
ECONOMIC COMMISSION FOR AFRICA

CHEMICAL INDUSTRY DEVELOPMENT.PROGRAMME

REPORT OF THE FIRST, SCa/OTIDO CHEMICAL

IUDUSTRX DEVELOPMENT PROGRAMME

MISSION*

(May - October 1978)

{for discussion by Intergovernmental Meeting of Experts)

*This document has been, reproduced without formal editing

TAIIT^IT^ are th°Se °f ttS miSSi°n ^ d° -t



OF CONTENTS

Page

PREFACE "■ ■ ■ ■ ■■■

CHAPTER I: ' ' SUMMARY.'. .V- • • -.-. ■ -. °.> ? •"• • • • • • ...•.....--' ..'. V.... " ' 3

FERTILISES, .BASIC CHEMICALS,, AND PESTICIDES ............<■., f >... ■ ■•.. 3'

PETROCHEMICALS o. o o „ ....... u''o o o n „ o a. . . 11..

PHARMACEUTICALS 8."...'. ..';............'....... , ... *- .-...; " i7

CHAPTER II: FERTILIZSHS,,:,-BASIC CHJKICALS AOT) PESTICIDES. ....,.■... .25-

A. WORLD SURVEY ,..,...._... .25.

B"|" ■■QtJSVM" OF" TIB "AFRICAN HSGIONA........ ^.................... 33

C. DEVELOPMENT PROBLEMS IN AFRICA . 46...

D. PLAOTING-AND DEVELOPMENT S.TRilTEGY . ,; /*.......'.,... 53

E. REGIONAL CO-OPERATION AND DSVIiLOPIMT .58.

F. ROLE OF ECA/UNIDO/OAU IN AFRICAN DEVELOPMENT ".•...... ■ "63

CHAPTER III: PETROCHEMICALS "....". , ',. 66

A. THE ROLS AND SIGNIFICANCE^ OF THE PETROCHEMICALS SUB-SECTOR ■ - :--
AT TEii REGIONAL LEVEL o 66.

B. [THS"PRESENT STATE OF: THij. .PETROCHEMICAL" INDUSTRY,^ AFRICA. 72

C. AFRICAN POLICIES MD STfiAOTiiGI^S GEARED TO THE DEVELOPESNT "

OF THE PETROCHEMICAL INDUSTRY ,..................... 82.

D. APPROACHES' TO DEVELOPMENT OF THE PETROCHEMICAL INDUSTRY '
AT SUBREGIONAL AND REGIONAL L:,jVEL .. o... o... 0 a o c „ e o. 8 o o.. 85

CHAPTER IVi PHARMACEUTICALS . 0 o. D.. . o 0. a o. D o. „ „ 96

A. ROLii AiSTD SIGNIFICANCE OF Tff- PHARMACEUTICAL INDUSTRY .... 36

B. HEALTH SITUATION AND POTENTIAL NEEDS OF PHARMACEUTICAL

PRODUCTS IN AFRICA .,. o. a ... o... o 97

C. PRESENT CONSUMPTION OF PHA^IACjUUTICALS IN AFRICA 104

D. PRESENT STAGE OF PHARMACEUTICAL PRODUCTION IN AFRICA ...... 110

E. PHARMACEUTICAL PROJECTS IN SELECTED AFRICAN COUNTRIES 115

F. STRATEGY OF THE FUTURE DEVELOPMENT OF THE PHARMACEUTICAL "

INDUSTRY IN AFRICAN COUNTRIES o . .. a .. e 0. . .. 0 o 0 120

G. MEDICINAL PLANTS A¥D TRADITIONAL MEDICINES IN AFRICA 133



Table of contents (cont'd)

AMEXSS

II.A: Consumption of fertilizers per hectare of land, and per capita in

1975 in different regions of the world ' ■ ;■

II.Bs Application of fertilisers (in 100 gms) per hectare of land,and
'per capita consumption in different afrioan countries

II.C: Imports of all chemicals in Africa for the period I968-I977

II..D: -Imports and exports of pesticides in African countries during

'1970-75 ' '

III.As "Petroleum refining capacity in Africa (1980)

III.Be :Deficit/surplus of "basic end-product petrochemicals ..in-;Africa:
.'("by sub'region) in I985

III.C: Consultants/experts staff requirements for assistance to ..;_
■petVbch'e'micaT "industry 'in Africa

IV.A: Health facilities in Africa ■ v . ■ .

IV.B: Imports of Pharmaceuticals in African countrie-s -,-■■■■ ■

IV.C: Approximate investment'for formulation units ■' . ■

IV.D; Activities undertaken by international organisations in the field

of pharmaceutical "industry in developing countries, particularly
in Africa ■.

IV.Et Indian Government details new pharmaceutical policy.



PREFACE

Attempts at promoting the development of the chemical industry in the region

goes as '.far back as 1963 when the first desk work on the ■sector was carried out 1/.
Subsequent-tor-this, subregioiial1 co-ordination missions were undertaken1 and reports '

prepared i/ during the period-1963-1966. The chemical industry figure'd among the-1-1 -
sectors covered.. " ■ ■ ■ ■■ ■ ■ ■■ --■■■■■ ■ ■ ■-:.■

The above attempts were followed by the preparation of -studies'^a- number of
them on the chemical subsector) and conferences/meetings on industrial -<&>-ordinatiori
at the subregional level between I964 and 1967-1/ ^°r a number of reasons■including
the fact that-indst/memb-er "States were pre-occupied with consolidating their newly

acquired independence, their priority stress on development of import substitution'
industries and the' relative ease with which such industries were; being; e-stablishedj

the above attempts failed to materialize or ended up in the establishment of^units ■'-

of uneconomically small sizes. ' .. ' '.■'■•' ■'"■'

During the period I968-I976, some of the chemical documents were up-dated and

new ones'prepared with the hope that they could serve as background -material ■■fo.r i ■"■■'; *•"

any activities that could 'subsequently be undertaken^ The preparat£on;e>f some■?•<-.■.■■•
of them, "such asthOBe-' on fertilizers and Pharmaceuticals, were motivated by- the ■■ -""■":-'

energy 'crisis of; 1973 and its aftermath, " ■ ' ,■-..:.. '■-.

In the meantime, the need to accord priority to industrial development in

developing countries-started to gather momentum in early 1970s, It was, as

evidenced by a number' of General Assembly and Commission resolutions, including -r

the Lima Declaration-and Plan of1 Action adopted at the Second Conference of maDO ■;-■

in 1975j' recognized b'y the international community* According- to the Declaration,-^

Africa is expected to increase its share in world industrial production (and by :-'
implication, its chemical output) from 0.6 per cent to at least 2 per cent by the

year 2000. ' ■■'■.'■ ' ■ " .'■'''*' '

Realizing the critical role played by industrial development, the Second '

Conference of African Ministers of Industry held in 1973, that is, prior to the ;

Lima Declaration, had adopted its own declaration, the Declaration on Industrializa

tion in. Africa: ; Principles and Guidelines for Co-operation and Development. ■:-!-

Subsequent meetings/ of the Conference and its subsidiary organ, the Follow-up '""':.

