TYS oo~ v
Aas vl e

LINITED o=

vE/c¥,14/1NR/1C5
25 October 1%cc
ENGLISE
Original: FRENCH

ECONOMIC COMMISSION AFRICA
Sub-regional meeting gin
Econopic co~operaticy $in o
Niamey, 10 <~ <o+ 37 1966

RESEARCH INTO THE CHEMICAL INDUSTRY
AND FERTILIZERS IN WEST AFRICA.

RO The formulation of data in regard to planning.

M66-1096



E/CN.14/INR/109

CONTENTS
Page
1. GENERAL REMARKS ' 1l -4
I. 1. Introduction 1
I. 2- Aims and objects 2 -3
I.3. The countries concerned 3 -4
IT. FACTOURS GOVERNING THE ESTABLISHMENT OF A CHEMICAL INDUSTRY 4 - 28
IT.1. Raw materials | 4 -8
IT.2. Electrical energy 8 ~
II.3. Merkets ‘ | 10 - 11
IT.4. The transport problem in West Afriea 11 - 16
II.5. Spheres of influence . 16 - 18
II.6. Population ‘ 18 ~ 20
II.7 Gross domestic product 21 - 23
II.8. Man-pover 23 - 24
II.9. Economic roturns of productiag 24 - 28
III, PFAVOURABLE PROSPECTS FOR THE ESTABLISET’IENT OF A FEW .
CHEMICAL PACTORIES IN WEST AFRICA 28 - 173
III.1. Pharmaceutical industries - 28 - 58
III.2. The soap industry 58 ~ 73
ITI.3. Surface-active agents and washing preparations T4 - 86
III.4. Perfumes; cosmetics 87 - 100
III.5. Basic chemical products 100 - 124
III.5.1.Sulphuric acid 100 ~ 106
5,2,Phosphoric acid : ' 107 - 1l
5¢3.Caustic scda and chlorine 0111 - 116
5v4 Amnmonia 117 -~ 120
5.5 Calcium carbide 120 - 124
IIT.6. Fertilizers 125 ~ 135
6 a) Demand and corpacity to be installed 125 - 130
6 b) Simple superphosphate , ©131
6 ¢) Triple superphosphate 131 - 133

6 d) Armonium sulphate 133 - 135



E/CN,14/INR/109

0 CUNTENTS {continued)

ITI.T7. Explosives
?a ) Denand and capacity to be installed
7.b) Ammonium nitrate
III. SoPlastios
8.a) Demand and capacity to be installed
8.D) Polyethylene -
8.¢) Polyvinyle chloride
III. 9Q‘Pesticides
' 9.a) Donand exd capacity to be installed
9, b) RHC
~9.c) DT
III lO,VlsOOSe rayon
10.a) Demand and capacity to be installed »
10,t) Process
IIT, 11l.Aluninium sulphate
1l.a) Demand and capacity to be 1nstalled

 3." '1/ PI‘OGGS%

IV, CSUGGISTED CHEMICAL FROJECTS FOR WisST AFRICA -

IV. 1. Higeria

iV. 2. The Niger

IV. 3. Dahoney

IV, 4. Togo

IV. 5. Ghara

Iv. 6. The‘Ivory Coast
Iv. 7. Thc Upper Volta
Iv. 8

Iv. 9eVSiérra Leone
IV. 10, Lidoria

IV. 11. Gandia

. Cuinesa

IV.W?;ueanal

IV. 13, Mauritania

Iv. 17 Malid

IV,15CF&na1 observation
References

- id -

‘Page
135 - 139

135 - 138

138 -~ 139
139 - 155

139 - 150

150 - 152
153 - 155
156 - 165
156 - 161

161 - 163

164 - 165
166 - 170
166 - 168
169 - 170
171 - 173
171 - 172
172 - 173
174
176 - 179
180
181 -~ 183
184 - 186
187 - 190
191 - 192
193
194 - 195
196 ~ 198
198
199
200 - 201
202
205 - 207
208
209 - 210



E/CN.14/INR/109

LIST OF TABLES

Table 1 Available raw materials for the chemical industries

Table 2 Hydro~electric potential and electricity tariffs for the
industry
Table 3 Population estimates for the West African counitries,
Table 4 Estimates of the gross domestlc product for the West African
countries

Table 5 Bstimate of the gross domestic product per head of p0pulat10n
for the West African countries. :

Table 6 Imports and exports of chemiczl products and medical and
pharmaceutical per region, 1952 and 1960 (value expressed in
thousands of dollars, | |
) quantities in metric tons)
Table T Imports of medical and pharmaceutlcal products for West Africa

(value expressed in thousands of dollars)

Téblé 8 VDemand for pharmaceutical products in 1964 and estimates for
1965, 1970, 1975 and 1980
Tablé 9 Démand for pharmaceutical products per head of population
| estimated for 1965, 1970, 1975 and 1980. (in dollars)
Table 10 Demand for pharmaceutical prqducts in 1964 and estimates
- for 1965, 1970, 1975 and 1980 (quantities in tons)
Table 11 Exisiing c.pacity for the production of pharmaceutical pro-

ducts.in Vest Africa and estimate:s for 1970,. 1975 cnd 1980,
{value expressed'in thousands of dollars)
Table 12 The evaluation of fixed investment and working capital necessary

S N for additional productiqn.aoqofding to the projections for
1980 (value in thousands of dcliars)

Table 13 Productivity in the chemical industry (value in dollars)

Table 14 Labour neéds for the expansion of the pharmaceutical indusiry
in West Africa 'in 1980

Table 15 Annual gross value and added value of pharmaceutical production

; in West Africa.in 1980 (in thousands of dollars)
Table 16 - Imports of soap in West Africa (tons)

- iii -



E/CN.14/INR/109

Table
Table
Table
Table
Table
Table
Table
Table

Table
Table

" Table

Table

Taﬁie
Table

Table

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

LIST OF TABLES (continued)
Soap consumption in 1964 and estimates for 1965, 1970, 1975
and 1980 (tons)
Soap consumption per head of population: estimates for 1965,
1970, 1975 and 1980 (in kilogrammes)
Soap consumption in 1964 and estimates for 1965, 1970, 1975
and 1980. (thousands of dollars) ' '
Existing capacities for soap production in West Africa and
estimates for 1970, 1975 and 1980 (tons) |
Estimates of fixed investment and working capital necessary
for additional production according to projections for 1980
(value in thousands of dollars)
Labour needs for the soap industry in West Africa in 1980
Gross annual value and added value of soap production in
West Africa in 1980 (in t.ousands of dollars)
West African imports of surface-active agents and washing

preparations

- Consumption of surface-active agents and washing compounds

in 1964 and estimated consumption in 1965, 1970, 1975 and
1980 f

Esti@ated congumption of surface-active agents and washing
compoﬁnds per head of population in 1965, 1970, 1975 and
1980, (in kilogrammes) ‘

Present capacity of West African detergent production and
estimated capacity in 1970, 1975 and 1980 (in tons)
Bstimated fixed capital investment and working capital needed
for production, based on projections for 1980 (value in
thousands of dollars)

Labour requirements, production costs and added value of the
West African detergent industry in 1980

Imports of perfume and toilet products in West Africa
(thousands of dollars)

Consumption of perfumed products and cosmetics in 1964 and

estimates for 1965, 1970, 1975 and 1980 (in thousands of
dollars)

- LY -



E/CN,14/INR/109

LIST OF TABLES (continued)

Table 32 Consumption of perfume products and cosmetics per head of
population: estimates for 1965, 1970, 1975 and 1980. (in dollars)

Table 33 Existing capacities for the production of perfume products and
cosmetice in West Africa and estimates for 1970, 1975 and 1980
(thousands of dollars)

Table 34 The evaluation of fixed investment and working capital necessary

. for additional production based on productions for 1980 (value
in thousands of dollars)

Table 35 Labour needs, gross value and added value of perfume ihdustry
and cosmetics in West Africa in 1980

Table 36 Demand for sulphuric acid and capacity to be installed:
estimates for 1970, 1975 and 1980

Table 37 Cost of the production of a ton of sulphuric acid (in dollars)

Table 38 Cost of the production of phosphoric acid equivalent to a ton

of P205

Table 39 Demand for caustic soda in 1964 and estimates for 1975 and 1980

Table 40 Demand for chlorine: estimates for 1970, 1975 and 1980

Table 41 Cost of the production of a ton of chlorine and a ton of
caustic soda

Table 42 Cost of the production of a ton of amonia.

Table 43 Demand for calcium carbide in 1964 and estimates for 1965, 1970
1975 and 1980

Table 44 Cost of the production of a ton of calcium carbide

Table 45 Demand for nitrogenous fertilizers in 1964 and estimates for
1965, 1970, 1975 and 1980

Table 46 Demand for phosphate fertilizers in 1964 and estimates for 1965,
1970, 1975 and 1980

Table 47 Demand for potassium fertilizers in 1964 and estimates for 1965,
1970, 1975 and 1980

Table 48 Cost of the production of a ton of simple superphosphate

Table 49 Cost of the production of a ton of triple super phosphate

- Y -



B /CN. 14 /INR/109

Table
Table

Table
Table
Table
Table
Table
Table

Table

Table

Table
Table

Table

Table

Table

Table

Tabvle

Table
Table

50
51

52

53

>4
55

56

5T

58
59
60

61

62

63

64

65

66

67
68

LIS? OF 74BLES (continued)

Cogt of ths rrodu

(@]

tion of a ton of ammonium sulphate
Demand fcr exnliosives in 1964 and estimates for 1965, 1970,
1975 and 1580

© Production cost of & 46 ¢of 0il bound ammonium nitrate:

HANFO" explosgive )
Demand for pitstic materials in 1964 and estimates for 1965, 1970,
1975 and 1$80.,

Demand for plastice per head of population: estimates for 1965,
1970, 1975 ard 195C ‘

Demand for polyetbylcene i 1964 and estimates for 1965, 1970,

1975 and 1682

Demand fox pclyathylenerper head of populations estimates for
1965, 1970 1575 and 1930

Demand for PVC in 1964 and estimates for 1965, 1970, 1975, and
1980 ‘ : ' o

Demand fcr PVC per heed of population: estimates for 1965, 1970

. 1975 and 3280

Cost of the producticn of a ton of high-pressure polyethylene
Cost of tre rvrvosucilon of a ton of polyvinyle chloride.

Demand for nesticides in 1964 and estimates for 1965, 1970,
1975 and 19830 .

Demand for BNC{25%5) in 1964 and estimates for 1965, 1970, 1975
and 1980 V

Demand fer DT ([ Gk) in 1964 and estimates for 1965, 1970, 1975
and 1530

Cost «f the nroduciion of a ton of BHC (12-14%)

- Cost of the preduction of a ton of DDT (75 %)

Demand for viscose rayon in 1960 and estimates for 1970, 1975

- and 1980 in West Africa and Central Africa..

Cost of the production of a ton of viscose rayon
Cost of the produstion of a ton of aluminium sulphate in

Sierra Lesons

- Yl -



E/CN.14/INR/109

LIST OF TABLES (continued)

Table 69 The main economic indices of the chemical complexes envisaged
for the West African sub-region.

Table 70 Investments, annual production values (gross and added) and
labour requirements for all the chemical industries envisaged

in the West African States

DIAGRAMS

Diagram I - Nigeria

Diagram II- Dahomey

Diagram III- Togo

Diagram IV -~ Ghana

Diagram V ~ The Ivory Coast
Diagram VI -~ Guinea

Diagram VII- Sierra Leone
Diagram VIII = Senegal
Diagram IX - Mali

- vii -



B/CN.14/INR/109 -

RESZARCH INTO THS CHEAICAL INDUSTRY AND FiRTILIZZRS
I§ WEST AFRICA

PORMULATIO OF DATA IW REGARD TO PLANNING
I. GENERAL REMARKS

I.1 Introduction

 This pariicular study is a follow-up of recommendations made at the
Bemako Conference (from 5 %o 15 October 1964), and its aim is to indicate

the favourable prosgpects for industriel development in West Africa.l

Attention was drawn from the very outset (at the first Niamey Con-
ference in 1962) tc the need for establishing co-operation between the
various countries in a given zone, in order to enable them to set up
basic industries designed, for instance; for the manufacture of metal-—

lurgical products and fertilizers.

The United Nations Bconomic Commission for Africa also sent a

mission to West Africa from 17 August to 1 Noveuber 1963, which produced

two reporvis. —/~/

These reports war~ examined by the sizth session held at Addis Ababa
from 19 Fetrus:y to 3 March 1964 as well as by the Bamako Conference.
They emphasized the interest attachiny to the chemical indihstry as a
startins point for industy alization. The manufacture of fertilizers would,
in particular, make 1t possible to sustain the effort made in the fieéld of
agriculture towards increasing the yields of cropsy raising the living
standard of the pecple and freecing man,ower for industrial development,

and at the same time economining foreign currency.

l/ See E/CN.J4 INR/77 - Co-ordinated industrial development in West Africas
suggestions for further action - 21 July 1964,

g/ See E/CN. 14/IN?/45 Preliminary report of the West African Industrlal
Co-ordination Mission - 2 December 1963.

;/ See E/CN,14/246 -~ Report of the West Africzn Industrial Co—ordination
Mission —~ 30 Jenuary 1964,



E/CN,14/INR/109
Page 2

I.2 Aims and objects

As the economic framework has already been defined in previous reports,
the inventory of *he main industrial sources has made it possible to put
forward a few suggcestions regarding the possibilities of setting up factories

for the production of chemicals and fertilizers in West Africa.

On this basis, a new report was written;/ defining the following poiﬁts:
- what are the chemical products capable of being manufactured in

Yest AZr-lcn, 5l.olz quantities and prices? V
- what are the favourable sites for production, having regard to

available rr materials and arecas of consumption?

As there was only a shori time limit for this study, it was not
possible to consider the data for more than a few industries, which were
thought to have a preliminary value. The authors (Institut Batelle,
Frankfurt-on-Main, Cermany) themselves stressed the need for following up

and completing the results of their report.

Under bilateral aid, M. Jacques Dépardieuw, the officer in charge of
studies at the SIEDES, prepared a provisional report which dealt mainly with
the present situation, from documents avallable in Paris for eight Frenche

 speaking countries in the West African sub-region,2

The present study. strictly speaking, is in two partss

- the main part

— the annex

The object c¢f the main part is to determine the conditions for setting
up and exploiting chemical factories which seem to have a favourable chance

of success. It includes proposals and recommendations,

;/ E/CN.14/INR/73 — Chemical Products and Basic Fertilizers - 21 July 1964,

g/ E/CN.65.3321: J. Dépardieun ~ L'industrie chimique en Afrique de lltouest
provisional tewt)
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In the annex, a detailed examination is mode of the situation as
far as each country is concerned, in order to bring out the following

points:

- first, the resources vhat may be used for the chemical industiry
(raw materials, encrgy, water; iransport, et0, )

-~ secondly, the position of the local market, bearing in mind the
existing industries, Statistics have been given for bhasic
prcduo%s, fertilizers and other chemical products in an endeavour
t0 anticipate the nceds that will have to be met for the years

1965, 1970, 1975 and 1980.

In the annex, use is made, among other things of the indicgtions given
in the provisional report and the report of the Institut Batelle, although
certain figures arc cerrected and amplified in the light of the latest
facts collected cn the spot by a travelling mission, as well as from

documents availabls to the ICA.

As part of the bilateral ald programme, the present study has been
discussed with the So0idété diEtudes pour le Développement Economique et
Social (SEDES) in Paris; with the Institut Frangais du Pétrole at
Rueil-Malmaison (Heute Seine) and the Société d'Aide Technigue et ae

Coopération (SATEC) in Paris.

I.3 Countries concorned

There is no quzsticn of going back on the geographical delimitation
of West Africa, as prsviously defined in situdies conducted by the ECA.
In principle, Vest Alrica includes the fifteen following countries: the
Ivory Coast, Dahcmey, Gambia, Chana, Guinsa, Poriuguese Guinea, the Upper
Volta, Liberia, Mall, Meuritania, the Niger, Nigeria, Senegal, Sierra Leone

and Togo.

This region is bomd  on the north by the Sahara, on the west and
south by the Atlantic Ccean, on the east by Cameroon and Chad, The assump-
tion is made, as a result of certain statistics, “hat trade is possible

between these two neighbouring countries, whereas the inadequacy of
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transport links by road limits access towards North Africa.

The chief means of communication between the countries named above,
as far as heavy mexchandl '3 is concerned, is obviously traffic by sez,

and this gives rise o threce very inportant consequences:

-~ the countries in the interior are handicapped when compared with
~their neighbours on the coast, and the result is an appreciable
population exodus towards already over-populated arcas;

- any industry which exceeds the limits of the national boundaries;
must of necessity be estalished near a port or be linked to it
by railcroad:

© - the problen of trarnsport plays a vital role in the marketing of

products.

The present report includes all the West African countries with the

exception of porturese Guirca.

II. FACTORS GOVERNING THE ESTABLISHMENT OF A CHEMICAL INDUSTRY

The seﬁéing up of a prccessing industry and periicularly a chemical
industry, should {2ke account, among other things, of the following

factors:

- the avoilability on the sneot of raw materials, electrical or
therzl encrey and watars

~ possible merleic in tho sphere of influence, limited by foreign

(@]

competiticag

— transport pootibiiities for supplies of raw materials and shipment
of finished productsy

— availability of nanpowers

- the econcaic prespecis of production.

I1.1 Raw _materials

In the course of the cxamination of the situation as it affects each
country (see Annex), = detailed analysis was made of the problems

concerning resw materials.
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Here, one would like simply to reocall, with the aid of Table 1.
the availability of raw materials for chemical industries in each of *he

countries of the sub-regioun, and add a few supplementary observations abouwd

the situation as it affects the whole of the sub-regioun,

" From Tableyl it will be clearly seen that the best conditions
for the development of the chemical industry are found in Nigerias, Ghaza

and Senegal,

Some raw materials and fuels, like natural gas (Nigeria) and
phosphetes (Senegal, Togo) which are already being exploited, cam immediciuly
be processed into more finished products. Others, including naphtia; owvo

already available in certain countiiles, but will be availalle i gooolo

d

quantities when the installations envisaged are in operation. Howaver, L7
production of napnta, which is designed for the manufacture of various

- petrochemical products, runs the risk of still being inasdeguate Teor tho
needs of countries which have refineries of only minor importance. ZI%

may however be possible to remedy the shortages, by using the Targéf

refineries in {the sub-regicii.
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TABLE 1
Available Raw Materials for the Chemical Industries
Corntries Coal  Natural OCrude Fetroleum Salt Gypsum Lime~ Phoge 3;¢~
238 0il  products gtone phates xite
First region
Nigel‘i.a ‘ + + -+ + . . + , . o
The Niger B o o . . . + . »
Dahomey * . P . . 'y + e »
Togo . R . . (+) . . T+ .
Second region
Ghaﬂa a L] - + ) +(+) - + ‘ - 7 +
The Ivory Coast » s . + ‘ ’ - N
The Uppel‘ Volta s e ° 13 s . (+) . .
Third region '
Guinea o . . + (+) . + . +
Sierra Leone . . . + o .’ - -
Liberia . o . + . S ¢ 2 ]
Fourth region
Gambia, o 3 a 3 - » . e B
Senegal o » o + + e + + o
Mauritania . N . . + + + €+§ .
Mali 9 & e * -+ . -+ -+ s

Key to conventional signs:
» nothing, negligible

+ in course of operation
(+) at the project stage

The situation regarding other raw materials, particularly lime and
salt; is not clear., There is no precise information about high-content
lime such as could be used for making chemical products, or extracted and

worked near the coastal region.

The available quantitites of salt seem to offer more chances of
success than those of lime. The extension of the salt mines of Senegal
and the completion of projects envisaged in Ghana, Togoc and Guinea,

would seem likely to provide a solution to the problem of the supply of malt.
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It is to be hoped in this connexion that these countries will place
the flrst prlorlty on the implementation of their plans for salt exploita—
tion, not only in the interests of the chemical industry,, but also to meet

the' needs of the peoPIe of the sub--rogion.

Amoag the raw materials to be imported should be mentioned sulphur,

benzene, ethylic alcohol and coke.

Because of the greal quantities necessary, thé first of these will
.have by far the'largest demand in the sub-regicn. The indications that
it.exists in the form of pyrites, hold cut vefyulittle promise up t0 nowe
Bocause of the lack of convertible currency, which will be seriously
affected by the tendency to a rise in. world prices, and the iﬁcreasing
demands of the sub-regica, it is of the highest 1mportance that the count»
ries in which the presence of sulphur or pyrite deposits are. 1ndlcated,

should embark upon more intensive prospecting.

Mention should again be made of the possibilites of using gypsum
and anhydrite. o

Factories for the prcduction of sulphuric acid, treating calcium
sulphate as gypuup or anhydrlte, are at present being used in the United
Kingdqm,,Poland,‘&ustrla and Turkey. This warrcuts the poss1b111ty that
prospecting should be extended to gyvsun and anhydrite, as well as sulphur
or pyrites., In the absence of the last two raw materials,gypsum or
anhyQTiﬁe;aould supply the answer to the problem arising from the améll
quantities of sulphur in the world. In this ccunexion, 1t is worth noticing
that any good economic return from a process based on gypsum, would depend

on the demand for the cement obtained in the process.

Benzene and ethylic alcohol are important items under the heading
of "imports". Already there exist (and conditions are ripe for their
manufacture on the spot), 0il refineries for benzene and sugar refineries
for making molasses for ethylic alcolole It may therefore be assumed
that the neceasity to import these two products will arise only in the

initial years.
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. As far as coke 1s concerned, production prospects locally are not
favourable, Coal from Nigeria is not capable of being converted into
cokes Here also, until it is possible to convert local coal into coke;:
it will be necessary to rely on imporis to cover the need which cannot

be met by charcoal or natural gas.

IT.2 Elegtrical energy

A large number of chemical industries examined in this dissertation,
are heavy consumers of electricity. They are as follows: viscose rayon,

salt electrolysis, calcium carbide, pOlyethylene, ammonia, PCV, etoc.

In other words, the sine gua non of any possible local manufacture,

depends upon the availability of electrlcal energy, cheap and in abundant
quantlty._

There is unfortunately only one country namely Ghanay which now
satisfies these conditions, Reference may be made in this connexiocn to
Table 2 which indicates the hydro-electric potential, existing tariffs

and tariffs envisaged for the industry in the future,

1This si%ﬁéfién’will change‘for the better when hydro-eleotric
power stétions néwvﬁh&er coﬁstfuction, or those to be built in future,
come into operation. This possibility must be taken into account when
envisaging probable sites in the sub-region for factories, for the

manufacture of chemical products consuming a great deal of electrioity.
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TABLE 2

Hydro-electric potential and eleoiricity tariffs for the industry

Countries AHydro-electric Tariffs Ind@xg/
~ ‘ potential ' /1,000 kiWh
107 i
Nigeria 17,0 13,0 4,9
Gbana 9,0 2,65 1,0
Tﬁé'Upper Volta - - ‘ 80;/ 30,2
Mali 13,0 61,0 23,0
The Iwory Coast 20,0 1 14,§g/ : 545
Guinea 25,0 - 350 13,2
‘ 15,0/
Senegal 16,0 . 20,0 1,6
- The Niger - - ‘ E 76,0 28,6
Sierra Leons . 1,0 65, . 2445
Dahomey 3,0 68,0 25,6
4,

Pogo 2,0 48, 0% 16,1
Liberia 25,0 9,0;/ 344
Mauritania - - 108,- 40,7
Cambia - ‘ - 34,08 12,8

Sources '"'The Situatlon, Trends and Prospects of Electric Power Supply in
- Africa (8/cn. 14/3?/3. Part I).

_/ Index for Ghana equals 1.

_/ Tariff envisaged for the future. ,

g/ Tariff in force in the reglon of Conakry.

| A}/ Tariff estlmated for the" future.

4/ Tariff in 1960, | , »

5/ Tariff estimated in the future for electricity from Ghana.

6/ Tariff in 1963, - ’
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IT.3 Markets

The study of the market which is of supreme importance for the setting
up of a chemical industry, has been very carefully undertaken in the
Annex, for each product in each country of the sub-region., The increase
in consumption has been envisaged on the basis of the tendencies observed
in the course of the past years, dand in the development Of‘éonsumption
in other countries with a similar or slightly higher standard of liwving.
In these estimates; consideration has been given to the existing enter-

prises which supply the local markets whether:

- by processing raw materials: soaps, plastic material, industrial
gases (oxygen and acetylene), etc.;
~ or, by making up and packing semi-~finished products: drugs, paints,

pesticides, detergents, eto.

However the national markets are at present insufficlent for anything
like the establishment of a "heavy" chemical industry, which does not begin
to yield egonomic returns until a certain level of production has been
reached, This disadvantage comes particularly to the fore in the.study

of markets.

Actually, if it is not possible to install a factory which will
produce chemical products to feed a single country, regional agreements
can be concluded,‘withvaAview to making it a joint venture. In such a

case, it will be necessary to determine two essential factors:

—~ the point at which the enterprise will begin to yield economic
returns,

—~ the sphere of influence.

The point at which economic returns begin, means in effect the minimum

production level for which a given product can be sold at the normal B
market price. It has been observed that unit capacifies are constantly
increasing, in an attempt to reduce the cost price. This is true of '
ammonia where the capacity of a unit (that is to say df a reactor) is at

nresent 1,000 tons per day, whereas larger units are under construction
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and are being studied. This is also true of units of ethyleme which

have now reached the stage of 200,000 tons per year or more,

This idea is based on the fact that investments do not vary in a
straight line in accordance with capacity, but in response to a power
factor which is generally between .60 and .85; hence the interest in
building large-capacity units which cost pr0portionétely less than low-or
medium-capacity units. The same observation may be made with Tegard to
ménpower, geﬁeral factory overheads and general expenses for maintaining
the héad office, which are jibportionately less expensive for large

capacity units.

From this arises, at any rate where basic products are concerned,
the idea of a minimum economic capacity, which compels one to build in-

creasingly larger units if they are to be competitive.

The sphere of influence of industrial plant, is defined as the area
which is in fact accessible by road, railway, or boat, without leading

to prohibitive transport costs.

. The study of the consumption level, that is to say the maximum
production tonnage which can be marketed at the normal price in this
sphere of influence of the particular factory under consideration, makes

it possible to evaluate the necessary capacity of the factory.:

< -0n the other hand, any serious determination of spheres of influence

can only be undertaken after o rooliminary sindy of tiunspsr* conditions.

IXI.4 The transport problem in West Africs

A mere examination of the map of the sub-region would lead one to
the conclusion that most of the transport facilities derive from the
coastal ports moving into the hinterland with very littls .parallel communi-

cation by sea.

As one goes from north to southg and west to east, one meets with

the following links:
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{I,4.1 -Railways

Distances are calculated from the terminus which is underlined

(in round figures):

- Mauritania: the Port-Etienne line to Port-Gouraud and Tozadlt

(650'km) serves a dessert area ( a mining railway). v
~ Senegal: The Dakar line to Bamako and Koulikoro(1l,200 km approx-—
imately) links the coast to the west of Mali. It branches out from
‘Thits towards Lunguéré (307 km) and towards Saint-Louis (253 ku)
passing through Taiba on the way; it links up again with Xaolack
and Lundiane (215 km) from Guinguinéo.

-~ Quinea: +the Conakry line to Kankan (570 km approximately) with a
branch line going to Fria (140 km).

~ Sierra Leone: the Pepel lines to the Marampa mines (93 km) and the
Freectown line to Pendembu (365 km) with a branch line going to
Makani (253 km) from Banya.

~ Liberia: the Monrovia mining lines to Mano-River (147 km) and
Bong-Range (80 km) as well as the Buchanan line to Mount Nimba,

- Iyory Coast: the Abiijan line to Ouagadougou (1,150 km) which
serves the southwest of the Upper Volta,.

~ Ohana: the Acora - Kumasi line (250 km) and Sekondi-Takoradi to
Kumasi (220 km) with branch lines going to Kade (200 km) and Abousso
" (220 xm) _

~ Togo: the Lomé line to Blitta (276 km) with a branch line for
Palimé (119 km) from Takoin and a link with Anécho (44 km).

~ Dahomey: the Cotonou line to Parakou (438 km) with a branch line
for Segborone (57 km) from Pahou and a link with Pobé (108 km).
~Nigeria: the Lagos line to N'Guru (1,350 Im) with branch lines
going to Koura~Namoda (1,070 km) from Zaria, towards Baro (920 km)
from Minna and in the direction of Idawgaw (65 km from d'Ife)a
There are two inter-connexions with the Port-Harcourt line to
Maiduguri (1,456 km)s one joins Kaduna (902 km from Lagos) to
Kafanchan (737 km from Port Harcourt) through a 179 km link; the
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other pésées by way of Jos, situated 920 km from Port Harcourt
and apéfoximately 1,175 km from Lagos.,

At present only two railway lines cross the frontiers.

In future a third should link Maiduguri in Nigeria with Fort lLamy
in Chad (250 km).

However a 45 km line between Anécho in Togo and Ouidah in Dahomey
along the coast would be sufficient to inter-connect the two networks

(gauge: 1 metre).

On the other hand, a link between Pobé and Idawgaw (45 km appro-
ximatcly ), would effect a junction between the networks of Dahomey and

Nigeria; but there are differences in the size of gauge (1 m and 1.07 m).

The average cost of railway transport is estimated at US$ 0,02 per

ton/km for goods carried in full wagons.
I1.4.2 Main routes

What foilows is a mere enumeration of the routes linking the poris

or towns served by railways crossing the frontiers:

~ Mayritania: it is linked to the Sahara and Morocco towards the
north by‘the road from Nouakchott to Fort-Gouraud {700 km),
-Tindouf (1,600 km) and Agadir (over 2,000 km).
The link towards the southern part from Nouakchott to Rosso (200 km)
and Saint-Louis in Senegal.

- Portuguese Quinea is linked to Senegal by a 400 km route between
Bissau and Tombacounda (situated 464 km by rail from Dakar)

passing through Farim, Volda and Valingara.

~ Guinea is linked with Senegal partly by roads and partly by tracks
 which extend for instance from Kindia (150 ¥m by rail from Conakry)
to Tambacounda (600 km) passing through Gaoual or Mamou (300 km
by rail from Conakry) to Tambacounda (590 km) by way of Labé.
- Quinea is linked with Mali by road from Kenkan to Bamako (360 lm)
' passing through Siguiri.
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~ Mali is linked to the Upper Volta by the 540 km road from Bamako

$o Bobo-Dioulasso (800 km by rail from Abidjan in the Ivory
Coast) through Bougouni and Sikasso.

The same route (through a change in direction to Sikasso) makes
it possible to effect a link over a distance of 500 km between
Bamako and Ouangolodougou (situated 600 km from Abidjan) in the

Ivory Coast.

Guinea and Sierra Leone are linked by two routes: Conakry to

‘Freetown (340 km) and Kankan to Pendenbu (400 lm).

Guinea is also linked with Liveria by road from Kankan to Monrovia

(700 km), which appears to be the OnlyAliﬁk which can be used

between these two countries, passing through Beyla and Nzérékors.

- Liberia is linked with the Ivory Coast by road from Monrovia to

Abidjan (1,200 km) passing through Nzerekore, Man, Daloa, Banaflé

and Toumadi.

The Upper Volta is linked with Ghana by road from Ouagadougou 10

Kumasi (750 km) passing through Navrongo, Tamale, Salaga and
Mampong.
It is also 11nked w1th Togo by road from Ouagadougou to Blitta

(760 km) passing through Tenkodogo, Sansané and Sokod&,

It is also linked with Dahomey by the 820 km road from Ouagadougou
to Tchaourou (380 km by rail from Cotonou) prssing through Fada

N‘Gourna, Pama, Natitingou and Daougou.

Finally it is linked with the Niger by road. from -Ouagadougou to

iNiamey;(530 km) passing through Fada N'Gourna, Natlacouli and

Kanchari.

The Niger is linked with Dahomey by road from Niamey to Parakou
(610 xm) passing through Doso, Gaya and Kandi. It is also linked

-to Nigeria by the 760 km road from Niamey to Gussau (1,200 km by

rail from Lagos) passing through Bimi N'kouni and Sokoto. Another
route links Zinder with Kano (situated 1,020 by rail from'Lagos).
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- Nigeria s lunkeuw with Chad by road tfrom Maiduguri to Fort Lemy

o

(250 km). It is alsce linked with Camggggg’by road from Enugu
(243 km by wail from Pert Harcourt) to Douala (600 km). Finally
it should bs mentioned that the coastal road continues, thus

. . I'4 . A
doubling the railway (which suds) between:

Acora in Ghana and Lomé in Togo (193 km)s
- w——— - ?

Lomé in Togo and Porto-Jovo in Dahomey (186 km);

Porto--Novo in Dahomey and Lagos in Nigeria (144 ¥m).

To some extent, roads meks up for the lack of railway, but the
distances tc be covered are considerable; and some areas in Mali (Ségou,
Mopti, Timtuc*tou, Cao) and in Lige- (Tahoua, Agad s) are indeed iscla®.’

from the ccasval arsa.

The cverage cost of transport by road is estimated at USH 0.035 per
ton/km.,

1l.4.3 Naterways

It is cartain that the main rivere .24 their tributaries . serve as
a traditional means of reuctrevion and transperi, and this might be
interesting where heavy goocds ore concerncd. Unfortunately fhe rapids
and the lack of water duvxing th. dry ssason make this possibility somewhat
fortuitous. At most it moy be pointed out that certain portions of the
Senegal, Gambia, Volta and particulerly Niger rivers are used permanently,

while others can scrvs as occessicnal substitatess

II,404 Coastal servics

Transpory by sea iz still one of the main links between the countries
on the coast, =ithéugh the ratsd ncw charged are very high (US$ 10-12 per

ton between two neighbtouring ports).

/

It is however certain that a heavy chemical industry might creato
a fruitful trend of regular trads; in which certain raw materials would
4 - . . .

be the outgoing freigit \sa¢ts5 phosphates, etc) and certain finished

products the in--coming froish+t [nitrogencus fertilizers for example).
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In these ciroumstances, it 1s legitimate to assume that prices
would easily drop by half, in particular, where contracts for organized

regular links are faithfully honoured,

On the other hand, the 1nstallat10n of suoh an 1ndustry would
automatlcally lead to ap improyement in harbour equipment,. and this is

,‘not by any means a negllglble p01nt.‘

>II‘5pSpheres:of influence

"Tmere are'great aifféréﬁOeszhetwééh the cbuhtfies“gféuﬁédwfogether
in tlke sub-region: e R o
— the extent of the natiomal territory and the intefnal network link;
-~ the size of the population and its local distribution;
- the degree of industrialization as compared with thé”agricultural
sector;
— the ordinary medium of expression, currency, and prOteCtive customs
 fariffs,fetc._v | '

. Certain obstacles o the development of trading relations are’tending-
to disappear,. and ‘bilateral agreements-already exist betwsen various
countries.l But dlfferenoes in language, currency and customs regulations
are regarded as of secondary importance in this particular study, as it
is assumed that any enterprise agreed upon in common, will automatically

lead to the conclusion of certain necessary economic agrsements.

However, unless a "common market" is achieved for the whole of the
sub-region, with its own protective customs tariffs, it seems a dream
to think of setting up a single factory which will supply the market
for the méjority of the products. Bvar if the effect of

m/ See Annex III of the report B/CN.14/246 — Report of the West Afrlcan
Industrial Co-ordination Mission - 3C January 1964.
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size makes it possible to sell at lower prices, transport costs become
prohibitive in the long run, and there is the risk of being umable to stand
up against international competition for heavy goods that are relatively
cheap such as(fertilizers)o ~There is no reason why consumer prices should

be increased, c¢r freedom of choice severely limited.

Consequently, 1t becomes necessary to determine spheres of influence
for each factory, bearing in mind transport facilities, when fixiIng produc-

tion capacities and egtimating the probable economic returns.

In order to determine spheres of influence when a new industry
ig to be established, it is important to group countries that are now
linked by convenient means of transport. An examination of the map, and

the brief inventory given above would lead to the selection of four regions:

lst region: this vould comprise Nigeria, the Niger, Dahomey and Togo,
the railways of that country serving as the main penetration route towards

the Niger with a possible link towards Chad.

The coastal rcad and the railways from Togo and Dahomey would supply
links between those countries. Togo and Duhomey have secondary internal
link roads whereas the hinterland of the Niger is linked With’Nigeria,

Dahomey and the Upper Volta. i

The main ports are Lagos, Port Harcourt and Cotonou, with Lomé as

a secondary port.

2nd regions This would comprise Ghéna, the Ivory Coast and the
Upper Volta, with the wain railway line from Abidjan to Ouagadougou and
the railway lines in Ghanaj there are a fairly large number of road links
between the various frontiers (only the main ones have been given), and
these make it possible to link up with the hinterland. The Upper Volta
is also linked with the Niger, Togo and Dahomey.

The main ports are Abidjan, Sekondi-Takoradi and Tema.

3rd region: it should be recognized that Guinea, Sierra Leéone and
Liberia are not strictly speaking an economic unit. These countries are

at present cut off from one another, since link roads are few and far
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between and sometimes impracticable. The hinterland of Cuinea is

“linked with Mali instead.

It is more logical to consider these countries as separate units
where communications are carried out exclusively by sea. In this

respect, they can be joined indifferently to other regions.