Committee on Industrialization in Africa, dealt with the problem-and came to the;;':_ :

conGlusion that" ihere was need for accelerated structural change in1 industrial ■■■■•■'■-'rj'

produdtion witha'View to achieving an increased measure of self-reliance and se'lf^ _■

sufficiency. In-its third and fourth meetings, the conference, in Its agreed

conclusions, accorded high priority to the development of basic industries, -■■

including the chemical sector. ' :

1/ - Document E/CT.I4/INR/1, Industrial Growth in Africa, 1963.
■ ■■■-■■if "Documents E/CH. 14/246, 247 and 248. . ' ' "■'■v

;\3/ Gonference/meeti-ng report'ss" ■ s/CK". 14/324> 34^, 351? 354? 366 and 399. ""^ '
j^/ Documents prepared included^

E/CH.14/206, 212, 217
' E/CH.I4/EP/49
M69-l867,M7O-521 and M76-5SO . -.. - ..■..-



•-''>""■. ■ —2— ■

Zn -response: to the ■ request o.f the-member, ^States made at:.the- fourth meeting .

held inf.Kaduna, Nigeria in Hovemb&r 19.77 "try; which ECA in co-operation with IJKI.DO" ,-.,.

and OAU ^was required to pursue measures leading to the attainment of the above ....

objectives, EGA is in the process of formulating a chemical industry development,,. •--;.^;

programme. -^,This programme is intended to serve as a guide for ECA, UHIDO, OAU

and other-.organizationsi which will.render assistance to member States in the. .

chemical .sector. .,J .:..■■■ ..,_.. -, ._..,;.. . , ■

As a. first step, .a .--mission comprising<.a. team of three consultants ancL .-one -^ . :.

staff member visited .six representative countries (the United Republic ,o,f ..Tanzania^.._.,.,.,

Gabon,, t.he\ United Republic , of :Cameroons Nigeria, Upper Voltaand Egypt) .fro.m:.20-,■.,{■,-;,;.,;;
fey to 8:Augus't 19.78. During:;the period to mid-October, the mission prepared .. .

country re-pdrts and this regional report, , .

..'The terms, of reference^ of tlie mission were to assess the existing situation to

identify opportunities, fo-r-;integrated development and formulate sectoral policies.,

programmes and targets .for .the chemical, sector, .These were to be based on .the ., .

identification of the .peculiar characteristics,, major : problems 9. critical linkages,,; .-.

training needs and institutional requirements of ■ and modalities for co-operation .;■>.■.;■..

amongst member States in the chemical sector.

In view'Of the vast field of the chemical sector, it was.s for practical

necessary.'tp:-limit the:'coverage to those, subsectors which are, under .African .-. .;->,

conditions, considered-.priority areas, -Accordingly, , the subsectors dealt with in

this report comprise basic chemicals., ;■ fertilizers., pesticides, petrochemicals and

Pharmaceuticals, ..;■;■■ .■.."■-:.■... ... -. .:-:-.■.. ■ . (■•

The report is divided into four chapters. The first, the Summary, highlights

the main findings and recommendations. It was purposely made detailed so that those

readers who. may not have the time to. read the whole report could.have:a fair.'preview

of the report. ■ .: ;. -. ■ ■■ ■ ... .; . . ..;..:-,

In the remaining chapters, each., of the subsectpr mentioned:above is dealt with

separately... It was- felt that this subsectoral approach could .facilitate. .In bringing.,

out the peculiar, characteristics of each subsector and.thereby highlight the specific,

problems and prerequisites.-related to the development of the subsectors.. It should .

be noted that,, as many of. the observations made in the -basic chemicals, fertilisers. •

and pesticides, chapter, particularly those related to. policies.and strategie.s.for-

development, are. applicable to petrochemicals and Pharmaceuticals, the coverage of . ,

the latter two was biased in favour of the project opportunity identification aspect

of the report.

It is earnestly hoped.that this Document, and in particular, the, specific

developmental possibilities highlighted in_it, would be of interest to the-Governments

concerned and,.would serve as the Tpasis/.for further studies and., actions on. their

part and other concerned organizations. - . . ■ ,.■ .;

Composition of the teams

1, Mr, Autar K. Bhatnagar, specialist in basic chemicals,

fertilizers and pesticides. Team Leader

2, Dr. Hussein A. iSl-Sharawy, specialist in petrochemicals, Member

3, Dr. Edward H. Zawada, specialist in Pharmaceuticals, "

4- Mr, Makonnen Alernayehu, SCA staff member • Project Officer

n^i^^



■■ .. ■ ■ ■ CHAPTER Is, SUM3VIARX . . ; ,, ,. _.-.. . . ^ . . .

, ■■■- FERTILIZERS, BASIC .CHEMICALS AKDjPESTICIIXSS ■ .;.. • - ■ t-, . .- . ;.;_O/

World and regional .survey ■ ■ ■.'■ . ■ - ■.■ " ■ ■ ■-jiV-cx

1. In the field', of chemicals, basic chemioals are perhaps .the earliest to .have . ;v..,{1-

been in use. The use of chemical fertilizers and pesticides came i% at a .later ;;;,

stage* in order to increase agricultural production fp;r meeting the. growing.-, . ' .■:?

requirements of food in the world. However, as a result of their successful ■■■ ;

•application in agriculture, fertilizer and pesticide usage has been rapidly

increasing-.and; so-also their production all over the world. . , ..'.-.,

2. - The. total world production of all fertilizers (33" + 7 0^ + K 0.) in the. year. ; .
1975/1976 was 92.2--million tons. Out of this 47.6 million tons. C5L7 per cent)
was produced "by developed countries, 7.9 million tons (8.64 per cent) Toy developing
countries and 36.5'?million-, tons. (39-66 per cent) by countries .with centrally planned;

economies. . ..The production- -of fertilizers in ;Asia during the same, year .was : 13*0 ■ .

million tons..(l4;13 per cent) and. in Africa .1.77 million tons. (I.96. per cent) -of.-,..■;,■
world productions ; ; . ■ ■ ; ■■ ,. -. .' ■ "■ ■ -.■ : - ■■ •" ■ "- ' ,-.. -

3. ,. The total world consumption of all: fertilizers (N + P^^ + K>.) ;■ in 1975/1976;, ■
was; .88,58 million tons. Out of this the consumption of developed countries was

41.83.. million, tons (47;17 per. cent),.■ developing countries 13.11 million tons -■ .. ;

(14.78.per- cent) and. that of countries .with centrally, .planned economies 33.78- .. j-.
million tons (38.O5.per cent)... The. total.,.consumption of all fertilizers in: Asia ,r;:; t

was 15.8a-million-'tOBs (18.17 per;cent) and iA, Africa 2.40 million- tons .(3.05 per,.::-,:
cent) of world consumption during the same year. . ■-■. .-., , ■■ ■ „ ■-! ■.:;:.

4., The per. capita consumption of .fertilizers during 19.75 i^ different regions of.il

the world wass . developed countries 55>2 kg., developing, countries 6 .8. kg.,s: ,; :., - .:i.. [^
Africa 6.0. kg.,, centrally planned countries 26..2 kg. As the developed countries ,^.;i

have- reached almost the point of- maximum fertilizer application,, the scope, for ,_..; ■/.. •;■

increased fertilizer usage in agriculture: mainly exists in, the developing oQuntraGjs-,1;

and specially in. Africa.- Therefore the future development of -fertilizer produQ;tipii>.r

is likely..to oe concentrated in the developing countries of the world. ..-. ■ . .. v?..^.;

5. The total import of all ohemicals in Africa, in the-year 1977 was 4.8 ,billiprt- 'ic.<

U.S. dollars. This represented a five-fold increase (including the effect of
inflation) from 1968' when the imports were hardly 1 billion US dollars.,-. The- 1977 .£.::

imports for different African regions wo res ¥orth Africa $1..8l ."billion,; West oij a.;:

Africa Si.54 billion, Central Africa $0.35 "billion, East Africa $0,.:56-.-"billi-ony .■.;.5vi:,.
other developing Africa $0.60 billion, and the remaining developing countries in

Africa $0.60 billion. . . . ■■.,.:. . .. ,-..;.;._:^:^: .c'-:-

6, At present,- there is-comparatively little production of basic chemicals;: 'xxt;-. ■r'.:.-,

Africa? because the industries which .consume basic chemicals are not fully developed.

Whatever production of basic chemicals, like sulphuric acid:or chloro-alkalies.. >■

is there, is intended mainly for the captive use of plants for fertilizer "manufacture

or pulp and paper production' or for -mineral extraction. As the consuming industries

are fast developing,, the basiic chemicals manufacture is also likely to grow with the.

increased demand.for their .consumption. ,. ; .\ -y.;.' ■■ : ■■ •=



7- The total world imports of pesticides in 'the year 1975 were 2.1 billion US

dollars. Out of this the developed countries imported pesticides worth US&95O

millionj developing countries US^8l3 million and countries with centrally planned

economies US$355 million. Total imports of African countries were JJS$2.8l ■ million.^-: ■_;__

and Asian countries US$340 million. While the imports of Africa and Asia may vary

nearly represent -actual consu:mp1aon, the figures for the developed world must "be

supplemented with internal production data to ■ make- them "represent total consumption.-.-

The import figures for Africa and Asia for pesticides,'again indicate great potential

for development in this sub—sector, ■ ■ ■ ■ ■ '■ ,:...-.

8. Having examined the world position in respect Of the three sub-sectors ;.of :.i

chemical industry and also the African position, it is intended to briefly discuss

here certain aspects of the development:of-chemical industry in developing countries:,

such as the pi*i3-req_uisites for its development, its characteristics, -etc. • *-';. \.V;/.

9:. The necessary pre-req.uisites for the successful development of. chemical ....'. '.•..-

industry in a' developing country are- an-adequate sized market for the products of,

industry which-could-sustain the minimum-economic size chemical plants5 availability

of raw materials at an economic pricey availability of infrastructural services

such as electricity, water, effluent disposal facilities etc.°j availability of

trained and qualified manpower^ and;finance at reasonable- terms- ■

10. The development of chemical industry'initially take's ;a set pattern,- To begin ~:-

with the first generation industries' come up to manufacture consumer products from•■>;..

imported■intermediates.■ ¥extj the:second generation industries:develop to manufacture

intermediates and then the third-generation industries are-set up -to manufacture'-the'

basic chemical inputs. - ■■ - "■■•■ • ■ '"' ' ...-.o

11, Chemical industry has certain special;characteristics of its own.which ares

high capital intensity, low labour -intensity, complex "technology calling from-a - • ■■■■

high degree of professional operational skill's,-; high sensitivity to economies of ' ......

scale, high'risk of;: process obsolesenoej need-for" integrated, product planning; need- .-1'

for economic selection of process routes-out'of several -alternatives9 high .;

temperature and pressure processes- calling'for precise- monitoring and-conirols-high-■-

risk: of process-accidents calling for high priority for industrial■■ plant safety- ■-

practices etc. Therefore, while planning chemical industries, those characteristics

of the indust-ry must be kept,-in'view. -■- ■ . ■ ■ . ; ■ ' ■,. v-:l!!-' . ;

12, While the'details of the mission's'-findings and recommendations are contained

in the individual, country reports, a summary report on the countries visited is"'- .

given in the' general report. : r ... . ..:.-- ■■..■■..:

13. Tanzania has practically covered the first stage of development of first

generation chemical industries and is now entering the second stage developments.

A fertilizer plant for manufacturing phosphate fertilizers and ammonium sulphate

is already in operation in the country and plans are in hand for the e&tab'lishment ■

of a natural gas based ammonia'plant to meet the country's nitrogenous--fertiliser

needs. In the field of basic chemicals, there is sulphuric acid manufacture-for-

the captive use of the phosphate fertilizer plant and a small caustic soda/ehlorine
plant is also in production. Tanzania'is also looking into the possibility of '■ -'-■-

soda ash manufacture based on its Lake Natron -deposit. In the field of pesticide's,

although there are several pesticide formulation plants in the country, the

manufacture of basic active materials is not undertaken so far. The country has
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undoubtedly potential for'-"She further development of fertilizers, "basic chemicals...

and pesticides: sub-sectors.". Trained and;qualified national manpower is. a serious

problem in the country, and-it would be well for the Government of Tanzania to ,;

pay attention.to.the development of this important resource. " "'

14* -Gabon's economy-has mainly been supported on its oil resources in the ,past..,,'
However, the Government has lately been engaged in efforts to diversify;'"the '/industry

,in order to broaden its economic base. In the areas of' fertilizersi "an -'attempt made
at setting up an export-oriented ammonia plant in the country had to "be" shelved half

way because, of drop in world ammonia prices. Of course, there is .little, .domestic .

consumptioni.'ot fertilizers, as agriculture" is not very developed in the;" ^qan't'ry."