4th region: this would comprise Gambia, Senegal, Mauritania,
Portuguese Guinea and Mali. The inhabited areas are fairly well linked
with the railway from Dakar to Bamako, which to some extent was their back-
bone, with the port of Dakar as the main external outlet.alThe ports of
Saint-Louis and Bathurst may serve as secoﬁdary outlets. Maii’prqvides

‘an internal link with Guinea, the Upper Volta.and'the Niger.

| The patterﬁ sketched out above makes it possible for one to get a
Jéléaf pioture of the markets open to the sphere of influence, in any
.eﬁtérprise set up in one or other of the countries mentioned. It would
indeed be unlikely that an article manufactured in Senegal would be sold
automatically 'in Nigeria (except under a special agreement) whereas
on the otbher hand it would be wrong for the Upper Volta to search elsewhere

-

for an article which it could obtain reasonably in the Ivory Coast.

It is not certain that the regions above defined would provide a
sufficient market to make an industrial concern a paying economic
proposition, In this case, it would be possible to group two or several
regions in the same zone (including the isolated countries) but it mus¥
however be noted that a link up in this case would be achieved by way of

‘fhé sea, and would have to cope with external competition.

. With a view to presenting the points most in their favour and
offering possibilities for comparing the eoonomic situations in the
regions mentioned above, population estimates are also given below as well

as the gross domestic product for each of the regions considered,

11.6‘P02ulation«

The estimates for population have been calculated for each cbuntfy

from the results of the latest population census, bearing in mind the rate
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of population growth in the country considered.

The proposed figures ars‘only orders of magnitude owing to the
fact that there isAén éiﬁésf general 1aok.ofvcomplete recent censuses,
Nevertheless, it is probable that the margin of error is low, and does
not influence either the classification of the countries, nor the value

of the indices oalculated "per head of population®,
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MABLE 3

. Population estimates for the West African countries

Countries

~Population 1,000 inhabitants.

Rate of ‘annual growth

, . — in %
T R A 1575 1980

Nigeria £2.550 T5.000 67,500 <700 91,000 3.0
The Niger 2,823 3.270  3.625 4,085  4.675 2.6
Dahomey 2,150 2,355 2.600 2,935 34355 2,8
Togo 1.440 1,640 1,820 2,060 2.370 2,5
Total for the 56.413 65,265 T5.545 87.580 101,400 249
Firgt Region
Ghana 6-TTT  T.740 8,975 10.400 12,130 2.9
The Ivory Coast 3,431 3.834 44235 4,740 5385 242
The Upper Volta 4,300 4,782 5+195 54735 6.415 240
Total for the 14.508 16,356 18,405 20.875 23,930 2. 6
Second Region
Quinea 3.072  3.480 3.880 4+325 5030 2.5
Sierra Leone 2,450 2,710 3,000 3.310 3,660 2.0
Liberia 980 1.050 1.110 1.170 1.240 1.2
e §ggi§§e 6.502  T.240 7,990 8,805 9,930 2.1
Gambia 284 324 370 425 490 2,8
Senegal 3.110  2.475 3.765 44145 4.630 2.1
Mauritania 694 740 T65 820 890 L3
Mali 4.100 4,580 5.060 5,680 6485 2,3
Total for the 8,188 9.119 9,960 11.070 12,495 2,1
Fourth Region
General total 85,611 97.980 111.900 128.390 147.755 2,8

Source: Provisional Report on World Population Prospects as Assessed in 1963,

ST/S04/SER.R/T3

ECA Demographic Section, 3 March 1966.
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IT.7. Gross Domestic Product

The gross domestic product per head of population, which is
the aggregate most frequently available, is the most synthetic economic
indicator possible, although the very different structure of the

economies under consideration forbids one to make an exclusive use of it.

TABLE 4

Estimates of the gross domestic product
for the West African Countries

Gross domestic product Rate of annual

Countis (millions of dollars) increase in the
ountries y
B 1960 1965 1970 1975 1980 Y
Nigeria 3,396 44272 55575 74285 10,060 5.5
The Niger ‘ ' 203 296 404 550 708 6.4
Dahomey - 155 163 198 241 344 4.0
Togo 120, 143 __ 184 237 332 22
Total for the 3.874 45874 6,352 8,313 11,444 545
First Region -
Ghana . 1,338 1,565 1,997 2,550 3,487 5.0
The Ivory Coast 589 953 14360 1,945 2,446 Ted
The Upper Volta 179 224 311 432 662 ‘6.8
Total for the ‘ ~ m—
Second Region - - 206 2,742 3,668 4,927 6;595 - 549
Cuinea 207 252 324 418 562 5,2
Sierra Leohe 187 228 304 405 593 549
Liberia 173 263 376 537 726 T4
Total for the ’ - ' : ———
Third Rezion 567 743 1,004 15360 | 1,881 6.2”
Gambia -~ - 20 23( 29 '38‘~ - 54 A 5.1~
Senegal ' - 591 700 893 1,140 1,560 .. 5.0
Mauritania 79 142 205 296 340 T+6
Mali 276 327 407 507 657 445

Fourth Region
General Total 74513 94551 12,568 16,581 22,531 5¢7
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TABLE 5

Estimate of gross domestic product per head of population for the West
African countries

Gross domestic product per Rate of annual
Countries head of population investment in %
1960 1965 1970 1975 1980
Nigeria 67,9 73,7 82,6 - 92,8 110,5 2,6
The Niger .. . . 71,9 90,5  111,4  134,6 151,4 3.8
Dahomey 72,1 69, 2 76,2 82,1 102,5 1,2
Togo | o 83, 3 87,2 _101,1  _115,0 140,1 2,6
Total for the . 68,9 . T4yT 84,2 94,9 112,9. . 2,6
Firet R;gion -
Ghana = - 197,4  202,2  222,5  245,2 287,5 2,0
The Ivory Coast 171,6 248, 6 321,1 410,3 454,2 5,0
The Upper Volta _ 41,6 46,8 59.9 75,3 ..103,2 AT
Total for the . 145,2  167,6  199,3 - 236,0 275,6 303
Second Region’ N o ‘ o
Guinea ' 67,4 12,4 83,5 96,6 111,7 2,6
Sierra Leone 76,3 84,1 101,3 122,4 162,0 3.8
Liberia - 176,5  250,5  338,7  459,0 585,5 6,2
Total for the © .- 87,2 - 102,6 - 125,7 - 154,5 189,4 4,0
Thisi Reelon _ et T R R
Gambia 70, 4 71,0 78,4 89,4 110,2 2.3
Senegal ~190,0  201,4  237,2  275,0 336,9 2,9
Mauritania 113,8  191,9  267,9  361,0 382,0 6.2

Total for the

) 0 0 179,0 209,0 2,
Forth Region 118,0 130,7 154, 19y 9y 9

General Total 88,0 97,5 112,3  129,1 152,5 2.9
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We note that the domestic product per head of population is
very low: 88 in 1960, 97.5 in 1565 and will be 152.5 dollars, on the
average, in 1980, It is worth recalling that the United Nations
Organization fixed the level of annual revenue, below which a country:
is considered as insufficiently developed, at 200 dollars per head of

population,

The leading group is tc be found among the more industrialized
countries: Ghaneay the Ivory Coast and Senegal. There is no doubt that
industry raises the wealth of a country very considerably; nevertheless,
it must not be forgotten that the influence of industry affects only a
portion of the population, and more ofter than not, a minority of ibat
population, A gross domestic product which has attained bnly a moderate
height, may therefore conceal enormous “isparities in the standard of
living of the various classes of the population. The position of Libefia?
for instance, is explained only in terms of the importance of the mining
sector on the one hand, and the American rubber plantations on the.other;
the position of these large enterprises explains the fact that half the
gross hational revenue is collected by foreign agents. Liberia's average
revenue 1s *herefore appreciably reduced. The same situation exists

in Mauritania.,
11.8. Manpower

Modern chemical plant calls for the use of the latest advances in
technique, particularly in the field of metallurgy, mechanics and
regulation. Consequently, the staff using and upkeeping these units is”

a very specialized kind of labour neceding great experience,

The problems of staff training: engineers, foremen of works, operators,
chemists, are therefore extremely important and the expenses in connection

with the costs of training are high.

It is thersfore absolutely recessary if an industry is to be set
up in a country, to visualize a programme which will facilitate the

training of staff as this is the only way in the long run to achieve,
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maintain and ensure the development and technical level necessary for

the industry.

Competition among the various teaching establishments in the -indu-
strialized countries is useful at the outset, in training engineers and
technicians to be capable on their return, of personally solving the

precise problems that face any new activity in their country.

The necessary establishments 1o ensure that natives of the country
are able t0 use their acquired knowledge, should however be set up on
the spot, and as early as possible, in order to ensure better productivity

for the investments which must follow,

II.9 Eoonomic returns of production

After studyiung the market in the sphere of influence, investigating
raw materials, motive agents, manpower, transport and other factors, it
is possible to arrive at an estimate of the technical process, the ‘
éaﬁacities of and poessible sites for the factory. The most faﬁourable
'sifes - can only be determined after a prelliminary calculation of the,

investment costs and the production costs for all the sites chosen.

Only such an analysis can serve as a basis for serious recommendations

for projscts that can, in any seise be profitable.

In the present study, consideration has been given only to those

projects which can guarantee an economic return for production.

It is accepted that any projects should satisfy the following economic
oriterias

(1) The selling prices should not exceed the price of the importatio:
of equivalent merchandize. In certain cases these prices may be
modified by subsidies, tax relief, deferred amortization, etc.,
but the protectionist tariffs applied to encourage local industries
can only have a deleterious effect on consumers by forecing them
to pay higher prices for national products than for imported
ones, The aim of customs tariffs must be to protect new industries

against dumping, but this protection cannot be applied indefinitely
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to enterprises that are ineffective., Such measures are open to
discussion. Nevwertheless they can be justified by the need for
accelerating the industrialization process. For instance, they
make it possible for an industry below the normal,oapaoity required
‘for economic returns, to take off in ezceptional ci 1cumstances.
However, there is & condition which must be rigorously adhered

to, n .uely, the certainty thit the fuiurc increase in demand will

enable a quick return to normal conditions of operation.

(2) Profits from the enterprises should be sufficient to provide the
necessary resources for: o
- reimbursing capital in a reasonable space of time, bearing in

mind the changes in technique,

— ensuring not only the upkeep of the installations, but also
the development of their production capaclties, and the .
technical 1mprovement in the factories by the establishment

of new units.

In order to make a comparison between the various products and cost
prices of manufactured products, a standard method of calculation has
been adopted taking into account the special characteristics of the

various production units and the economic factors peculiar to each country.

The calculations made in this document actually rest upon a certain
number of basic assumptions, the most important of which are the '

following:

— It has been presumed that the construction cost of a faotory‘fcr
chemical products on the coast, should not vary substantially from one
country to another, because none of the countries of the sub~region is
in a position to produce eguipment goods (machines, aaterials, supplies,
etc.).

- The calculations of the various cost prices of the different

chemical products, are based on the nominal unit capacity.



B/CN.14/INR/109
Page 26 :

- It has been assumed that the prices of raw materials for fuel
and imported goods are approximately the same in all the countries on
the coast, Prices may be slightly different from one country to another,
But in view of the fact that the differences are relatively minimal,
they can be ignored, and consideration given to the average prices for
all the countries on the coast. It will be noted in this respect that
raw materials; fuel and imported goods are billed at their CIF prices.
This means, in other words that they are exempt from customs duties and

other rates and charges.

— It has also been presumed that labour costs are the same throughout
the sub-region, inasmuch as minor differences in salaries and wages in
the various countries do not lead to any substantial differences in

expenditure,

- Without running any risk, this may be assumed in regard to the
chemical iﬁdustries, seein. that the capital and equipment costs are

relatively high compared with staff expenditure,

The oalculation of labour costs has been based on four main ;
categories of staff, bearing in mind- the factors that make up the average

expenditure:

—~administrative and technical staff, directors, engineerw, in part

foreign experts:s 1,000 dollars per month

—~ specialized staff (electricians, mechanics, etc.)

200 dollars per month

- office staff (aoccuntants, stenographers, eto. )

120 dollars per month

A‘unskilled and semi-skilled labour

80 dollars per month,

Because of the social charges, staff expenditure increases by 20

per cent on the average.
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The capital expenditure included in these calculations is based
on investment costs indicated for each installatior. On this basis,

the following evaluations were made:

10 per cent depreciation on machines and eguipment
5 per cent depreciastion on buildings
3 per cent maintenance on capital invested

3.5 per cent interecst on capital invested

Five per cent contingent expenses were added to the cost in order
to cover utilities not included ssparately in the calculations, (steam,

water, etc.) and ensure a rescrve on possible price differentials,

In estimating the production costs of finished products, expenses
in connexion with the production of (workshop price) intermediary products

were included en bloc in the cost of the raw materials.

An evaluation has alsgo been mace of the selling prices for each
product, in each location, taking into congideration the 40 per cent tax on

profits,

In certain cases, the estimated selling prices may be reduced or
the economic factory roturns incrcased because taxes may have been
- reduced or waived in order to encourage local industries, particularly

. in the take-off period of the factory.

A comparison of the estimated production costs and selling prices
with the estimated CIF prices given in this report, make it possible

to examine the possibie distribution of p.oducts in the sub-region.

The calculation of produciion costs is followed by an economic
analysis of the econcmic returns, likely to accrue from the initial

units proposed for each ccuniry.

The calculations for increased capacities in the following stages
have not been shown, becaus: the principle was adopted that increased

capacity leads to greater s:onomy.
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In making an eoonumlu analysis of possible economic returns, tue

follow1ng economic faOuO“S have been stresseds:

1. Capacity:
2. Investments fixed investment =
working capital =
total =
3. Selling pricc per ton:
4. Cost price pexr ton:
5¢ Profit after payment of taxes per .on = selling price - cost price:
6.  Profit after pﬁywent of taxess
Te ”Amo *tization = 0,085 x fixed investment
8. M"Net cash flow" = profit after payment of taxes + amortization

9. "Pay-cut time" = fixed investment
"net cash flow"

10. Added value =« ariadal sroduction x (salaries + capital costs +

: contingencies 4 Indiresct expenditure, general expenditure +
profits befors the payment of taxes)

11. Groes annual value = annual production x selling price

12, "Rate of return on sales’ = profits after payment of taxes
gross annual value

13. "Rate of relurn on investient'" = profit after payment of taxes
‘ total investment

14. M"Turnover ra®io" . gross annual value
fired investment

IITI., FAVCURABLE PROSIECTS THE SSTABLISHMENT OF A FEW CHEMICAL
WIn

CRH
FACTORIZS 1 ST AFRICA

III.1 Pharmacsutiocal Infucinies

ITTI.1.1 "Health problens in West Africa

The problems of mublic health in West Africa are unlimited. The fact
that the native inhabitants are spread over vast territories, the low popula-
tion density per square mile, nomadic terndencies and inadequate financial
resources are so many obstacles to any eff:stive intervention by fixed or

mobile medical teams.
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~In spite of inadequate hespitaie~c.t.iodaiiiu; the imperfect state
of hygiene in the towns and villages, and the lack' of qualified medical
and para-medical staff, substantial results have been recorded in the
course of the last few years in practically all the countries of West

Africa.

Preventive medicine on a2 massive scale has also become mr.oe wide—
spread as a result of the coordination of case-finding campaigns and

campaigns for the erii’.cation of serious endenic diseases,

. The Organization for the comtrol of endenic diseases which began on
a fa;rlyxmodesy sciie in 1922, hos developad as a result of the unification

of control methods and the stimulation of pregrioss in research. -

[t

A1l governments zi: perfectly aware of the nced for their countries to
erjoy the best possible health. They are well awarc of the fact that
social enterprises are 2lso economic, hence they avc doing all in their
power t0 place at the disposal oI their nationals, the necessary staff
and medical installutions, asg well as viuel plharmaccutical products.

What is more, the stiuggle in the cause of public health directs the
energies of Africans, who ave too often divided in other spheres, to

a common goal.

Much has peen achieved in Africa in the field of public health,

but guoh sji}l remains to be denc.

It must not he frrgittes that iafoniils norizlity reached enormous
pr0portions,‘aﬁd it was only becaugs of a prolific birth rate that a
population figure which is genernlly '-w cculd be maintained, and that

tropical diseases are s*till the main causes ¢f rortality,

Although the so-cailed pestilential disenses ( small pO;,Vplague.
cholera, yellow fever,“typhvs ard reaittent fever) aro very definitely
on ﬁhe decline irn Africa, zouth of the‘Sabarar nelarie continues and
will for some time yet continve to ke the nuaber one problem in most

of the countrles situated in tropical and inter-tropical zones,

.
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The terrible havoc caused by tuberculosis, which was one of the

worst scourges of mankind, has been reduced.

Leprosy is still very widespread and is responsible even ncw for
far too many victims. ¥o doubt it will require a great deal of.effort,
but intensive case~finding and treatment campaigns are being waged against
it,.

In addition, tropical Africa has to combat other contagious diseases

such as yaws, bilharziasis, filariosis and trypanosomeasis.

Yaws is also very widespread, but is being fairly well tackled.
Since thé discovery of the trachoma virus by T'Ang and his collaborators,
kfrachoma too can be dealt with successfully., The eradication of
bilharziasis is primarily a matter of active mass health education, while

filariosis is essentially a disease for treatment by chemical therapy. -

The virulent effects of trypanosomiasis, which are propagated by |
the tse~tse fly, are being progressively diminished, thanks to the
vigorous steps being taken in mass prospecting, treatment ard rural

hygiene.

Mention can only be made of venercal diseaées,'another social
scourge, which appears to be gaining grourd. This requires to 39 tackled
extensively and systematically, end that is costly. The ignoranceﬁdf
the inhabitants in the matter of hygiene is a considerable handicap te

mass campaigns.

Apart from other diseases which are t0 be found everywhere in the
world, this is the broad picture of the diseases which the health services

in West Africa have to deal withe

T1I.1.2 Classification of pharmaceutical preparations

(2) In its report of a technical meeting held in Europe (Warsaw, 29 May
- 2 June 1961)l the World Health Organization published the following

definitions for pharmaceutical preparations, drava up by a study groups

17 World Health Organization, Technical Report series No.249 (1961)
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l1._ A drug (or pharmaceutical preparation) is any substance or mixture

of substances manufactured, sold, offered for sale or represented for
use in:
-tﬁe diagnosis, tfeatment, mitigation or prevention ¢f disease,
abnormal physical state or the symptoms thereof in man or animalj
~restoring, correcting or modifying organic funétioné in man or

animal.

2. A pharmaceutical speciality is a simpie or compound drug ready
for use and placed on the market under a special name or in a cheracteristic

form.

(b) The suggested pharmacological classifioat%on of pharmaceutical pre—

parations as a basis for restriction of saleyé distinguishes the following
groups:

Preparations acting on the alimentary system: antacids, anti-

spasmodics, gastrointestinal sedati#es,vlaxatives and purgatives

Preparations acting on the cardiovascular system: preparations acting
on the heart, vasodilators, vasoconstrictors, anti-hypertensives,

anticoagulants.

Preparations acting on the nervous systems addictive analgesics,
antipyretic analgesics, specific analgesics, barbiturates, nom
barbiturate hypnotics, tranquillizers, anti-emetic preparatioms,
anti-convulsants, preparations for the treatment of parkinsonism,

muscle relaxants; stimulants.

Preparations acting on the genito-urinary system: sex hormones,
duretics, roocooticor s oting on the uterus,

Preparations acting systematically on infections, antibiotics,

gulfcnwaider . catietevereculosio. cntl oot vacoines Nl S4D0

;/ World Health Organization, Technical Report Series No 249 (1961)
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(c)

Preparations affecting metabolism and nutritions: insulin, oral
hypoglycaemice,; erythropoietic preparations, vitamins, éorticosteroids,
anabolic drugs, thyroid and antithyrcid preyorcotions, antimitotic

preparations,

Preparations afiecting allergic reactions: sntihistamines, pre-
parations for protein desensitization.

Topical preparaitions (not previously specified). Acting on the
eye, acting on the ear, acting on the skin (sedatives and anti-

pruritics), antiseptics and disinfectants.

The revised&/model classification for international trade makes

a distinection in section 4 x 5 between chemical products. wd in

division 54 between medicinal and pharmaceutical products, in

which are to be found the following groups and sub-groups:

'541.1 Vitamins and pxovitamins
541.3 Penicillin, streptomycine, tyrocidine and other
) antibiotics

5414 Opium alkaloids, cocaine, cafeiney quinine and otier
vegetable alkaloids, their salts and other bye-products

54145 Hormones

541.6(1) Heterosides and their bye-products

541.6(2) Glands nd other orgins for opotherapic purposes
and their extracts

541.6(3) Bacterioclogical products, serums, vaccines

541.7 Drugs

541.9 Phrormaceutical articles

541.9(1) Bandages, etc. saturated or covered over with

pharmaceutical substances or paclied for retail.

541.9(1) - Other pharmaceutical preparations and articles.

1/ TUnited Wations, Statistical Papers, Series M No. 34
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I1T.1.3. Economic importance of pharmaceutical industry in Africa

BEver since man appeared on the earth and became subject to various
diseases and infirmities,»hezhas always as a matter of course SOught
the means of reétoring wanihé health,‘preventing the commonest patho-

logical affections and eradicating or mitigating pain.

‘Modern science has provided, among other things, the powerful

weapons of modern pharmacopaeia to control disease or prevent it.

It has beén observed that the inhabitants of Africa are increasingly
shunning the "witch doctor", and systematically turning towards proved
medical science and highly prized therapeutic remedies which have been
produced in rodern countriest Retorts, stills, mortars and pestles have
been consigned to oblivion. The dispenser in Africa, as in Burope, doea

not xidx juleps any more; he sells patented products.

‘ The increzse in the consumption of pharmaceutical products is
vefy clear and is attributable to the intensified control of serious
endemics in‘the hinterland, as well as to the slow rise in the number
of prescripfions delivered by medical pfactitioners in urban centres.
As the health map of the African States takes shape, and mobile teams »
penetrate further into the remoter areas, the volume of drugs‘distributed

increases substantially.

Finally, the improved standard of life in certain territories adds
whole lists of consultants to the number of private and public health
establishments. At least in the towns, the people tend to consult the
doctor as in the most highly developed countries, and the list of drugs

prescribed tends to become increasingly diversified.

To a very large extent, the present rate of pharmaceutical consump—

tion is met by imports from abroad.

A comparison of the statistical data of exports reveals the
00qstantly,growing increase in consumption and the economic importance .

of the pharmaoeﬁtical‘industry.
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Imports of medicinal and pharmaceutical products in Africa have
gone up between 1952 and 1960 from 47,743 to 105,806 million dollars.

TABLE 6

Imports and exports of chemical products and medical and

pharmzceutical products per regiom, 1952 and 1960

(value expressed in thousands of dollars, quantitiés in metric tons)

Imports

1952

1960

Quantities

Value

Quantities

Value

North Africa
Chemical products
total 943.970

Medical and pharmaceu—
tical products 8,962

West Africa

Chemical products
total 85.873

Medical and Pharmaceu—
tical products ' ' 1.870

Central Africa

Chemical products
total : 48.785

Medical and pharmaceu-
tical products l.424

Bast Africa

Chemical products
total 42,811

Medical and pharmaceu~
tical products

140,671

28.130

49,900

12,256

19.529

4,668

13,861

2,689

1.247.181

13.051

244,221

3,271

249.914

1.145

84.997

189.284

‘574025

108,122

31.791

55.841

10,245

28,268

6.745

Africal

Chemicié/produots

tota, 1.121.439

Medical and pharmaceu~
tical products

totals ) ’ 121256

223.961

47,743

1.826.313

17.467

381.515

105,806

Sources: JIndustrial development in Africa, UN, New York: 1963

Fational Statistical Publications
1/ Excluding South Africa

g/ Tutal imports of chemical products for Africa according to the United

Nations Monthly Statistical Bulletin amounted to 540 billion dollars in 1960.
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The Monthly Statistical Bulletin does not take account of the
imports from countries outside Africa, whereas the data supplied by
national statistical publications cover inter-African trade. This explains
why the import figures per region and per country are higher than the

figures relating to the continent as a whole, -

From talble 6, it becomes clear that of all chemical products the
medical and pharmaceutical ones require the lurgest amount of convertible

currency in all the African regions.

If one takes the average value for the period 1952 -~ 1960, the

imports of chemical and allied products are distributed as follows:

Medical and pharmaceutical products 23.2 %
Fertilizer 16.2%

Perfumes, cosmetics, soaps, washing and cleaning

compounds and detergents 11.6%

Mineral chemistry products 2,84

Pigments, paints and varnish and 7.8%

- allied products

Explosives 5.1%

It should be emphasized that, in each region the medical and

pharmaceutical products head the list of imported chemical products

North Africa 25 4 29
West Africa 28,2%
Central Africa 18,8%
Bast Africa 23,0%

It must be explained that North Africa includes the Sudan and
Morocco and the countries separating them; West Africa includes all the
countries situated west of the Sudan and north-west of the Congo rivers;
Central Africa, is made up of Ethiopia, Somalia and what was formerly
British Bast Africa; East Africa embraces all the rest with the exception
of the Republic of South Africas Portuguese Guinea, West Africa and

Spanish Guinea the High Commission territories Somalia and the French
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Coast of the Sowmali. nave been excluded, either because of the

paucity of thelir market or the absence of satisfactory data.

The evolutioncry tronds in the consumption and production of
phrrmacouticnl products in someé of the industrialized countrics have

beon described in tho Bast Africen Roporti{

ITi.1.4 Qgpsumktioh of phermaceuticnl products in West Africa

Belor2 making a mofo dotailed examination éf the market for
pharmaceuticel products in West Africa, its recent dcvelopment, prescnt
svate = future prospects, we should like without further delay to
indicntic tac degree of importance implicit in that meorket, end this
con be done by giving o single figurc, namely, 42 million dollnrs,

which was the extent of phnrmaceutical consumption in 1964;

The panrmaccuticsl products sccetor has becwn in full tide of exprnsion
for the paszt few yoors, In 1964, about 36 million dollars worth of
drugs were imported. Toble 7 gives some idea of the evolutionary

ProccEs.

e 5 S 5 2]

Y E/CN.14/INR/91 Prospccts of the pharmaccutical industry in
Tast Africa.
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Imports of'med;pal and;pharﬁaceﬁticél products for West Africa

33,894

(~afué exprendel in thous. . lz ol folri,
Jountry 1960 1961 1962 1963 1964
Wigeria 12,983 14,4374 12,987 144233 14,287
Niger 19 248 621 511 699
Dahomey 300/ 295 447 1,753 902
Togo . 5l2 560 €o7 179 791
Total 1lst. region 13,814 . 15,577 14,862 17,276 16, €55
Fhana 64869 7,271 7,293 8,420 5,663
- Ivory Coast. 1,580 2,107 3,528 2,051 3,£52
Upper Volta 261 424 776 537  5¢0 /
Total 2nd region 8,710 9,802 11,6C7 11,618 10,112
Guinea 437 1,484 1,970 2,120 2 4703/’
Bierra Lcone - 1,069 1,667 1,213 1,384 1,721
Ziberia 833 1,177 1,454 1,006 1,100=
Total 3rd region 2,439 4,328 45657 44518 5,2C1
“Gambia 234 302 331 420 32/
Scnegal 2,800 3,029 1,903 1,824 2,261,
Heuritania ’ 182/ - 28 40 72 g3
Mali 2005/ 828 3¢3 1,017 1,330
Totzl 4th region 34252 44187 2,257 3,293 4,002
Yencral total 284215 34,3863 36,805 36,096

x/ Estimations.,
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&t prescunt, the bulk o phercaccuticel products imported noets pubgtone
t3eddy the cage nweds oo 10 Ttrops with o oxtrs womt of drugn'fdr Y he
contrel .of purcly tropiccl «iscases.

It must be pointed out that the item which scts the tone, represcenting
generally TO to 75 per cent of imports in tons rclotes to special
pharmaceutical products. Codex drugs or drugs zpyroved but not packed
roprescnt 15 per cente The 10 to 15 per eent that romain are made
up of serums or vaccincs (not given free as is often the case) and

especially cotton wadding, bandages, dressings, mcdiecal kit, eote.

The multitudinous variety of pharmaceuticzl products makes it impossiblc -

at any rate as far as this survey is concerned, to cmbark upon an analysis
in volume per product of the market, which rcally represents mn infinite
number of miocro-markcts, each one characterized by a specific therapecutie
feature, superimposcd one upon the othcre " Whereas in BEurope wholesals.
declers regularly kecp a stock of 18,000 out of 43,000 special approved
preducts, in African countrics 7,000 to 10,000 spcecial products are the
usual stocks held, and of thesc 600 products reprosent 40 per cent of

the turnover. Half the total turnover is generally made up of three

m2in groups: antibiotics, corticolds and vitamin B,

111,145 Local Industry

For a long time, only administrative bodics, namely, the pharmacies
that supplicd the products, produced ccrtain crugs, tints, pommadecs,
solutions, injoctablc cmpoules, ctc.,; packed for the needs of medienl
ceres But then it was 2 guestion of transactions on a handicraft basis,

guite irrespective of any commeroial considerations.
In the dispensarics, the pharmacists cgrecd to pack certain articles
imported in bulk, as wecll as compound drugs preparcd on the spot. -

This is how the phermaceutical industry appenrcd in its embryonie

stoges.

A new step forward has just bcen taken in the establishment of

companies with more cxtonsive activitics. Indeed the manufaoture,among

-
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other things, of injcctrable solu.ions has been under.zken by them z.d
the main consumer is the medical assistance which finds most of those

preparations available on the spot.

Within the past three or four years a oonsidorable chango has
taken place in the locz) pharmacies, tending to the cstablishmont of
2 unit which cen supply +the market without being tied ou Gléaely‘to
foreign laboratories. For example,ther cennot bozst a very vast record
of achievement, but agreements are about to be entored into, if not
alrcady concluded, with large Erropean laboratorics with o view to

"finishing" cerdain. products on the spot.

The activities of thesc laboratories is somotimes entirely
concerned with the packing of products in the form of powder, pastilles,

suppositories and ampoules, e¢tc,

In connerion with this ~ctivity, a growing increase in the imports

of glassware for laboratory use is obscrvable.

In Nigeria, 14 entcrprises, among which the threc largest et Vom,
Keno and Apapa manufecture certain packed products in the lorm of syrup,
tablets, pommade or glans ampoules, vitémins, sufonomides, aspirin,

anti-malaria, tablets ote.

The insﬁallation of a "Phormaccuticnl Manufacturing Laboratory"
is being envisaged, ond this will make it possible to supply hospitals
and dispensnries £ morc Subétantially than beforc. The ultimate
extension of this leboratory is also being comsidcered, so that the bulk

of drugs the count - nocic .y be produced locally as quickly as possilln,

In Ghana, six workshops (the two largest 2t Bolgatanga and Abankwakrom)
menufecture drugs from herbs (medicinazl plants) and some of the country's

mcdicinal products,

There is an Hung-rizn projcct for the manufrcture in Ghana of 1
million ampoules =nd 100 million teoblets a year of different kinds of

spceeial pharmacceuticnl products,
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In Mali, a2 deorece passcd in November 1963 has cpproved a convention
betwecen the Government of the Republic of Mali and the Tranduy Company
SeA. in Geneva for the building of a laboratory to pack and verify

pharmacecutical praducts in Bamako.

About 50 differont kinds of special products have already been
elaborated in the Ivory Coast, by a small concern whicl formulates

pharmnceutical products.

The African Pharmaceutical Lazboratory (APL), which hes signed
agreements in “the Ivory Coast with the major French laboratories, is
hoping to manufacturce over 200 specizl products, which are very much

in demand in Africa,

The Farbe Werke Hocchst, which established thc company in Abidjen
known as the Société Hoechst Pharmafrique, is thinking of extending
its influsnee from thc capital of the Ivory Cozst throughout all the
French-speaking African Statcs.

From 1964, the Valdafrique establishments hove been supplying
Scnegnl and neighbouring countrics with gum. It would appear that the
project to set up a foctory for pharmaceutical products which wal
forcshadowed in July 1964 by Pwesident Senghor, will soon become a
reality and loonl peticnts will find rclief and henling, thanks to drugs
produced on the spot,

There is cne enterprise in Liberia which monufactures cortain
antiseptics. There is a project to producc about 70 d* ffecrent kinds
of speeial pharmaccuticel products and transform scmi- inished imported

'produots so as to produce about 100 finished producis.

Veoecines and scra. This concerns products which apply equally
to the treatment of human =ilments as to veterinnry purposes. Vaccines
aro already being prepared in West African States. The African States
are dalso very much interested in the preparation of veterinary vaccines

on tho spot.

In Nigeria, two workshops produce sera and vaccines. The one at
Vom produces vaccines and sera for cattle, the other at Yaba produces

preparations against yellow fever and smallpoxX.
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In Mali, a laboratory set up in 1964 produccd vaccines against
bovine fever, contngious bovine pleuro-pncumonia, blackleg, anthrax,

rinderpest, and pasteurellosis.

The Veterinary Rescaroh Laboratory in Dakar has a potential vaccine

production of over 12 million douses a year.

The Department of Public Hygiene in Guinea is cquipped with a
laboratory for dealing with bacteria and parasitces,. Agréements have
becen concluded with the Féderal Republic of Germany fdf‘the establishment
of a laboratory designced to produce veceines or scra against animél

diseases.,

A laborntory is under construction at Niamey for the animal husbandry
department, which hopes to produce vaccines for the treatment of rindcrpest,
enthrax, blackleg, bovine pasteurellosis pleuro-pneumonia, rabies, fowl

mx and other fowl discases.

In Dzhomey, five laboratorics producc sera and vaccines., They

are situated at Cotonou, Savalou, Parakou, Kandi and Natitingou.

It is difficult to evaluate the total production of the local
pharmaceutical industry. The estimatcs c¢laim that in 1964 it was in

the neighbourhood of US$ 6 million.

ITI.1 6, Prospccts for the Development of the Market

As regards the devclopment of the market for pharmaccutical products
in West Africa during the yesrs to come, the forccosts are very
optimistic, The change in socizl habits and economic circumstanccs,
which has for the past scven or eight ycars brought about a considerable
and steady increasc in demand in this scctor, continues. It should
contribute to the cxpansion of =z markct which is bcing patronized increasingly,
not only by the privilcged classcs but also by the population as a whole.
The rapid devclopment of the market will be influcnced by the social
policy adopted by thc local governments., The State intervenes by cstcoblishing
pharmacies under government control, with a view to distributing products

cheaply to a large moss of customers.
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Each year the numbcr of pcople whe scck admission to the various
forms of social sceourity increcascs, .nd cvery yeor o rise in the nunboer

of those affiliated to medical~socizl aid is obscrvablc,

Control campaigns of the serious endemio discascs are being orgonized
or devclopedy, and should normnlly create now needs in drugs (a campaign

undertaken as part of the OCCGE for instance against river blindness),

In addition, as wns to bc expected, the consumption of pharmacecutical
products is adtually in proporiion to the rate of population growth

and the income of the consumeor.

Bearing in mind 211 thesc factors, a forecast has been made in
the annex of futurc demand for mediocal and pharmaccutical products
by the Wost African Btatcs, and the results of thousc investigations

arc shown in Tables 8, 9 and 10.
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TABLE o
Demend for Pharmaccuiical Products in 1964 and csiimatcs for 1965,
1970, 1975 =nd 1980 (cxprcssed in 1000s Us$)

Country 19é4 1965 1970 1975 1980
Nigeria 16.C00 1. 600 28,400 45,600 T3.500
Wigce 560 770 1,200  £.000 2,200
Dahomsy 9006 1,000 1.6C0  2.600 44300
wogo (9% 870 1,000 _2.300 . _2:600
Total First Region 18,398 20,240 32,500 E.500  84.600
Ghana ' 9.100 9,800 14.400 ©£L.200 31,100
Ivory Coast 4 3.862 4,170 6,1CC 5,000 13.200
Uppcr Volta 560 660 1,400 2.C00 3500
Tot~l Second Region 13,552 14,630 21.700 32,200 47.800
Guinea 2,470 2,670 3.0 5,800 8.500
Sierra Leone 1.723 1.860 2,7C0 4,000 5.900
Liberia - 1,105 1,200 1.600 2:.100 2.900
Totol Third Region Se et 5.730 0,200 11.900 17,300
Gambia 324 350 500 700 1,000
Scnegeal 2,700 2.920 4,300 65.300 9.300
Meuritania 93 104 180 320 570
Mali ' ' ' 1.330 1.460 2.360 3,800 6,100
Totol Fourti Region 4,447 4+834 7.340 11.120 16.970
Comezul Lot C 41.588 45.434  69.740 107.720 166,670

The éonsumption ofumédioal and phormaccutical produsts will risc
from US$4°.,688 in 1964 to US$L66,670 in 1980, thot is almost 4 times.
The overnge rate of incrcasc for the wihole of the sub-rcgion will be
the same for the thrcc pcriods covered by 1965--1970, 1970--1975 and

1975-1980 (9 per Qoﬁﬁ pcr yoaT>§ In ccrtain countrics, particulnrly
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in those whose level of com~u mition per heazd of population was

low, in particular the Upper Volta and Mauritania, the annual rate of
inoreasecs is highcr (12 per cont per annum), On the other hand, the

rate for countries with a rclativcly high per capita consumption (Liveria
and Gambia) is fairly smell (6 and 7 pex cent per cnnum).