■Gabon.is planning to set up large-scale pulp plants? which would generate, -the. demand

for-caustic -soda and chlorine and this could justify setting up capacity "fox the iianu-

■ failure-of -these basic chemicals. In the field of pesticides again,. t.her,e, is no manu

facturing activity at present, but potential exists for setting up a formulation plant-

15* Gabon's efforts to broaden its economic base are certainly well directed..

There-is particularly need for encouraging agricultural.'production, to meet .the

country's heavy food import bill. /vith the' development of agriculture, the. need

for agricultural inputs like fertilizers and pesticides will also go up.. Current

planning for production in these- sub-sectors could be based essentially on the

subregional UDJiiAC market. ■ '- ■ : ' " "

16. Cameroon's economy is. mainly agriculture based^ the country has already a
phosphate fertilizer plant which is also capable of producing ammonium sulphate and

mixed fertilizers. The plant. is;-presently closed on account", of. certain financial^

problems, which it is expected would get sorted out with World Bank..assistance, ■..'
.In the field of basic chemicals, the country has sulphuric acid.manufacture for-the
captive use of the fertilizer!plant. There is a sizable market for caustic soda

but inadequate chlorine demand is the main constraint in developing local production

of this chemical. As Cameroon imports yearly 4 million US dollars-worth of pesticides,

this is indicative of a potential for the establishment of ■^-■pestici'des-lrdrmulatib'n
plant in the country. The availability of trained manpower is not a serious . '
constraint .in development in; Cameroon, ' : / .

■*■?• Nigeria has been passing through a bouyant phase of economic activity in the

past, as a result of the oil boom. However, while the.country has planned..major

investments .in..;t-he directly -■-pr.oductiv-e-seetoiFS-G'f^

not-appear :to have been paid '-to 'the "ifevelopment/bf'"'infrastructures;. .", As ^a.1 consequence,
serious bottlenecks and constraints have resulted due" to..the, !infrastructure ip^ob.leios,

whic::h -are seriously afi'ecting the "productive sectors ofIn&as-irj.J'/' The/cjountry has-, one
phosphate fefc-pilAzex- plant and is planning- to set up a. lar^/ammonia'jandj urea plant..
Except for sulphuric acid production for the daptive use of the phosphate"fertilizer
plant, there is no other major production of basic chemicals in .the country.- Thejre
is however good po.ten,ti-;ai;-r£o.r..the development of caustic' soda/chlorine t;o.':mee"Fthe':
requirements' of three pulp and paper" plants which "Nigeria is. planning toi.sef up. In
the field' of; pesticides, there is one formulation plant in the country ait:present.

However^ the: total market for pesticides can justify more formulation1 plants as well
as manufacture of basic active rtfeaterials. The main area which needs, the ■■ur&fent ■

attention of■ the.government is'that of strengthening of infrastructures in■the country,
without which investment in productive sectors .will not be fruitful. ■
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18. Upper Volta is mainly an agriculture based country, and is going through the
development of.first generation industries in the chemical field, The requirements
of fertilizers, basic-chemicals and pesticides in.the country at present'are ver-
small and do.not call for planning for local production: The country has-'reoprtlv
started a project for mining and grinding of natural phosphate fertilizers .and \t
is expected that this will help to improve agricultural production. The country'has
potential for the development of agricultural based chemical industries -and a)lsq"
metallurgical industries in view of its agricultural and'mineral resources, and'- '

. studies to explore these potential areas are suggested with.the help ,of 'an-institute
tor industrial studies ■'being set up by UHIDO in Upper Volti# .' ,'

19. "Egypt's level of development of chemical industry is quite impressive1.." -^-ypt
is practically self-sufficient in its production of phosphate fertilizers, and meets
part of its requirements-of nitrogenous fertilizers from local production. After

.completion of two major nitrogenous fertilizer plants, which are under. coitruc-Aon
at present,- the country hopes to achieve self-sufficiency in respect of nitrogenous
fertilizers too. In the area of basic chemicals, the' country produces, sulphuric"'
acid, nitric acid, hydrochloric acid, caustic soda, chloride, soda ash etc. However
existing manufacturing capacity can meet only part of the market needs and"'"the
rest^has to-be met by imports. Presently, expansion of capacity for each of .the"
chemical mentioned above is planned. 3gypt has a very large market for pesticides
(.about. US*60 million) although there is only one formulation plant which supplies a
small percentage of the large demand from local production. There is definitely a
potential for the development of both formulation as well as active material
manufacture in the field of pesticides.

20. In view of .the fairly good level of development of chemical industry in E,-ypt,
it. is suggested that the country goes in for the.establishment of design en-ine*rib
and oonstruotion. Services fcr the chemical industry, and also manufacture 0? process
equipment to meet the growing needs of the chemical sector......

Development problems in Africa '■■■■'■

21. During-the missions tour of African countries, several typical'problems of
industry were either reported or came to the attention of the mission. Thes* ar-
summarized below with suggested solutions.

22# inadequate size of the dome's tic market to support an economic size chemical
P*ant is a, problem common to all smaller African countries. The only solution of
the .problem is subregional integration- of markets and setting up of economic sized
cnemical and-fertilizer plants with financial participation of member.countries " to
meet subregional market requirements." " This approach must be adopted with th* ■ "
.fullest support of air the member States. ■■ : ■ ■" ; "■ '

-. m project planning and contract-negotiation is another area
m most,African countries, and: accounts for .serious problems which have

» industrial projects in-Africa. As a solution, it is suggested that
organize.seminars and workshops on:'Technology Transfer and Contract

■ -,. ^ln dlfferen* African subregions; to disseminate information on this'
specialized field.-,,In-addition, the inclusion of a technology transfer division in
the proposed fertilizer and pesticides development centre is suggested for providin-
technical assistance to African- countries. Till these' facilities become available



it is recommended that African countries as-soc.ia.te -experienced■■.-U-.-.M'. experts'"wi.th.

their project planning, and/contract negotiating teams for various chemical'projectso

24- Exploitation by unscrupulous foreign companies, who have taken undue advantage

of the prevailing situation in African countries, to sell used.plant/equipment which

eventually.' does not operatey:ox_ent£-r..^*i^cpntrac^^^ has

created-difficulties in a number of countries. African countries are generally. '.'"-

advised to be -on.their guard against-unscrupulous organisations and it is"recommended
that they deal'with only reputable organizations. ■ ;" *;' '

25« Exploitation by unscrupulous Banks and foreign financing institutions is another
one of the problems reported to the mission. This involved extension of "foreignr :

credit to African countries at highly unfavourable terms-and conditions.- It~ fs:~~~~'
suggested that African countries first approach financing institutions in the World

Bank Group-f;0r financing their projects and only if their financial requirements.'"V
are..no:t-.fully met by them,- ttar go. to. private investment sources.- They should:also

take the expert advice of ECA/mSFIDO/^ORLD BANK before finalizing financial credit"
agreements.

2^* Instances of lack of co-operation between national fertilizer plant ^managementa
and government purchasing agencies, 'were- also" reported' to the missionj-^W-ch involved
either long^delays or refusal of purchasing agencies (usually government'1 agricultural
departments) to purchase finished fertilizer stocks-from national factories,'
eventually forcing either a slow down or stoppage of plant operations. In^the
greater interests of the countries, it is suggested that both the producers and
purchasers o£.fertilizers should co-operate very closely in. order W avoid problems
for both. ..;-,.■ . . . :.■■■■■-"■■ ■" ' ■

27* ..^stances of lack of proper communications and exchange of information between
government organizations was also-noticed in-certain countries. These' obviously "
call for better contacts and information exchange at-different levels. :

28'. Lack of operation and maintenance experience of chemical .plants, seems to be '
one of the factors responsible for frequent plant breakiownV and loss of production
in a number of fertilizer plants in Afriean countries; The solution of course is,
training of plant personnel,, and setting up of preventive maintenance systems in"
the plants. .For process problems, establishment of process: development'departments
m the factories should "be arranged. - ■ . , / ■ - -

29:*' Hiffk- cost of expatriate technical/management personnel seemed ""to be jfche' cause "
O^^?^/Ous:.finaac^1. Problems in some of the plants.: . The 'suggested remedy, iies in
engaging, expatriate personnel only-for short periods'- and -replacing ^hemtuickly" ""
with suitably,-, trained nationals. --.■ ■ ....... ■■■ ■■ fc ■ * ■■ ■■

30> Inadequately developed infrastructures seemed to be the basic cause of low
capacity utilisation, and overall loss.- of -efficiency, in industrial and commercial '
operations -in a! country-. .This points 'to the need for balanced'sectoral development

::ir^?:r tQPreV6nt ^^^^^h might ..make productive -soc-tor

31' ^8 ma"ag.ement pattern of national companies- where the., governments did.-'not:have
a controlling interest, seemed to cause problems in s-om'e bf the countries.' It-is"
therefore recommended that governments should normally acquire the controlling
financial interest in national enterprises and should also actively participate in
the management of the ventures.
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32* Inappropriate import duty structures were found to be responsible for
discouraging local manufacture and encouraging imports in certain countries.
African countries are advised to periodically check the tax and duty structures
to ensure that they, are in line with development policies. ... ■■ . ■ .

33. Ion-availability of national qualified manpower seemed to be a typical problem
in most African countries. This-could act as a serious- constraint in-their future
development programmes. African countries should pay special attention to this ■■
problem and develops cadre of national manpower, suitably .qualified and trained in
important technical fields.

Planning and .development strategy . . . ■, . . ..-.,.

34. As; a result of the' experiences of other developing countries/ a planning and :
development-strategy with emphasis on the implementational ^phase* of-development ;r; ■'
projects'has evolved.. '.....'.. . ■■■■■... ■ .;.;,.■..

35. This development strategy calls for a well organized institutional framework
for planning and lmplementing-development projects, ^©..-institutional sEeaiDBworb '
nDrmally;.ppnsists-of-,'organi2a-tro^ril-ke? the 'econ6mic".-p]^nning bodies,": Indus^rd^--
studies institutes, industrial pro.mo:tion organizations 3~esigns, engineering and' •"■*
constructipn-organizations, project executing and operating -organizations and: project
monitoring" organizations,, . . ,. . ■ . - ..,.;.

36. The functional role of economic planning bodies is to formulate development ■
programmes, the industrial study institutes to undertake identification and

feasibility evaluation of projects, for industrial promotion organizations
(Industrial Development. Corporations) to organize-, implementation of .projects- -.through
project planning and contract" supervision,. for vie/sign and engineering institutes'
to do actual design, engineering, procurement and-construction of projects, for
project executing and operating organizations to execute the projects and operate
chemical plants, and for the monitoring- bodies to, monitor government -projects-and "
report on them to the highest levels of the government. ' ■■■: " ■

37. The present development machinery and strategy in African-countries, suffers'
from two main weaknesses which are (i) lack of a well organized institutional'
framework consisting of institutions as defined above' for handling development : '
function and (n) lack of expertise in respect of activities involved in development
planning and specially .implementation of projects. It is therefore.recommended by -
the mission that African; countries develop the 'necessary^evelopment institutional

,1itl!S'and als0 exP.e>tise in this field by counterparty their engineering and'
qualified nationals with U.S. experts and also arranging,.their direct involvement ':
in national chemical projects alongside expatriate contractor personnel.

38 Another important; area in which there :ts"; great need'"'for expertise'and knowledge
in Afri-cata-couiatries-is- that of 'Technology transfer and contract negotiations, '^
Technology transfer has its technicalities such as exclusiveness/non-exclusiveness
oi technology use, process and engineering guarantees, process patents etc0 which
call for full familiarity with those matters, and similarly several diffe-ent types
of design-engineering project contracts -.turn-key lumpsum, cost reimhurseable-^ ■
semi-turn-key, supply of know-how ana engineering.- involving also their legal -
aspects, are currently in practice.. A proper knowledge, of this specialized field is

^^j^E^l^^ii^^
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very necessary for. countries in Africa to enable them to safeguard their interests

and purchase technology-arid technical services on reasonable' terms and .conditions.

For the development of expertise in this area? it is recommended that ECA/OTIDO

organize seminars and workshops■on Technology Transfer and contract negotiation in

the African subregion. It is also suggested that African countries make use of

the model forms of contract agreements for construction of fertilizer plants, which.

UNIDO is. presently -developing," as guidelines in negotiating and finalizing their. ."

project, contracts1'. ■ •; Further^ till such tiTne ;as expertise is developed in this, field

in the'African region,, countries" are advised to" associate experienced U.¥. experts

in .their ^contrac^ planning and negotiating'teams'for chemical projects., . .... ■'..,.- -

39. The adoption of. proper development policy for promoting industrial development,.
is extremely important.. Such policies usually include promotional incentives such

as, tax-holidays, concessional finance, assistance in marketing, .tariff protection, ■■-.

against .imports, export .incentives, etc. : ' '" . ' ■" "■" ■, ■ . ■ ■

Regional co-operation and development .. ..