" The consumption of medical and pharmaccuticzl products by the
voarious countrics can better be evalusted by using a level of consumption
per head of population (sce Table 8),

TABLE 9

Demand fox Pharmacecutical Punivets per head of Population: estimates

for 1965, 1970, 1975 and 1980

1_ _ (in US$)
Country 1965 1970 1975 1980
Tiperia 0 30 0.42 0,58 0,81
Nigcr 0,24 0,33 0.49 0.68
Dahomey 0.42 0.62 0,89 1,28
Togo 0.53 0,77 1,12 1,52
Total First Rcgion 0,31 0.43 0. 60 0.83
Ghana 1,27 1.60 2,04 2.56
Ivory Coast 1.09 1l.44 1,90 2.45
Uppcr Volta 0.14 0.23 0.35 0.55
Total Sccond Region —6155“‘ 1.18 1.54 2,00
Guinca 0.77 1,01 1.34 1.69
Sicrra Lcone 0.69 0,90 1.21 1.61
Liberia 1.14 1444 1,79 2,34
Total Third Rogion 0.79 1.03 1-35 _ 1.74
Gambia 1.08 1.35 1.65 2,04
Senegal 0,84 ‘ 1,14 1,52 2,01
Mauritania ' 0.14 0,24 0.39 0.64
Mali o . 0,32 0.47 '0.67 Ue 94
Total Fourth Rcgion (53 9,74 1.00 1.36

General Total 0.46 0,62 0.84 1.13
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Table 9 provides 2 gcncral picture of the situction which makes it
possible to compare thc level of consumption, and indicates the objcctives
likely to be attained in consumption, as well as thc limits to be placcd

upon a policy of cxpansion.

Table 10 gives & forecast for the consumption of pharmaceutical

products in tons.

TABLE 10

Domand for Pharmaceutical Products in 1964 and cstimates for 1965,

1970, 1975 and 1980 — ' ‘

(uantities in tons)

Country 1964 1965 1970 1975 1980
Nigeria 5,000 5,500 8.900 14.300 23,000
Niger ‘ 172 190 300 500 800
Dzhomey o 266 290 500 800 1.200
Togo : 204 220 400 600 900
Totol First Region 5,642 6,200  10.100 16.200 . 25,900
Ghena 6.180 6.550 8,750 . 11,700 15,700
Ivory Coast 1,091 1.180 1.700 2,500 3.700
Upper Volta 200 220 400 700 1.200
Total Sccond Region T.471 7.950 16,850 14,900 20,600
Guinea 1.330 1.410 1.900 . . 2.500 3.400
Sierra Lcone ) 500 540 800 1.200 1.700
Liberia , 350 370 500 . 700 900
Total Third Region 2,180 * 2,320 3.200 4,400 6.000
Gombia 100 110 150 200 300
Sencgal ' Y 800 860 1.300 © 1.900 . 2.700
Mouritania 21 24 40 70 130
Mali 360 400 640 1.030 1,660
Total Fourth Region 1.281 1.394 2,130 3.200° 4,790

General Total 16.574  17.864  26.280 38.700 57290
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It should be emphesized that the change in tonnage is not a valid
oriterion, since pharmaccutical products are no longcr heavy products

ag they so frequently wcere in the pasi.

IT1,1,Y. ZProspeots for the Devclopment of the Loozl Industry

(1) If the dimcnsions, and at cortain points, the structure of
the market are known, it would be perfeetly logical and justifiable
1o recommend local production in severzl countrics of the sub-rcgion.
But the possibility of sctting up pharmaccutical plant alsc depends on
other essential factors, which must be studied if one.isgﬁc‘makéid;; j;f
rational approach to the problem of supply and demond, and provide &
satisfactory solution. H ‘ . | -

When the prospccts for the expansion‘bf thé pharmaoéutical industry
are béing studicd, account must be taken of the cheracteristisc featuyes
of this partiocular type of production. The question of whether an
economically paying phormaceutical factory should be established, whcre
it should be located, =nd what programme of production should be
rccommended, must to o largc cxtcent be thrashed out by the detailed

analysis of the factors,

We shall now cndcavour to determine a few of the characterisiic

features of the phormoceuticnl industry.

(a) Not only large-scele factories but also smcll pharmaceuticzl
industries with a good yield well adapted to local ncecds, can become
going concerns. This problem is a very scerious onc for the developing
countries in West Africa. It is particularly important in the lcss
dovoloped countries, whore cépital, mérkets,knowlcdge and expe:ionco
of the wvarious tcchnigucs and busincss managemént are sd eitremely modest s
that each prggrémme for the establishment of large dBusip factorics should
be reinforoed by a parallel programme for the sctting up of smalleand
middle-size entorpriscs. There is no doubt that these enterprises could
boncfity if necd bey from the more advanced techniques of modern factories. B
African countries are also bound to solve their social problems, their probl:
of labour and unemployment by industrializatiéh;iénd trat is why it:

-is necessary to adapt technology very carefully  to the Particular
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nceds of most of the covntries of the suu-regione I our opinion,
so far as the programne ior expencion in the pharmocceuticzl industry
is concerned there is oom first and forcmost for tcchnique which is

adequate to the lccal conditions,

(b) The pharmaccutical industry should be devcloped in stagese
In the firsi phese pheormncoutical zubstances may be imported, and
establishiments for packing and producing medical end pharmaccutical
products built on the spor. =md later extended to produce by-products,

intermediary procucts and the substonce itsclf.

This is a vcry important 2aspect for African countrics, where
governments and privatc investors are concerned with problems connected

with the best 77 T. " theat can be made of usually limited resources.

(¢) To cnsure the chances of accelerating, and mastcring production
technique to gunranice high quality products cherply, this industry must
be based o two fundamental cconomioc principles: spocialization and the
division of labour on & naticanal, sub-regional and possibly regional

scalao.

Moreover, the mrnufacture of certain products, the very products
which account for 50 pcr cont of the tum-over of Buropesn industry,
like antibioticg, corticoids or Vitmmin B, cennot be undcrtaken for

rcasons of cconocmic retura, exscopt in large factorics on a Buropecn scale.

(d) The evblutionarj process in the pasmnaccutical industry is going
forward by great leors and bounds, and cnch year countless new products
appear on the morkoet in diffecrent Toxmg. They obviously cannot all be
produced, hencc the nced for choosing the most appropriate typcs and

.~

importing others. The -wnlue of imports czn be offsct by the export

of a certain quantity of pharmaccuticsl articles produced on the spots

(e) Pcrfect collnboration =nd co—opcrntion with the chemical industry
are a necessity. Thce co-ordination of the productiion programme in the
chemical and pharaaccutical industrics is the best gusrantee of future

progress in the panrmaccutical industry.
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(£f) The pharmaceutical industry ©.u ..on o be cupplemented by the
existence of other " it e’ branchcs, For instonce the manufacture
of ampoulcs, tubes or phials implies the existence of glasswarc,
Similarly, the meking of corks and ampoulcs for phicls brings the
pharmaccutical industry into contact with the corrcsponding industrics
which have to do with cork, nluminium, plastic matcerial or even tin.
Bven the question of packing calles for factories that can produce solid
and light carton boxce, and the rceguirements of prescntation too must

tap the rcsources of printing and photo-engraving,.

(g) Socinlly spcoking, it is clcar that the phormaceutical industry
requires in the first place oxiremely well-gualificd technicians, ot
lcast where menufncturc, properly spcaking,and verification are conccrmed.
The greater part of the specialized staff may be rceruited on the spot,
particularly as it is lergely composcd of women and this would mcon thet
women in Africa would hove to cvolve quickly along the lines of their

Western counterparts,

(h) The pharmaccuticnl industry should hnve its own scicntific
rescarch institute ~nd regceerch cstablishments in cach factory. There
should be a central leboratory for wverification which would excreisc o
constant supcrvision over the standards to which the products in the
factories should conform, Buch wverificntion is corried out as a mattor,
of coursc on rw m~torials, intcrmediary products ond finZshed products.
The examinotion of physical propertics and micro-cnnlysis should be coupled
with biological and bocterioiogical control. which are a necessity as

well as with pharmacodynomic laboratory tosts on animals,

(i) The steady cvolution of the pharmoccuticnl industry depends
also on co=opecration with scientific institutions ~nd th~t is why pharma-
occuticzl plant is almost olways sitod in the suburbs whoerce the populestion
is donse, and in lnrge tuv e

The difficultics caumcr~ted above should not militote against the

establishment of o loced pharwncoutical industry bocausc the market is

developing. No doubt progress in this field should be dirccted with
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extreme caution., An c¢ntcrprise which has to do with the packing, formula-
tion and possibly the manufrcture of‘phmrmaoeutical'produots should offer
the most scrious gunrentces becausce the heealth of the people is difoctly
conccrned. It is therefore absoluteiy vitz21l that it should not appecr

too much like a handicraft cntcrprise and should bc backed by sufficient
capital to enable it to acquire modern plant and ot the same time meke

use of proven techniqucse..
The dcvelopment of the local. industry can be corried out in two stages.

It would appear that a large manufacturing company cannot be sct
up in the short run, but if there is no now lorge unit, ux1st1ng units
might be enlarged and small pharmnceutical industrics establlohed for

packing, formulation or verification. But it will still be NecosEary
for the paper, crrdboord, glass and plastic industries Wthh arc necded,
to be capable of supplylng them. However, in the the longer tcrm, the
prospccts might be more favourable and there is no reason to suppose
thot large companics moy not be set up to manufacturc and pack on the

" spot a whole range of pharmaceuticel products (antibiotics, vitamins, otec.)

(2). We can now clcariy sce that in this branch of the“ihduétry, it is
impossible without making a c:..reful study of a number of special intcr-
rclated itcms, to draw up an economically rationzal programmé for each
State and for the sub-region as 2 whole. In the precsent circumstancces,
and judging from thce information reccived, it would scem possible -to
concentrate only on indicating the varyinéuéize of investment necessory,
the necessary mcans to achicve ity the economic cffccts and some technical

information ..bout ccrtoin pharm~ceutical products.

(3) On the basis of information gathered during the short time at our
disposal, we have indicatcd below a programme which cims f_rcplacing
imports of medical and pharmaceutical products by national products, to
the maximum cxtent. The eocefficients used arc obviously provisional,
but are at least logical deductions from present morket trends, and the
‘approximate demand for medicol and pharmaceutical products that can be
forecast for 1980. Thc proportion of future rcauircments which connot

or perhaps should not be met by West African countrics, but imported, has
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been determined if only arbitrarily, (becuase the precise figures con

be had only aftcr scrious planning). The figures shown in Table 11

. Were

srrived at on the assumption that in 1970, 70 per cont, in 1975, 50 per

cont and in 1980, 20 por cent of the necessary valuc will be importcd,

TABLE 11

Existing Capacity for the Production of FPharmaccutical Products

and B

stimates for 1970, 1975 and 1980

in West Africa

(vrlue expressed in

thoussnd §$)

Countries Existing Capacity 1970 , 1975 1980
1964 ' '

Nigeria 1,713 8,800 23,400 62, 000
Niger - 300 800 2,000
Dahomey cas 500 1,000 2,000
Togo ~ ' 400 800 2.000
Total First Rogion 1,713 10,000 26, 000 68,000
Ghana 3,440 ) 6,800 13,500 26,000
Ivory Coast ves 1,200 - 4,000 10,000
Upper Volta - - .. 500 . 2,000
Total Sccond Region 3,440 - : - 8,600 18,000 35,000
Guines cee 1,000 3,000 7,000
Sicrra Leone - ‘ 600 1,200 5,000
Libveriae e 400 800 2, 000
Totnl Third Region s 2,000 5,000 14,000
Gambia - - - -

Senegal 439 ‘ 1,600 3, 000 9,000
Meuritania - - - -

Meld ceo 400 2,000 5,000
Total Fourth Region 439 2,000 5,000 14,000
Grand Total 5,592 22,000 54,000 134,000
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Tt is clear thet *hore is omple room hore for discussion on
quantity, sizc, production programme, dcgree of spocialization and
co=operation, and the siting of pharmncecutical factorics in each

country.

According to the coasumption trends, it may be concluded tha
after 1975 the conditions for the menufacture of cntibioties, corticoids
and Vitamin B will be favourable in Nigcria and in Ghana for anti-malarial
drugs, oculphemidcs and salicyls, at the sub-regioncl level. The same
prospects exist more immodintely, for developing voeccine and scrum

production in Nigcria, Mali, Niger and Scnegel.

Detailed investigntions on the spot should detcermine the effcctive
programmes for each country.
(4) When the dnta on the developed countrics are cnalysed, it bocomes
clear that the relation betwcen the ecapacity of the pharmaccutical
factory and fixed invcestments follows a straight line, with a steady
clasticity, that is to sny, a fixed rclationship bectween the rate of
capacity growth and the rate of the growth of investment. MNr. Lawrconce
Lynn has studied the rclationship between the capacity of 138
phermaceutiszal factorics =nd fixed investm@ntl » He discovered the

following rclationshipss
Pixed investment = 0.53 x annual production value.

The rclationship botween the capacity of the foctory =nd the cost
of the fixed investmcnt in the developing countries also seems to follow
a straight line. In the goneral context of Africn, the setting up of
a pharmaceutical factory runs the risk of invelving supplementnry exponditure
calculated on the bagis of ton copacity but it must not be forgotien
thot the of fixcd investment in the United States is higher than
in Furope. The facts as they relate to Amcrica include the cost of
a lrrge number of verificotion apparatus, the copt of instnlling high-powored
automation devices, the cost of building more intricate premisvs and
storage inst~1lations, which stand very little chonce of boeing uscd

R

i/ C.H, Chilton, +. v E.gineering in the Procees Industries, New York, 1960,
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in Africa. The sc¢lling prices according to which we have estimatced

the annual value of production must also be taken into oonsideration.
Selling prices in Africa arc higher than in the Unitcd States. Bearing
in mind all the factors given cbove, an approximatc evaluation has becon
made of what is requircd of investments ncecded to cxpand the pharma-
ceutical industry in West Africa by 1980. This cvoluation is reflected
in Table 12 below, which is based on the relationship established by

Mre. L. Lynn. (Sec Table 12)

Table 12 also indicotes the annual working copital. The figurcs
shown in that table have been reached from on assumption based on an
analysis of existing factorics,; that 20 per cent of the annual production

v~:lue constitutes the working capital.

(5) British Productivity Council has published the results of an
anclysis of productivity in the chemicel industry in Germany (Federal
Republic), Itzly and Fngland (secc Table 13).
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The evaluation of Fixcd Investment and Working:Capital Necocssary for

Additional Production According to the Projcctions

- _for 1980

(Valuc in thousand §)

Fixed

Countries Annunl production ‘ Worlkting
capacity to be investment capital
ingtalled : ‘
Nigeria 603 300 32,000 12,000
Niger 2,000 1,100 400
Drhomey 2,000 1’100 400
Togo 2,000 1,100 400
Totol First Rogion 66}300 35}300 ‘3;?00
Ghona 227500 11’900 4,500
Ivory Coast 105000 5’300 2’000
Upper Volta 2,000 17100 400
Total Sccond Rogion 34}500 18?300 6;900
Guinea 74000 34700 1,400
Sierra Leone 5,000 2,700 1}000
Liboria 2:000 1;100 400
Totrl Third Region 143000 7;500 2’800
Gambia . - —
Scnegal 8}600 45500 ‘11720 ,
Mouritania - - -
Mali 5,000 2;700 ‘1,000
Tot~l Fourth Region 13,600 74200 2’?20
Grand Total 128,400 68,300 254620
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TABLE 13

Productivity in the Chemical Industry

{valuc in §)

1958 1959 1960
Gormeny (Federal Republié)
(2) Annusl p&odﬁction volue per worker 10,640 11,620 11,760
(b) Net production value per worker 5,152 5,572 5,768
Relationship in percentage (b) : (a) 48 " 48 49
Itoly |
(2) Mnnual production value per worker 12,544 14,000 15,680
(b) Net production v-~lue per worker 5,530 5,936 6,664
Relationship in pcreccntage (®) ¢ (a) 44 42 4265
Ehgland’
(») Annual production velue per worker 10,920 11,480 12,250
(b) ¥Net production value pcr worker 4,970 44970 5,286

Relationship in pcrcontage (b) : (a) 45.5 ) 43 43

—— r—

§ourcéz The Chemicnl Industry in Germeny =nd the Chomical Industry in
TItaly, British Productivity Council, London (1963).

According to the facts shown in Tnble 13, an cpproximate iden of
the labour requircmonts necessary for the expansion of the pharmaccutical
industry in Africe for 1980 may bo worked out. By taking approximatcly 50
por cent of the annu~l production v~olue obtained per Goerman worker in 1960
(Us$ 6,000 per workcr) it hes been possible to arrive ~t the number of workers
(sce Table 14). ‘

In the pharm.coutical induStry5Apréduc%iveAworkers comprise approximately
55 to 60 per cent of the gencral totnl. In the conditions obtaining in

Africa, for 100 woriwrs, 15 to 20 technical cmployccs, sad 10 administretive
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stoff members should be provided, Approximately 70 per cent of tho
productive labour would consist of skilled and unskilled workers.
In the pharmaceutical industry, women employccs comprise about

30 per cent of thé gencral tofal.

(6) From the data .given in Teble 14, an estimate cén also bo made
of the added value from annual productions It is understood that
in the proscnt conditions in Africa, the net value would be 40 por

oont of t}e annual gross production value (pee Table 15),
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11T 14

Labour Needs for the Sxpansion of the Pharmaceutical Industry in West

Africa 3n 1980

[

Annual produdtion valuse Number of

Countries
{in '000s USH workers

Wigeria 62,000 10,330
Niger 2,000 - 320
Dahomey s 2,000 ° , 330
Togo 2,000 330
Total First Region 68,000 11,320
Ghana 26,000 44330
Ivory Coast 10,000 1,670
Upper Volta 2,000 330
Total Sscond Region 38,000 6,330
Cuinea 7,000 1,170
Sierra Leone 5,000 830
Liberia 2,000 330
Total Third Region 14,000 2,330
Gambia - -
Senegal 9,000 1,500
Mauritania - -
Mali 5,000 830

Total Fourth Region

B ]

14,000 2,330

Grand Total

134,000 22,310
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Annual Gross Value and Added value of Pharmaceutical Production in West

Africa in 1980

(expressed in '000 Us.)

Countries Cross Annual Value Annual Added Value
Nigerig 62,000 24,800
Niger 2,000 800
Dahomey 2,007 80¢
Togo 2,000 800
Total Firat Hegion 68,000 27,4200
Ghana 26,000 10,420
Ivory Coast 10,000 4,000
Upper Volta 2,000 800
Total Second Region 38,000 15,200
Cuinea 7,000 2,800
Sierra Leone 5,000 2,000
Iiberia 2,000 800
Potal Third Region 14,000 5,600 -
Gambia - -
Senegal 9,000 3,600
Mauritania - '

Mali 5,000 2,000
Total Fourth Region 14,000 5,600
Grand Total 134,000 53,600
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(7} The distribution of the production cost of medicinal and pharmaceuti~

cal products may be illustrated by the following examples:

Cost of manufacture V Percentage of total
l. Raw materials 83,0
2. Inergy, fuel and water : 0.5
3. Btaff and labour costs 10.¢
4, Maintenance 2.0
5+ Eates, depreciation 2.0
6. Sundries 2¢5
Total o ‘ - - 100.0 .
Capacity, ton-day 1
- Selling price glb. 200
Production ¢dst ¢lb., - - e 120

Selling price, research and administration constitute 10 per cent

of the annual sale.

8) Steady evolution in the modern pharmaceutlcal 1ndustry depends

upon scientific research ond technical cadres.

During the first stage, provision must be made for the establishment
of a pharmaceutical institute (in Nigeria and Ghana) and technical

secondary schools which specialize in chemistry and pharmaceutics.

I1T1+.2. The Soap industry

A

III.2.1 The present market and prospects for its development

le " The consumption of soap in ¥West Africa has increased nctably during
the past ten years and, judging from local statistiosy interesting progress

has been made in practically every country examined.,
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It is estimated that the total consumption for the sub~region

in 1964 was of the order of 132,500 tons (approximately USH 46.9 million).

The market for soap in West Africa is fed particularly by

producte from local soap factories.
Local produotion is at the same time about 107,000 tons.

With the exception of Mauritania and Gambia, all the countries in

the sub-region at present manufacture soap on the spot,.

The day is not - far off when West Africa which haé“végétable
oils in sufficiently large quantities will no longer require to be
supplied with .soap from abroad. A reversal of the situation. which will
put West Africa in a position to export her surplus production may even

be envisaged.

-~

What results the increase in local production will have on the

evolution of imports can be seen from Table 16,
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TABLE 16
Imports of Soap in West Africa
(tons)
Countries 1950 1961 1962 1963 1964
Nigeria
Total quantity of soap 1,356 1,154 2,119 3,524 2,076
COommon SOap 461 267 1,090 1,614 585
toilet soap 895 887 1,029 1,910 1,491 -
Niger
total quantity of soap 640§/ 810 700 577 479
common soap 6003/ © 758 5417 486 390
toilet soap - 19 28 a8 46 60
Dahomey
total quantity ef soap 432 170 260 510 600
common soap 392 144 206 435 524
toilet soap 30 20 46 57 61
Togo
total quantity of soap 423 583 627 859 1,024
common $0ap 383 543 587 817 967
toilet soap 3n 28 28 26 43

Total First Herion

total quantity of soap 2,851 24717 3,706 54470 4,179

common soap 1,836 1,713 2,530 3,352 2,466
toilet soap 974 963 1,141 2,039 1,655
Ghana

total quantity of soap 23,862 28,092 31,459 12,412 8,245
common soap 21,994 25,653 28,514 10,562 6,695

toilet soap 1,868 2,439 2,945 1,850 1,550
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TTTABLE 16 {cont'd)
Countrics 2960 1961 1962 1963 1054

Ivory Coast
total quantity of soap 1,270 1,420 1,522 1,814 2,051

common soap 845 1,066 1,05 1,211 1,525
toilet soap 208 256 334 450 414
Upper Volta

total quantity of soap 29 950 1,600 1,240 1,2903/
common soap 6 904 1,412 1,158 1,200%
toilet soap 23 37 171 72 8o

Total Jecond Region

total quantity of soap 25,161 30,462 34,581 15,466 11,586

common soap 22,845 27,623 30,982 12,931 9,420
toilet soap 2,099 2,732 3,450 2,372 2,044
Guinea

total quantity of soap 2,134 403 2,826 2,000§/ 2,000é/
common sgap . : 2,_000E 3002 2,4002 1,63502 1,650§/
teilet soap 1307 1002/ 4002 3002 300%

Sierra Leone

total quantity of soap 3,182 3,831 3,125 3,287 3,718

common soap 3,035 3,648 2,85 3,046 3,450
toilet soap 147 183 269 241 268
Liberia . ; ‘ ‘ A
total quantity of socap 842 2,3002/ 3,021 2,720 2,80fa/
common soap’ - | 634 1,900 2,339 2,100§/ 2,2002
toilet soap 208 T 4002 682777 6202 600%

Total Third Region

total quantity of socap 6,158 5,534 8,972 8,007 8,518
common soap 5,669 5,848 7,595 6,796 7,300
toilet soap 485 683 1,351 1,161 1,168

.
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TAELe 16 (cont'd)

Countries 1950 - 1961 1962 1963 1964
Gambia

total quantity of seap 719 - 611 560 606 504
common soap ‘ 707 597 550 588 486
toilet soap 12 14 10 18 18
Senegal ,
total quanti;y of soap 1’3793D/ 321 408 317 423
common sozp . 1,09%/ 103 112 89 100
toilet soap 200% 203 275 212 232
Mauritania

total quantity of soap - 18 16 16 11
common soap Lo 3 7 9 5
toilet soap E - - -3 6 5 1
Mali

total quantity of soap ~ 860 2,850 670 BOOQ/
common soap - 4T 2,748 528 642/
toilet soap ) , - 98 79 126 1409/

Total Foufth Region

total cuantity of soap 2,098 1,810 3,834 1,509 1,738
common soap - : 1,796 1,460 3,417 1,214 1,236
toilet soap - - 302 318 370 361 391

Grand Total
total quantity of soap 36,268 41,523 51,093 30,552 26,021

common soap - o 32,146 36,044 44,524 24,293 20,422
toilet soap 3,860 4,696 6,312 5,933 5,258

a/ Tstimates

b/ Senegal - lMali — Mauritania
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The foregoing table also shows the ratis tolvween common seoaps and toilet
soaps. Other soaps like medical and spedial soaps do not figure largely
in the over—all consumption. The total consumption of these soaps may
be estimated cs being the difference between total imports and the import
of common and toilet soaps (approximately 341 tons in 1964 for the whole

of the sub=-region).

It should also be noted that the market Jor toilet soaps is still
very much open to imported products. It is probable, perhaps even certain
that the sra of local toilet soaps will retumrn, but this will hapren
slowly.

ﬁ;very typical example is furnished by the Ivory Coast where there
is aAvéry modern soap works at Abidjan. The soap is manufactured in
growing quantities, and its quality is universally accepted;‘ Nevertheless
the Ivory Coast imports each year from abroad more common and toilet soap
that the year before. The country exports a part of its soap to the
neighbouring countries such as the Upper Volta and the Niger, and covers

a part of its own needs with imported soap;

e For some years now a steady increase in local production has been

observable.

Most of the local soap works have no difficulty in manufacturing
household soap, whichk is as good as imported soap, but they find it more
difficult to manufacture fine-scented toilet soaps. It is worth noting
that already there exist in Nigeria, Ghana and the Ivory Coast good quality
toilet soaps. Other countries are preparing to embark upon this particular
type of manufacture, which until 1960 was practically unknown in West
Africa.

For the time being, many of the local soap works operate on out~moded
standards end very few enterprises have modern equipment (of the Mazzoni

type)s



BE/CN.14/I0R/109
Page &

The limiting factor in the production of socap in a number of countries,
ﬁ is the fact_thatvtheir soap is considered second=rate. The soap works
aré‘bound up with the oil factory, whose waste products they use when
the ¢onditions for exploitation and marketing make it an advantage to

do so,

It is necessary to modernize existing plant, and a&opt modern
equipment capable of producing products of a quality comparable with those
in Burope, as well as meeting an increasingly greater share of the needs

of the local markets.

3« Taking into consideration the fact that the demand for soap is
constantly on the increase and depends on a rapidly evolving pattern,
an estimate has been given in the annex of future consumption of soaps
in the West 4frican countries, and the results of these investigations

are shown in TableslT, 18 and 19.
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Soap Consumption in 1964 and estimates for 1965, 1970, 1975 and 1980

(tons)
Countries 19647 1965 1970 1975 1980
Nigeria 51,320 55,900 86,000 132,000 204,000
Niger 650 800 1,600 3,300 7,02
Dahomey 2,500 2,700 4,000 5,800 8,500
Togo 1,800 2,000 2,900 44200 6,002
Total First Region 56,270 . 61,400 94,500 145,300 225,500
Ghana 31,210 32,400 39,500 48,000 58,000
Ivory Coast 14,000 14,600 17,700 21,500 26,000
Upper Volta 2,700 3,000 4,800 7,800 12,400
Total Second Region 47,910 50,000 62,000 77,300 96,400
Guinea 3,300 3,600 5,200 7,700 11,300
Sierra Leone 3,720 4,000 54 300 7,100 9,400
Liberia 3,300 3,400 , 3,800 4,300 4,900
Total Third Region 10,320 11,000 14,300 19,100 25,600
Gambia 500 540 750 1,100 1,500
Senegal - 11,000 11,450 13,900 16,900  20,60C
Mauritania 11 20 100 400 900
Nali 3,480 3,800 5,800 9,000 13,800
Total Fourth Region 14,991  15,81u 20,550 27,400 36,800
General Total 129,491 138,210 191,350 269,100 384,300

The‘pofal consumption of soap will probably havetreblede in 1964

it was 129,491 and in 1980 will be 384,300 tons.

The average rate of

increase for the whole of the sub-region will be the same for the three

periods 1965-1970, 1970-1975, and 1975-1980 (7 per cent per annum).
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TABLE 18

Soap Cohsumptionngggwgggg of Populationgestimates for 1965,

1970, 1975 and 1980 (in kilogrammes)

‘  Countries” 1965 1970 1975 1980
Nigeria 0,96 1,27 1,68 2,24
‘Niger . 0,23 0,44 0,81 1,50
* Dahoney . 1,14 1,54 1,98 2,53
Togo f  1,22 1,59 2,04 2,53
Total First Region 0,94 1,25 1,66 2,22
Ghana : 4,19 44U 4,62 4,78
Ivory Coast - : 3,81 4418 4454 . 4,83
Upper Volta 0,63 0,92 1,36 1,93
- Total Secoﬁ&"Region ' 3,06 3,37 3,70 4,03
Guinea | 1,05 1,34 1,78 2,25
Sierra Leone 1,48 1,77 2415 2,57
Liberia - . 3,24 3,42 3,68 3,95
" Total Third Region 1,52 1,79 2,17 - 2,58
Gambia ' . 1,67 2,03 2,58 3,06
Senegal ' 3,29 3569 4,08 4945
. ¥auritania - 0,08 0,20 0,49 1,10
Mali - - 0,83 1,15 1,58 2,13
Total Fourth Region : 1,73 2,06 2,48 2,95

Table 18 gives a very clear victure of the different levels of soap
consumption in the West ..frican countries, and indicates ithe consumption
targets to be achieved in the fiture. ‘

Table 19 (page 67) ghows the value of future soap consumption.
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TABLE 19

Soap Consumption in 1964 and estimates for 1965,

1970, 1975 and 1980

(In '000 USH)

Countries : 1964 1965 1970 1975 1980
Nigeria 20,933  22,36¢ 31,400 44,000 61,700
Niger ' ‘ 200 230 490 1,020 2,150
Dahomey ' 750 810 1,190 1,750 2,600
Togo ' 500 540 800 1,150 1,650
Total First Region 22,383 23,940 33,880 47,92C 68,10C
Chana 12,602 13,000 15,000 17,400 20,200
Ivory Coast 4,200 4,380 5,310 6,450 7,800
Upper Volta 1,000 1,100 1,800 2,850 4,600
Total Second Region 17,802 18,480 22,110 26,700 32,600
Guinea : 694 750 1,100 1,600 2,400
5ierra Leone 816 870 1,200 1,600 2,100
Liberia 860 880 1,000 1,100 1,300
Total Third Region 2,370 2,500 3,300 4,300 5,800
Gambia 100 11C 150 200 300
Senegal 3,300 3,435 4,170 5,070 6,180
Mauritania 4 7 36 144 324
Mali 900 980 1,500 2,300 3,570
Total Fourth Region 4,304 4,532 5,856 7,714 10,374

General Total 46,859 49,452 65,146 86,634 116,874
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IIT,2s% Prospects for the Development of the Local Industry

From the standpoint of raw materials West ifrica is in a very good
vosition to produce soap, and development in this respect does in fact

provide an ideal market for local vegetable oils.

Actually about 700 grammes of fatty subztances are required to
produce a kilo of soap, and the najor portion of this can be supplied by

locéi pléntations.

‘FattyAsubstances for the manufaéfufé‘df”soapvére derived from ground~
nut paste which comes irom the refinihg of local oils, oils from palm
0il products, palm oil, copra oil, by-products from the refining of shea
butter ahd the imports from foreign countries of the necessary additional

.. Tatty substances (suet acids).

Bearing in mind the present trends of the market and the e-timated
Gemand -for soap in 1980, as well as the position re arding the supply of
raw material and the rapid increase in local production which is going forward
by leaps and bounds to satisfy local needs fully, a programme for the

development of the local industry has been drawn up below,

Table 20 shows the existing capacities and estimates for the future,.
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Existing tapacities for Soap Froduction in West Africa and bgtimates Tor

1970, 1975 and 1980

(tons)
Existing capacity

Countries 1964~1965 1970 1975 1980

Nigeria 55,000 86,000 132,000 204,000
Niger 1,200 1,600 3,000 7,000
Dahomey 2,000 4,000 6,000 7,000
Togo 1,000 3,000 4,0N0 6,000
Total First Region 59,200 94,600 145,000 225,000
Ghana 25,000 32,000 44,000 60,000
Ivory Coast 25,000 5,000 25,000 25,000
Upper Volta 1,300 5,000 8,000 12,000
Total Second Region 51,300 62,000 17,000 97,000
Guinea 2,000 5,000 8,000 11,000
Sierra Leone 1,000 5,000 7,000 9,000
Liberia 1,000 4,000 4,000 54000
Total Third Region 4,000 14,000 19,000 25,000
Gambia - - 1,000 1,000
senegal 18,000 18,000 18,000 21,000
Mauritania - - - 1,000
Mali 3,000 3,000 9,000 14,000
Total Fourth Region 2h,000 21,000 28,000 37,000
General [otal 135,500 191,600 269,000 384,000
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The very thorough investigations made would su;gest that a statement
should be drawn up of the quantity, size, production projramme, degree of
specializgation, co-operation and siting of soap factories in each
countiry.

Table 21 shows the approximate evaluation of fixed investment and
working capital necessary for the expansion of the soap industiry in
the near future.

This estimate is based on the cost of fixed equal investment, -

approximately USH 200 per ton of the annual capacity and the annual

amount of working capital, 25 per cent of the anmual production value.
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TABLE 21

Zstimates of Fixed Investment and Yorking Capitg}’Necéssary

for Additional Pz?dﬁé%iﬁn According to Projections for 1980

(value in '000 USS)

Annual production Fixed Working
Countries capacity to be investment Capital
_ provided
(in tons)

Kigeria 149,000 29,800 11,200
Wiger 5,800 1,160 440
Dahomey 6,000 1,200 450
Togo ) ’ 5,000 1,000 350
Total First Region 165,800  33,16C 12,440
Ghana 35,000 7,000 3,050
Ivory Coast o ‘ - - -
Upper Volta 10,700 2,140 ' 990
Total Second Region 45,700 9,140 4,040
Guinea 9,000 1,800 480
Sierra Leone 8,000 1,600 450
Liberia N 4,000 800 280
Total Third Region h 21,000 44200 1,210
Gambia 1,000 200 80
Senegal 3,000 600 220
Mauritania 1,000 . 200 80
Mali 11,000 2,200 710
Total Fourth Region 16,000 3,200 1,090
@oneral Total - 248,500 49,700 18,780

Assuming that annual productivity is 30 tons per worker a yéar, the

following labour figures have been arrived at (see Table 22).
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TABLE 22

Labour Needs for the Soap Industry in West Africa for 1980

Countries Annual‘productionJ Number of workers
(1n tons)

Nigeria 204,000 6,800
Higer o . T,000 . .233
Dahomey 8,000 266
Togo 6,000 200
Total First Region o ‘ 225,000 . 1,499
Ghana : - 60,000 2,000
Ivory Coast 25,000 833
Upper Volta - 12,000 400
Total Second Region 97,000 3,233
Guinea : ' 11,000 ' 366
Sierra Leone. 9,000 300
Libveria 5,000 166
Total Third Region 25,000 832
Gambia - 1,000 35
Mauritania 1,000 35
Mali , 14,000 466
Total Fourth Region ; .. 37,000 . . 1,236
General Total - - - 384,000 - 12,800

In the soap industry productive workers are approximately 60 per cent
of the total staff. About 70 per cent of the ?roductive labour force is
made up of skilled and semi-skilled workers. For 100 workers 15 technicians
and 10 administrative officers should bte employed.

Table 23 shows the (ross value as well as the added value of annual
production in 1980. It is estimated that the added value would be 40 per *

cent of the annual gross value.
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T .BLE 23

CGross Annual Value and Added Value of Soap Production
dp Hest Africa in 1980

(in '000 US%)

Couﬁtries Gross Annual Value Added annual value
Nigeria 61,700 24,680
Niger 24150 860
Dahomey 2,420 970
Togo 1,650 660
Total First Region 67,920 27,170
Ghana 20,880 8,350
Ivory Coast 74480 24990
Upper Volta 44440 1,780
Total Second Region 32,800 13,120
Guinea 24330 930
Sierra Leone 2,000 800
Liveria 1,330 530
Total Third Region 5,660 2,260 -
Gambia 200 80
Senegal 6,300 24520
Mauritania 350 140
Mali 3,600 1,440
Total Fourth Region 10,450 4,180
Genersl Total 116,830 46,730
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I1T.3. surface—active agents and washing preparations

III.3%1l. The present market and its prospects of expansion

"
1, In the statistical sumnaries, the sector of surface—-active agents
and washing preparatidns comes under several headings. The five main

headings are "surface~active agents'", "non-packed washing preparations
containing soap", "non-packed washing materials not containing soap",

"packed washing preparations containing soap" and "packed washing

materials not containing soap".

It is very difficult to consider the ratio of these groups by
country and sub—-region, because in English-speaking countries the
statistiecs of surface—active agents and washing materials are given
togethér under oné”héading. The trend, however, seems to be the same as

in French-speaking countries.’