40. While the need for regional co-operation has been stressed by all international

as well as regional organizations in Africa, and.even the formation of subregional

economic communities like UDEAC and ECOWAS has taken place, .yet the real economic ,..,

integration bas,ed; o.n the reai spirit of co-operation between member States has. : ■'.
Still tO :•: •■!: ■

41- In order to achieve this objective^ co-operation must be' organized, at four1
different .levels. [i):'the political'- level through OAU, (ii) the subregional level
through organizations such as TJDEAC and ECOWAS, (iii) the country .level through "member
States and (iv) the United Nations level through U.3J. agencies such"as"ECA, TJNIDO
and OTDP.. Co-operation on a subregional basis must be stressed at all these levels

and the organisations concerned must play their role with.sincerity, of purpose■to , :

bring about the success of the; subregional.,..ecionomic ■ c-ommnnrtxe's'' in Africa.'""'"" '

42. In addition, there is., imperative need for1- the"development :Of an institutional.- :
framework for; co-operation for different economic activities In the subregions,.', and. ;
the^ subregional:.-seoj?etariats -must undertake this important' .actiVity.. For .instance,
an institutional framework must be developed for- joint industrial'ventures, in which
each member State can., have its financial participation and also, prppprtional.. •
representation, at the management level of' the'enterprise.' : Similarly":institutional
mechanisms for co-operation for other economic activities '.should; al:s'o be'" developed
as precursors to the actual establishment of these organizations. ' v' ■■■■■■.

43. A number of industrial'possibilities have -been" identified""!^ the ".mission for
regional development in the fields of fertilizers, basic chemicals and'pesticides,
and these are being listed below. It is recommended that detailed, .studies :be,. . :■
undertaken on the., identified projects and then based on'.the'. findings and recommenda
tions .of-the.studies, implementation action should be taken.";. ..'' ' [\ , / ■ .:

Ammonia project for East African countries;

Pesticides manufacturing project for East .African countries! ...
Ammonia project for the UDSAC countries^ : *" ' .. '. \.t ■

.Caustic soda and cblorine project for the' UDEAC. countries;-" "..".'"' / - ■
:.Pho,sphate fertiliser-project for the UDEAC countries|
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Pesticides manufacturing project for the .UDEAC countries;
Pesticides manufacturing project'for the ECOHAS countries; r ■;'•'

(h) Fertilizer project for the SCOWAS .countries? and .'...'
. (i). Design-Engineering and Project Construction Organization for North

■ African countries," ' ' : ■. .

44. " In the context of the implementation of the projects, identified above and even
generally for co-operative development, African countries-can undertake several
industrial activities on a co-operative basis such ass . joint marketing and dis
tribution arrangements, standardization and quality control, joint acquisition of
technology, bulk purchase of materials, joint exploitation of natural resources,
join.t development of infrastructure! facilities, joint.programmes for manpower
development,. eto> ■■'..'

45. To facilitate'co-operation in the broad sectrum" of activities! identified", it '■•'
IL™\ ^!SideS ?°ntaCts at the subregiohal secretariat level, African countries
should have additional opportunities for contacts at:

Meetings of intergovernment experts? • ■ """'■' ' '-■■'.'..'.i.:\.'■. .';. '-■..:.}:.■
Consultation meetings between governments^ and
Meetings of plenipotentiaries. " . .."."' - "' ■•■

46. -Further, the development of regional;_and subregional institutes.suggested below"
will also help m the integrated development of the areass

(a Subregional industrial consultancy institutes;

^ul3^efional execti i h
gal industrial consultancy institutes;

' ^ul3^efional executing agencies such as African Multinational Corporations!
^ fertilizer and pesticides development centre;" and "

(d) Chemical Technology 0?ransfer Centre. ' "' : ' ' '. ' :- ■ ' ' '

mme
Role of ECAMjiDO/qaU in implementation of the prog

41. The United Nations Organization will have, to play a very active role in the

ST™ thfT A^T,r6giOn ^ialy thr°Ugh itS ^inci^ a^noies liS 5Sl,
oS L^ ■ % Uni^d Fatl°nS V*0****** wil1 also -have to be co-ordinated with
OAU. policies and programmes in Africa.' ■ ■ ■"■ .

48._ In order to provide expertise for the satisfactory development of fertilizer

br^tinth^CAAm?^101"6 }adWea> 'I* ^llowing;regional, institutes must
oe set up witn JiOA/UHIDO. assistance: " . ' ■■

(a) Fertilizer and Pesticides Development Centre, and
(b) Chemical Technology Transfer Centre.

l? jVi'a.^oonunended-'tliat'hatio'nal institutes foV industrial studies
n aiffe'rent' African Countries to explore and evaluate potential' /'

further de^lopment! assl^ance from ECA/UHIDO for their establishment and '

50. During the missions four of six African countries, 'several industrial possibilitie.
have been identified in the fields of fertilizer,' basic chemicals anfpesticides
It is recommended that ECA/UHIDO provide expert assistance to conduct more detailed
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studies on ..these national projects. .In addition* .for -projects, that ..have, ■.been .., _r;

identified "bv the'mission for development' at' the subregional level, as stated,:in.. ,..._.-..

paragraph 43 expert assistance is also recommended to be provided.

51. Besides providing technical expert assistance on projects in Africas . it ...is

recommended tha-t World 'Bank/tTUDO Division, aii U2JIDO Headquarters ■should..proviel^
part or whole financing of bankable projects in Africa. It should also provide

guidance to African governments on matters such as the type of financial agreements

to "be entered into etc. ■ : — , ..

52. For the implementation of the technical assistance programmes at the ..national

as well as subregional and regional levels during 1979-1983 in Africa, the estimated
manpower requirements for ECA/UMDO ares one Industrial Development Adviser-—-'^

(fertilizers, bas^c chemicals and pesticides) P.4./P.5 (60 m/m) j Consultants for.;,-
subregional programmes (66 m/m) and Consultants for country programmes (39 m/m).

Conclusions

53« The petrpchemidal industry .comprises, the production and/or'; recovery, of the, . .

primary or "Basic petrochemicals from'petroleum feedstocks and natural .gas, followed-.

"by the manufacture' of intermediates .wHich in turn undergo a series of .successive

conversions., ''t'tf' end-products h'efore. they are made available to other consuming or

processing industries which utilize them as inputs for many consumer anci. capital

goods. In view, of these linkages, i'ts development is of great importance to. . ■.. . .

African countries. . . . , ■ .■ -,..-.. ;.

54* . The main pr.e-requisites for the establishment and development of the petro

chemicals industry are; existancs and development, of a market^ availability., of

hydrocarbon raw materials (petroleum and/or natural gas); existance of a large-
scale refining industry0, availability of manpower! access to means of financing the

high investments, .required; and the existance of a processing industry.

55» These pre-requisites exist, at present, in Algeria, Libya, Egypt and Nigeria

as well as in South Africa. However, in the not too distant a future? some other

African countries, namely, Morocco, Tunisia, Gabon, Congo? Zaire, Angola'-, Tanzania,

and Kenya would also have equipped themselves with these pre-requisites.in varying

dimensions.