The consumption of surfacé—active azents =~ producis whose cleansing
properties act, not through the chemical transformation of impurities, but
-physical elimination (lather, bubbles etc.) -~ is steadily increasing even
though it has not yet reached a volume that can be re arded as worth—while

from the standpoint of local production.

On the other hand, as in more developed countries throughout the
world, from yesr to year washing preparations are vigorously asserting
;

themselves in all West African countries. Theso products or preparations

often replace socap for clothes—washing and domestic cleaning purposes.

In the sector of washing materials, the first thing that can be
observed is that those containing soap are generally in less demand than

others; secondly, the largest imports are those relating to packed articles.
The market for wsshing preparations dep-ndi entirely on imports.

The trend of the market can be siudied from table 24, which shows

imports of surface—active agents and washing materials from-1960.to 1964,
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‘West African imports of Surface-active agents

and washing preparations

(in tons)
Countries 1960 1961 1962 1963 1964
Nigeria 1,321 1,408 2,627 3,715 1,599
Niger 32 37 41 38 200
Dahomey 66 59 114 110 140
Togo 20% 28 62 83 91
Total First Region 1,439 1,532 2,844 3,946 2,030
Ghana 1,160 1,747 2,162 2,072 2,548
Ivory Coast 364 446 706 880 1,300%
Upper Volta 21 48 61 23 200™
Total Second Region 1,545 2,211 2,929 3,045 4,048
Guinea 60F 100% 120% 150% 174*
Sierra Leone 112 172 212 250 467
Liberia 100% 150% 200%* 300% £00%
Total Third Region 272 422 532 700 1,041
Gambia 6 8 33 54 46
Senegal 6158/ 159 910 1,083 1,229
Mauritania -~ 28 72 19 35
Mali - 61 25 78 100
Total Fourth Region 681 855 1,040 1,234 1,410
General Total 3,937 5,051 75345 8,925 +8,5%9

1/ Senegal, Mali and Mauritania

* Estimates
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Consumption r-re than doubled between 1760 and 1964. The drop in
imports in Nigeria in 1964 vaich may be reqaric. &5 o tciyerary levelling-off
rather than a dec!’:c interfered somovhat with .o vio- definite increase in

demand .

In five countries - Senegal, Mauritania, the Ivory Coast, the Niger
and Dahomey — total imports of washing materials amounted to 2,380 tons
in 1964, 1,445 tons of which represented washing materials not containing
soap, and 935 tons, washing materials containing soap. Whereas in the
Ivory Coast and Mauritania washing materials not containing soap are
distinctly ahead of other products (861 tons as against 111 tons in the
Ivory Coast, 19 tons as against 14 tons in Mauritania), washing materials
without soap are the rule in Senegal (545 tons as against 505 tons), and
especially in the Wiger (157 tons as against 35 tons) and in Dahomey

(108 tons as against 25 tons).

The dif{ference between detergent and non—-detergsnt washing materials
in the five countries already mentioned which imported a total of 2,380 tons
of washing materials in 1964, is as follows: detergent, 2,254 tons;

non-detergent, 126 tons.

The enormous disparity noted between the two types of washing
materials in the over—all impcrts of the five countries considered, is
reflected in each single country: Senegal,k979/7l tons; Mauritania, 29/4

tons; Ivory Coast, 932/40 tons; Niger, 183/9 tons, and Dahomey, 131/2 tons.

2, A%t present, not one of the countries considered l:as facilities for
the local manufacture of washing materials. Detergent production calls for
consid=rable investment, and the point at which it begins to yield economic
returns is so high, as to make it unwise to mount a plant to cover the

needs of only one country.

Nevertheless, there are possibilities for the local production and
packing of articles the constituents of which are received in bulk. Work
may befocussed both on the mixtures to te nade, and the packing of washing

materials to suit demand.

-
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As stated in the annex to this document, Blohorn's at Abidjan pack
Helies washing materials bhased on products imported from France. The
annual capacity is 6,000 tons. A ' -

An installation comprising an atomizing tower has been set up,'and
this ensures the local production of washing materials at the rate of

1,000kg an hour, Manufacture covers articles containing soap, emd other

types of washing materials in local demand,

3, Teking into account the marked rise in demand, the annex gives an
estimate of the future West african demand for surface-active agents
and washing compounds and the result of the survey is shown in Tables
25 and 26,

TaBLE 25

Consumption of surfaceeactive agents and washing compounds

in 1964 and estimated consumption in 196%, 1970, 1975 and 1980

(in tons)
Countries 1964 1965 1970 1975 1980
Nigeria - 1,600 5,090 . 11,170 24,490 53,700
Niger 200 230 490 1,020 2,200
Dahoney 140 16m - 366 790 1,700
Toge ‘ 91 107 240 540 1,200
Total First Regien 2,031 54587 12,260 26,849 58,800
Ghana 2,558 2,880 5,300 9,800 18,000
Ivory Coast 1,300 1,450 2,560 4,500 8,000
Upper Volta 200 235 530 1,200 2,600
Total Second Region 4,050 4,565 8,390 15,500 28,600
Guinea 174 205 480 1,100 2,500
Sierra Leone 470 .. 524 900 1,560 2,700
Liveria 400 . 436 670 1,030 1,600

Total Third Region 1,044 1,165 2,050 3,690 6,800
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TLBLT 25 (continued)

Countries 1964 1965 1970 1975 1980
Gambia 46 52 100 200 370
Senegal =~ ' 1,229 1,360 2,300 3,900 6,500
Mauritania ° o 35 41 85 ' 180 370
Mali " 100 120~ 300 740 1,850
Total Fourth Region ' 1,410 1,573 2,785 5,020 9,090
General Total ' 8,535 12,8390 25,485 - 51,050 103,290

The everage rate of increase throughout the sub-region is the same

for the three perzods, 1965~19TU“ 1970~1975, 1975—1980 (15 per cent per

e m T e .,..~.,~ e i A R TR L AT

annum) «

TABLE 26

gy e e pap—

Estimated consumption of surface—active apgents and washing

" gonpourds in per Liad of populati®h in 1965, 1970, 1975 and 1930
> . 7 [

(in Kilogrammes)

~ Countries o © 1965 1970 1975 1980
amern Nl{jerra. ey . e eas e e e f‘w. 0’09 [P O_.‘.ir{ Oa 31 O. 59
Niger " 0,07 0.4 0.25  0.47
Dahomey o n, 0.07 . ‘0“14 0.27 0,51
Togo A , 0.07 0.13 0.26 0.52
Total First Region 0.08 0,16 0.30 0.58
Ghana I . 0a 37 r 0s 59 0.94 1.48
Ivory Cosst  0.38  0.60 0.95 1.49
Upper Volta ~ 0,05 0.10 0.21 0.41

Total Second Region . 0,28 0.46 0.74 1,20
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14BLE 26 (continued)
Countries 1965 1970 1975 1980
- Guinea : 0.06 0.12 0,25 0.50
Sierra Leone 0,19 0,30 _ 0,47 0.74
Liberia 0,42 0.60 0,88 1.29
Total Third Region 0.16 0.26 0.42 0.68
Gambia - 0.18 0.27 0,47 - 0.76
Sgnegal 0,39 0,61 0,94 1.40
Mauritania 0.06 0,11 0,22 0,42
Mali 0.03 0.06 0.13 0,29
Total Fourth Region 0.17 0.28 0,45 L 0.73
General Total 0.13 0.23 0.40 0.70

This table shows that, ‘espite « fairly high rote, the estimated

per capita consumption in 1680 is still very low.

CIIT.3.2, Progvects of local indusirial srowth

Detersents, the physical and chemical action éf‘?ﬁich:have helped
to solve many problems connected with washing, and which have lsrgely
taken the place once held by household s.ap, are inecreasiangly popular
in the world markets. Novreovery; the fact that they are easy to use
have led to théir ﬁidesprééd accepiénce by consﬁmers; and, because of
their reasciable ﬁfice!bfhe§ncbépété sith conbentional household soaps even
in countries whose famil, wurchasisg power is low,

~The present tendency in the market is to encourage the use of
synthetic products for industrial and rough housecheld purpbses, and sconv

for personal hygiene and the washing of delicate materials., Consequently,

the consumption of synthetice is advancing rapidly, while the consumption
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of socap is somewhat stagnant. Put the drop in the consumption of household
soap is quantitatively offset, particularly in velue, by the increased

ze of toilet an high quality soaps.

The two detergents in widest use are lauryl sulphate or sulphonate,
based on lauric alcokol, large ~uantities of which are found in palm—
kernel oil and copra oil (a valuable potential market for local production),

and dlkylsulphonates beaed esventially on dodecylbenzene.

Despite their great efficacy, howevar, synthetic detcrzents heve
failed to solve all washing problems. To make them more effective and
convenient for household purposes, it has proved necessary to produce

washing powders composed of two essential constituents:

(a) the active acent, which is either a sulphonation agent or

a soap, or a mixture of the twvoj

(v) builders, which =are alkali salts in the Torm of a carbonate,

phosphate, silicate, perborate or sulphate.

Small quantities of wvarious adjuvants such as carboxymethylcellulose
(for lather persistence), washing blue (fnr waitening) and‘scent; are

added.

The manufacture of washing powder consists of the folloving operations:

(1) Manufacture of active ajents: manulacture of sulphuric
acid based on sulphur; sulphonation and lastly neutralization
of the product. Thiz phase of production can he envisaged in the
initial stage only when usable by—products can be sup:lied locally

by'the chemical and petrochemical industry.

(2) Mixture: slurry is prepared in =a series of mizers, The slurry
obtained, mixed with 50 per cent water, is placed in hoinogenelzing
mill, then vacuum air removed, and pumped into the atomizing

tover,
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(3) Atomizing: +this consists in pulverizing the slurry, in the
form of hollow pellets, in a hot air stream, and drying it until
the residuzl water consistency is 10 per cent. The powder thus
obtained is deposited at the bottom of the tower and conveyed

to the packing installations by air pump.
(4) Packing by automatic packing machines.,

The smallest installation that can be regarded as remunerative is

one with a production capacity ofl,000 kg per hour (about £,000 tons

per annum). It can operazte-continuously.

The achievement of such a project calls for the investment of about

260,000 dollars.

(1)

(3)
(4)

The breakdown of the investment would be as follows:

Premises: 28,000
Industrial (atomizing, packing and storing) 20,800 _“
Uocial {showers, changing rooms, WC) 7,200 4

Materialss : 168,000
(a) for production

production unit 88,000
a sembly and installation 20,000
stock checking and replenishing 8,000
contingencies - 12,000
structures and masonry ‘40,000§
(b) for packing ' 12,4 50C
Car fleet 211.,50()%K
Staff quarters ‘ 30,000
Total 260,000

The 40,000 dollars shown against "structured and masonry" come under

the heading "materials" rather than "industrial premises", because they
do not in fact relate to premises, but represent iron and masonry
structures to equip and support the 30 m high atomizing tower, which
requires a s ecially adapted infrastructure.

The rurchase of a vehicle, particularly of an advertising van, is
warranted by the fact that the sale of detergents can be promoted only
through an intensive adve-tising campaign. Further, systematic market
research in the outlying zreas and continuous direct contact with
cu=tomers srould *e enviaa~ed; <o "= %o on~ure Trotuction with the
maximum use of soap.
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The average cost price of a tor- of ..packed powder can be broken

_down as follows:

Slurry 298.48
Steam and fuel 0.64
Electricity 2436
Labour 14.52
Maintenance 7.28
Cardboard packets - ° - 126,00
Cardboard boxes - 39.72

Total ) 489 .00

It will be noted that packing alone represents 36,05 per cent of
the cost price of powder. To this should be added the ratio of the
foiibwing expenditure: indirect labour, factory over—heads financial
costay commercial costs, depreciation, and taxes and charges. J3ince the
latter are not'all proportionate to:production, the cost of powder will

tend to decrease as production expands.

The estimate is that an annual production of 6,000 tons would
entail production costs of around 644 dollars per ton, the breakdown

being as follows:
Cost price 489.00

Over~head expenses,

financial and commercisl

costs 60,00
Depreciation 7,00
Taxes and charges 88.0U

Cost of powder 644.00

At the second stage, once active—surface agents and packing méterial

are produced 1oca11y, production costs can be appreciably'lowered.
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4t the first stage of production development, the following raw

materials will have be imported (excluding packing'material)=

“uantity Price per kege Cost ceiefs

Abidjan
(in tons) (in $) (in $1000)

ilkylaryl sulphate 64700 x 0,23 = 1,380 0.52 71746
Fatty alcohol 6,000 x 0.025= 150 0.70 105,0
Carboxymethylcellulose 6,000 x 0.01 = 60 0.36 21.6
Tripolyphosphate 6,000 x 0.33 = 1,980 0.30 594,0
Sodium su.phate 6,000 x 0,26 = 1,560 0.06 93,6
Washing blue 6,000 x 0.001= 6 9.20 55.2
Perfume 6,000 x 0,003= 18 4,20 75.6
Total for annual production 1,642,6

The labour force required for this undertaking may be estimated as

follows:
Manufacture, packingfand maintenance 120 persons
General services 60 persons

Total 180 persons

To tris figure should be added some twenty new posts in the marketing
field: representatives, sales promoters, demonstrators and sales

inspectors,

With the above information it is possible to evaluate the prospects

for the development of local industry.

As already pointed out, the installation necessary for the manufacture
of detergents is costly and the point at which it begins to yield economic
returns too high to warrant the operation of a whole plant for the needs
of a single country, except in the éase of Nigeria and Ghana, and by 1980 the

Ivory Coast and Senegal.,

Table 27 indicates present and future capacity.
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T.BLE 27

Present capacity of West Affican detergent production

and estimated capacity in 1970, 1975 and 1980

(tons)

Countries Present 1970 1975 1980
Capacity

Nigeria - 12,000 24,000 54,000
Niger - - . -
Dahomey - - - -
Togo - - - -
Total First Region - - 12,000 24,000 54,000
Ghana - 6,000 12,000 18,000
Ivory Coast 6,000 6,000 6,000 12,000
Upper Volta - - - -
Total Second Region 6,000 12,000 18,000 30,000
Guinea - - -
Siérra Leone - - -
Liberia - - -
Total ThirdyRegi@nr‘ - - -
Gambia - - - -
Senegal - - © 6,000 12,000
Mauritania - - - -
I*:Ialj. - - - -
Totsl Fourth Region - - 6,000 - 12,000
General Total 6,000 24,000 48,000 96,000
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Obviously, here there is room for discussion as re ards the number
of units, the production programme, the degree of specialization and

co-operation,..and the siting.of plants in each country.-

Table 28 gives an approximate estimate of the fixed capital
investment and working capital needed for an ecarly expansion of the
detergent industry. \

T-BLE 28

Egtimated -fixed capital investment and working capital

needed for further production, based on projections for 1980

(value.in trousands of dollars)

‘Annual production

Countries - capacity Fixed capital “orking

to be set up investment capital
(in tons)

Nigeria 54,000 2,340 1,350

Ghana - - 18,000 T80 450

Ivory Coast €,000 260 150

Senegal 12,000 520 300

Total 390,000 3,900 2,250

In estimating the fixed capital investment and working capital,

the basis of calculation adopted was a unit of 6,000 tons per annum.

It is easy to realize that the value of fixed capital investment,
in particular, might be apprrciably reduced by the installation of
largzer units. The working capital can be reduced at the second stage,

when active—surface agents are manufactured locally.

Labour requirements, production costs and the value added can
also be estimated on the .basis of data previously submitted (See

table 29),
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TABIE 29

Lebour requirements, production costs‘and value added

of the West African detergent industry, in 1980

Annual cost

Annual

Count Production HNumber of of production value added
¥y . X .
(in tons)  workers (in thousands {in thousands
of dollars) of dollars)
Nigeria © 54,000 1,800 34,776 13,900
Ghana C 18,000 600 11,592 4,600
Ivory Coast 12,000 400 7,728 3,740
Senegal 12,000 400 1,728 3,000
Total 96,000 3,200 24,500

The above data relate only to the first
production of surface-active zgents, and the

than 6,000 tons per annum, might appreciably

stuige of manufacture. Local
installation of units larger

reduce production costs.
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II1.4 Perfumes and cosmetics

ITI.4.1 The present market and prospects for development

Perfume products and cosnetics are esgsentially concrete perfumes,
prepared perfumes whether alcoholic or not, hygiene or beauty produois,

toothpaste and shaving cream,

If we were to study the market for perfume products and cosmetics,
we should find that the imports of these products are shown statistically

under the names of the various groups.

'in English~speaking countries, perfumes, cosmetics and beauty pro—
ducts are all Ilumped togethei under the same heading (Ghana, Liberia)
or are divided up as follows: Yperfumery", "dentifrice", "talcum and
powdérsﬂ,_”pommades”, and "other perfumes, cosmetics and toilet prepara-
‘tions",

In the statistics for the majority of French-spsaking countries,
the following headings are common: "indeterminate essences or oils",
"oombinations of various odoriferous substances', "distilled aromatic
watérs", "non-alcoholic liquid perfumes", "concrete perfumes", "alcoholic
liquid pérfumes, other non-alcoholic perfumed products'", "other alcoholic

perfume producta, "shaving‘cream" and "other perfume products".

In these c¢ircumstances, it is impossible to make any comparisons
between the consumption of each of the countries with which we are ';
concerned or for the whole of thévsub—region, asregardseach partngt
cular article or product. HNevertheless, the partial analysis made below
in regard to certain French-speaking and English-speaking States, may
be assumed to be of interest also from the standpoint of the develop—

ment of the local production.
Generally speaking, the greater pertion. of-the wvarious perfume
products is still covered by imports, but the influence of the local

prodﬁction is now very clearly felt..

The countries where there ig not even a small perfume manuféotﬁry

or beauty products enterprise are few and far betwesn, In some countries,
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perfumes or cosmetic products are manufactured cheaply and are serious

competitors with the 1mported products.

Before maklng a more detalled examlnatlon of the ex1st1ng 1ndustry
we should llke, as it were, to characterlze the 1mportatlon of these
products. (See Table 30)

; A TABLE 30
Imports of perfume and toilet products in West Africa
(thousands of dollars)

- Country 1960 1961 1962 1963 1964
Nigeria . 1,520 1,426 1,043 884 964
Niger L 120/ 124 152 108 120 |

- Dahomey . awﬁ‘ 2mﬁ) 178 . m9' 242
Togo 338 356 215 210 261
Total first region 2,218 2,154 1,588 1,411 1,587
Ghéna : 1,546 1,326 ¢ 673 631 .290

_ Ivory Coast 1,005 1,218 880 1,079 1,230
Upper Volta 31 183 154 135 160%)
Total second”reglon 2,582 2,727 1,707 1,845 © 1,680
Guinea 120%) | m14ox) 160%) '180x) 200%)
Sierra Leone 349 490 421 329 436
Liberia o a2 30%) 354 382 394"
Total third reglon 811 980 935 891 1,030
Gambia T s 19 99 .76 - 89
Senegal | 1,005 1,004 903 908 865
Mauritania - 7 R i 14 ' T
Mali - 198 117 . 78 57T
‘Total fourth region. 1,070 1,298 - 1,136 . 1,076 - 1,018

6,681 7,159 5,366 15,223 5,315

1/ Senegal -~ Mauritania ~ Mali.

x) Estimations.
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The first point to note is that the market for perfuﬁe and toilet
products, after showing a recession in 1962 (particularly in Nigeria
and Ghana), hag been very stable during the last three years. 4 similar
situation is observable throughout the whole of the West African sub-
.region, as in the four regions shown in Table 30, Since 1962 (for this
particular import) the figure for the whole of the sub-region is in
the neighbourhood of US$5.3 million.

Three English-speaking States (WNigeria, Sierra leone, Gambia)
imported perfume and cosmetic products in 1964 to the tune of US$
1,489 thousand, Of this amount, 46 per cent was accounted for by
"other perfumes, cosmetics and toilet preparations", 20 per cent by
"dentifrices", 18 per cent by "talcums and powders", 12 per'cent by

"perfumes", and 4 per cent by Ypommades".

The distribution as between the various categories of impoerted
products in 1964 for an over—all sum of US§ 2,942,000 involving 8
Frenoh~speaking States (the Niger, Dahomey, Togo, the Ivory Coast, and
the Upper Volta, Senegal, Mauritania, Mali) was as follows in descend-

ing order of value:

alooholic 1iquid PerfuUMES +eeesreascssesssersssssscses 28:.9 per cent
other nom-alcoholic perfume products sesssssccsesvecee 2747 per cent
combinations of odoriferous subsStances esescecsssesess 247 per cent
non—-alcoholic liquid perfumes seeevecessssrsvesssssesrs 10.1 per cent
other alccholic perfumed products sseesssevesssessscse [+l per cent
Shaving CreamB ssessesessssasvressasenossssasnssnsenes ls2 per cent

concrete perfumes seseuvseteversrearsrrrsrsvraveressssse g3 per cent

In spite of the fact that the local manufacture is a great competi-
tor, and, in countries where there are perfume manufacturers, has led
to a very substantial reduction in imports, "alcoholic liguid perfumes"
hold first place so far as imports are concerned., The most popular

are perfumes with an alcoholic content, including eau de cologne,

It is also surprising that the second place should be held by

"other non-alcoholic perfume products", because these products are
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also manufactured in large quantities in the African Stateé, where there
éfevperfume factories. In this class should be included products for
make—up, mouth hygieus, hair producis as well as, among others, pommades,
ointments, beauty creans with a vascline base, creams to preveht the

‘skin from drying and the lips from cracking, brilliantines, and dentrifrices
etce At the same time it sghould be noted that the position heldjby“
non-liquid perfume products with an alcoholic base (othep alcoholic

Al
b

perfume products)} is relatively unimportant.

There is every justification for a fairly good stock of "combihé—
tions of odoriferous substances",; judging from the development of the
local‘production. .The egsential oils and odoriferous comblnatlons are
of course imporzte d by ihe countries where there is an 1ndustry (or a
handlcraft enterprise) cf perfumng products. They may be regarded as
the raw material fO“ this irduq’rryw Non—-alcoholic liquid perfumes are
partlcularly appreziated by the Moslem population.  The least favoured
sector is the secJor'of concrete Derfumes. The market reveals a
relatively stable levéi andg only a_méderate demand for these products.

Fo substantial devnlchénf can be foreseen in this sector,

When we look at the imports of perfuvme and toilet products, we
see that’generally‘epeakiﬁgﬁtﬁe prcducts imported are high quality
products, and certain creams or gpecial beauty products whose manufac-—

ture is not and cainnot be v1sa11ized locally.

To obtain sowr= idowz of the consumption of the products concerned,
it would be neccssary to add to the import figures, figures for local
production which have developed greatly .in.this sector within recent
times.

We have no details for the size of the local production, but it

may by a process of daductiion be put. around US$ 7,400,000,

It should be empkagized that the Ivory Coast, Senegal, Nigeria
and, above all, Thana sxported osver US$ 30,000 worth of perfume, toilet

waters or various cosuelics in 1964
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Bearing in mind imports, local production and exports, the approxi-
mate consumption in 1964 for the whole of the sub-region may be evaluated
at US$ 12,685,000,

As regards the future, without laying any claim to propheey, it
may be eéfiﬁated that since the population is likely to grow very rapidly,
the oonsumption of all the products we have just examined will increase
considserably.

Ag is well known, the evaiuationary trend in hygiene and beauty
products, always follows similar trends in habits and modes of life,
Surely, this last-named type of development is taking place much more
rapidly than the boldest specialist in these matters had imagined. The
stringency suffered in certain sectors of the economy as a result of
the low purchasing power of the local population, is felt much less
in this field, where the products are sold in packing of a kind that
puts their unitary price within reach of the purchasing power, either
of the middle class where semi-luxury products are concerned, or of

the large mass of the people, where ordinary products are concerned.

Bearing in mind these evolutionary tendencies, the future consump-
tion of the products concerned has been noted in the annex, and the

results of these studies are shown in Tables 31 and 32.
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TALF & 32

Consumption of perfumed products and cosmetics in 1964, and
estimates for 1965, 1970, 1975 and 1980
(thougands of dollars)

Countries 1964 1965 1970 1975 1980
Nigeria 6,460 6,780 8,660 11,000 14,100
Niger 200 215 300 420 600
Dahomey ' 300 315 400 500 650
Togo 260 270 350 450 600
Total first region 7,220 7,580 9,710 12,370 15,950
Ghana 1,200 1,260 1,600 2,050 2,600
Ivory Coast 1,500 1,560 1,900 2,300 2,800
Upper Volta 300 320 450 630 900
Total second region 3,000 3,140 3,950 4,980 6,300
Guinea 200 A215 300 420 600
Sierra Leone 436 460 £00 750 950
Liberia 400 420 500 600 700
Total third region 1,036 1,095 1,400 1,770 2,250
Cambia 89 92 110 140 170
Senegal 1,200 1,250 1,500 1,850 2,250
Mauritania 20 22 30 42 60
Mali 120 130 210 340 550
Total fourth region 1,429 1,494 1,855 24372 3,030
dersral total 12,685 13,309 16,910 21,492 27,530

Total consumption will have increased in the period 1964 to 1980
almost by 220 per cent. The average rate of increase for the wholse
of the sub-region is the same for the three periods 1965-1970, 1970~1975,
and 19751980 (5 per cent).
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TABLE 32
Congumption of perfume products and cosmetics per head of population:
estimates for 1965, 1970, 1975 and 1980

(in dollars) -

Country 1965 1970 1975 1980

Nigeria 0.12 0.13 0.14 0.15
Niger 0.07 0.09 0.11 0,13
Dahomey 0,13 0.15 0.17 ~ 0.19
Togo | 0,16 0,19 0.22 0,25
Total first region 0,12 0.13 0.14 0.16
Chana 0.16 0,18 0.20  0.22
Ivory Coast 0,38 0.45 0.49 0.52
Upper Volta ‘ 0.07 0.09 0,11 0,14
" Total second region 0,19 0.21 0.24 0.26
Guinea _ 0.06 0.08 0.10 0,12
Sierra lLeone 0.17 0,20 0,23 0.26
Liberia 0.40 0.45 0.51 0.56
Total third region 0.15 0.18 0.20 0.23
Gambia - 0.28 0,30 0.33 0.35
Senegal . 0,36 0.40 0.45 0,49
Mauritania ~ ‘ 1 0.03 0.04 0.05 0.07
Mali - o _ 0.03 0,04 0,06 0,08
Total fourth region 0.16 0.19 0.21 0.24

General total - 0.14 0.15 0.17 0.19

Table 32 gives a good picture of the position, making it possible
to compare the level of consumption. It will be seen that in spite
of the local production, the consumption per head of population is stil1l

very lows
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IIT,4.2 Prospects of development in the local industry

1. It seems difficult to imagine the time when the market was entirely

met by local production without any help from outside, partioularly

in a field like perfumery, where questions of luxury, fancy, style,

tasfe,'sﬁébbery, etc. play such a large part where customers are concerned.
In any case the influence of the local production, in partidular

in the eau de cologne and toilet sector is already considerable. Tt

may be assumed that local production will gradually follow the increase

in demand determined by the irevitable development of the market, It

may be"assuﬁed-also that the quality of the local products will improve,

and if prices remain good or Yecome so, local perfumes will present

an increasiqgly serious challenge to imported perfumes.

The substantial progress made during the past few years Dby the
local industry and the results obtained in various countries from the
point of view of the.qguality of the products, are particularly encourag—

ing;‘and warrant a confident outlook Ffor the future.,

Already in Nigeria there are 18 perfume and cosmetic enterprisés,
and their production value in 1964 will be about US$ 5,500,000; Ghaha
has six workshops with a production capacity of the order of US§ 700,000

& year, and 'in 1964 exported US$ 29,100 worth of pommades and brilliantines-.

In the Ivory Coast, almost all the very popular perfume products
especially in the field of hygiene, such as scented waters and toilet
lotions, skin products, hair products, dentifrices are either formulated
or packed locally.” Only quality perfumes and high-clags products are

imported to meet the needs of the more-favoured section of the customers.

In Senegal, DICOPA is the most important Senegalese concern in
the matter of perfumery. It has a modern plant, which enablés % to
obtainvlioences for mixing and bottling perfumes of established reputaw

tion. It will, at any time now, start packing nail varniéh, face powder,

English talcum and various powders and perfume pommades of Englisﬁ,

German or Italian make. It is proposed to extend it, to include the

packing of products containing a certain percentage of mint alcohol.
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The SEIB plant contains a workshop for perfume pommades which are packed

in glass jars, and liquid brilliantines sold in phials. ..

SAPROMA has been in operation for almest seven years in Dakar,
and produces eau de cologne for current sale, perfumes with or without
alcohol, perfume pommades, sweet-scented ointmehté,briliiéntines, talcum
powder of wvarious kinds etc. known and appreciated by the local customers.
There is an investment project which might soon be carried out, in don-
nexion with the Vicoil Aromatic Soociety of Senegal. This company is
expected to install an essential oils distillery at Guinguineo. The
factory will treat vetiver, lemon grass, lemons' basil, and other
afématic plants as are cultivated in Senegal. The production is 250

tons a year.

In Mali, a company known as SOPARCO, sells mainly imported products,
In the group of countries including the Upper Volta, Dahomey, the Niger,
and Liberia, the local perfume manufacturing enterprises are not numerous

(industrially or semi-industrially speaking).

The most important are the African Chemical Works at Cotonou and
the Niger Perfume Company (SOPANI) at Niamey. In Togo, there is no
factory for the producgtion of perfume products on an industrial or
even semi-industrial scaie, but certain traders have put on the market
pow&érs and perfumed ointments produced looally from imported ingredients,

generally in a simple way.

Guinea, Sierra Leone, Gambia and Mauritania, are entirely without

any perfume products industry.

2, Bearing in mind the present tendencies of the market, and the ape
proximate demand estimated for 1980, and taking into consideration the
rapid increase in local production, a programme of development for the
local industry is given below. In Table 33 the existing oapacities

and estimated capacities for the future are given.
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TABLE 33

Existing capacities for the production of perfume products and cosmetios
in West Africa, and estimates for 1970, 1975 and 1980

(thousands of dollars)

Existing

Country -+ - __capacity 1970 ; 1975 ',V 1980
Nigeria . .. .. . 6,000 © 8,000 © 10,000 12,000
The Niger. . . ., 1100 . .. 200 . 300 500
Dahomey- .. ;. .. . 100 . 300 - 400 - 500
Total first region. = 6,200 .. : 8,750 11,050 13,500
Ghana 700 1,300 1,800 2,200
The Ivory Coast © ‘g0 1,500 1,800 2,200
The Upper Volta = R 200 400 700
Totdl second region 1,180 3,000 4,000 5,100

i — .
Guinea , R , »;‘150; o 300... 500
Sierra Leome . = 300 . 500 700
Libveria 50 200 400 500
Total third region 50 650 1,200 . 1,700
Gambia - - . 50 7 100 100
Senegal 500 1,000 "1,300 1,700
Mauritania - -~ o .
Mali 60 100 .. 200 . 400
Total fourth region 560 1,150 1,600 .. 2,200,
General total 8,000 13,550 17,850 22,500

i

The existing capacities in each country are estimated approximately,

because there is no definite information on the subject.,
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. The capacities estimated in Table 33 correépoﬁd‘approximately to
80. per cent of the demand. 4s a result of very thorough studies carried
out, it is suggested that a list be drawn up of the quantity, size,
production programme, degree of specialization and co—operation, as
well as the location of industries for.the productibn of perfume products

and cosmetics in each country.

Table 34 shows the approximate increase in fixed investment and
working capital necessary for the forthcoming sexpansion of the indusitry

under consideration.
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TABLE 34

The evaluation of fixed investment and working dapital necegaary for

~additional production based on projections for 1980

(thousands of dollars)

Annual production

Wbrking

Countries capacity to be Fixed

installed Investment capital
Nigeria 6,000 1,800 1,200
Niger 390 120 80
Dahomey 400 120 80
Togo 500 150 100
Total first region 7,290 2,190 1,460
Ghana 1,500 450 300
Ivory Coast 1,800 540 360
Upper Volta 620 190 124
Total second region 3,920 1,180 784
Guinea 500 150 100
Sierra Leone 700 210 140
Liveria 450 140 90
Total third region 1,650 500 330
Gambia 100 30 20
Senegal 1,200 360 240
Mauritania - - -
Mali 340 100 10
Total fourth region 1,640 490 330
General total 14,500 4,360 2,904

In regard to the increase in fixed invesiment, 30 per cent has

been taken, in accordance with industrial practice, and 20 per cent

of the annual production value as working sapital.
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Table 35 shows the labour needs, the gross value and added value

of annual production in 1980.

TABLE 35

Labour needs, gross value and added value of the perfume indusiry and

cosmetics in West Africa in 1980

S aber o §5007 smmed vlve falig (in
workers dollars) thousands of
dollars)

Nigeria 24400 12,000 4,800
Niger 125 500 200
Dahomey 125 500 200
Togo 125 500 200
Total firat region 2,775 13,500 54400
Ghana 440 2,200 880
Ivory Coast 440 2,200 880
Upper Volta 175 700 280
Total second region 1,055 5,100 2,040
Guinea 125 500 200
Sierra Leone 175 700 280
Liberia 125 500 200
Total third region 425 1,700 680
Gambia 35 100 40
Senegal 340 1,700 680
Mauritania - - -

Mali 100 400 160
Total fourth region 475 - 2,200 880
General total 44730 3,000

22,500
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It is accepted that in the conditions obtaining in Africa, the

net value would be 40 per cent of the gross annual production value.

The labour needs have been calculated by taking approximately
Us$ 5,000 per worker a year, for production in excess of US$ 1 million
a year, US$ 3,000 for production up to US$ 100,000 and US$~4,000~fOf*“**
production within a range of US$§ 100,000 and US$ 1 million, on the
aggumption that where the demand is great, larger units can be established

resulting in greater productivity.

TII.5 Basic chemical products
This group includes sulphuric acid, phosphoric acid, caustic soda,
ammonia and caloium carbide, generally speaking, raw material or sup-

plies used in further transforming processes in the chemical indusiry

or other industries.

The demands for these products have been estimated in relation
to the needs of the present industries,; and those proposed in the

present document and in other studies.

I1T.5.1 Sulphuric acid

(a) Demand and capacity to be installed

In the sector of non—-organic acids, sulphuric acid holds pride
of place at least in tonnage. There is hardly an important industry
whlch does not depend upon it, in some measure, directly or indirectly,

or upon one of the salts or by;products from sulphuric acid.

The uses to which sulphuric acid may be put are various: fertilizers,
petroleum refining, rayon, metallurgy, textiles, chemical products,

purification of wvegetable oils, paper and cellulose, etc.

Table 36 1nd1cates the quantities of sulphuric acid ‘which will
be needed by 1ndustr1es and consumer countries, and the capacities to
be installed as estimated for 1970, 1975 and 1980.

As can be visualized, the fertilizer-sector is the one which will

far and away become the biggest consumer {approximately 85 per cent
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of the estimated needs for 1980), with visoose rayon and sulphate of
aluminium as runners up.

(b). Process

Apart from cases in which local conditions are exceptional, modern

production units of sulphuric acid operate on the basis of sulphur through

a catalytio process using vanadium oxide (Uéo5).
A plant of this kind would inolude:

—~ the necessary apparatus for the fusion of sulphur, namely, a
melting house, a filter designed to hold back the,impﬁfities
collected in course of transporﬁ, a reserve tank and oirculation
pumps. The whole vutfit should be kept at a temperature in

excess of 1300 by means of steen circulation.

TABLE 36
Demand for sulphurioc aocid and capacity to be installed: estimates for
1970, 1975 and 1980

(quantities in thousands of tons)

Countries Demand Capacity to be instal;ed
197Q 1975 1980 1970 1975 1980
Nigeriav .
Ammonium sulphate® © O 173.3 173.3 173.3
Refinery 3.2 3.2 3.2
Paper and cellulose - 0.6 0.6
Lubricant - Te7 10.2
Total 197,33 209.5 215.9 220 220 220
Togo
Phosphoric acid -~ 100.8 201,6
Supersimple 66.7 66.7 66.7
Refinery & DDT (Ghana) 9.0 — -
Total 75.7 167.5 268.3 76 180 280
Ghana
Ammonium sulphatet — 173.3 173.3
DDT - 6.6 6.6
Refinery - 2.4 2.4

Total - 182,3 182,3 - 200 200
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TABLE 36 (Cont'd.)
Demand Capacity tdbbe inatalled
Countries 1970 1975 1980 1970 1975 1980

Ivory Coast
Rayon ) 20,8 24.7 28.6
Refinery 1.5 1.5 3.0

Total 22.3 26,2 31,6 30 30 30
Sierra Leone
Sulphate of aluminium _/ 15.4 19.8 24,2
Refinery and miscellaneous 1.0 3,2 3.2
DDT (Cuinea) - 6.6 6.6

Total 16.4 - 29,6 34,0 17T 34 34
Senegal
Phosphoric acid & 56.0 89.6 140.0
Ammonium Sulphate : N, - 173.3
DT o= .~ . 6.6
Refinery 1.2 l.2 2,0

Total 572 908 32149 60 90 330
Mali o '
Supersimple - - 20.4  20.4 - 22 22

Grand total 368.9 T26.3 PT4.4 403 TT6 1,116

1/ Demand for Sierra Leone, Liberia and Guinea.

% See page 130
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..+ - The combustion furnace,into which the liguid sulphur is thrown
. .under pressure across a burner similar to those used for fuel. The

reaction-is expressed as follows:

S+ 0, = soé‘ sulphur dioxide a
This reaction is exothermic and the gaseous mixture reaches a tempera—
ture of 1000° ag it leaves the furnace. The oxygen is taken away by
the dry air into a tower watered by sulphurié acid and warmed again

in a gas changer; the temperature can be regulated by means of a bypass.
When it comes out of the furnace the gaseous mixture, which contains
for instance 9 per cent 802 (the proportion varies according to the

conditions regulating speed), passes through a cauldron.

- The water when heated in an economizing device placed over the
circuit of air, is transformed into steam bringing back the temperature
of the gases to the steam required for the catalytic process (under 500°),
The amcunt of steam produced is approximately a ton per ton of manufac-

tured sulphuric acid.

— These gases are filtered to eliminate impurities, in particular
iron oxide from the cauldron tubes; they then pass through the converter
which contains several layers of catalyzer (5 for instance). The access
of air brought in from the top then makes it possible to produce the

following reaction:

2 SO2 + O2 = 2 SO3 sulphur trioxide

This reaction is also exothermic and the gases must be cooled between
each layer of catalyzer to avoid deterioration. This can be done by

introducing fresh air in controlled gquantities.

When they leave the converter, the gases pass through a changer,
bringing the temperature back to 25003 they are then introduced into
the absorption tower where in contact with diluted acid, the following

reaction is produced:

803 + H20 = SO4H2 sulphuric acid,
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. .. Table 37 shows the investment coste, quantities of raw material,
auxiliary and motive forces, expenditure on staff and ocapital necessary
per ton of sulphuric acild from purs sulphur (imported), ag well as the

corresponding costs for the various locations depending upon the napaocity
envisaged,
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(in dollars)

(thana

Countries Nigeria ~. Togo N'Ivbf&wﬁadst
Capacity (t/year) 220, 000 76,000 180, 000 200, 000 30, 000
Investment (US$ 1,000) _ 2,300 1,200 2,200 2,200 670
Units Quantity Price Value Price Value Price . Value Price Value Pfice Value
1. Sulphur t 0.3 40 13.2 40 13.2 40 13.2 40 13,2 40 13.2
2. Electricity kWh 30 0.013‘ 0.4  0.048 1.4 0.048 1.4 0.00265 0.1 0.0146 0.4
3. Labour and supervision 0.6 0.9 0.6 0.6 1.5
4. Capital cost 1.4 _2.2 _15 1.4 3.2
' Total - 15.6 17.7 16.7 15.3 18.3
5. Contingencies 0.8 0.9. 0. 8 0.8 0¢9
I, Workshop price 16.4 18.6 17.5 16.1 19.2
6. Indirect expenses,
general costs,
selling costs XK. 1.6 1.9 1.8 1.6 1.9
II. Cost price 18.0 20,5 19.3 17.7 21.1
7. Profits after the '
_payment of taxes 1.3 1.9 1.4 1.3 2.7
8. Profits before the ; iy
payment of taxes 2,1 3,2 2.4 2.2 4.5
IIT.Selling price 20,1 23.7 21,7 19.9 25.6
Estimated import price {(c.i.f,) 50 - 70

10 per cent of workshop price

&k 20 per cent of fixed capital investment.
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TABLE 37 (Cont'd.)

ik

Countries o _ Sierra Leone Senegal Tt
Capacity (%/year) 17,000 34,000 60, 000 330,000 22, 000.
Investment (US$ 1,000) 500 850 1,000 3,700 560
Item -~ - - -~ = 7 Units Quantity DPrice Value Price Value Price Value Price Value Price Value
1. Sulphur t  0.33 40 13.2 40 1&.2 40 13.2 40 13.2 54  17.8
2. Electricity kW 30 0,065 1.9 0.065 1,9 0,02 0.6 0.02 0.6 0.061 1.8
3. Labour and supervision | 1.8 1.4 0.9 0.4 L8
4. Capital cost 44 31 _2.4 _1.2 3.8
‘ Total 21,3 19,6 17.1 15.4 25,2

5, Contingencies | 1.1 1.0 0.9 0.8 1,2
I. Workshop privce ~~ CoTRaug T 2046 18.0 16.2 26.4
6. Indiféét expenses, '

general cosis,

selling costs 2.2 2.1 1.8 1.6 . 2.6
IT. Cos:t""’price . , "'“2'4.‘6 22.'[ 19.8 17.8 29.0
7. Profits after the - 3.5 3.0 2.0 1.3 3.1

payment of taxes
8. Profits before theﬁk '

payment of taxes 5.9 5e 0 3.3 2.2 Sel
III.Selling price . 30.5 S 2T, 23,1 B X R VI S
Estimated import price (c.i.f.). 50 -~ 70 -

& 10 per cent of the workshop price,

&& 20 per cent of fixed investment.



B/CN.14/INR/109
Page 107

ITT.5.2 Phomphoric acid

(a) Demand and capacity to be installed

*The needs in this field are connected with the produstion of triple
superphosphate.

The production of triple superphosphate is envisaged in Togo and

Senegal.
»

Taking into consideration the demand of .9 of a ton of phoaphoric acid
(40 per cent of PZOB)’ which corresponds to .36 of a ton of phosphorie
anhydrigq”(PZOS), it may be estimated that the need in phosphoric aecid

(55 per cent of HBPO4 corresponding to 40 per cent of P205), is as fellows:

1968/69  1973/74 1971/718

Sugertrigie (46 per cent of P205)

Togo - 100,000 200,000
Senegal 45,000 85,000 135,000
o Total 45,000 185,000 335,000

-

Phogphoric aoid (55 per cent of H3PO4)

Togo - 90,000 180,000
Frnezal 40,500 76,500 121,500
A Total 40,500 166,500 301,500

relatively in PQOS: | | .
Togo - 36,000 72,000
Senegal 16,200 30,600 48,600
I Total 16,200 66,600 120,600

The capacities of phosphoriec acid to be installed (a ton of P205)s

Togo - 36,000 72,000
Senegal 20,000 32,000 __ 50,000
i Total 20,000 68,000 122,000

(b) Progess

Phosphoric aoid may undergo a thermal process (blast furnace aoid and
electric furnaoce acid) or a humid procesé'with the application of sulphurio
or hydgo—chiloric acid.:

:ﬁQCause’the'thefmal process reguires, quite apart from cheap electrical
energy, considerable quantities of coke which should be imported in West
Africa, it is thought that the humid process with the application of

sulphuric acid is all the more appropriate.
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The maln chemiocal reaction achleved 1n the course of this operag

tzon may be wrltten down as follows:

AQaS(PO4) + 3 H,S . 2 H.PO, + 3 CA 80

4 -t : 34 4

The oalcium sulphate obtained is practically insoluable, and eam
~be geparated from the phosphoric acid by filtration. It appears in
a hydrated form (gypsum). '

With a few exoeptlons, it is: necessary to break up the phﬂsphate
‘ih 8rder to facilitate the chemlcal attack. ‘

The rate at which the plant responds w111 depend essentially oa
two factors bound up with the quallty of the” natural phosphate used,
that is to say:

- fhe phy51oa1 proPertles of the phosphate which inflyenee lis
aptltuae for attack by the sulphurlc acld and, eonsequenily,

the size of the reaction basins;

- the nature and percentage of the impurities modifying the ocondig

tlons of flltratlon, and determlnlng the size of the filtersy

Most users prefer to concentrate the acid received, hecause they
believe that addltlonal expense is offset by redusing the storage .
oapacltles; the 1n01dental purlfloatlon of the acid (in particular. *hﬂg
elimlnatlon of most of the fluor), the diminution of the wvolume of

fertlllzerwmanufacturlng plant and eocnomy in drylng fuel.
The 1nsta11at10n env1saged would oomprlse.

— the unit for breaklng up the phosphate (this unit will serwe
for thé" 1nstallatlong of phosphorlc acid and triple supere
phosphate),

- a device for process:.ng9
- a dev1ce for ooncentratlon.

Investments, raw materials and motive forces, staff expenses agd -

capital expenses per ton of phosphoric anhydrite (2205) necessary for
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the production of phosphoric acid (55 per cent of H3P04) as well as
corresponding costs for the variovs locations depending on the proposed

 capacity, will be found in Table 38,
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TABLE 38
Cost of. the production of phosphoric acid eguivalent to a ton of P,0

(in dollars)

Togo Senesal
Capacity (t/year) 36,000 20,000
Investment (US$ 1,000) 2,400 1,600
Item Unit GQuantity Price Value Price Value
1. Sulphuric acid
(98 per cent) 4 2.8 17.5 49.0 18,0 50.4
2. TPhosphate t 3,0 11.0 33.0 11,0 33.0
(37 per cent P205)
3. Electricity kWh 200 0.048 9.6 0.02 4,0
4. Llabour and supervision v 242 3.2
5« Capital costs 10.0 : 13.0
103.8 103.6
6. Contingencies ) 5e 562
I. Workshop price 109.0 108.8
T» Indirect costs, general
expenses, selling costs 10.9 10.9
II. Cost price 109.0 108.8
8. Profit after payment
of taxes 12,0 15,6
9. Profit before payment
of taxes %K 20,0 26,0
ITI.Selling price 139.9 145.7
Estinuted import price (c.i.f.) 200~250

X 10 per cent of the workshop price

&% 20 per cent of the fixed investment (H,SO, + HBPO

2774 4)'
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III. 5.3. Caustic Soda and chlorine

(a) Demand and capacity to be installed

Caugtic soda, one of the most important products in the heavy
chemical industry, is used for a number of purposes in particular for
the manufacture of aluminium, viscose, soap, paper and cellulose,

vegetable oils, textiles, etc.

In Table 39 below are to be found the estimates on the uss of
caustic soda in 1964, and estimates for 1975 and 1980,

In order to reduce imports of caustic soda, it is absolutely
necesgary for the production to meet the demand fully, but there arises
problem which is likely to postpone the day when such a result will
be possible., It is the difficulty of marketing the excess of chloridas
obtained as a by-product. In this situation, the production of caustioc
gsoda ghould be adapted to0 the demand for chlorine, because the manue
facture of caustic soda by the electrolysis of sodium chloride (sea
salt) is not an economic proposition unless use is made of the chlorine

obtained.l

In the phase of industrialization in West Africa under congiderae
tion, the use of chlorine is limited to the production of plastic
materialg, pesticides, purification of drinking water, disinfection

of sewage, whitening of paper pulp and cellulose, etc,

Table 40 indicates the demand for chlorine egtimated for 1970,
1975 and 1980,

1/ There would be some justification for studying whether it would be
possible to produce a solution of caustic soda from natural soda
(natron) obtainable in Lake Chad.
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(Quentities in toms)

1964 1975 1980
Somp rgilinery Alumins ::;‘;::;“ Total Soap r(e);inm i:i’;:-* Rayon Alumina®e ;!i:::zl;;ﬁ Total Soap r(e)ﬁnery l::i;:_& Rayon Alumina*+* ?:::Zi;,, Total
lose lose

Bigeria 5,000 - - 4,186 9,186 13,200 640 1,050 17,100 - 5,000 36,990 20,400 1,200 1,050 19,800 6,000 48,450
Niger - - - 5 5 300 - - - - 10 310 700 - - - 20 T2¢
Dahomey 200 - - 225 425 600 - - - - 250 850 800 - - - 300 1,100
Togo 80 - - 9 89 400 - - - - 10 410 600 - - - 20 620
Total 18t region 5,280 - - 4,425 9,705 14,500 640 1,050 17,100 = 5,270 38,560 22,500 1,200 1,050 19,800 ~ 6,340 _ 50,890
Ghana 2,300 165 - - 2,465 4,400 540 2,500 9,200 300 16,940 6,000 600 2,500 9,200 400 18,700
Ivory Coast 1,500 - 206 1,706 2,500 300 2,500 17,100 = 300 22,700 2,500 600 2,500 19,800 - 400 25,800
Upper Volta 120 - - 50 110 800 - - - - 50 850 1,200 - - - 50 1,250
Total 2nd region 3,920 165 - 256 4,341 7,700 840 5,000 17,100 9,200 650 40,490 9,700 1,200 5,000 19,800 9,200 850 45,750
Guinea 200 - 22,000 100 22,300 800 240 - - 27,600 150 28,690 1,100 400 - 33,100 200 34,70C
Sierra Leons 100 - - 168 268 700 200 - - - 200 1,100 300 200 - - 200 1,300
Liberia 50 - - 45 95 400 200 - - = 50 650 500 200 - -~ 50 150
Aotal drd region 350 - 22,000 313 22,663 1,900 640 - - 271,600 400 30,440 2,500 800 - 33,100 450 36,750
Gambia - - - 18 18 100 - - - - 20 120 100 - - - 20 120
Senegal 1,150 - - 1,400 2,550 1,800 240 - - - 1,500 3,540 2,100 800 - - 1,500 4,400
Mauritania - - - 11 11 - - - - -~ 15 15 100 - - - 20 120
Mali 300 - - 210 510 900 - - - - 250 1,150 1,400 - - - 260 1,660
Total 4ib region 1,450 - - 1,639 3,089 2,800 240 = - - 1,185 4,825 3,700 800 - - 1,800 6,300
Grand total 11,000 165 22,000 6,633 39,798 26,900 2,366 6,050 34,200 36,800 8,105 114,415 38,400 4,000 6,050 39,600 42,300 9,440 139,790

* 011 refinery, textile IndusAry, hasdiorafts, eto.

*# pocount has been taken of 46 kg of NaOH (100 per oent)} equivalent to 60 kg of NaGH (76 per cent) to a ton of alumina (100 per cent).

The production of alumins was estimated as follows:

Ohana
Ouinea

975

200, 000
600,000

1980

200, 000
720, 000
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Demand for chlorine: estimates for 1970, 1975 and 1980

(Quantities in tons)

Countries 1970 1975 1980
Kigeria
PCV 12,300 12,4300 24,4600
Paper and cellulose —— 2,600 2,600
Treatment of water 1,020 1,190 1,430
Migcellaneous 680 910 . 1,370
Total 14,000 17,000 30,000
Ghana ' '
PVC — 12,300 12,300
DT 55700 5,700 54700
Treatment of water - 340 420 510
Miscellaneous 560 780 1,490
Total 5,600 19,200 20,000
Guinea
T — 5,700 5,700
BHC 15,000 30,000 48,800
Treatment of water ... 200 250 200
Miscellaneous 800 1,050 1,300
Total 16,000 37,000 56,000
Senegal
~ DT - - 5,700
Treatment of water — — 100
Miscsllaneous . e ‘ 200
6,000
Grand Total 36,600 73,200 112,000
Caustic soda equivalent 41,000 82,000 125,000

Demand for caustic soda

114,400 139,800
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Since the transport of chlorine entails great difficulties, it is
necesgary to oombine electrolysis plént and the industries uging the
chlorine released (vinyl chloride, DDT, BHC) ~ in the same industrial
group.

The most important factors in the chooging of the location for an
electrolysis plant, are again cheap electrical energy, and the presence

Bearing in mind all these factors, the locations and following

capacities have been arrived at (in tons of 012).

1970 1975 1980

Nigeria 14,000 17,000 30,000
Ghana - 6,600 20,000 20,000
Guinea 16,000 38,000 564000
Senegal - - 6,000
Total " 36,600 754000 112,000

(b) Process

Sodium and chlorine are now obtained almost entirely by electrolysis,
and alkaline chloride through the following process: an almost saturated
golution of alkaline chloride is electrolyzed between an anode of graphite
and- a .cathode of mercury. -The chlorine is released at the anode and the

alkaliné metal at the cathode, forming an amalgam with the mercury.

‘When the amalgam is broken up in water, it gives an alkaline golu~

tlon of hydrogen and mercury which is agaln used as & cathode.
In order to use this process, the fcllowmng equlpment is necessary,,

- plant for the preparatlon of the sal‘t golutions

elements of mercurys

t

caustic soda evaporatory

chlorine~purifying apparatus,
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For one ton of chlorine, you can get 1l.12 tons of caustic soda
and 288 kg of hydrogen.

The mercury cells process has been accepted in the present report,
because it enables us to get caustic soda of a quality that makes the
manufacture of viscose rayon possible; indeed it is intended to set up
a viscose rayon factory in the sub-region. The diaphragm cells process
would have been preferable, in connexion with the building of a factory

in Guinea, where caustic soda of rayon quality is not necessary.

In Table 41, you will find investments, primary products, subsidiary
and motive forces, staff costs and capital costs depending upon the
invesiment costs and the sum~total of the costs in relation to the
capacity and the various locations. By way of comparison, the workshop
prices for the various locations and different capacities have algo

beoen showne.

Hydrogen is one of those products which cannot be used except
in combination with chlorine as hydro-chloric gas or hydro-chlorie

acid, In West Africa, it cannot be sold as a separate product.

That is why it has been assumed that all the costs for the
electrolytic process as shown in Table 41 are covered by amounts

realized entirely from the sale of chlorine and caustic soda,

Ag will be seen from this table, electricity represents an
important part of the costs,; and therefore it is hecessary to work out
in advance a low cost for electricity, if chlorine is to be produced

at the cheapeat rate.
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' TANLE 41
Cost of the production of a ton of chlorine and a ton of osustic sode (in dollare)
Capacity (4/year) Higeris ghana v.1. Quines# V.11 Senegal Ivery Comat
14,000 6,600 20,000 16,000 16, 000 18, 000 6,000 4000
Investment (US$1,000) 4,300 3,000 6,200 4,700 4,700 9,000 2,900 2,900
Item Units Quantity Prioce Valus Price Valus Price VYalue Prive Value Price Value PFrice Value Price Value Price Valus
1. Sem salt (100% NaCl) t 1.7% 21 37.0 17 30.0 17 30.0 15 28,0 16 28.0 16 28,0 7 12,2 16 28,0
2. Miscellaneoue chemiocal products 1.0 1.0 1.0 T.0 T O 7.0 T.0 7.0
3. Puel o3l t 0.17 20 3.4 20 3.4 20 3.4 20 3.4 20 3.4 20 L,4 20 3.4 20 3.4
4. Elsoiricity kWh 3600 0.013 46.8 0.00265 9.5 0.00265 9.5 0.035 126.0 0.015 5440 0.015 54,0 0. 02 72.0 ©.0146 52.%
5. Labour & supervision 10.7 20,0 8.7 9.3 a3 8.0 22,7 22,7
6. Cmpital osts 46.1 68.3 46.5 44,0 4.0 s 225 2.3
Total 151.6 138.2 105.1 2177 145.7 135.9 189.8 186.1
7. Contingenocies 1.6 6.9 5.3 10.9 1.3 6.8 9e5 9,3
I, Workshop price 159.2 145.1 110.4 228.6 153.0 142.7 199.3 195.4
= Workshop price of 1.12 t of NaOH 67.8 61.8 47.0 97.4 65.2 60,8 84,9 83,3
- Workshop price of a tom of Cl, 91.4 83.3 63.4 131.,2 87.8 81.9 114.4 112.1
~ . Yorkehop price of s ton of NaOH 60,5 55,3 42,1 86.6 _58.2 24:3 159 14.4
8. Indirect costs, general expenses,
selling coste® 15.9 14.5 11.0 22,9 5.3 14,3 19.9 19.5
11. Cost price 175.1 159.6 121.4 251.5 168.3 157.0 219.2 214.9
- Cost price of 1,12 t KaOH 74.5 8.0 51.7 107.2 T1.7 66.9 93.4 91.6
- Cost price of & ton of 012 100.6 91.6 69.7 144.3 96.6 0.1 125.8 1233
~_{Gost prios of » ton of NaOH 66,5 §0.9 46,3 95,7 64,1 59.8 83.5 81,9
9. Profite after payment of tuxes 36.8 54.6 31.2 35.3 35.3 28.4 58,0 58.0
10, Profits bsfore payment of taxes*x* 614 91,0 62,0 58.8 58,8 4.4 96,6 96,6
111, Selling Price 236.5 250.6 183.4 310.3 227.1 204.4 315.8 311.5%
~ Selling price of 1,12 t NaOH 10C. 6 106.8 78.2 132.1 96.7 8.0 134.4 132.6
~ Belling price of a ton of (’212 135.9 143.8 105.2 178.2 130.4 117. 4 181.4 178.9
- _Selling price of a ton of NeOH 89,8 95.3 69.7 117.9 86.4 1.8 120,2 118.5
Eatimated import price {ec.i.f.):
- of & ton of 012 150 - 200
- of & ton of NaOE 100 ~ 150
« Workshep price of & ton of ('.'12 for
the production of 14,000 tons of Cl, & year 91.4 64.6 133.6 90.6 91.4 88.7
= Workehop prioce of a ton of NaOH for
the produotion of 14,000 tons of Cl, a year 60.5 42,9 88.7 60.1 60,5 59.1
=  Workehop price of s ton of 012 for the
production of 6,600 tons of Cl, & your 111.4 83.3 156.6 110.4 111.4 108.4
- Workshop price of a ton of NaCOH for the
production of 6,600 tons of Cl, & yoar T4 4 55.3 104.5 73.4 T4. 4 72.4
~ TWorkehop price of a ton of €1, for the
produstion of 16,000 tons of Cl, a year 88.7 62,0 131.2 87.8 88,7 85.9
= Workshop price of a ton of NaOH for the
) produotion of 16,000 tons of Cl, & year 59.1 4.0 36.6 58,2 59,1 572
= ¥orkehop price of & tonm of C1, for the
production of 6,000 tons of 612 A your 114.4 85.6 15540 11346 114.4 112,1
~ Workehop prioce of a ton of NalH for the
production of 6,000 tons of Cl, a year 75.9 57.3 105.6 75.5 75.9 14.4

* In accordance with the present price of sleotrioal energy (Version I), and the price sstimated for the future (Version II)
*% 10 per cent of workshop price

**% 20 per cent of the fixed investment
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III. 5.4. Ammonia

(a) Demand and capacity to be installed

Amnonia provides a basig for a variety of useg. With & nitrogen
content of 82.3 per cent, ammonia is & most highly concentirated form
of raw material, making it possible to mamufacture other by-products

in which nitrogen is an element:

- in acid form: nitric acid and nitratss;
- in acid or alkaline form: ammonium nitratej

- in alkaline forms ammonium sulphate and ammonium chloride, urea.
It is algo used ag a cooling agent.

In regard to the demand for ammonia in West Africa, with the excep—
tion of a few thousand tong intended for the manufacture of indusgtrial
explosives, practically the whole bulk of the need is associated with

the demand for fertilizers..

The total demand for ammonia, estimated in Table 45, is as follows

(in tons):

- 1970 1975 1980
58,000 117,000 210,000

Three manufacturing ammonia units of 60,000 tons a year are
envisaged in connexion with the production of nitrogenous fertilizers,

in the following countries:

1968-1969 1974-1975 . 1977~-1978
Nigeria 60,000 60,000 60,000
Ghana ' - 60,000 60,000
Senegal - - 60,000

Total 60,000 120,000 180,000
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It is necessary to point out, in this connexion, that the demand
in 1980 will be only 534 per cent of the estimate given in document
E/CN,14/INR/T0/Rev.l. It would therefore seem that there is a great
discrepancy between the estimate given in the present document and
the one in the document just referred to. This would geem to indicate
that higher demands are possible and therefore it would be necessar&

to set up ammonia factories of the very largest capacity.
(p) Process
The two main stages in the manufacture of synthetic ammonia ares:

~ the preparation of hydrogens

- the direct combination with nitrogen following the reaction
given below: )

Worked out in 1908 by Haber and Bosch, the combination has givéﬁ

rige 1o numeroug processes in which the following things happen:

~ the temperatures vary from 400 to 70O degrees Cj

~ pressures are spaced out between 100 and 1,000 atmospheres;

~ the recirculation of the gases is more or less intensive in order
to improve the output (18 pver cent conversion at 50000 under a

pressure of 200 atmospheres);

the nature of the catalyst is improved (iron activated by
polybdeium, aluminium, and calcium oxide, etc.)s

- = aluminium ig separated by iiquefaction or dissolution in water.

But the essential difference between the various techniques, stems

from 'the method of obtaining hydrogen. The following are used:

- the electrolysis of water (a practice now practically abandoned);
- turning carbon into gas by means of water vapours;
-~ the oxidation of methane for light hydrocarbon fuels according

t0 the reaction:
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§n$2m + 1 HZQ I yn CO + (n + m)32 (vapour reforming)

R +§12_ 0, __ sn 00+ m H, (partle; omdatlon)

Cérboﬁuéiiae must‘then be transformed as before:
g‘CO +.n.320 30 C0, + nH, ( conversion)

During the last three years, the process of vapour refexming as
developed by the I0I chenged‘fhe pioductioh structﬁre of emmcnia outside
the USA. Naphta used as raw material is considered to be a superfluous
product for refineries, though available cheap. As thie new process
hes & lower investiment oost, ‘and-a lower cost prloe than is the case
when the partlal oxidation process is used, it has succesded in Q
replacing the latter and becoming the’ bagic raw materlal fer the produe~
tion of ammonla in many countrles, where naphta is available in surplus

quantltles.

The development of new catalysts for the conversion of co and the
replacement of the old installations for converting CO and separatlng
CO2 in two stages by a single CO conversion unit u91ng two catalyst

beds with an intermediary temper and a2 single unlt for separating 002,
have led to congiderable eoonomy in 1nveetments and the uge of utllitles.
On the other hand,; as the new CO catalyst is more acthive, “the ‘percentage
of CO in the gases whlch enter 1nto the last phase of purification,
movés from 3 per cent to 0 6 per cent. Since the MEA system produces
less’ %han CO at “the end, thls 1nnovat10n hag made the MBA system

2

preferable to the system of separatlng CO2 by the use of potassgium

carbonate,

The final purlflcatlon of synthetic gas for removing the last
traces of CO and 002 at less than 10 of the smallest multiples is.now
carried out by methanation, 1nstead of the old-style process with a
copper solution, since methanation requlres lower 1nvestment, its.

operational costs are negligible and the operations are greatly slmplified.;/

1/ Revue de l'Institut frangais du Pétrole et Annales des combustibles
liquides, Vol. XX, No. 7-8, July-August 1965,
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Investment, records of material, consumption of utilities,
oataiysfs'and chehioél pfoducts, staff expenses, capital costs and
all expenses aré‘giQen in Table 42, for an ammonia féotory of 60,000
tons a year using steam reforming from natural gas and naphfa, with

various locations.

In order to arrive at some comparison, the calculations for the
locations envisaged (in Nigeria, Ghana and Senegal), are shown, and

for other possible locations (Ivory Coast and Gulnea)

III.'5;5. Galoium carbide

(a) Demand and capacity to be ingtalled

Calcium carbide is used mainly for the production of acetiylene-
which 'is used for axi-acetylenic soldering.

Théqrelative demand for this product, estimates of which aré‘giVOﬁ“
for each country in the Aunnex; is indicated in Table 43. Account has
been taken of the installation of a calcium carbide factory at Dahomey
with the following capacity (in tons): |

| 8,000 16,000
() - Process |

Calclum carblda is produced by using the electric arc lamp process.
The formation of carbide requires a great deal of heat, high temperatures
obtained by the aid of an eleotrlo arc. lamp,. but alsc by the r981stanee
of the molten substance. The reaction temperature should not fall ) o
below 2,000°C or exceed 2,650°C.

Production installations comprise the following units:

~’plant for treatment of limej

plant for treatment of coke or charcoal;

s

a carbide furnace;

carbide processing.
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TARLE 42
Cost of the produotion of a ton of ammonis (in doliars)
Nigeris Jbars Ivory Const V.1 CGuinea®¥ .1 Senegal
Capscity (t/year) 60,000 60,000 60,000 60,000 60,000 60,000
Investment (US$1,000) 7,000 7,600 7,600 7,600 7,600 7,600
Iten. Unita Quantity Price Value Price Value Prioe Value Price Yalue Privce Value Price Value
1. Batural gas w 1,100% 0.0062 6.8 - - -~ - - - - - - -
2. Naphta t 0, B» - - 20 16,0 20 16.0 20 16.0 20 16,0 20 16,0
3, Flectricity kWh 800 0.013 1C.4 0. 00265 2.1 0,0146 11.7 0.03%5 28.0 0.015 12.0 0.02 16.0
4. Catelysts and chemieal products 0.5 1.5 1.5 1.5 1.5 1.5
5. Llabour and mupervision 4.5 4.5 4.5 4.5 4.5 4.5
6. Capital costs a8.1 _19.6 _19.6 _19.6 L19.6 _19.6
Total 40.3 43.7 53.3 69,6 5346 576
7. Contingencies 2.0 2.2 2.7 3.5 2.1 2.9
1. Workshop price 42.3 45.9 56,0 73.1 5643 60,5
8. Indirect cosis, general expeuses,
selling costs*#¥ 4.2 4.6 5.6 7.3 5.6 6.1
11. Cost price 46,5 50,5 61.6 80.4 61.9 66.6
9. Profii after the payment of taxee 1.0 1.6 T.6 1.6 7.6 T.6
10, Profit before the payment of taxeswrx® 11.7 12.7 12,7 12.7 12,1 12.7
I1I, Selling price 58,2 63.2 4.3 93.1 14.6 19.3
Estineted import price (c.i.f.) 55 = £5

# (Chemical consumption and fuel ocnsumption

#+ In socordauce with the present price of electrical emergy (Version I) and the emtimated price for the

##% 10 per cent of the workshop price

#ase 10 par oent of the fized investment

future (Version I1)
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Carbide oxide is obtained as a secondary product (0.37 of a ton
per ton of carbide). It may be used as heating gas.

Table 44 represents investment, raw material and all expenses
connecled with the production of calcium carbide for a factory of
8,000 tons per annum, depending on the location in mind (Dahomey)

and other possible sites.
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vemand for calcium carbide in 1964 and estimaten for

1965, 1970, 1975 =nd 1980

(Quantities in tone)

Countries 1964 1865 1970 1975 1980
Nigeria 2,205 2,360 3,300 4,650 6,500
Niger 4 6 25 50 100
Dahomey 210 225 320 440 620
Togo 95 110 150 210 3C0

Total first region 2,515 25701 35795 5,350 75520
Ivory Coast 520 560 780 1,100 1,520
Upper Volta T0 75 100 150 210

Total second region 1,950 2,090 2,880 4.050 5,710
Guinea 250 270 380 530 740
Sierra Leone 147 160 230 320 440
Libveria 150 160 230 320 440

Total third region 54T 550 840 1,170 1,620
Gambia 1 5 15 30
Sensgal 400 430 6CO 840 1,200
Mauritania 1 2 10 25 50
Mali 70 75 100 150 210

Total fourth region 471 508 715 1.020 1,420

General total 5,483 5,839 8,230 11,600 16,240
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TABLE 44
Cost of the production of a tom of cajoium carbide
o (in dollars)
Limzia v.1 faboss v.1I Qhane V.I Quines® v.I1 Bene
Capaoity 1/year 8, 000 8,000 8, 000 8,000 8,000 8, 000 8,000
Tuvestment (US$1,000) 1,900 1,900 1,900 1,900 1,900 1,900 1,500
Item Units Quantity Price Value Price Value Price Value Price Value Price Value Price Value Prioce Value
1. Quick lime 1.0 20 20,0 20 20,0 20 20,0 20 20,0 20 20.0 20 20.0 20 20.0
2. Coke 0.65 30 19,5 30 19.5 3o 19.5 30 19.5 30 19.5 30 19.5 30 19.5
3. Electricity kWh 3.400 0,013 44.2 0,068 230.0 0. 004 13.6 0. 00265 8.7 0.035 119.0 '0.015 51.0 0.02 68,0
4. Electrode % 0, 02 250 5.0 5.0 5.0 50 5.0 5.0 5.0
5. Packing 10,0 10,0 10.0 10.0 10,0 10,0 10.0
6. Labour and supervision 4,0 4.0 4.0 4.0 4.0 4.0 4.0
7. Capital costs 260 220 80 2620 e 0 dfa0 —2E.0
Total 138.7 324.5 108.1 103.2 213.5 145.5 162.5
8. Contingenoies 6,9 16,2 5.4 5,2 10.7 1.3 8.1
I. Workshop prics 145.6 340.7 113.5 108.4 224.2 152.8 170.6
9. Indirect expensss, general
expenses, selling costa#* 1.3 1.3 1.1 J.1 7.1 1.2 1.1
I1. Coet price 152.7 347.8 120.6 115.5 231.3 159.9 1177
10. Profite after payment of taxes 14.3 14.3 14.3 14.3 14.3 14.3 14.3
11. Profite before payment of taxem¥#s 23,8 23,8 23.8 23.8 23.8 23.8 23,8
I1I. Selling price 176.5 371.6 144.4 139.3 255.1 183.7 201.5
Estimated import prices (c.1.f.) 140

* In acoordance with the present price of electrical smergy (Version I) snd the estimated price for the future (Version II)

#% 3 per cent of fixed inveamtment
##4 10 per ocent of fixed investment
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III. 6. PFertilizers

(a) Demand and capacity to be installed

Up to the present time, fertilizer consumption in West Africa is
concentrated rather more upon simple superphosphates and ammonium
sulphate because these products contain sulphur which the soil in West
Africa requires, are not hygroscopic, can be mixed without difficulty,

have been used for a long time now, and are well known,

All these advantages compensate the disadvantages of these products,
which contain few nutritive substances, and thus entail relatively

high transport costs.

In French-gpeaking States use is also made of dicalcium phosphate
which contains 40 to 48 per cent phosphoric anhydride (P205) insoluble
in water, but soluble in citric acid, Although it is claimed that its
bagic reaction ig of advantage to acid soils, particularly lateritic

soilg, its sulphur content is very low and this is a disadvantage.

Dicalcium phosphorus is however produced by heating rock phosphate
with hydrochloric acid., Table 41 clearly shows that the electrolytic
production of chlorine is very expensive and the price of hydrochloric
acid estimated on the basis of chlorine is definitely high. In such
conditions, it is impossible to envisage the setting up of a dicalcium
phogphate factory which is likely to give economic returns. Moreover
the fertilizer obtained is one that can be assimilated only slowly,

and its use is of limited application.

The use of hydrochleric acid to manufacture dicalcium phosphate
may be Jjustified in exceptional circumstances, for instance, in assgessing

its value as a by-product from some other kind of manufacturse.

Inasmuch as the congsumption of phosphate fertilizers is already
high, and transport costs go up as soon as these fertilizers are
delivered to remote areas, the production of triple superphosphate
should also Be'borne‘in mind, partioﬁlarly as triple superphosghaﬁe
can be produced in a simple superphosphate plant, once a unit of phos-

vhoric acid has been sdt up.
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The other products which are worth bearing in mind in future
would seem to be N-P binary fertilizers such as ammonium phosphates,
ammoniated superphosphates, mono-ammoniac phosphates, di-ammoniac

phosphates, polyphosphates of ammonium and urea.

The principle of associating two fertilizing elements in a single
manufacture would seem to he particularly advantageous. It makes it
possible to obtain more concentrated types of fertilizers without any
intermediary manipulation and to lower the unit price of manufacture
by the simultaneous valorization of two‘usaful products. That is why
binary fertilizers for soﬁe years now have been expanding considerably

in all the industrialized countries.

It should also be pointed out that most of the N-P fertilizer
production chains admit of the addition of potassium in the course of

manufacture,

Among the solid nitrogenous fertilizers, urea has the stronger
nitrogenous content (46 per cent). The main characteristics of urea

are:s

~ high solubility;
- oage in stocking and manipulationg

-~ non-explogsive qualities.

On the other hand, the difficulty in using these very highly
concentrated products in regions where experience is lacking in the
field of fertilizers, should continue, in the first instance, to preserve
the popularity of the more conventional forms of fertilizer like

gulphate of ammonium.

A detailed analysis of present demands for fertilizers and the
egtimated demands for the future are set out for each of the West
African States in the Annex.