56. The distribution of petroleum and natural gas is uneven in the region, Forfh

and, to some extent, West Africa are better-endowed? the South is relatively poor

and the East is the least-endowed. The producer countries of petroleum -and/or .
natural gas in Africa ares Algeria, Libya, Tunisia, Sgypt, Morocco, Nigeria, Gabons

Cameroon, Congo, Zaire and Angola. Tanzania, and possibly Benin, are. expected to

join the ranks of producer countries in. the region. , . ■ - .-■ ■ : ■ • ■.
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57. The'present and hear future situation'of petrochemical industry in Ifrica is
summarized as follows: . =■■' ' . ... . ....

Africa's demand (including South Africa) for the main basic petrochemicals
(excluding ammonia) in I985 compared with the World demand as estimated by
UpDO's International Centre .for Industrial Studies (ICIS) is .shown hereunder;

frorth Africa'

West-Africa

East Africa''

Central Africa

South Africa

Total Africa

Total World

Ethylene

■ ' 66:1 '

■ .356 ' ; ; '

300' ■ '

181

440

1,938

72,936

Propylene

■ :245'

■ ■ 121

■ . 87

51

268

772

36,638

(1000
Butadiene

97 , ""

75- ■

70

23.6

56.6

' : 322.2

9,563,2

Tons)'

Benzene

"29b ■

■:173 ■■

121 ;.

56

307

947

32,834

58. Of the above four basic petrochemicals, only ethyle.ne is currently being,,
produced;.-by one African country, namely, Algeria. -lowever, Libya is construcing an ■
ethylene. plant which will come on stream by 1981.. Also., Nigeria and Egypt will .

have their-'-ethylene plants by I$p2 and-1984 respectively.' Algeria ,1s also construct
ing a 600,000 tons BTX unit which;."will- probably1 b;e able'.to provide' about 300,000
tons of benzene by 198.2/83. In'regard to propylene and butadiene there are, at
the moment, no plans in African countries for''the construction of production
capacities for these basic petrochemicals.

59. Existing and planned production capacities of' ethylene and b.enzene ~by 1985 in
Africa -compare with World production as follows: ''' f . . : ' ' '

Africa

World

African share

Ethylene Capacity

1400"a/

85,800.jb/

(lO.OO Tons)
Benzene Capacity

38,900

0.77*

a/Information obtained during the field mission and from international ■
publications. :

b/ ' UE-DO's- ICIS estimates. ;_ ' ■ . Vj.-: ;'".', .

60. Accordingly,- the share of Africa in World production of ethylene- hy 1985 will
be approaching the target of 2% in the year 2000, where as those of benzene and the
other main basic petrochemicals will be far below the target. Similarly, the existing
and planned production capacities of plastics and other main end-product petrochemicals
(,synthetic fibres and rubbers) are as follows?
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Africa

■'; ■ World; - .

. : ■ Africafi share in - .'.

-.. ■ World,- production-." '.:.

Plastics

- ■ ■■"-G-apacirty- -

669a/

99?930b/

■ 0.67% ■

Synthetic

Fibres .

89a/

20', 000b/

0.45%

Synthetic

Rubbers

Capao'-i"ty

11,820

a/ .Information obtained.-during the field mission and from international' -'

- publications. ' ■ ' ■ '■"■■'■■ ::-

b/ "0HIDO'!s ICIS estimates, "" ■ • , . /."'.,

61. Prom the .above data, .i,t is apparent that the African share in the World ■■"

production of these end-product petrochemicals is far below the- target.:"Consequently?

the subregional demands.- for., petrochemical^ were compared with the- production capacities

in 1985S and the subregional deficits/surpluses of- basic and end-product-petro
chemicals were identified. Multinational or subregional production capacities were

accordingly suggested (as outlined under recommendations of this Summary) to meet

the subregional deficit in the different petrochemical products and als-6----to*'.b-2?i-kg

Africa's share in world production closer to the Lima Declaration target of 2%.

62. Thus, assuming that the African subregions would implement the suggested new

project capacities, the total African production capacities;'and percentage share in

World production will be as.followss ■ -

(a) Basic Petrochemicals

■ . Ethylene

Propylene

Butadiene

■ ;: " Benzene

(b) Plastics

(c) Other End-product

Petrochemicals

Synthetic fibres _ .

Synthetic rubber

_, . Synthetic detergents-

1 (Suggested) "" '

Africa's Production

in 1985 (1000 Tons)

■1,498

." 504 "

"■ ■•■■• 266 ■ ■-

";".. 64U

2?450

-.■:«■■■■■- -. 542 ■■ '
. -■-■■ 355 '

540

Per cent

Share in World

. . Production

■;■;■;■. 1.75%

1.65%

, ;: .- 2-45^

2.71%

3.00%
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Hecommendations

Programme of Action on rbhe Integrated Development of the Petrochemical

Industry Sub-sector at Multinational, ijubregional and Regional Levels

63. The development of the petrochemical industry in Africa has, up to now, been
characterised by an orientation to national .policies and strategies without regard
to multinational, subregional or regional planning. It is strongly recommended that
African countries should adopt a policy of setting up multinational or subregional
petrochemical industries by'combining their markets as well as their capital? human
and raw material resources. '3ven in the case of fforth African countries, where
national petrochemical industry development have been undertaken withpui"suFfe^ional
or regrohal co-operation, the policy of setting up multinational or subregional
industries should be adopted in respect of new petrochemical opportunities to be
set up or planned in the future, . ;■ -..- ■ ■ -. - ^

64... Based on economic interdependence, comparative advantages, specialization,.
complejnentarity;and demand/supply' of African"subregions,1;the following programme of
■action, o.n; the integrated development of the petrochemical industry. sub-sector-is
suggested for^the; period 1985-1990.' '. • ■" ' ,

fforth Africa1 ;' ,". . r ■ ■ ' "';''''

(a) Basic Petrochemicals

(i) Two united of 100,000 and 150,000 tons/annum of,ppopylene costing
about I80 and 270 million dollars respectively,' .and , :-

(ii) Two units each of 50,000 tons/annum of butadiene, each costing
about 75 million dollars.

■ (b)- iPlastics ---'■'- ' -

Additional production capacity of about 700,000 tons to be produced
hy setting up plants in more than one country of the subregion. It is
not possible at this stage to estimate the capacities of the different
types of plastics or resins which would come under this total of 700,000
tons. This would require a market survey of Berth African countries as
well as of export opportunities.

(e) Other End-product Petrochemicals ""' ": :""T"'

(1) A 220,000 tons/annum synthetic fibres to be produced-±n:--four plants^
:■_ (ii) A 130,000 tons/annum synthetic rubbers;td be produced in two plants

of about 65,000 tons each| and ... . .

(iii) A 290,000 tons/annum synthetic detergents to be produced in several
urn tff . '
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As in the C3ase of plastics, it is not possible, at this stage, to attempt a
breakdown of the above capacities by type,.and quantity before a market survey of
the "countries of the subregion:'is made.