The results of thig analysis for the whole of the sub-region are
indicated in Tables 45, 46 and 47.
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TAEBLE 45
Demand for Nitrogenous fertilizers in 1964 and estimates for
1965, 1970, 1975 and 1980

(Quantities in tons of N)

Countries 1964 1965 1970 1975 1980
Nigeria 2,270 3,500 12,900 27,400 43,600
Niger 36 50 500 1,500 3,000
Dahomey 100 140 500 1,500 3,000
Togo 50 80 500 1,500 3,000
Total first region 2,456 3,770 14,400 31,900  52.600
Ghana 800 1,000 6,600 13,000 25,000
Ivory Coast 2,500 5,000 9,000 17,000 33,000
Upper Volta 100 160 500 1,500 3,000
Total second region 3,400 6,160 16,100 31,500 61,000
Guinea 1,600 1,700 3,000 6,000 12,000
Sierra Leone 100 150 1,000 2,000 4,000
Liberia 300 600 1,000 2,000 4,000
Total third region 2,000 2,450 5,000 . 10,000 20,000
Gambia 20 40 300 600 1,200
Senegal 2,620 3,000 8,000 16,000 24,000
Mauritania » 350 420 750 1,500 3,000
Mali : 500 600 1,500 3,000 6,000
Total fourth region 3,490 4,060 10,550 21,160 34,200
Grand total . . 11,346 16,440 46,050 94,500 167,800
N for explosives . . l,600 . 24300 3,200
Total N 47,650 96,800 17i,000

Cver-all demand expressed

in tonsg of NH3 58,000 117,000 210,000

In accordance with document E/CN.14/INR/70/Rev.l
total ¥ 53,000 144,000 314,000
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TABLE 46

Demand for Phosphate fertilizers in.l964 and estimates for

1965, 1970, 1975 and 1980

(Quantities in tonswof,P265}

Countries 1964 1965 © 1970 1975 - 1980
Nigeria 2,770 4,120 15,000 34,300 58,000
Niger 33 60 1,000 3,000 6,000
Dahomey 100 160 500 1,500 3,000
Togo 50 80 500 1,500 3.000
Total first region 2,953 4,420 17,000 40,300 70,000
Ghana 500 700 8,700 16,000 30,000
Ivory Coast 1,400 1,800 7,000 13,000 25,000
Upper Volta . 100 .. 160 500 1,500 3.000
Total second Tegion 2,000 2,660 16,200 30,500 58,000
Guinea 2,000 2,000 3,500 6,000  1.2,000
'Sierra Leone 200 250 1,000 2,000 4,000
Libveria 500 600 1,000 2,000  4,000-
Total third region 2,700 2,850 5,500 10,000 20,000
Gambia - - 30 300 600° 1,200
Senegal 5,900 6,000 12,000 24,000 36,000
Mauritania - 30 100 300 960
Mali - 300 400 1,200 2,400 6,000
~ Total fourth region © 6,200 6,460 13,600 ~-27,300 44,100

' Qrand total 13,853 16,390 52,300 108,100. 192,100
'In accordance with document E/CN.14/INR/70/Rev.l 57,000 141,000 307,000
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Demand for Potassium fertilizers in 1964 and estimates for

1965, 1970, 1975 and 1980

(Quantities in tons of X,0)

In accordance with document E/CN.14/INR/70/Rev.l 52,000

Countri?s 1964 1965 1970 1975 - 1980
Nigeria. 1,960 3,030 9,500 19,400 29,500
Niger 20 40 500 1,500 3,000
Dahomey . 200 300 1,000 3,000 6,000

Togo 50 80 500 1,500 3,000
Total first region 2,230 34450 11,500 25,400 41,500
Ghana 900 1,100 6,700 13,000 25,000
Ivory Coast 54300 7,000 13,000 23,000 43,000
Upper Volta 100 160 500 1,500 3,000
Total second region 64300 8,260 20,000 37,500 71,000
" Guinea 1,600 1,700 3,000 6,000 12,000
Sierra Leone 100~ 150 - 1,000 2,000 4,000
Liveria 300 500 1,000 2,000 4,000
Total third region 2,000 2,350 5,000 10,000 26,000
Gambia - 30 300 600 1,200
Senegal 3,350 4,000 8,000 16,000 24,000
Mauritania - 30 100 300 900
Mali - 200 800 1,600 4,000
;1Total fourth region -~ 35350 0 4,260 1 79,200 18,500 30,100
Grand total - 13,8680 18,320 45,900 91,400 162,600
137,000 287,000
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The kinds of producits, the various locations of the production

unite and the capacity envisaged for each stage is as follows:

Phosphate Fertilizers (in tons) -

1968-1969
Supersimple {18 per ceanP205)
Togo o 180,000 (32,400 t
» of P205)

Mali’

Supertriple (46 per cent of.chﬁ)

731974 1977=197

180,000 {32,400 t+ 180,000 (32,40

of P205) ' of Pg{
55,000 (9,900 t 55,000 (9,900
of P205) of P’

Togo - - +100,000 (46,000 % 200,000 (98,0

, of P,O_) of P

. 275 z

Senegal 45,000 (20,700 t 85,000 (39,100 + 135,000 (62,1C

of P205) of ?205) of B,

Téia;'of'Péo5 53,100 127,400 20044C
(Nitrogenous fortilizers (in tons)

1968-1969 1973-1974 1977-197¢

Ammoni um sulphaté (21 per Qént )

225,000 {47,250 %

Nigeria 225,000 (47,240 % 225,000 (47,2
of W) of X) of N

Ghana* - o 225,000 (47,250 t 225,000 (47,2
‘ of W) of N
Senegal* - - 225,000 (47,2/
- of N}
Total'of>N‘ 94,500 141,7;

47,250

* The production of ammonium sulphaierhas
for purposes of calculation. According
replaced by urea or ammonium phosphates

been taken into congideération only
to a more detailed study, it may be
(see also page 117).

In the present study imports of potassium fertilizers have been envisaged.
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(b) simple superphosphate

Simple*superphesphaﬁe is obtained by the decompogition of raw
phosphates under the action of sulphuric acid.

The main reaction of sulphuric acid on natural phosphate is to
change tricalcic into monocalcic theoretically:

" Ca, (PO 150 - 1 (PO,), + 2 CasO

:§3(P4)2+2H284_________}Caﬂ4( 4)2 2 4

In actual fact, the mixture obtained has about 30 per cent mono-
calcic phosphate in it, 10 per cent dicalcic, 45 per cent calcium
sulphate, the rest consisting of humidity and phosphate impurities
(Fe? Al, etc.) more or less in a converted form. These products
develop slowly when stocked before achieving a stable form. The
interesting point is the fact that the final product contains 16 - 22
per cent of P205 which is assimilable (depending upon the origin of
the phosphate) the major portion of which in excess of 90 per cent is
soluble in water. On the other hand, the presence of sulphur is
appréoiatédhin_most fybés of cultivation.

The modern installations are constantly in operation and include
the following:

" = a plant for breaking up the raw phosphate;
- a reaction plant (acidulation);

- bagging plant,

In Table 48 will be found investments, raw materials and all
production costs for simple superphosphate in connexion with the

factories envisaged,

| (c)v Triple superphosphate

Triple superphosphate is obtained by treating rock phosphate with

phosphoric acid:

Cay (213‘04):2 + 4 HyPO, > 3Cal, (PO4)2
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TABLE 48

Cost of the production of a ton of simple superphosphate

(in dellars)

Capacity (ton/year)

Togo Mali
Investment {(US$1,000) 180,000 554000
1,100 600
Item Unitsg”Qnantity Price Value Price Value
>1. Rock phosphates t 0.63 11 ‘6.9 11 6.9
2, Sulphuric acid t 0,37 18.6 6.9 26.4 9,8
" (monohycrate) . -
3. Electricity Kih 30 0.048 1.4 0.061 1.8
4. Packing sac 40 0.1 4,0 0.11 4.4
5. Labour & supervision 0.7 1.2
6. Capital costs ‘ 0.9 1.6
Total 20,8 25.7
7. Contingencies - 1,0 1.3
I. Workshop price 21,8 27.0
8. Indirect costs, '
general expenses,
selling costs x/ 2.2 207
II. Cost price - 24,0 29.7
9. Profits aifter payment
of taxss 2.2 307
10, Profits before payment
of taxes ﬁg/ ' 3.6 6.1
IIT. Selling price 27.6 35.8
Estimated import price {c.i.f.)s 45,0

g/' 10 per cent
gg/ 30 per cent

of +the workshop price.

of the fixed investment (supersimple + sulphuric acid)
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In actual rast; a portion of the phosphate impurities is attacked
by the phosphorlc aold’ Ilu0”1d8 @nd-calcium chloride, lime, iron oxides,
alumlna etc, and in the final product will be found soluble salts
1ntroduced by H PO4, particularly if this acid is prepared by the wet
prooess, The "supcrtiriple’ content therefore depends on the richness
of the phosnhates and the varity of the}acidwusedv(practically 47 per

cent of the total PQO5 with 34 per cent phosphate and wet acid,

The phosphate attack is never complete, and there is about 2 per
cent insoluble phosphate, which reduces the content to 46 per cent of

aggimilable PO,

2°5
A modern triple superphrosphate plant ig mede up of the following

unitss

o unit designed to break up the rock phosphates

i

acidulation (with phosphoric acid)j

1)
H

!

processings

- a contrivancs for packing in bags,

The product can be sold in ppgder after it has been broken up or
granulated in an avproviriate plant, If the triple superphosphate should
be applied o a mixture, it is advisable to have it granulated. Granu—

lation is not envisaged in the present study.

- Investments, raw materials and all triple superphosphate productiocn
¢osts for the first units envisaged in Togo and Senegal are indicated
in Table .19, '

(da) Llmmoniun sulphate

Ten years ago ammcaiun sulphate was ehfirely a by-product from the
manufacturs of coke, due to -the action of the ammonia in coal gas on
sulphuric acid, &% presen’, having regard to the increase in size of
~ ammonia waits, ﬁhe sulphate ig manufactured by direct neutralization of
the sulphuric scid %hrough‘synthetlc anmonia. The following reaction

can be observed:

3,?’ . {
sto4 + ATH, .. \NH4)2 504
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TABLE 49

. Cogt of the production of a ton of triple superphosrhate

(in dollars)

Capacity (ton/year) Togo Senegal
Investnment (US$1,000) 100,000 45,000
930 590
Itenm Units Quantity Price Value Price Value
1. Rock phosphate
(37% of P,0;) t 0.32 11 3.5 11 35
2. Phosphofic acid o
(40% of P205) + 0.36 109.0  39.2 108,8 39.2
3. Electricity Kih 60 0.048 2.9 0.02 1.2
4, Fuel oil t 0.09 20 1.8 20 1.8
6. Labour and
supervision 1.4 245
7. Capital costs 1.5 3.0
Total 6003 6102
8.. Contingencies 3,0 3.1
I. -Workshop price 63.3 64.3
9. Indirect costs,
general expenses,
selling costs x/ 2.3 3.0
II. Cost price 65.6 67.3
10, Profits after :
payment of taxes 55 Te2
11. Profits before
payment of taxes xx/ 9.1 12.0
III. Selling price TdeT 79.3
Estimated import prioev(c.i,f.)s 85.0

g/ 5 per oént of the fixeéd investment (supertriple + phosphoric acid)

gg/ 20 per cent of the fixed investment (supertriple + phosphoric acid)
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Since-ammonia and sulphuric acid react directly, the ammonium
sulphate is orystallized, separated by centrifugal force, and then
dried and cooled.

The production plant consists of the following units:

- ammonia evaporations

-~ saturator;

H

crystallizator;
- drying tower including the cauldrons

- cooling room.

Investments, raw materials and other elements in production cost
for a unit of 225,000 tong/year of ammonium sulphate depending on the

varioug locations are given in Table 50.
ITI. 7. Explosives

(2) Demand and capacity to be irstalled

It is proposed to produce indusgtrial explosives with oil-bound

ammonium nitrate, "ANFO" explosive.

Up to the end of the second world war, the main customer for
ammonium nitrate was the explosives industry. It was not much used
as fertilizer because of its resemblance tc water. This problem was
solved by producing crystals of uniform thickness and wrapping them

round with olay or kieselguhr.

Nowadays the grains of ammonium nitrate are used as fertilizers.
Since they possess the acid function which is suitable for dry regions
and calcareous moils, and at the same time the bagic function which is
of interest in rainy areas, they can be used in all circumstances.
Typical ammonium nitrate compounds contain 34.55 27.5 and 20.5 per
cent nitrogen. However, they are relatively dangerous to handle in
concentrated form, because an organic contamination can produce a

gerious explosion,

The annex contains a very detailed study of the demand for
explosives for sach State. The figures for the whole of the sub-
region have been grouped together in Table 51.
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Gost of the production of s iton of smonium sulphete
(in USH)
Higeria Obana Ivory Coast (uinea* Senegal
Cepacity (tone per year) 225, 000 225,000 225,000 22§: <I>oo 225%00 225,000
Investment (US$1,000) 1,200 1,200 1,200 1,200 1,200 1,200
Degoription Units Qaantity Price Value Price Value Price Value Price Value Price Value Price Value
1, Ammonium t 0. 26 42.3 11.0 45.9 11.9 5640 14.6 73.1 19.0 56,3 14.6 60.5 15.7
2. Sulphuric acid (98%) 0.77 16.4 12.6 16.1 12,4 16.4 12,6 17.1 13.2 16.5 12.7 16.2 12.5
3, Electricity kWh 30 0.013 0.4 0. 00265 o1 0. 0146 0.4 0.035 1.1 0.015% 0e5 0,02 0.6
4. Packing sao 40 0.1 4.0 4.0 4.0 4.0 4.0 4.0
5. Labour and supervision 2,3 2.3 2.3 2.3 2,3 2.3
6. Capital costs a8 0.8 0.8 —0.8 _.9.8 ~0.8
Total 31.1 31.5 34.7 40.4 34.9 35.9
7. Contingencies 1.6 1.6 1.7 2.0 1.7 1.8
I, Workshop price 32.7 331 36.4 42. 4 36.6 37.7
8, Indirect costs, general expenmses,
selling costa** 3.3 3.3 3.6 4.2 3.1 3.8
1I. Cost price 36.0 36.4 40.0 46.6 40.3 41.5
9. Profits after payment of taxes 3.6 3.8 3.8 3.8 3.8 3,8
10, Profits before payment of taxeghx® 6.0 6.4 6.4 6.4 6.4 6.4
I11. Selling price 42.0 42,8 46.4 53.0 46.7 47.9
Estimated import price (c.i.f.) 50

* In mecordance with the present price of electrical emergy (Version I), and the estimated price for the future (Version 11}
#x 10 per cent of the fixed investment (NH3 + 32804 + smmonium sulphate)

#¥% 13,7 per cent of the fixed investment (NH, + E_SO, + anmonium sulphate)
3 4
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Demand for Explogives in 1964 and estimaies for 1965,

1970, 1975 and 1980

(quantities in tons)

Countries 1964 1965 10 1975 ¢80
Nigeria 1,751 1,840 2,340 3,600 3,800
Niger 8 10 20 40 80
Dahomey 150 160 230 320 4240
Togo 54 59 100 150 250

Total first region 1,963 2,069 2,690 3,510 4,570
Ghana 2,482 2,600 3,350 44300 5,500
Ivory Coast 54 58 80 110 160
Upper Volta 17 82 120 160 220

Total second region 2,613 2,740 3,550 4557C 5,050
Guinea 1,200 1,280 1,800 2,500 3,500
Sierra Leone 198 210 300 420 530
Liberia 400 430 600 840 1,210

Total third region 1,798 1,920 2,700 3,760 5.290
Gambia 16 20 40 80 160
Senegal 56 62 100 16C 250
Mauritania 300 320 450 630 £20
Mali 6 6 15 30 %)

Total fourth region 570 NS 200 S

Grand total of whichs 3,752 T.137 9,545 12,740 17,10

NH N03 (55% of the Grand total) 3,700 3,900 5,200 7,C00 9,453

4
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In the present report, the following capacities of "ANFO" oil—

bound ammonium nitrate are envisageds -

1970 1975 1980
Nigeria 7,000 7,000 10,000

More detailed studies suggest that in future, new units based either-
on ammonium nitrate, dynamite, gelignite; or other explogive materials..

may be contemplated,

(v) Ammonium nitrate

Theimanufaotﬁre ¢ nitrate is practically bound up with the manu—
facture of nitric acid, for which it provides a regulé%iﬁg market in
integrated factories. All that is necessary is to neutralize the acid

by using ammonia on an addition reaction basis as follows:

H NO, + NE, WH X0,

There ave several processes, continuous or discontinuoﬁs, in which
heat when rel .ased vaporizes part of the water. The procduct is dried
and granulated by varicus technigues, the most modern being vacuum
evaporation. The manufacture of explosives for immeliate use, is
carried out by mixing ammonium nitrate with small guantities of sawdust
or cork fuel oil or diesel. As a rule, it is manufactured in the same

plant which produces ammonium nitrate.

The processes followed in the industrial manufacture of nitric

acid are based on the following stages:

Direct oxidation of amaonia by the action of airs

The abgorption of NOQ by water:

4 NH, + 5 02)

3 (TR ——

s 4 NO + 6H'20,

2 NO + 02 3 2 N02

3 N02 * HQO . ; 2 HN03 + NO
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The NO nitrous oxide is brought back for a fresh operation. The
over-all result of the reactions is 90 to 35 per cent, and this
produces a diluted acid containing 60 per cent of HNO3.

The BAMAG process, which uses platinum sheets as a catalyst and
a low pressure, is now replaced by the Fauser process which operates
at a pressure of 2.5 to 3 kg/cm2 or by the Uhde process at a pressure

6 to T kg/cmz.

A plant in constant operation, designed for the production of
explosives with a liquid ammonia base, includes the following umits:

- NH, vaporizator

3
- plant for the production of nitric acid (ventilator, NH3
combustion plant, catalyst, absorption plant
-~ golution and condensation plant
- crystalizator
- mixer

- packing plant

According to Chemical and Engineering News (27 April 1964) the explosive
force of ANFO can be increased l.4 to 6.0 times, by the addition of

aluminium (5 ~ 30 per cent in weight). Table 52 indicates investments,
raw materials, and other factors of production cost for a unit of

74000 tons per annum of ammonium nitrate, depending upon the different

locations.
III. 8. Plastics

(a) Demand and capacity to be installed

As regards production capacity and rate of growth, the most

important of the plastic group can be classified as followss

- polyolefines: polyethylene
~ vinylics H polyvinyl chloride
-~ polystyrenes
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TABLE 52
Produotion oost of & tow of oil-bound smmonium nitrates "ANPO" explosive
” (in dollers)
) Nigeria Ghana Ivory Comst Quinea* Senegal
Capacity (tons per year) 7,000 1,000 7,000 7:630 .‘;;géo 7,000
Investment {US$1,000) 900 900 900 200 900
Deseription Units Quantity Price Value Price Value Price = Value Price Value Price Value Price Value
1. Aomonia t 0.43 42,3 18.2 45.9 19.7 5640 24.1 T3.1 31.4 56.3 24.2 60,5 26,0
2. Diesel % 0.04 30.0 1.2 1.2 30.0 30.0 1.2 30.0 1.2 30.0 1.2 30.0 1.2
3. Chemical products &
catalysts 1.0 1.0 1.0 1.0 1.0 1.0
4., Eleotricity k¥Wh 360 0.013 4,7 0. 00265 1,0 0, 0148 5.3 0,035 12,6 0. 015 5S¢4 0. 02 7.2
5. Packing 22.0 22,0 22,0 22,0 22.0 22,0
6. Labour and supervision 13.3 13.3 13.3 13.3 13.3 13.3
7. Capital costs 20,0 20,0 20,0 20,0 20,0 0.0
Total 80. 4 78.2 86.9 101.5 87.1 90,7
8. Contingenoies 4.0 3.9 4.3 5.1 4.4 4.5
I. Workshop price’ 84.4 8z2.1 91.2 106.6 91.5 95.2
9. Indirect expenses, general
expenses, selling costa** 8.4 8,2 9.1 10.7 9.2 9.5
II. Cost price 92.8 90.3 100.3 117.3 100, 7 104.7
10. Profits after the payment ¢f taxes 21.4 22,0 22,0 22.0 22.0 22,0
11. Profits before the payment of taxes®** 35.1 36.6 36,6 36,6 36.6 36,6
I1I, BSelling prioce 128.5 126.9 136.9 153.9 137.3 141.3

Eatimated import price (c.1.f.)

150

* sscording to the present Prioe for electrioal enmergy (Version I) and the estimated price for the future (Version II)

*#% 10 per oent of the workshep price

*%% 20 per cent of the fixed investment (m3 +.NH,¥O

3)
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‘POIyethyiene'ié still the most important plastic in the United

States., In Europe, in spite of the competition offered by vinyl

polychloride it is likely to meet with the similar success.

.. The average annual rate of production growth from 1953 to 1963
was 27 per cent in the United States, 31 per cent in West Germany,

and 38 pér cent in France.

The world production envisaged for 1965 should rise to 2 million
tons of low density polyethylenej in 1970, the production of low densi?y
polyethylene should reach 3,500,000 tons.

In 1962, the consumption per head of population‘was approximately

as follows:

- United States 4.2 kg per head of population
" England 2.1 kg per head of population
France : 1,9 kg per head of population

- West Cermany 1.8 kg per head of population

Polyethylene is used in making films for use in packing food,
fresh vegetables, textiles, fragile products, toys and chemical

PI'Oductg 3 esresve

Other uses to which it may be put apart from packing, apply to
agriculture and building: bedding and covering plants, the cqnstruction
of silos, carpeting reservoirs on farmgs in order to avoid the ioss of
water by infiltration. ©Polyethylene sheets can be converted by
thermo-forming into boxes of various sizes for packing or into other

articles (refrigerator door panels, picnic trays etc,).

Because of its electrical and di~electrical features, polyethylene
is used in the electrical industry. Polyethylene can be converted by
-bellows into:bettles of very diverse shapes and forms, for storing

pharmaceutical products, food, chemical products ap@;cosmqtig%,

Polyﬁthylene tubes are becoming increasingly ‘popular for .uged.on
farms, in mines, houses, and the food industries, particularly.for- -

conveying cold water, milk, fruit Jjuices, etc.
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Polyethylene is ptaced on paper, cardboard, cellophane, pglyester
filmeg, aluminium sheets, glass fibres, and fabries, Métefiéiéimade,
with polyethylene, are impervious to water vapour, flexible, endowed
with an excellent degree of chemical ineriia, are ea311y‘welded together

under the 1nfluence of heat, are odorless, tasteless, and non-toxlc.

High density polyethylene is well adapted to the manufacture of A
articles that need to be rigid, light, and heat resisting. It‘is well
adapted also to non*friable'chemical products used as cooking utensils
(pails, spoons, cooking pans and sieves and in bathrooms (wash ‘hand

basins, and lavatory basins).

Pélyvinyl chloride is at present one of the most important plastic

materials in the world, from the stand point both of congumption and
production. The market for plagtic materials in Burope is dominated
by polyvinyl chloride, whereas in the United States there is an almost

equal balance between polyvinyl chloride, polyethylene and polystyrense.

From 19%4 to 1961, the annual increase in productiOnvwas on the

average 26 .per cent in France, and 13 per cent in the United States.

In 1962 the COnsumptich per head of population in the different

countries was as followss

" West Germany ‘ 3.6 kg per head of population
" United States "~ 3,1 kg per head of population
';Unlted Flngdom 2.7 kz per head of population
France ‘ 2.6 kg per head of population
b”VItaly o ‘ 2,2 kg per head of population
The Benelux countries " 2.2 kg per head of population -

i It is not possible to draw up an exhaustive list of the uses to
whloh BVC may be put, although the markets for this are develaplng
every day. It is used in building (pipes, tubes, oconhexiops fo¥ pipe-
borne ﬁatéi, and distribution, for removing used water or very corrosive
liguids, gutters, window frames; elemenis of shutters or blindsy

corrugated Toofing sheets, partitions. etc.),.in agriculture (for
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lining water reservoirs, irrigation Cénals, for the rapid construction
of green houses and silos etc.) for making garmets, industrial fabrics
(special filters), curtains, table cloths, seat covers etc., for the
manufacture of materials used in the chemical industry for stocking or
transport (pumps, ventilatore), corrosive acids, or liquids, in making
receptacles for cooking o0il, detergents, lubricating’oils, fruit Juics,
wines, yoghourt etc. for soil dressing, linoleum, travelling érticles,
boots, toys, gramophone records, belt conveyors, covering for cables
and electric wires, making packing material for foodstuffs and other

articleg etc,

Large quantities of Eolxstﬁéaﬁe aréfuée& particularly in the United
States. In 1962 the consumption per head of population was approximately

ag follows:

United States 3.2 kg per head of population
Great Britain 0.98 kg per-head of population
France 1,07 kg per head of population

In 1963, packing accounted for approximately 13 per cent and 24 per
cent of the consumption of polystyrens respectively, in the United
States and Great Britain. It is used in electricity (partially or
completély, TV frames or radio apparatus, battery wrappers, recording
spools for magnetic tape recorders); in building (luminous screens,
signs, tiling covering kitchen walle and bathrooms), for the produc-
tion of refrigerator and ice box elements, for making domestic
ventilators and different parts of air-conditioning apparatusy the

nmanufacture of household articles and toys, etc.

In the present réport production of polyethylene and polyvinyl

cohloride are envisaged as & possibility for West Africa,.

The detailed analysis of the present demand for plastidé;ménd
future demand as far as the West African States are concerned, will

be found in the Annex for each of the West African countries.

The results of this analysis for the whole of the sub-region ars
to be found in Tables 53, 54, 55, 56, 57 and 58.
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.. TABLE 53
Domand for Plastic- Materials in 1964 and estimates for
1965, 1970, 1975 and 1980

(Quantities in tons)

Countries . 1964 1965 £ 1970 1975 - 1380
Nigeria 4,167 5,620 17,200 42,700 106,400
Niger 281 380 1,160 3,540 10,800
Dahomey 160 195 530 1,400 3,800
Togo 106 132 400 1,200 3,000

Total first region 4,714 6,327 19,290 48,840 124,000
Ghana 1,314 1,780 73900 19,700 . 39,700
Ivory Coast 4,229 5,250 12,000 19,000 30,600
Upper Volta 200 250 760 2,330 17,100

Total second region - 5,743 ,7,280 20,660 41,030 77,400
Sierra Leone - 98 132 440 1,340 4,100
Liberia = - 100 120 © 300 ~ 700 1,800

Total third region 1,448 1,752 5,240 11,040 20,400
Gambia 2 4 50 200 . 500
Senegal 1,658 1,990 4,900- 10,000 16,000
Mauritania R 100 - 115 - 230 460 900
Mali . 80 108 490 1,800 - 6,800

Total fourth region 1,840 2,217 5,670 12,460 . 24,200

Grand total 13,745 17,516 50,860 113,370 246,000



E/ON.14/INR /109
Page 145

TABLE 54

Demend for Plastics Per Head of Populstion: Lstimates

for 1965, 1970, 1975 mnd 1980

- (in kg) o

Countrics | 1965 1970 1915 1980
Nigeria, 0,10 0, 25 0,54 1,17 -
The Niger 0,12 0,32 0,87 2,31
Dahomey 0,08 0,20 0,48 1,13
Togo 0,08 o 0,22 . 0,58 1,27
Total first region 0,97 0,26 - 0,56 1,22
Ghena 0,23 0,88 1,89 3,27
The Ivory Coast 1,37 2,83 4,01 - 5,68
The Upper Volia 0,05 0,15 0,41 1,11
Tot~l sccond rcgion 0,45 1,12 1,97 3,25
Guinea 0,43 1,16 2,08 2,88
Sicrra Leone 0,05 0,15 0,40 1,12
ILiberia 0,11 0,27 0360 1,45
Tot=l third region 0,24 - 0,66 1,25 2,05
Gambia ’ 0,01 0,14 0,47 1,02
Scnegol 0,57 1,30 2,41 3,46
Houritenia 0,16 0,30 0,56 1,01
Mnli 0,02 - 0,10 0,32 1,05
Totnl fourth region 0,24 0,57 . 1,13 . 1,%

Genoral total 70,18 C 0,45 0,88 1,66
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TABLE 55
Demand. iqr quye‘th,ylene in 1964 and Estimates -
for 1965, 1970, 1975 and 1980
(uantities in tons)

Countries 1964 1965 1970 1975 1980
Higeria 1,000 1,250 4,500 12,000 28,000
The Niger 100 125 350 1,000 3,000
Dahomey . 30 40 130 350 1,000
Togo - f 20 30 _.10C 300 900
Total firet region 1,150 1,445 5,080 13,650 ~ 32,900
Ghena 25 160 1,000 4,000 10,000
The Ivory Coast 141,700 2,000 3,000 5, 000 8,000
The Upper Volta L 40 - 60 - - 200 650 2,200
Totnl sccond re ion - 1,765 2,160 4,200 9,650 20,200
Guinea - - 800 1,300 2,100
Sierra Leone 20 30 120 350 1,200
Liberia | 60 - 170 150 300 650
Total third re_ion 80 100 1,070 1,950 3,950
Gambia - - 10 50 150
Scnegal 250 300 1,400 3,000 5,000
Mouritenia 20 23 60 120 270
Mali 20 - 25 - 130 500 2,000
Total fourth regiom 290 348 1,600 3,670 7,420
Generel total. . .- 3,285 - 4,053 11,950 - 28,920 64,470 "
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TABLE 56

Dewand for Polvethylene per Head:df‘?opulatioanstimated

for 1965, 1970, 1975 and 1980

(in kg)
Countries 1965 1970 1975 1980
Nigeria 0,02 0,07 0,15 C,31
The Niger 0, 04 0,10 0,24 0,64
Dahomey 0,02 0,05 0,12 0,30
Togo 0,02 0,00 Q15 0,38
Total first region = 0,02 0, 07 0,16 0,32
Chana 0,01 0,11 0,38 0, 82
The Ivory Coast 0,52 0,71 1,05 1,49
The Upper Volta = 0,01 0, 04 0,11 0,34
Total sccond ropion 0,13 0,23 0,46 0,84
Quinea - 0,21 0,30 0,42
Sierra leone 0,01 0,04 0.11 0,33
Liberia , 0,07 0,14 0,26 0,52
Total third region 0, 01 0,13 0,22 0,40
Gombia | - G,03 0,12 0,31
Sencgal 0,09 0,37 0,72 1,08
Mouritania 0,03 0,08 0,15 0,30
Mali 0,01 0,03 9,09 0,31
Total fourth region 0,04 0,15 0,33 0,59

Qeneral total 0, 04 0,11 0,23 0,44 .
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TABLE 57

Demend for PVC in 1964 and Estimates for 1965, 1970, 1975 and 1980

(Quantitics in tons)

Countries 1964 1965 1970 1975 © 1980
Nigcria 2,000 2,500 6, 000 13,000 28, 000
The Niger 100 125 350 1,000 3,000
Dahomey 40 50 150 400 1,000
Togo 30 40 150 400 900 _
Total first rcgion 2,170 2,715 6, 650 14,800 32,900 .
Ghana 80 300 2,000 5,000 10,000
The Ivory Coast 1,700 2,200 4,000 6,000 9,0C%
The Upper Volta 60 80 240 720 2,200
Total second rciion 1,840 2,580 6,240 11,720 21,200
Guinea 1,000 1,150 1,850 3,000 4,850
Sicrra Leone 30 40 130 400 1,200
Liberia 10 15 40 150 500
Total third rogion 1,040 1,205 2,020 3,550 6,500
Ganbia - - 20 70 150
Scnegal 1,000 1,200 2,400 3,600 5,400
Mauritania 30 35 70 140 270
Mali 30 40 160 600 2,100
Total fourth region 1,060 1,275 2,650 4,410 7,92
General total 6,110 7,750 17,560 34,480 68,570
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Domend for I'VC por Head of Fepulation cstimated

for 1965, 1970, 1975 and 1980

(in kg

Countrios 1965 1970 1975 1980
Nigeria 0,04 0,09 0,17 0,31
The Niger 0,04 0,10 0,24 0, 64
Drhomey 0,02 0,06 0,14 0,30
Togo 0,02 0,08 0,19 0,38
Tot+l first rcgion 0,04 0,09 0,17 0,32
Ghana 0,04 0,22 0,48 0,82
The Ivory Coast 0,57 0,94 1,27 1,67
The Upper Veltn 0,02 0,05 0,13 0,34
Totsl seeond region 0,16 0,34 0,56 0,89
Quinca 0,33 0,48 0,469 0,96
Sicrra Leonc 0,01 0,04 0,12 0,33
Liboria 0,01 0, 04 0,13 0,40
Totnl third rec.ion 0,17 0,25 0,40 0,65
Gombia - 0,05 0,16 0,31
Sencgal 0,35 0, 64 0,87 1,17
Mruritania 0,05 0,09 0,17 0,30
Mali 0,01 C,03 0,11 0,32
Total fourth Tceion 0,14 0,27 0,40 0,63
General total 0,08 0,16 0,27 0546
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The various locntions for production units ~nd the capacitics

envisaged for each stage ore as follows:

P

Polycthylene (in fons)

1974 278 X019

The Ivory Coast 30,000 30, 000 - .-30,000
Nigeria - 30,000 30,000
Total 30,000 50,000 - 60,000

Polyvinyle chloride (in tons)

B o191 1976 1979
Nigeria 20,000 20,000 40,000
Ghana — 20, 000 20,000
Total ‘ 20,000 40, 000 60,000

(b) Polyethylenc

Contrary to pnst or present goncral prrctice in the Unitcd'Stétos,
where the production of cthylene first begen with refincd gas, liquid
gas cnd ethﬁne_obtainod_from breoking up naturnl gns, cthylene in

Burope anpd Japan was produccd from the pyrolysis of naptha.

The production of cthylene from naptha outside the United States, is
evaluated at 80 per cont, and the estimntes forcshadow an incronsc in

this proportion in the coming years.

In.the present report, the production of ethylunc Yrom n~ptha

(stcom~cracking of noptha) has boen wnvisaged.

The features of anptha have nn -appreciable.influcnce on yiclds
in ¢thylene and its by-—products, the opcrntive conditions in respect
of crncking tempcrature, contncet time and prossurc boeing constant.

The valorizntion of its by-products has a considirable offcet on

the opcrative production costs of esthvlene
¥ a
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Bearing in mind the manufacturing processcs, it has become customary
to scparate polyethylenc into high-prossure polycthylene (or low—density
polycthylene) and low-pressure polycthylene (or hijh-density polycthylene).
Low-pressure polycthylone has a greater density, and it is more rigid

than high-pressure polyethylences

In this report account has been taken in the firet stage of high-
pressure polycthylence production. In the following stages, the possibilities

of manufacturing low-prossure polyethylenc may be cxominedes

The production of polycthylene from naptha, and polyethylene by
meang of polymerization, calls for the following opcrations and

partial procedurcs:

~ %orlzatization of naptha

- @team cracking of naptha

-~ (quick cooling of the gas obtained
-~ gepnrotion of the gas

-~ cthylene comprcssiony

~ polymerization

~ geparation of circular gas

- granulation
-~ putting into hags
Investments, row moterials and other elements in the production

cost for a unit of 30,000 tons pocr year of polycthylene, depending

on the diffcrent locntions, nre given in Toable 59,
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. ‘ TABRLE 59
Cost of the production of a ton of high-pressure po;zotgzhne (1n US$)
Bigeria ghans (hxineg” Ivory Coast Senegal
v.1. - v.IX
Capacity (tons per year) ..esveececeen 30,000 30,000 30, 000 30,000 30,000 30,000
Investments (US$1,000) cevevevincennes 23,000 23,000 23,000 23, 000 23,000 23,000
Items Quantities Price Value Price Value Price Value Price Value Price Value Price Value
1. Naphtha 3.84 20 76.8 20 16.8 20 76.8 20 76.8 20 16.8 20 76.8
2. Catalysts & chemioal products 22.0 22.0 22,0 22.0 22.0 22,0
3. Elecotricity 3,000 0.013 39.0 0. 00265 8.0 0.035 10%.0 0.015 45.0 0. 0146 43.8 0, 02 60.0
4., Llabour and supervision 12.0 12,0 12.0 12.0 12.0 12.0
5. Capital coste 11%.0 119.0 119.0 119.0 119.0 119.0
6. Credit for by-products
intended for sale =25.0 ~25.0 =25.0 =25.0 -25,0 =25.0
Total 243.8 212,8 309.8 249.8 248,6 264.8
7. Contingencies 12,2 10.6 15.5 12,5 12.4 13.2
I. Workshop price 256.0 223.4 325.3 262.3 261,0 2718.0
8. (Qeneral expenditure, indirect
expenditure, selling costs zx/ 25.6 22,3 32.5 26.2 26,1 27.8
1I. Cost price 281.6 245.7 357.3 288.5 287.1 '305.8
9. Profits after paysent of iaxes 69.0 69.0 69.0 69,0 69.0 69.0
10, Profits before payment of iax 115.0 115.0 115.0 115.0 115.0 115.0
III. Belling price 39646 360.7 472, 3 " 403.5 402.1 420.8
Estimated import price (c.i.f.) 430 - 500

x/ According to the present prioce of electrioal energy (Version I) and the estimated price for the future (Version II).
xx/ 10 per oemt of workshop price.
xxx/ 15 per oent of the fixed invesiment.



B/CN,14/I0R/109
Poge 153

(e) Folyvinyle chloride

Polyvinyle chloridc is produced by the polymcrisation of vinylie

chloride,

Thers are three main methods of preparing vinyle chloride. The
first is by a combination of bydro-chloric acid and acetylenc. The
sccond starts with chlorine and othylene, the dichloro-cthane produced
is then broken up by thcrmal force thus produciné>vinyle chlérido and
hydro-chloric acid.

Because of the fret that the price of coal and clectricity is always
on the incrc-~se, the production process for ncetylcnc bascd on oalcium
carbide is now loss attractive,y end the cxpansion of ~cetylone production

will in futurc be bascd on natural grs and haptha.

Conséquently vinyleAchloride moy be produced from a mixturc of

ecctylene and cthylencydircetly derived from a unit of naptha pyrolyosis.
This last procoss has becen envisaged in the proescnt report.

According to the Kurcha proccss, by cracking the naptha thermally,
one cen obtain  a gascous mixture of 50~53 per cont ncetyleng 47-50
per cent ethylene, carbon oxide, Lydrogen and other hydro~carbon fucls.
The latter aro scparated from the mixture and the gos is purificd contoining
only accthylone or cthylene. Aftcr regct;on with chlorine and a scrics
of preparatory stages, monomere is obtoincds The ndvantage of this
proccas is that there is no hydro-chloriec acid as o by-product, and
the escrping gas can be uscd as heating as in the cracking operation,

The following plont must be provided for the production proocss:

~ oracking plant
3 - oxygon-producing plant
- compression and gas-clesnsing plant
- ncctylene renction plant
-~ ¢thylenc rcaction plant
— plant for separating and purifying vinyle
- polymcrizetion plant including refrigcrstion, dchydration,
snd drying

- granuleting plont
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In Table 60 will be found investment costs,'g\yondlture in conncxion
with staff, capital, raw materials and all productlon GIP@nSbS for
a unit for 20,000 “tons per year of polyvinylc chloride based on the

pyrolysis of naptha for the verious locations,

" Another procedure based on acctylene which uscs methane (as
natural gas) or othor gaseous hydroecarben fuels, but allows for
smallcr fractions of maptha, is at present being worked out in the
United States (undcr the dircetion of Professor Othmer znd his team), -
as well as in other countries. 4s the oper.tions only produce a -
single gaseous currcnt which contnins acctylene, hydrogen and methonc,
(when methane is uscd initially), the costly plant for scparating
gaseous products is unnecessary, and thls will have the effect of
rcducing cquipment expenditures If t.e process is commerclally'feeglble,
this diminution in joint expenditure for plant coupled with the
procccds from the possible smlc of hydrogen to a nitrogenous fertilizer
f%ctory,W1th which the qcotylene fuctory in Nigerie might be integratcd,
would make it possible for acctylene to be obtaincd at a lower cost
price thon is possible at prescnt with any of the othcr processcs
in usce. As this ncw process is particulorly important for the developing |
countrics, it would be suitab;eggybﬁge proe—=investment stage in our

investigations; to toke this into consideration as a possible process.

It must also be added that accorfing to Chemical and Engincering.
News (V.44, No. 24, 13 June 1966) the application of the now Pechiney -
St. Gobain mass vinylic chloride polymerization (two-step bulk polymcriza—

tion or solventless process) may reduce the fixed investment and the

production cost of PVC.
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TABLE 60
Cost of the production of m ton of polyvinyl chloride (in US$)
Figoria Ohana Guine&!/ Senegal Ivory Comst
Capacity (tons per year) .iseveeecess 20,000 20, 000 23; %)(:'JO ZE),I&)O 20, 000 20,000
Investment (US$1,000) vursrrccessones 6,200 6,200 6,200 6,200 6,200 6,200
Itenms Unite Quantities Price Value Price Value Price Value Price Value Privce Value Price Value
1. Naphtha 0.93 20 18.6 20 18.6 20 18.6 20 18.6 20 18.6 20 18.6
2, Chlorins T 0.615 91.4 56,2 63.4 39.0 133.6 §2.2 20,6 55.7 9l1.4 56.2 - 88.7 k4.6
3. Catalysts and chemical products 12,0 12,0 12.0 12.0 12.0 12.0 12.0
4. Fuel T 0.3 20 6.0 20 6.0 20 6.0 20 6.0 20 6.0 20 6.0
5. Electricity k¥Wh 850 0,013 11.1 0. 00265 2.3 0. 03% 29,8 0,015 12,8 0.02 17.0 0.0146 12. 4
6. Labour and supervision 15.0 15.0 15,0 15.0 15.0 15.0
7. Capital expenditure _46.0 _46.0 _46.0 _46.0 _46.0 _46.0
Total 164.9 138.9 209.6 166.1 17¢.8 164.6
8, Contingencies 8.2 6.9 10.5 8.3 8.5 8.2
I. Norkshop price 173.1 145.8 220,1 174.4 179.3 172.8
9., Indirect expenses, general
expenses, selling costs xx/ 17.3 14.6 22,0 17.4 17.9 17.3
II. Cost price 190.4 160.4 242,1 191.8 197.2 190.1
10. Profiis afier payment of taxes 60.0 60.0 60.0 60.0 60.0 60.0
11. Profits before payment of taxe 100.0 100,0 100.0 100,0 100, 0 100.0
I1II, Selling price 290, 4 260,4 342.1 291.8 297.2 290.1
Import price (c.i.f.) 400 - 450

y According to the present price of electrical energy (Version I) and the estimated price for the future (Version II).

xx/ 10 per cent of the workshop price.

xxx/ 25 per cent of the fired investment (012 + PCV).
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IIT. 9 Pesticides

(2) Demand and cnpacity to be installed

In West Africa, pesticides are a frirly consicderable end steodily
progressive markct. They deal with products that ore of interest
not only to housewivcs but also to the health, esgricultural and

2nimal hugbandry scrvices, ctca

The most consistont users of pesticidos are the hygiene and
egricultural scrviccs which control malaria, yellow fever and other
endomic diseases or protect the crops from attack by insects or mushroom
fungoids.

Pesticides are offcrcd on the market in the shape of a number

of products, whosc namcs it is impossible to rcmember.

Nevertheless, in this multitudinous varicty, threce important

groups may be distinguished:

- hydrocarbidce chlorides
- organic compounds of phosphoric acid

~- N-nlkyles -~ carbonatces

Whoen insect control begeon on a large scale, the first suecesses

were scorcd by the use of hydrocnrbide chlorides in particular,

Owing to their low price and the ¢xXtensive usce made of them,

the products in the first ~oup topped the consumption 1ist.l

l/ According to information rcccived from the companies that sell
pesticidos in West Africa, a new insccticide "sevin" (1~naphthyl
N-methylcarbonete) may in future play a very important role
alongside IDT ~nd BHC,
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DDT and BHC have assumed importance because of the following advantoscs:

- DDT and BHQ are oheaper-than,ﬁhe products in thc second or third groups.
~ DIT is not as toxic as the organic compounds of phosphoric acid,
and for this rcason docs not present ony danger to the uscr,
- DIT and BHC offcr = wide range of activity,
~ When DDT and BHC ocn be mixcd casily, there arc other posaihle uscs
to which they may bo . applied,
- The application of DDT ond BHC docs not require oxperts, as is the .
case in organic compounds of phosphorie acid,

The production of DDT and BHC-is relntively o8y

It is not hocossary‘tp'go'té‘thé‘trdubie of tcoking a lot of safcty
precautions in the production of DDT and BHC,

The production of DDT and "BHC does not require as many raw maverials
as the production of phosphoric acid organic compounds, which makes
the supply of that product’ c¢asier. o

Itvis difficult to detcrmine the effective consumption of BHC
end DDT in the vorious countrics of West Africe for the following

recoasons:

- The gross purchascs of 1nseot1@1de rul te to control campaigns
agaxnst given prrasite that attacks men, onimnls or plents., Thesc
cwmpalgns are oftcn undurtzkcn 2% odd moments and are not always |
recpeanted ovcry yoor.

- Statistics of 1mports make no distinction between the various
piodﬁcts.

- Tho fact that BHC =nd DDT conecentratcs =re not specificed in the
products importcd, mokes it impossihie to evoluate tho quentity.

In fhpab ciréumstances, the nceds in postioidos have béen dotérmined
scparately for coch country in the snnex with thc hclp of sccondary
statistical material, -nd poersonnl investigations made with the compotent
authoritics.,

The rcsults of this study arc shown for ench of the sub-regions in

Tablcs 61, 62 and 63,
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TABLE 61

Demand for Posticides in 1964 and cstimatcs for 1965,

1970, 1975 and 1980

(uentities in tons)
1964 1965 1970 1975 1980
¥igeria A 7,716 9,000 14,500 23,300 37,600
The Niger 379 800 1,600 3,200 6,400
Dahomey 129 150 220 440 880
Togo ' 56 70 140 280 550
Total first rcgion 8,280 10,020 16,460 27,220 45,430
Ghana 3237 3,625 6,387 11,260 19,830
" The Ivory Coast 1,694 2,838 4,500 5,900 10,000
The Upper Volta 160 250 __600 1,200 2,400
Total seoond rogion 5, 091 6,713 11,487 18,360 ° 32,230
Guinea ' 1,000 2,200 3,600 6,000 9,500
Sicrra Leone ' 75 100 200 400 800
Liberia 60 70 140 280 569
Total third rcgion 1,135 2,370 3,940 6,680 10,860
Gombia 2 3 20 50 120
Scnegal 1,524 1,800 3,00 4,500 8,000
Mouritonia ' 50 60 120 240 480
Mali 350 500 1,000 2,000 4,000 -
Total fourth rcgion 1,926 2,363 4,140 6,790 12,600
General total | 16,432 21,466 36,027 59,050 101,120
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1970, 1975 end 1980

Demend for BHC (25%) in 1964 and cstim~ics - for “1965,

(Quantitics'in‘toﬁs) SRR

Countrice 1964 1965 1970 1975 1980
Wisceria 800 1,000 2,700 6,500 12,000
The Niger 150 300 600 1,200 2,400
Dahonmey 40 50 80 160 300
Togo = ; 20 24 50 100 200
Totel first rcgion 1,010 1,374 . 3,430 7,960 14,900
Ghona 1,000 1,200 2,100 4,000 6,000
The Ivory Coast 745 1,383 1,720 2,200 3,500
The Upper Volte , 30 60 .. 180 400 800
Total scoond region 1,775 2,643 43,000 6, 600 10, 300
Guinea 590 650 1,050 1,690 2,700
Sicrra Leonc 30 40 70 140 280
Liberia 20 23 50 100 200
Total third rcgion 6.0 713 1,170 1,930, 3,180
Gambin 1 5 15 40
Scnegnl 50 500 1,000 1,500 2,200
Mauritenia 20 23 45 90 150
Mnli 120 200 400 800 1,600
Total fourth rc.ion 491 724 1,450 2,405 3,990
General Total 3,916 5,454 10,050 18,895 32,370
As comparcd with BHC (12-14 %) 20,000 38,000 65,000
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TABLE. 63

Demand for DDT (50%) in 1964 ond cstimntes

for 1965, 19?0, 1‘9?5 and 1980

(Quantitics in tons)

PO AN B RN g

Aééﬁﬁtri;; o 196 11965 1970 1975  1980°

Figeria o © 300 400 1,200 3,000 6,000
The Niger a 50 100 200 400 800
Dohonmey L - 10 .15 30 60 120
Toge' L. 2 6 15 40 80
Total first rogion 365 521 1,445 3,500 7,000

Ghana : 300 400 . 900 2,000 3,000
The Ivory Const 15 152 640 1,100 ° 1,600
The Upper Volta 5 10 30 90 200

Total sacond region 380 562 1,570 3,190 4,800

Guinea . . 465 510 825 1,320 2,100 -
Sicrra Leone . . 8 .10 .20 50 100
Libepia 0. , 5 6 13 31 70

Tothl ‘thizd rCiton - - 478 . 526 - - 858 1,400 2,270

Gambia - - - 2 5 16
Scnegal Tl 50 100 “ 300 600 900
Hruritania g "5 12 30 60
M@,]_,iw.";;‘. o R :?‘50 L ””1’00 ’200 400

Total. fourth resion - -__ 94 - - 155 - 414 835 1,370

Gemeral total 1,317 1,764 _ 4,287 8,926 15,440

As comprcd with DPT (75 %) . 2,900 6,000 10,000
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‘.;n thpwgpgggnt,rggg;j,_ﬁke,prq@qgtion of BHC cnd DIT is cnvisaged,

The vorious locntions of the production units and the capacitics

envisaged for each stnge arc shown as follows (in tons).

. BHC (12-14 %)

Sabes g T A A

1970 1975 1980
Guinca 20,000 40,000 65, 000

Ghona C3,43000 0 0 3,300 - 3,300
Guineca - 3,300 3,300
Scnegal - - 3,300
3,300 6,600 9,900

(b) BHC

BHC is obtaincd by treating 2 solution of chlerine and benzing
photo~chcmically. This process rosults in vorious isomers, tho nctive
portion of which is th¢ g mma isomcre. This isomcr has o concentrotion
of 12 to 14 pcr ccint, and moy with the aid of a2lcohol reach the

dgesircd concontrotions
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Tho following inetallntions ~re wogessary fos tho produotion of BHO:

-~ Dchydratcd benzine plent

- Chlorine absorption plont

-~ Fhoto~chloridntion pl-nt

- Plant for the obsorption, ncutrslization and dehydration of HCL
gos

— Scparation and recovery of bonzince

The benzine requifcd foxr the prodﬁction of BHC must be importcd.

In Tablc 64 will bc found inmvestment costs, cnd capitel cxpenditure
togetheor with costs involving raw materials and 2ll the production
o~rsts for a unit of 20,000 tons per year of BHC (12-14 per cont)

fr thoe various loc~tions.
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TABLE 64
Cost of the production of & ton of HEAC (12 ~ 14 per cent), in dollers
Nigeria Ghana Guineé/ Senegal Ivory Coast
Capacity (toms per Year) vive-eeerevans 20, 000 20,000 23,;0& ZX: g)f)o 20, 000 20,000
Investments (US$1,000) cvvvrveinecnnnne 2,450 2,450 2,450 2,450 2,450 2,450
Items Unite Quantities Price Value Price Value Price Value Price Value Price Value Price Value
1. Denzene (pure) T 0.34 110 37.4 110 37.4 110 37.4 110 37.4 110 37.4 110 Ted
2. Chlorine T 0.75 88.7 66.5 62.0 46.5 131.2 38. 4 87.8 65.9 £8.7 66.5 85.9 644
3. Chemical products 4,0 4.0 4.0 4.0 4.0 4,0
4. Fuoel oil T 0.4 20 8.0 20 8.0 26 8.0 20 8.0 20 2.0 20 8.0
5. Electricity k¥h 3710 0.013 4.8 0, 00265 1.C 0. 035 13,0 0. 015 5.6 0. 02 7.4 0, 0146 5.4
6. Labour and supervision 6.0 6.0 6.0 6.0 6.0 E.0
7. Capital costs 19.0 19,0 19,0 19.0 19.0 19,0
Total 145.7 121.9 185.8 145.9 148.3 144.2
8. Contingencios 1.3 6.1 9.3 1.3 1.4 1.2
I. TWorkshop price 153.0 128.0 195.1 153.2 155.7 151.4
9. Indirect expenditure, general
expenditure, selling coste xx/ 6.8 6.8 6,8 6.8 6.8 6.8
II. Coet price 159.8 134.8 201.9 160,0 162.5 158, 2
10. Profits after paymeni of taxes 12,2 12,2 12,2 12.2 12.2 12.2
11. Profits before payment of taxes 20.4 20.4 20.4 20,4 20,4 20,2
111, Selling price 180.2 155.2 222.3 180.4 182,49 178.6
Estimated import price {o.i,f.) 190

1:/ According to the present price of electrical energy

xx/ 3 per cent of the fixed investment {Cl, + BHC).
xxx/ 9 per cent of the fixed (Cl, + HEC).

{Version I) and the estimated price for the future (Version II),
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(c) DDT

DDT is obtained by the condensation of chloral and 2 molecules of

benzine chloride by means of sulphuric acide.

In the production process, chloral and benzine mono-chloride are

produced ag intermediary products.

The basic raw material is imported henzine and ethylic alcohol.

Production plant includes the following units:

-~ chloral production plant
« benzine mono-~chloride production plant

~ DDT production plant

Ag a secondary product, .93 of a ton of hydro—-chloric gas (gas given
off) and 1,93 tons of sulphuric acid (acid given off) are obtained
for a ton of DIT,

Investments, raw materials and other elements in the production cost
of a unit of 3,300 tons per year of DDT (75 per cent) depending on the

various locations, are given in Table 65.
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Cost of the Produotion of a Tom of DDT (75 per cent)
{in US$)
Higeria Ghana Guinea® Senegal The Ivory Cosst
Capacity (tons/year) 3,300 3,300 3,300 3,300 3,300 3,300
Inveatment (US$ 1,000 $) 1,800 1,800 1,800 1,800 1,800 1,800
Item Unite Quantities Price Value Price Value Price Value Price Value Price Value Prioe Value
1. Benzene (pure) T 0.69 110 759 110 759 110 75.9 110 159 110 759 110 T5.9
2¢ Ethylio aloochol T 0.36 150 54,0 150 54,0 150 54,0 150 54,0 150 54,0 150 54.0
3, Chlorine T .71 91.4 156.3 83,3 142,4 122.4 209,3 81.9 140.0 1l4.4 195.6 112,1 191.7
4. Sulp)mric acid T 2.00 16.4 3248 16.1 32-2 3500 70.0 3500 70.0 16.2 320‘ 1808 3706
5. Other chemical products 4,0 40,0 4,0 4.0 4.0 4.0
6. Electricity k¥ 570 0,013 7.4 0,0026% 1.5 0,035 20,0 0,015 8.6 0,02 11,4 0.0146 8.3
7. Laebour and supervision 24,4 24,4 24.4 2444 24.4 24.4
8., Capital expenditure 80,0 80,0 80,0 80,0 80,0 80.¢
Total 434.8 4144 537.6 456.9 477.7 475.9
9. Contingencies 21.7 20,7 26,9 22,8 23.9 23,8
I. Workshop price 456.5 435.1 564.5 479.7 501.6 499.7
10, Indirect sxpenses,
general expenses
selling cost xx/ 22.8 21.8 28,2 24.0 25.1 25,0
II. Cost price 4793 456.9 592, 7 503.7 526.7 524.7
1l. Profite after payment
of taxes 73.3 84,2 66,2 66,2 86.2 B7.8
12, Profits before payment :
of taxes 122.1 140, 3 110.4 110.,4 143, 6 146.3
III. SBelling price 601.4 597.2 703,12 614.1 670,3 671.0
Estimeted import cost {o.i.f.) 600 = 650

x/ According to the present prioe of oleoirioal energy (Version I} and the estimated price of the future (Versiom II).
E/ 5 per cent of the workshop price.
zxx/ 15 per cent of the fized invesiment (c1, + By80, + DT )
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111,10 Viscose rayon

(a) Demand and capacity to be installed

According to document E/CN.14/236l/, the consumption of rayon of
all kinés, which was 12 million sq. yards (10 mill:.on sq. metres approxi-
mately) in 1944, rose to 239 million sqe. yards (200 million mz) in
1960.

The same document puts tke estimated projection for 1970 at 340
rillion sq. yards (285 million m2).

In Table 66, a breakdown will be found of the consumption of rayon
per country in 1960. It is assumed that these percentages will remain
valid up to 1980. The productions for each country in 1970 and 1975,

are therefore calculated on this assumption.

Because of the more rapid growth in the consumption of synthetic
fibres, which can to some extent replace rayon, and also because of the
warm and humid climate of the sub-re-ion, it is very unlikely that the
future growth rate of the consumption of rayon, will come .~aywhere near
the rates recorded in the past. Conzequently, progressively diminishing

rates have been applied, leading to the estimates for 1975 and 1980,

In tiis table each projection has three columns. The first indicates
the projection for the consumption in millions of square yards; the second
#ives the equivalent of the previous figure in weight (in thousands of tons),
and the third the tonnage of viscose rayon which might be produced in the
sub-region. The fisgures in the third column concern viscose rayon; they
have bheen calculated on the assumption that 10 per cent of the projections
correspond .to acetate and 13 per cent represent viscose rayon articles
which may come from sources oth:r tian the local factory. This means in
effect that the necessary capacity is equal to 77 per cent of the projection

of demand.

1/ EB/CN.14/236. Report of the West African Industrial Co—ordination Missione
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It follows from Taéle 66 that the projection of viscose raybn con-
sumption in the Central .frican sub-region is low: 4,800 tons oﬁly in
1980. Consequently, it may be suggested that the Central . rican sub-region
should endeavour to obtain its supi.lies from the Jest african sub-region,
at least until 1980. The production capacity of Uest africa has;therefore
been increased by a quantity corresponding to the consumption for Central
africa.

In the previous do@umen%‘the manufacture of viscose rayon‘filaments
was considered. The stége of processing th t follow$ spinnihg rightly

belongs to the document in which textiles are treated.

The sites for the production unit, and the capacities estimated for

each stase are as follows (in tons):

Nigeria 16,000 ;19,000 '22,500
The Ivory Coast | 16,000 19,000 . 22,doo
32,000 . 38,000; ‘44,500

In spite of the tendency in favour of synthetic fibres, the sub- -
region might offer possibilities where treads for pneumatic tyres are f

concerned.
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Demand for Viscose Rayon in 1960 and Estimates for 1970, oy k;

1975 and 1980 for Hest Africa and Centrzal Africa OOE

' =z

-t

. - O

1960 1970 1975 1980 e
1M _ iy 1000 1000 MM 1000 1000 14 100G 1000

SQeY. % SGe¥e t 1 SQaye. t t SCe¥e t t

V.X. . V.R. V.R.
‘igeria 106 44.4 151.0 16.6 12.8 176.0 19.3 14.8 209.0 22.9 17.6
iana 44 18.4 62.0 6.8 5.2 T72.4 7.8 6.0 86.6 9.5 T.3
fiberia 1 0.5 1.7 0.2 ’ 0.2 2.0 0.2 0.2 244 0.3 0.3
ilerra Leone 6 2.5 8.5 0.9 0.7 10.0 1.1 0.8 11.8 1.3 1.0
Z“ambia 4 1.6 5.4 0.6 0.5 6e3 0.7 0.5 7.5 0.8 0.6
ither couniries 78 32.6 111.0 12,2 9.4 128.5 14.1 10.9 153.0 16.8 12.9
“>tal (West ifrica) 239 100 340.0 37.3 28.8  395.0  43.2 33.2 470.0 51.5 39.5
Tatal (Central Africa) 23.49‘/ 32,0 3.5 2.7 37.8 4.2 3.2 44,0 4.8 3.7
“rand total 262 372.0 40,8 31.5 432.8 47.4 36.4 514.0 56.3 43.2

-

%.R. = Vise¢ose rayon

f  1960-62.
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(p) Process

Preference has been given to the manufacture of viscose rayon
rather than to the manufacture of acetate or silk or copper, because
it iéfbased on the use of a raw maferial (cellulose) wkich is simple,

and may be obtaired in future by local production in VWest africae.

The following is the process of manufactures

Cellulose is converted into alkaline céllulose by dipring in a2 solution
of causticvsoda then by the action- of carbon sulphide (sulphurization)
into cellulosic anthogenate which is dissolved in a solution of sodiume.
?he viscose solution comes through the spinning shaft into the spihning

basin where the liquid viscose is converted into plastic cellulose fibre.

To produce it the following installations are necessarys

-~ a plant for stripoing the cellulose sheets intc thin strips;

- a planf for converting the celiulose étrips into plastic
cellulose stringsy

-~ a centrifugal spinners

- various plant for later treatment (washing, desulphufization,
whitening and drying);

- carbon sulphide produ:tion plant including charcoalj

- water preparation plants )

~ air conditioning and refrigeration plant;

-~ gulphuric acid plant (only for the Ivory Coast).

In Table 67 will be found investments and the over-all production of

viscose rayon, as tley apply to the various locations.
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‘xv;'5 per cent of the workshop price.
xxx/ 10 per cent of the fixed investment.
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TABLE 67
Cost of the Production of a Ton of Viscose Rayon
(in US$)
Nigeria The Ivory Ccas® Ghana
Capacity (tons/year) 16,000 16,000 16.000
Investment (US& 1, 000) 79.500 80,000 80,000
Item Units Quantity price Value Price Value Price Value
1. Cellulose % 1,11 160 177,46 )160 177,6 160 177, 6
2. Sulphur + 0,82 40 12, 8% 32,8 40 32,8
4. Caustic soda % 0,9 90 81,0 100 90,0 100 90,
5. Sulphuric acid t 1,3 - 20,1 26,1 -~ - - 3
s ' Chemical products ‘ 21,0 , 21,0 21,0
To Fuel oil t 4, 4 20 88,0 20 88,0 20 ' 88,0
8, Electricity - kWh - 8,000 0,013  104,0 0,0146 116 8 0,00265- 21,
9. Labour and supervision 97,0 _100,0 100, 0
10.Capital costs 770,4 775, 0 775,0
11.Credit (sodium sulphate) -10,0 -10,0 -10,0
Total 1371, 2 1394,5 1298,9
12.Contingencies 68,6 - 69, T - 64,9
I. Workshop price 1439,8 1464, 2 1363,8
13.Indirect expenses, A
general expensses,
selling costs xx/ 72,0 73,2 68,2
II.Cost price 1511,8 1537,4 1432,0
14.Profits after payment of taxes 298,2 300,0 300,0
15.Profits before payment of taxes xxx/ 497,0 500,0 500, 0
III. Selling price 2008, 8 2037,4 1932,0
Estimated import price {c.i.f.) 1,850 -
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111,11 gluminium sulphate -.

(a) Demand and capacity to be installed

At pregent this chemical product is used particularly in the treatment
of waters It is also used as an adhesive for sticking paper, and in the

manufacture of varnish,

The consumption of alumina sulphate in West africa is not known,
because aluminium sulphate is shown in the import statistics for the sub~

region, together with other products desiynated as sulphates in general,

since, for a long time to come; the greater portion of the consumption
of aluminium sulphate will e used Tor the treatment of water, it is worgh

estimating the demand in respect of this particular usage.

Fopulations in towns with inhabitants of 20,000 and over in West
Africa stood at 10.6 wmillion in 1960. If it is admitted that an approximate
annual rate qugrowthVof 10 ver cent will continue up to 1970l/ and drop
to 5 per oenﬁ after 1970, the urban population mizht rise to 26, 33 and
42 million in 1970, 1975 and 1980 respectively. In addition, if it is
assumed that the average consumption of water per head of population will
be from 20 m3 a year, and the treatment of water will require 30 grammes
of aluminium sulphate for every cubic metre of water, the demand for

aluminium sulphate may be estimated as follows:
1970: 16,000 tons; 1975 20,000 tons; 1980: 26,000 tons,

Taking into consideration the same gquantities for the treatment of

water for indu-trial usage, the figures given above may be doubled.

It is estimated that after 1970, Nigeria will use some 900 tons of
aluminium sulphate for paper adhesives, which will being the previous

estimates tos

1970 1975 1980
33,000 tons 41,000 tons 53,000 tons

;/' Roughly orcund the yeurs ~ftoer 1950 the populztion growth rate in fowng
0f «¢v,y000 inhabitants and over (with the exception of Gambia and Guinea
exceeded 10 per cent. For towns with over 75 per cent of the total
urban population the growth rzte stood at 11,5 and 23 per centes



E/CN,14/I8R/109 - .
Page 172 -

In the present report, the following capacities (in tons)- have been

envisaged for each stages

| 1970 1975 1980
Sierra Leone - 33,000 45,000 55,000

(b) Process

Aluminium sulphate is obtained by the dissolution of aluminium er

bauxite, ground and charred in sulphuric acid.

The reaction of sulphuric acid to bauxite requires the following

operations and production units:

~ sulphuric acid plants
- aluminium sulphate plant;

- packing plante.

In Table 68 will be found investments and all production costs in
connexion with sulphate ammonia for the first stage of a unit which it is

proposed to set up in Sierra ‘Leone.
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TABLE 68

Cost of the Production of a Ton of Aluminium Sulphate

in Sierra Leone

(in US$)
Capacity (tons/year) 35,000
Investment (USS 1,000) : 800
Item Units Quantity Price Value
Bauxite (55 per cent A1203) % 0.34 4,0 1.4
Sulphuric acid % 0.44 22.4 9.9
Chemical products V 2.0
Fuel oil % 0,21 20.0 4.2
Electricity ~ kwh 29,0 0.065 1.9
Labour and supervision , v 1.0
Packing : 4.0
Capital costs , 3.5
TOTAL 27.9
Contingencies V , 1.3
Workshop price ' 29.2
Indirect expenses, general
expenses, selling costs 2.9
Cost Price 32,1
Profits after payment of taxes 2.9
Profits before payment of taxes 4.8
Selling price 36.9

Estimated import price (c.i.f.) 55.0
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Iv. CEEMICAL PROJECTZ TROPO.SD FOR THE VEST AFRICAN COUNTRIES

The notion of ‘inter~industrial relations;ﬂis fully exéﬁplified in the
chemical industry, particularly where developing countries are concerned.
A study in connexion with e unit or an individual factory taken singly, may
lead to ne;atlve conclusions, whereas the systematic .rouving in a
specific locality of activities which are technically and economically
related, that is to say, the creatlon of complexes will lead to positive

conclusions. The following are some of the advantages of special integration:

— thé"ﬁée”ofvjoint plant (larger and more egonomioal) as for instance
electrical plant or installations for water and steam etc.s

~ gsavinge are effected at the minimum and middle levels

— the use of the same raw materials or secondary products for the
productlon of a large number of finished products;

~ the use of or revalorization of by—produots 5

~ the elimination of expenses in connexion with thé trans?ort'and
storage of intermediary products;

- the diminution in the nuumber of auxiliary workers and persons employed
by the administration;

- reduction in investment and production cosits.

In this document an attempt has been mude to indicate the advantages
of special integration, but account has also been taken of raw materials
and fuels, markets and the need Hr diversifying the locations in order
to cfégté'poséibiiifies for“%ﬂé»iﬁduétfiéi development of the largest

number of countries in the sub-region.

In this chapter, with the help of tables, an. attempt has been made to
show for all the countries of West Africa, the industries envisaged in the
present document, with the possible location of definite units within
the couniries concerned the capacities required at each stage (1970, 1975
and 1980), the investments necessary according te the capacities.inv.olved,
the years when take=off is expected, the gross value and the annual added

production value at each stage, as well as the needs in manpower.
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With regard to the industrial complexes anticipated, as well as
further preduction from existing complexes set up durin, the previous
stages, the uwain economic indices have been submitted. Outlines have
been drawm up also to show the inter—dependence of units or individual
activities within the framework of each complex. These outlines have this
advantage that they enszsble one to visualize what is implied in the
production of products for a particular complex. Noreover, they may serve
as quick references as far the rew materials used are concuimed, the
methodsAof processing and techniques envisaged, as well as for the
resultant intermediary or finished products. All this information is

followed by a brief additional comment.
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Iv.1l NIGIRTA

The Chemical Industries “nvisajed in NIGIRIA are as followst

PFized ' Annual produc—

e Invest= Working tion value
Industry Year Capacity ment capital
N © (tons) (us: = (uss o o Labour
~1,000) 1.000 ross d§ed - force
’ ’ (Usi (U35
. 1,000) 1,000)
(1) o (2)  (3) (4) ~ (50 (6) (0 (8)
l. Sulphurie B | ' | o | '
Acid 1968/69 220,000 2,300 = = - - -
1975 220,000 . 2,300 - - - -
1980 220,000 2,300 - - - -
2. Caustic soda
and chlorine 1970 14,000 4,300 - - - -
1975 17,000 5,200 - - - -
1980 30,000 7,800 - - - -
3. Ammonia 1968/69 60,000 7,000 - - - -
4+ Ammonium )
sulphate 1968/69 225,000 1,200 3,570 10,380 5,369 440
1975 225,000 1,200 3,570 10,380 5,369 440
1980 225,000 1,200 3,570 10,380 54369 44Q
5. Ammonium
nitrate 1970 7,000 300 330 900 620 30
1975 7,000 900 330 900 620 30
1980 10,000 1,100 440 1,250 860 40
6s Polyethylene 1970 - - - - - -
1975 - - - - - -
1978 30,000 23,000 2,400 11,900 8,500 250
7. PVC 1971 20,000 64200 1,500 7,440 55177 300
1975 20,000 6,200 1, 500 Ty440 5,177 300

1979 40,000 11,000 2,800 14,200 9,800 400
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NIGZRIA (continued)
1 2 4 5 6 T 8
8. Viscose
rayon 1970 16,000 79, 500 5,800 29,000 21,000 1,280
1975 19,000 92,300 6,500 34,000 24,600 1,350
1980 22,000 103,400 7,500 39,500 28,800 1,400
9. Tharmaceutical

s>roducts 1970 7,100% 3,800 1,400 7,100 2,800 1,200
1975 21,700% 11,500 4,300 21,700 8,700 3,600
1980 60,300% 32,000 12,000 60,300 24,100 10,000
10. Soap 1970 31,000 6,200 2,800 11,300 4,500 1,030
1975 77,000 15,400 6,400 25,400 10,200 2,570
1980 149,000 29,800 11,200 44,700 17,900 4,900
11. Detergents 1970 12,000 520 300 8,000 3,000 400
: 1975 24,000 1,040 600 16,000 6,000 800
1980 54,000 2,340 1,350 36,000 13,500 1,800

12. Perfume, %
cosmetics 1970 2,000 600 400 2,000 800 400
1975 4,000% 1,200 80C 4,000 1,600 800
1980 6,000™ 1,800 1,200 6,000 2,400 1,200
TOTAL 1970 112,520 16,100 76,120 43,266 5,080
1975 1444240 24,000 119,820 62,266 9,890
1980 220,740 42,460 224,230 111,629 20,430

. % Annral value in US% 1,000.

The intcr-dependence of the wnite os part of the complexes proposed is

ceseribed in the following diagroms.

(Sce Diagrom I)
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GENERAL DIAGRAM OF THE INTERLOCKING CHARACTER OF PRODUCTION

PROCESSES FOR THE INDUSTRIES ENVISAGED

The plant denoted by straight lines is envisaged for 1970({specified for | to 2 years)
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The main ecenomic indices for the complexes envisaged are given

in Table 69.

The chemical industries proposed for Nigeria ar¢ the most complex
in the whole of the sub—regiﬁn. This is due to a nunmber of reasons.
Although Higeria contains 60 per cent of the population of the sub~region,
it is noy netenstfily vhe biggest consumer per head of population,
but 3illiﬁniqubtedly be a force to reckon with in the distribution of
chemical produéfs. In addition to a national market  which can be
expected to azsume substantial proportions, Nigeria is well endowed
with hydro—~carbon fuels (céal, oil and natural gas) which are (the réw
materials and the fuels) absolute pre-requisites in the development of
a2 petro-chemical cpmplex. These factors, added to the supply of
cheap:électrioal energy from the Kainji dam project; may put Nigeria on

a par with Ghana as regards the products of the electro—chemical industry.
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.2 | NIGER
Chemical Indugiries as Envisaged in the Niger
Industry Year  Capacity Fixed Horking Annual produc—
' (tons) Invest-  capital tion value Labour
ment force
(usg1,000) (Us$si,000) Gross Added
, (Us$1,000)(UsS$1, 000)
1 ? 3 4 5 6 T 8
1. Pharma- 1970 3QQ§/ 200 60 300 120 70
ceutical 1975 80 450 160 800 320 150
products 1980 2. 000% 1.100 - 400 2.000 800 330
2. Soap - 1970 400 100 30 120 40 15
1975  1.800 400 140, . 540 ..220 60
1980 ©  5.800 1.600 440 1.740 700 195
3. Perfumes, 1970 ‘902/ | 30 20 90 40 30
cosmetics 1975 19 60 ' 40 ‘ 190 80 60
1980 39o§/ 120 80 390 160 110
Total 1970 330 110 510 200 115
1975 910 340 1.530 £20 270
1980 2,380 920 4,130 1.660 635

a/ Anmual value in US$ 1,000.
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Iv.3 DAHOIEY
Chemical Industries as Invisaged in Dahomey
Fixed
. invest~ Working Annual produc—
‘Industry Tear 83?101t§ ment Capital tion wvalue
o (US@ (US% Labour
1’000) 1,000) Gross Added force
(usih (uss .
1,000)  1,000)
1 2 3 4 5 6 7 _ 8

1. Calcium 1970 8,000 1,900 230 1,160 610 25
- carbide 1975 8,000 11,900 230 1,160 610 25
1980 16,000 3,200 430 2,200 1,160 40

2+ Pharmaceutical o/ :
products 1970 500; . 300 100 500 200 S0
1975 1,000;/ 600 200 1,000 400 170
1980 2,ooo~/ 1,100 400 2,000 800 - 330
3. Boap 1970 2,000 400 150 600 240 70
1975 4,000 800 300 1,200 480 140
1980 6,000 1,200 450 1,800 720 200

4. Perfumes, a/

cosmetics 1970 200; 60 40 200 80 70
1975 30 a/ 90 60 300 120 75
1980 400~ 120 80 400 160 100
Total 1970 2,660 520 2,460 1,130 255
1975 35390 790 3,660 1,610 410
1980 5,620 1,260 6,400 2,840 670

2/ Annual value in US$ 1,000
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- The production of calcium carbide is shown in the following diagram

(see diagram 11),

The main eoohomic‘indices of this production are shown in Table 69.
‘ ~ Unlike its eastern and western neighbours, Dahomey does not appear
to offer any minimum pre—requlslte for the establishment of chemlcal
factories. There exist none of the factqrs that determine the ch01ce of
location such as local markets, raw materiais, fuels, cheap electrical
energy. 4An exception must however be made in the case of raw materials,
as there is a reserve of over 9 million tons of llmeetone, 18 &m from -
- Pobé, - It is said~"to be of good quality, but its value as 'a chemical: N
rew material still remains’ to bé determined. Lven if the llheétsﬂe could:
be used from an eeonomie~point of &iew, it would not be possible to use
it for the production of calcium carbide, bearing in mind the present cost

of electricity (see Table 44 — Version I).

There are iwo possible solutions. The first is the development of the
Mono river. The Heads of State of Dahomey and Togo recently met to discuss
“this question. The resulte of their talks are not yet known to the

secretariate.

The second solution is to import power either from Ghana or from

Nigeria.

The proposal for setting up a calcium carbide factory -ix-Dahomey, would~

depend upon the existence of one or ether of these p0531b111t1es.

If the dlfflcultles ‘mentioned cannot be overcome, it would te only

- natural to set up the factory in Ghsana where electrlcal energy is ﬁo

prohlem,

However, as in the case of Dahoney, the position in Ghana as regards

limestone has still to be determined.

It must be added that all the promising deposits of limestone in the
sub-~region, including those in Cuinea and benegal are very far in the

interior of the country, or are inaccessible.

-
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The maln sconomio indices of ths chemios) oomplexes envissged
An_the Wesi African sub-region
Countries Higeria Dahoney Togo Ohana The Ivery Cosst Juines Slerra leone Senegal Madi
{Port-Harcourt) {Cotoneu} {lomsy {Tema) {4bidjmn} (Conakzy ) {Preetown) {Dexar) {Gac )
Complexes I 11 111 Iv h1 I Iz 1 I 111 1 1 1 11 1 I 11 111 I
1. Capeoity (1,000 toms) 4.3 220,0 €1, 14.0 E.V 16,0 P.E 30.0C.C 8.0 4.8, 76,0 4.8, 104.0 4.3, 200.0 Cl, 6.6 €1, 134 48, 30,0 P.B. 30.0 Cl, 16,0 €1, 5.7 A8 17.0 AS. 60.0 4.5 1733 €, 6.0 &8, 22.0
(46.7) (.1 (943) (3.2) (26.7) {0.9) (1.1) (9.2) (1.0) (1.6} (440) A 60,0 (0.3) (106)
A £0,0 5.0 15,7 8.8 180,0 APy 36,0 Ae 60,0 5.0, Te4D 8.0, 15,0 R.¥ 16,0 8.0, 17.9 8.C. 6.4 B.4l. 35,0 AP. 20,0 8.4 25,0 5,0. 6,7 9.8, 55.0
{15.7) (T.4) (15,0} (17,9} {6.4) {6.7)
Buhe 225,0 #VT 20,0 8,7, 100,0 B.ha 225.0 DDD 343 PVO 20,0 PEC 20,0 DDT 3.3 S.7. 45.0 PT343
2. Investaent
E;fogg“” 154 300 12,000 85,300 25,400 2,130 4,100 6,860 14,600 5,500 10,700 85,900 25,400 8,470 3,780 1,570 4,290 14,500 5,420 1,870
Fixed investmont 11,400 10,500 79,500 23,000 1,500 2,300 4,560 11,000 4,800 9,400 80,000 23,000 7,350 3,150 1,300 3,190 10,740 4,700 1,160
3,900 1,500 5,800 2,400 230 1,800 2,260 3,600 T00 1,300 54900 2,400 1,320 630 270 1,100 3,760 720 710
3. Selling prics per ton A8, 20,1 Cl, 135.9 85, 237 A5, 2L7 &S. 19.9 Cl, 343,8 Cl, 105.2 A.5. 25.6 Cup 1304 €1, 13704 Ab. 305 &35, 23,1 AS. 20,0 1, 1814 4.5, 4.1
S.A. 42,0 S.C 89.8 8.C. 95.3 8.0, 69.7 402.1 3.C. 86.4 §.C. TT.B 8.6.120.2
¥.4.128.5 PVC £50.4 1,810 395.6 1444 8.8, 27,6  S.T. T4.T 5.4, 42,8 DDT 597.2 PVC 260.4 R.V.1837.4 BHC 180.4 DT 614,31 8.41.36.9 ST 9.3  SeA. 47«9 DDI 612.9 8,8, 358
4. Cost price per ton 4.8, 18,0 cl, 100.6 4.5, 20,5 A8 19,3 A3, 1TeT Cl, 9%6Cl, 69.7 &B. 2%.1 Gl, 96,6 €1, 901 AS. a6 A8 19,86 4S5, 178 Cl, 1258 4.8, 29.0
S.A. 36,0 8.C. 66.5 Seds 36,4 5.0 60,9 5.C. 4643 8.C. 64,1  B.C. 59,8 Seh.  4L.5 8,C. 83,5
Nob 92,8 PVC 1904 1,511.8  2B1e6  120.6 8.8, 24,0 S.T. 5.8 DT 456.9 BYG 160.4 RaV.1537.4 287.1 BBC 360.0 DDP 501.7 B.4L341 5T §7.3 wr 526.7 8.8. 29.7
5, Profit before payment ns. 21 a, To6 L8, 2 A8, 2.4 AS. 22 €1, 522Cl, 355 AS. &5 c1, 31,8 012 2Ts3 4.8. 5.9 4,8, 33 .S 22 Cl, 55:3 A 501
of taxes per ton 2.8, 6.0 $.0.23.3 B.C. 3445 5.C. 234 5.C. 223 8.0 180 $.C, 36.8
N.4, 35,7 PVOL00.0 298,2  115.0 23,8 &8, 3.6 5.T. 9.18.4. 6.4 DDT 140.3 BVC 100.0 R,7.300.0 115.0 BEC 20,4 DUDT 110.4 S.&d, 4.8 ST 120  S.A. 6.4 DRI 86,2 8.8, Sl
¢ Profit sfter poyment
© Tof taxes (1,000 3) 1,021 1,45 4,770 2,000 M3 4l 550 830 458 1,433 4,825 2,070 504 288 107 332 85 434 209
7. amcrtizetion {1,0008) 970 B0 6,750 1,950 162 196 388 934 408 800 6,800 1,950 610 268 110 ¥n 914 400 99
> w"(is&};oﬁw 1,591 2,346 11,520 4,020 276 610 938 1,824 856 2,233 11,625 4,020 1,114 556 2 §03 1,769 834 308
o
9 "Payeout time" 5.8 4.5 649 5.7 6.9 3.8 4.9 6.0 5.5 4.2 6.9 5e7 6.5 N [X] 5.3 8.0 563 . 3.8
10, Added value (1,000 §} 5,989 Sy1TT 21,000 8,500 616 1,866 2,670 5,481 1,83 4,911 21,211 8,540 2,706 14302 810 1,72: 5,;:2 ;,ggz . 0;:
1l.0ross asnual value(1,000 $)11,280 7,440 29,000 11,500 1,160 5,190 7,540 10,170 2,809 6,181 29,636 12,040 5y 290 2,525 1,339 3,6 . 10, 1) oo s .
12."Rate of return an sales™ 8.7 12.1 506 8.2 5.3 10,0 8.1 8.1 B3 134 506 8,2 %9 Teb [X:] Te 5.9 o .
13-"2:: of Teturn on lnvesi~ 901 19.5 1604 1703 9.8 8.0 To2 8,8 16,3 23,1 16,3 1743 9.5 1.4 8.0 9.0 Te5 15.0 10.3
3 1.
14, “Turn-over ratio® 0.99 071 0037 0052 0,61 2,25 1,65 0.92 0,58 0,66 .37 Ca 52 0,74 0,80 .01 1.15 1.0 0.62 5

The selling quantities of bmsle producta intermediary products are shown in brackets

48, Bulpburic acid
A.P. Phosphoric aold
8.C. Caustio sode

012 Chlorive

& Ammonis
€.C. Caloium onrbide

Litho UNECA 066-497

8,8, Buper simpls 8.4k
8.T. Buper triple e
8.4, Ammonium sulphste BHC
Nohe dzmopius pitrate puid
F.E. Polyvthylens

R.Y. Viscose Rayon

Ammonius sulpbate
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1v. 35 TOGO
Chemical industries envisaged for Togo
Capacity TPFixed Working Annual produc— Iabour
Industry Tear (in invegt- capital tion value force
tons) ment ($1,000) Gross  Added
($1,000) {($1,000) ($1,000)
1 2 3 4 5 6 1

1, Sulphusriz 1968/69 76 ,000 1,200 - - - -

acid 1973/74 180,000 2,200 - - - -

1977/78 230,000 2,800 - - - -

2. Phoaphorio 1970 - - - - - -

sold 1973/74 36,000 2,400 - - i} _

1977/78 72,000 4,300 - - - -
"3, Supersimple 1968/69 180,000 1,100 1,800 5,190 1,866 150
1975 180,000 1,100 1,800 5,150 1,866 150
1980 180,000 1,100 1,800 5,190 1,866 150

4. Supertriple 1970 - - - - - -
1973/74 100,000 930 2,260 7,540 2,670 250
1977/718 200,000 1,700 4,200 14,000 5,000 350
5. Pharmaceu- 1970 4002/ 200 60 400 160 80
‘tical 1975 8002 450 160 800 320 150

products

1980 2,000§/ 1,100 400 2,000 800 330
. 6, Soap 1970 2,000 400 140 550 220 70
1975 3,000 600 210 830 330 100
1980 5,000 1,000 350 1,380 550 170
7. Perfume, 1970 2503/ 80 50 250 100 80
cosmetics 1975 3502/ 110 70 350 140 90
1980 500% 150 100 500 200 125
Total 1970 3,000 2,070 6,390 2,346 380
1975 75790 4,500 14,710 5,326 740
1980 12,150 6,850 23,070 8,416 1,125

a/ Annual value in US§ 1,000.

-~ The interdependence of the units in the proposed complexes is described

in the following diagrams (see diagram III).
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~ The main economic indices of the complexex envisaged are given

in Table 69.

Togo possesses a first class chemical raw meterial namely phosphates
Togolese phosphates which were brouzht up to 81 vper cent were sold on the
world market. It would seem natural that Togo should still improve the
quality of its phosphates, in order to meet the needs of the suberegion

in fertilizers,

A simple superphosphate factory for Togo has been suggested, and
future expansions in terms of triple superphosphate,envisaged. The superw
phosphate industry is however the main consumer of sulphuric acid. Taking
into consideration tHe scarcity of supply and the high cost that can be
expected in comnexion wif{h sulpbur, i{ would be appropriate at least to
mention the processes and methods which imply a minimum dependence upen
imports of sulphury One of the methods is to obtain sulphuric acid from
pyrites, gypsum or anhydrite if these are available on the spets Another
method is to reduce the use of 'sulphur by using the nitrophosphate process
in which the nitri¢ acid from the ammonia factory at Ghena may be used as
basiec acide The third method would be to do without sulphuric acid, and
use cheap electrical energy from Ghena to cobtain phosphoric agid which

can be used for better aquality fertilizers,

It would se«m that in the long run the nitrophosphate process and the
one using the electrical bl st furnace offsr the begt possibilities for
the processing of Togolese phosphates, It must also be added that in
Isrzsel the JIJ process was developed to the point where it could produce
phosphoric acid., This process uses hydro~ciiloriec acid as an acidifying
arent and 04 and 05 alecohols as solvents. It would seem that tlis method
offers advantages when hydro-chloric acid is used as a by-product. It
would be a good thing to know whether this is equally advantageous when
¥se is made of hydro~chloric ~cida obtained directly through wn clectrolysis
s0lt factory which might be instnlled for this purpose. If
thig could be done, it would make it possible to do away with the imbalance

as shown in the chlorine and caustic soda industries in the developing

countries
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Finally, it is worth pointing out here that the possibility of using
phosphoric acid from Togo, in the Wiger or Ghanay and ammonia from the
Niger or Ghana in Togo, for conversion into ammonia phosphate, still
éegerves to be studied, The transport by sea of ammonia is already
being successfully carried outs The first possibility seems promising.
The 5afi complex (Morocco), for instance, which has a daily capacity of
a tlrousand super phosphoric acid tons, and began operating in 1965 aims
at developing its capacity up to 5,000 tons a day, meinly for exporte.
Another example is Trinidad (ia Trinité) with ite ammonia factories. This
ties up with the present tendéncy‘of choosing lacations for basic

chemical® production factories near the raw materials.
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1973/74 260,000 2,200

1980

1970C
1975
1980
1970
1973/74
1980~
1970
1973/74
1980
1970
1975
1980

A9700 -5

1975
1980
1970
1975
19380
1970
1975
1980

200,000 2,000

6,600 3,000
20,000 6,200
20,000 6,200

56,000, 7,600

— o ceeny

225,000 - 1,200
225,000 Til , 200

3,600
" 3,600
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— —

20, 000 6,200
20,000 6,200
3,300 15800
3,300 1,800
3,300 1,800
3,3009/ 1,800
10,0602/ 55300
22,500~ 11, 900
7,000 1,400
19,000 3,800
35,000 7,000

1,300
1,300
700
700
700
560
2,000
4,500
630
1,650
3,050

*102170
10,170

P LI Pt TR W SR T )

i 6,180

6,180 4
' 2,805
2,805

2,805
3,300
10, 000
22,500
2,500
6,600
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— —
— -
- - -
- —

4,910 300
4,510 300
1,931 150
1,931 150
1,931 150
1,300 550

4,000 1,670
9,000 3,750
1,000 230
2,600 630
4,900 1,160
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Ghanc {eont'd)

Capacity TFixcd Tnveat- Working Cositnl Annunl produc-~ Lnobour

Industry = . . Year (tons)  ment _ _ tion valuc _Force.
Gross Addcd
(1,0008) (1,000%) - (1,0008)  (1,00Q.)
Y- 3 4 - 5 6 7 8

9. Detocrgents 1970 6,000 260 150 4,000 1,56C* 200

1975 12,000 520 300 8,000 3,000 400

1980 18,000 780 | 450 12,000 4,500 600

n / v
10. rcrfumcs, 1970 600/ 180 120 600 2.0 150-
cosmctics

1975 1,1005/ 330 220 1,100 440 220, .

<1980 1,5003/ © 450 300 1,500 500 300

Totnl 1970 8,440 2,260 13,205 5,971 1,280

- 11975 35,150 9,770 | 44,855 22,362 3,810
1980 45,330 13,900 67,355 31,322 6,700

2/ Annual value in 1,000%.

v

- Tho interdependence of the units in the proposcd complexcs is described

in the fdllowing

dingToins.
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DIAGRAM XI
DAHOMEY
FINISHED PRODUCTS
o
o GALCTOM CARBIDE (——%= CAICIUM CARBIDE
DIAGRAM III -
TOGO
o » Sulphuric scid SULPHURIC ACID
l» Sulphuric acid SINPLE
O 1 phosphate SUPERPHOSPEATE ™" SIMPLE SUPERPHOSPHATE
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I PEOSPHORIC ACID ] ShosRorst saTd —,mm&os‘?mm}-———h— TRIPLE SUPFRPHOSPHATE
l- v — —
DIAGRAK IV
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{TILLATICN OF AIR, - -
g o = = - SULPHURIC ACTD} — Sulpburic acid [—* SULPEURIC 4CID
POV ———
sy = =3 emomta | e
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oxygen o e e cPibylene + acctylene! e e,
LE”IHY“M_'E%T_WHE o | VIFYLIC CHLORIDE . Y22ylic chlorine _; POLYKERIZATION o PVC
: oo = iy
Ol SALT ELECTROLYSIS g w CAUSTIC SODA
h] HYDROGEN
a chlorine
o 1 l - 1
ethylic aloohel [ bDT e DDT
o——-7" sulpburic soid |
Orermrmmnd

The plant denoted by etraight lines is envisaged for 1970 (specified for 1 to 2 years)
The plant denoted by broken lines is envisaged for 1975 or 1980 (specified for 1 to 2 yesrs).
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— The main economic indices of the complexes envisaged are given in

Table 69.

At present, and for a few years yet, Ghana has and will continue
to have an advantage over all the other countries. Ghana's abundant
and cheap electrical energy resources places that country in the first
rank when it comes to locations for electro—chemical industries. With
a few exceptions all the chemical products proposed for the sub-region
require, directly or indirectly, large gquantities of electrical energy.
It would be neither just nor a paying proposition economically to refuse
to take into consideration the hydro-electric projects envisaged for
other countries, and concentrate practically all chemical industries
in Chana. This attempt to achieve an equitable soclution and establish
the possibility of embarking on industrial development for the largest
number of States has been the guiding principle in the apportionment
of locations for the chemical industries in the sub-region. A4 few words
are necessary in connexion with the nitrogenous fertilizer factory pro-
posed for Ghana. The production of ammonium sulphate has been envisaged.
It is hoped to come back to it in a few years, when it will be possible
to make more definite proposals with regard to the kind of nitrogenous

fertiligers best suited to the needs of the sub-region.

One of the solutions would be for measures to be taken in conjunc—
tion with Togo, in order to achieve the joint production of ammonia

phosphate. The production of urea could be another soluticn,
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IV.6 . ' THE IVORY COAST

The Chemical Industries envisaged in the Ivory Coast

Capacity Fixed invest~ Working  Anmual produc-

~

Industry Year (Tons) ment (1,0008) Capital tion value Labowr
(1,0008) Gross Added forec
(1,0008) - (1,0008)
1 2 3 4 5 6 1 8
1. Sulphuric 1970 30,000 670
*eld 1975 30,000 670
r.e - 1980 30,000 670
2+ Polyethylene 1970 - : - — - - -
" 1974 30,000 23,000 2,400 12,040 8,540 2
1980 30,000 23,000 2,400 12,040 8,540 2¢
3. TViscose 1970 16,000 80,000 5,900 29,636 21,211 1,2€
ragyon 1975 19,000 92,300 6,940 34,700 24,900 1,35
1980 22,000 103, 400 8,000 40,200 28,800 1,40
4+ Pharmae 1970 1,200§/ 650 240 1,200 480 2C
;igg;gii 1975 4,000§/ 2,200 800 4,000 1,600 6¢
1980 10 ,oooﬁ/ 5,300 2,000 10,000 4,000 1,67
5. Detergents 1970 - - - - - -
1975 - - - ~ - -
1980 6,000 260 150 4,000 1,500 20
6. Perfumes 1970  1,000% 330 220 1,000 400 2c
°°Smetl95&xg975 1,4002/ 420 280 1,400 560 o0
1980~\\\1,800§/ 540 360 1,800 720 37
Total 1970 81,650 6,360 31,936 22,130 1,7
1975 118,590 . 10,420 52,140 35,600 2,5/
1980 133,170 12,910~ 68,040 43,560 3,8:

a/ Annual value in 1,0008.

- The interdependence of the units in the proposed complexes is described in the ’

following diagrams (See diagram V).
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~ The main economic indices of the complexes env1saged are given
in Table 69.

. Polyethylene and viscose rayon are two finished products that eome
.4nder industries dependlng upon” electrlc power, The assumption has
been. made “that the rates of electrlc energy will diminish in future

1gctpgﬂlvp;y$Cogst,L;nmfavnurwof these two products.

As in Nigeria; it will be necessary to envisage‘a deliulose féotory
in addition to a viscose rayon factory when a suitable type of wood |
becomes available. Because of the sconomical aspects of large~scale
enterprises and the advantages of location, the intégration of the . eel-

lulose factory envisaged in document. E/CN.14/INR/108 should also be
striven after.
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V.7 THE UPPER VOLTA

Chemical industries envisaged in the Upper Volta

Capacity Fixed Invest- Working  Anmual Production

Industries Year (tons) ment (1,0008) Capital Value Labour
: (1,00084) OGross Added Force
(1,0008) (1,0008) .
1 2 3 4 5 6. 7 8.
1. Pharmaceutical 1370 - - - - - -
Products 1975 50 g 300 100 500 200 90
1980 2,000% 1,100 400 2,000 800 330
2. Soap » 1970 3,700 740 340 1,370 500 140
1975 6,700 1,340 620 . 2,480 990 220
1980 10,700 2,140 990 3,960 1,580 360
3. Perfumes 1970 120§/ 40 24 120 20 40
cosmeties 1975 320§/ 100 64 320 60 80
1980 6202/ 190 124 620 120 150
Total 1970 780 364 1,490 570 - 180
1975 1,740 784 . 3,300 1,250 390
1980 3,430 1,514 6,580 2,500 840

a/ Anmual value in a 1,000%.
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7.8 GUINEA
Chemical Industriesrenvisageg‘ig q;inea
‘ N Caﬁaoify Fiiad Invest— Working  Annual Production
Industry ~ Year (tons) ment (1,0008) Capital Value "~ labour
‘ o (1,0008) Gross Added Force -
; ' - (1,0008) (1,0008)
1 _ 2 3 I S 5. 6 T 8
1. Caustic Soda 1970 16,000 4,700 - -
and Chlorine 1975. 38,000 9,000 o N - —
1980 56,000 12.500 . - - - -
2. BHC 1970 20,000 2,450 1,320, 5,290 2,706 230
1975 40,000 4,000 2,570, 10,300 5,300 340 .
1980 65,000 6,300 4,150, = 16,600 8,550 430
3. DDT 1970 - - e - -
1975 3,300 1,800 1630 2,525 1,302 150
1980 3,300 1,800, 630 2,525 . 1,302 150
4. Pharmaceutical 1970 1,ooo§/ 600 200 1,000 400 170
Products 1975 3,0009/ 1,600, : 600 3,000 1,200 500
1980 750005/ 3,700, 1,400 7,000 2,800 1,170
5. Soap 1970 3,000 600 160 640 260 100
1975 6,000 1,200 320 1,280 520 200
1980 9,000 1,800 480 1,920 780 300
6. Perfumes, 1970 1502/ 50 30 150 60 50
cosmetios 1975 300%/ 90 60 300 120 75
1980 5009/ 150 100 500 200 120
Total 1970 8,400 1,710 7,080 3,420 550
1975 18,090 4,180 17,405 8,442 1,265
1980 26,250 6,760 28,545 13,632 2,170

g/ Annual velue in a 1,000§.
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The interdependence of the units in the proposed complexes is des-—

cribed in the diagrams on page 197 (See Diagram VI).

The main economic indices for the complexes envisaged are given
in Table 69,

The main objective as far as Guinea is cdncerned, is 1o suppi&
its alumina industry with as much caustic soda from local sources as
possible.v This represents at least two difficulties: One is the lack
of cheap electrical energy, the other is to find a way of getting R
chlorine, and being in a position to sell caustic soda at an aocepff
able price. ' |

As far as electrical energy is concerned, it was assumed as indeed
for most of the countries of the sub-region that this would be available

in future,

Since this solution would resulf in the production of chlorine
over and above the amount required, it should be used to produce pro—
ducts requiring it. BHC and DDT are therefore envisaged as possihle

markets for chlorine.
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1.9 | STERRA LEONE
The Chemical Industries envisaged in
Sierra Leone
: Capacity DIixed Invest~ Working - Annual Production
Industry Year (tons) ment (1,0008) Capital Value Tabou:
' (1,0008) Gross Added Forca
(1,0008) (1,0008)
1 ‘ 2 3 L4 5 6 7 8
1. Sulphuric Acid 1970 17,000 500 = - - - -
1975 34,000 850 - - - -
1980 34,000 . 850 . - -
2, Aluminium Sulphate 1970 35,000 800 270 1,339 610 55 -

1975 45,000 980 330 1,680 780 65
1980 55,000 1,100 . 390 2,000 950 75
3. Pharmaceutical 10 60 30 120 600 240 120
Products 1975 1,2oo§/ 650 240 1,200 480 200
1980 5,0005/ 2,700 1,000 5,000 2,000 830
4. Soap 1970 4,000 800 230 900 360 140
1975 6,000 1,200 330 1,300 520 200
1980 8,000 1,600 450 1,800 720 260
5. Perfumes, 1970 3oo§/ 90 60 300 120 75
cosmetios 1975 5002/ 150 100 500 200 12%
1980 7oo§/ 210 140 700 280 175

Total 1970 2,520 680 3,139 1,330 390
1975 3,830 1,000 4,680 1,980 590
1980 64460 1,980 9,500 3,950 1,340

a/ Annual value in 1,0008.

The production of aluminium sulphate is shown in diagram VII.
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FIRISHED PRODUCTS

i [p————
—+| SULPEURIC ACID |

L SULPHURIC ACID

sulphur carbon sulphide sulpburic acid RAYON BATH rayon thread SPOCL HOLDER
wOCD O CHARCOAL CARICN SULPHIDE XANTHOGERATE | xanthogenate LIQUID USED IN LIQUID USED IK-—O"VISCOSE RATON
l THE SPINRING THE SPINNING

[ caustic sode l PROCESS l PROCESS

CELLULGSE O oo ag——
j othylene :’.EOLYXERIZATIO? SODIUM SUILPHATE

e e e o e ] e e
NAPHTA o ~| ETHYLENE [ L YETHYLENE

[ —— f] POL
CAUSTIC SODA O BT-PRODUCTS

DIAQRAM VI
QUIREA
SALT O Sa1Y CAUSTIC SODA
ELECTROLYSIS HYDROGEN
4 CHLORINE
) 1 chlorine - PEC BHC
<
s e b}
BERZENE c chlorine ] r———-—ﬂ DT et DDT
benzena r i o IR
ETHYLIC ALCOHOL O 1 ethylic alcohol [ J
i sulpturiv soid
SULPHURIC 4CID O
DIAGRAX VII
SIERRA LEONE
SULPHUR OR PYRITE O- SULPHURIC ACID SULPBURIC ACID
l sulphuric acid

BAUX1TE O AMMOXIUM SULPHATE AMMONIUM SuLPHAYS

¥otes:
The plant denoted by stiraight lines is envisaged for 1970 (specified for 1 to 2 years)

The plant denoted by broken lines is envisaged for 1975 or 1980 {specified for 1 to 2 years)
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— The main economic indices of this production are given in Table
69.

The proposal 1o set up an aluminium sulphate factory in Sierra
Leone rests mainly on the presence of bauxite mines which are now
being operated, It is one of the industries for which electrical energy
is not a decisive factor, One unit of sulphuric acid is envisaged as

being enocugh to meet the requirements in acid of the neighbouring

oountries.
IV.10 LIBERTA
The Chemical industries envisaged in Liberia
_ Capacity Pixed Invest— Working Annual Production
Industries Year (tors) - ment (1,0008) Capital Value Labour
(1,0008) Gross Added Force
(1,0008) (1,0008)
1. ®harmaceutiocal 1970 4009/ 220 80 400 160 80
Products 1975 8002/ 450 160 800 320 150
1980 2 ,oocﬁ/ 1,100 400 2,000 800 330
2. Soap 1970 3,000 600 200 , 800 320 100
1975 3,000 600 200 800 320 100
1980 4,000 800 280 1,100 440 130
3, Perfumes, 1970 1503/ 50 30 150 60 50
cosmetios 1975 350% 110 70 350 140 90
1980 450'3/ 140 90 450 180 110
, Total 1970 870 310 1,350 540 230
1975 1,160 430 1,950 780 340
1980 2,040 770 3,55 1,420 570

a/ tnnual value in 1,0008.
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Iv.11 GAMBIA

. The Chemical. Industries envisaged in Gambia

Capacity Fixed Invest- Working  Annual Production

Industries ) Year (tons) ment (1,0008) Capital . “Value .. Labour
(1,0008) Gross Added Force
. . - . (1,0008)  (1,0008)
1 . 2 _ 3 4 5 6 1 8
1, Socap 1970 - - - - R -
1975 1,000 200 . 80 : 350 ! 140 35
1980 1,000 200 - 80 350 140 35
2. Perfumes, 1970 502/ 20 - 10 - 50 20 20 -
cosmetics 1975 1002 30 20 100 40 " 35
1980 100% 30 20 . 100" 40 35
Total 1970 : 20 - 10- 50 20 20
1975 : 230 100 450 180 70
1980 : 230 . - 100 . 450 180 70

a/-Anmual value in 1,0008.
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IV.12 SENECAL
“The Chemical Industries envisaged in Senegal
Capacity Fixed Invest- Working  Annual Production
Industries " Year (Tons) ment (1,0008) Capital © Value Labour
: ’ (1,0008) Gross Added Force
e e oo {1,0008) . (1,0008
1 2 3 4 5 6 1 8
1. Sulphuric 1968/69 60,000 1,000 - - - -
acid 1973/74 90,000 1,400 - - - -
1977/78 330,000 3,700 - - - -
2, Phosphorie 1968/69 20,000 1,600 - - - -
aotd 1973/74 32,000 2,500 - - - -
1977/78 50,000 3,500 — - - -
3. Caustic Soda 1970 - - - - - -
and Chlorine 1975 _ _ _
1980 6,000 2,900 - - - -
4. Ammonia. 1970 - - - - - -
1975 - - - - - -
1977/18 60,000 7,600 - - - -
5+ Super- 1968/69 45,000 590 1,100 3,662 1,761 180
triple 1973/74 85,000 960 2,030 6,750 3,200 235
1977/78 135,000 1,400 3,240 10,800 5,150 300
6. Ammonium 1970 - - - - - -
Sulphate 1975 _ _
1977/78 225,000 1,200 3,760 10,800 5,440 440
7. DDT 1970 - - - - - -
1975 - - - - - -
1980 3,300 1,800 720 2,880 1,732 150
8. Pharmaceutical 1970 1,200% 650 240 1,200 480 200
Products 1975 2,600% 1,400 520 2,600 1,040 430
1980 8,600% 4,500 1,720 8,600 3,440 1,430
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Capacity Fixed Invest- Working

Annual Production

ustries  Year  (Toms) ment (1,0008) Capital Value Labour
(1,0008) Gross Added Force
(1,0008) (1,0008)
1 ; 2 3 4 . - e 6 8
. Soap 1970~ - - - - - -
1975 - - - - - -
1980 3,000 600 220 900 360 100
JeDetergents 1970 - - - - - =
-1975- - - -+ 6,000 260" 150 4,000 1,500 200
1980 12,000 520 300 8,000 3,000 400
.«Perfumes, 1970 5002/ 150 100 500 200 125
cosmetics 1975 800%/ 240 160 800 320 200
1980 1,200 360 240 1,200 480 240
Total 1970 3,990 1,440 5,362 2,441 505
1975 6,760 2,860 14,150 6,060 1,065
1980 29,080 10,200 43,180 19,602 3,060
a/ Annual value in 1,000%.
- The interdependence of the units in the proposed complexes is
described in the following diagrams (See Diagram VIII).
” ~ The main economic indices for the propossd complexes are given
in Table 69.
The statements made in regard to Togo apply also to Senegel. Never-—

theless, Senegal is in a better pomition to develop a phosphate industry,

in future, in conjunction with a local ammonia industry based on the

naphta steam reforming process fed by the oil refinery already in opera-

tion.
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Iv.13 MAURITANIA .

The chemical industry envisagel in Mauritania

Vs w1+

: o Capacity  Fixed Invest— Working  Annuasl Production
Industry = 7 7 "Year = ('tonsg ment (1,0008) Capital Value 1a)
' . T . (3,0008)  Gross .. . . Added- - - Fo:

1. Soap T 1970 .- - - - ~
| C 1975 ~ - - . - -
1980 1,000 200 80 350 140
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IV.14 MALT
The chemical industries envisgaged in Hali
Capacity Fixed Working Annual produce- Labour
Industry Year (in invest- capital tion value force
tons) ment ($1,000) Gross Added
($1,000) ($1,000) ($1,000)

1 2 3 4 5 6 1 S

l. Sulphuric 1970 - - - - - -

aeid 1973/714 22,000 560 _ . - }

1980 22,000 560 - - - -

2+ Super- ‘1970 - - - - - -
simple  yg73/74 55,000 600 720 2,025 872 80
1980 55,000 600 720 2,025 872 80
3. Pharmaceu— 1970 4002 220 8n 400 160 80

tical 3

products 1975 2,0 - 1,100 400 2,000 800 330
1980 5,000—/ 2,700 1,000 5,000 2,000 830

4+ Soap 1970 - - - - - -
1975 6,000 1,200 390 1,550 620 200
1980 11,000 2,200 710 2,850 1,140 370
5. Perfume, 1970 403/ 20 10 40 20 15
cosmetics 1975 140/ 50 30 140 60 45
1980 34o§/ 100 70 340 140 90
Total 1970 240 90 440 180 95
1975 3,510 1,540 5,715 2,352 655
1980 6,160 2,500 10,215 4,152 1,370

a/ Annual value in US$ 1,000.

-

The production of supersimple is shown in Diagram IX.



RAW MATERIALS

SULFHUR OR PYRITE

PHOSPEATE

AIR
NAPHTA

SALT

EENZENE
ETHYLIC ALCCHOL

SULPHUR OR PYR1TE

PHOSPHATE

Note:

GENERAL BI

GENFRAL DIAGRAM OF THE INTERLOCKING CEARACTER
OF PRODUCTION PROCESSES FOR THE INDUSTRIES ENVISAGED

DIAGRAM VIII
SENEGAL
o suremomic acm |
sulphuric acid
PHOSPHORIC ACID phosphoric a°§% TRIPIE  |ow
| ) [ | SUPERPHOSPEATE
;T -1 ) sulphuric acid M === =" -
= AMMONTIA i f | | - AMMONIUM
" e — | ammonia
{ SULPHRTE
r———— - 2
~| SALT ELECTROLYSIS |} ? -
e e e e ~ Lg%iiiine
sulphuric acid -
1 -t DT [ S
T R o— — —-J
DIAGRAM IX
MALI
- "= 1
= SULPHURIC ACID }
U S0 e e
sulphuric aeid [ A
—f SIMPLE -
>  SUPERPEOSPEATE |
| P, J

The plant denoted by straight lines is envisaged for 1970 {specified for 1 to 2 years)
The plant denoted by broken lines is envisaged for 1975 or 1980 (specified for 1 to 2 years)
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FINISHED PRODUCTS

SULPHURIC ACID

TRIPLE SUPERPHOSPHATE

AKMONIUM SULPHATE

CAUSTIC SODA
HYDROGER
CHLORINE

T

SULPHURIC ACID

SIMPLE SUPERPHCSPHATE
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~ The main economic indices in respect of this production are shown
in Table 69.

The simple superphosphate factory proposed for hali rests upon the
assunmption that the phosphate deposits prove capable of being exploited
economically, If this project were successfully carried through, it
would enable the kali farmers and certain areas of Mauritanie, Upper
Volta and Niger to obtain fertilizers cheaper. This optimistic view is
based partly on the savings that may result from the transport costs of
sulphur, as compared with the transport costs of fertilizers from the

coast to the hinterland.

The investments, annual production values (gross and added), and the
need in manpower for all the chemical industries envisaged in the Hest

African countries, will be found in Table TC.
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TABLZ T0

Investments, annual production values (gross and added) and labour

needs for all the chemical industries envisaged in the VWest African States

| Fixéd Working Annuai preoduction Labour
Countries Year invest- Capital value force
ment ($1,000) Gross Added
' ($1,000) | (81,000) ($1,000)
1 2 3 4 5 6 1

| Nigeria 1970 112,520 16,100 176,120 43,266 5,080
1975 144,240 24,000 119,820 = 62,266 9,890

1980 222,740 42,460 224,230 111,629 20,430

The Niger 1970 330 110 510 200 115
1975 910 340 1,530 620 270
1980 2,380 920 4,130 1,660 ‘ 635

Dahomey 1970 2,660 520 2,460 1,130 255
1975 3,390 790 3,660 1,610 410

1980 5,620 1,260 64400 2,840 670

Togo 1970 3,000 2,070 6,390 2,346 380
1975 7,790 4,500 14,710 55326 740

1980 12,150 6,850 23,070 8,416 1,125

Ghana 1970 8,440 2,260 13,205 5,971 1,280
1975 35,150 9,710 44,855 22,362 3,810

1980 45,330 13,900 67,5355 31,322 6,700

The Ivory Coastl970 81,650 6,360 31,936 . 22,131 1,700
1975 118,590 10,420 52,140 35,600 2,540

1980 133,170 12,910 68,040 43,560 3,880

Upper Volta 1970 780 364 1,490 270 180
1975 1,740 784 3,300 1,250 390

1980 3,430 1,514 6,580 2,500 840
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Fixed Working Anruwal production
Countries. Year invest- Capital value Iabour
ment (¢1,000) Gross Added force
($1,000) -~ - (31,000)  ($1,000)
1 2 3 4 5 6 1
Guinea 1970 8,400 1,710 7,080 3,426 550
1975 18,090 4,180 17,405 8,442 1,265
1980 26,250 6,760 28,545 13,632 2,170
Sierra leone 1970 2,520 680 3,139 1,330 390
1975 3,830 1,000 4,680 1,980 590
1380 6,460 1,980 9,500 3,950 1,340
Liberia 1970 870 V» 3io 1,350 540 230
1975 1,160 430 1,950 780 340
1980 2,040 770 3,550 1,420 570
Gambia 1870 20 10 50 20 20
1975 230 100 450 180 70
1980 230 100 450 180 70
Senegal 1970 3,990 1,440 5,362 2,441 505
1975 6,760 2,860 14,150 6,060 1,065
1980 29,080 10,200 43,180 19,602 3,060
Mauritania 1970 - - - - -
1975 - - - -
1980 200 80 350 140 35
Mali 1970 240 90 440 180 05
1975 3,510 1,540 5,715 24352 655
1980 6,160 2,500 10,215 4,152 1,370
Total 1970 225,400 32,024 149,532 83,251 10,730
1975 345,390 60,714 284,365 148,828 22,035
1980 495,240 102,204 495,595 245,003 42,895
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IV. 15. ZFinal obgervation

In making use of this report, account must also be taken of the
dynamic nature of the chemical industry, and the substantial technical
progress observable each year in this field. ‘

It is possible that the improvement in present techniques, the
development of new processes, the use of cheaper raw materials than
those at present in use, or the combination of these elements and
other factors, may result in the possibility of exerciming a certain
asmount of control over present world trends, where certain products
are concerned, and bringing about the ﬁecessary changes which must be
made, particularly in regard to the long~term stages of the industry
(1975 - 1980).
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