West and Central :Africa' ■-....

(a) Basic Petrochemicals

(i) A 180,000 tons/annum ethylene unit costing about -53&-iniWlioh dollars^/

(ii) A 170,000 tons/annum propylene.unit; costing, about 3-20 million dollars 5J

' -('lii)1 A 100,000 tons/annum butadiene, unit at a cost of about 160 million
■ "■■ dollars ;■ and ' - ■■ -

(iv) A BTX unit capable of producing 230,000 tons of benzene costing about
110 million dollars. ■■/-''-:: ■■'■'.-..:""_-'::.. . -■'I--.'-" ' ■ ■■■■'' '■■■ -

...... ■ (b)....Plastics ■■ ■ ; ■ ; ■ ■ • ■ ■ ■ • ■ ■ ..■■■"

(i) Additional 300,000 tons/annum .of plastics to be-produced;in different
:■' "' units in West African countries5 . and ■ ■ ■ ■ ..- ■ :■; ■■

(ii) Additional 250,000 tons/annum of plastics to be-produced in Central
:.- : ■ ■■■■-.-■■ African countries. Market surveys should be ■ carried out to identify
-■"-■=- : the type and quantity/of the plastics requirea^in both subregions.

(°) Other End-product Petrochemicals , ; .,.'

units'of'combined capacity of 135,000 tons/annum of synthetic'"
fibres in West Africa? ;..:.

■■ '(il)- A 30,000 tons/annum, synthetic'fibres uni-fc in Central'Africa; :^-'::'-'v^

; .. (iii). One unit of 130.,000 tons/annum or, two units of 6"5,o6q: ;io9B/ainiiii..T .
each of synthetic rubbers in West.Africa to serve the markets of
both subregions\

■■"(iv). Combined capacity of.110,000 tons/annum detergents to-be^produced
-■■ ■ ■ ■■' in more than one unit in West Africa? and i";.

(v) Combined capacity of 50,000 tons/annum detergents to be produced
.. ., . in ..more than one unit in Central Africa. ''" . .'

East Africa '"'■'■.''.-.. .,, ... ■ . ■ ■ " :j '

(a).- -Basic Petrochemicals'

, . ;(i) A.j3.qp,.000 tons/annum.ethylene unit based' on naphtha :from refineries
_. ...; , .:in the ,su-bregao..n;;,:at-ah -estimated oosf.of about 830 million, dollars.^/

■ ,:.:(ii)- A 'SQiOO&'-tonsfannixm propylene unit at an estimated cost of about
1-70 million dollars .j/ ......

T7~~This investment includes downstream ethylene consuming plant which normally
forms part of: a petrochemical complex. . ;.■;

2/ This investment includes downstream propylene consuming plant which normally
forms part of a petrochemical complex.

l/ Ibid-' see footnote l/m

I"bid-* see footnote 2/.
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■ (iii).:,;A .70,000 tons/annum butadiene unit at a cost of about 110 mil-lion
dollars,

(iv) A BTX unit capable of producing 120,000 tons/annum of benzene
^possibly incorporated to one of the large refineries iifttie
and costing about 90 million dollars, . . : s .

(b) Plastics . .. ■ .

■rthp £S'°°0 t°n?/'annum Piasitioa' to be- produced in more than one plant.
The different quantities and types of plastics to be produced could only

■ carried^ ^ °f the°«**a^ ,<*

(b) :• Other End--Droduot Petrochemicals '

(1) thln'one unit^""™ Syntheti° fibres oaPao"y to be:_Prqduced in more
..,. ..(ii) A 95,000 tons/ancum synthetic rubber plant ofr two of 45,000-50 oon

tons/annum eaoh| and .' ; :• . ■■■ • " tJ>^u ju,uuu

(iii) .A Pombined oapaejty of 90,000 tons/annum synthetic detergents to be
, produced ..in-more than one unit. A market survey will also be needed

.,.. .... .. . ,,to determine the different types and ^uantities^of detergents r'uired.

^^

(a) Periodic regional and subregional meetings of planning, finance and

consulta°nL:XPertE *"* ^^ ^^ ™d ECA> ™>™™ and Mis
The -objectives of these meetings would be: ;to study specific aspects
of the petrochemical industry; to harmonise' iwestmentr^iscal! oueto
and other polii f Afi H S

ustry; to harmoniseiwestmentr^iscal!
and other policies of African governments, and to carry ouHhe S
preparations and mobilize the financing of petrochemical, projects!

etc^counSr^r f.?*7«lop»»nt.,of thrpetrochemical ihdustry in
-each country with pre-reauisites for the development of the industry

et0/ ' Tl»-n»in objectives of the
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(c) Centres for the development of the petrochemical industry at the subregional
level, especially one for; West and Central Africa and-'Lpother for East

. .-.Africa. These centres should "be staffed "by a group of "highly qualified ■

local and international experts and equipped with equipment for research,
pilot plants and training facilities. The centres could"assist in"the

following* collection, analysis .and dissemination of informations-0
elaboration of short-term and long-term programmes at the regional and

subregional levels; preparation of trends of petrochemicals consumption

in,.member countries; preparation ;of market studies;.preparation of*
feasibility;and pre-dnvestment studiesf carrying out research, related to
most recent;.dev-elopment in petrochemical industry? standardization of :''

processes,- equipment and products, as well as quality. control^ 'and manpower
training and development, . . ...

Eole of ECA/OAXI/uNISO in the implementation of the programme

66. Assistance for the implementation, of programmes in .the'six countries visited ;':":;"'":
will require-17... consultants/experts and 64. man/months during • the perio;d;-i975^198l. '"""
The corresponding figures for subregional projects are six consultants'and-$8 man/" ' ;i
months. In .addition, one senior chemical engineer or industrial; chemis^wilTbe' ■
required from;1979 through I983 at 2CA headquarters to co-ordinate and ^follow-up'
the assistance, to be provided to African'countries and subregions in the'implementa-' '
tion of the programmes.

■:-,■ . .-■ ■ PHARMACEUTICALS . ..--■■ -'■^

Conclusions : ' ■ ■ . . ■./."■■■

67. The pharmaceutical industry-is one of the sub-sectors crucial to the development^
of African countries. Although, it is not by itself the solution to all the health
problems, yet medicines form a major and essential component in the health care
and the improvement of"standard of living. It is also one of the most promising-
areas for industrialization, particularly in the small-scale sector and with initial
modest capital. The'investment costs are not only relatively low but: can be quickly'
recovered with potential for multiplier effect on investment. ■ Even-countries with
low per- capita GUP ate therefore in a position to establish the preliminary production
units in. this field without any serious problem. An indigenous' pharmaceutical- ' ' ' '
industry may also facilitate"-the formulation of health-care, policies that1 are ""'' ' '
relevant and suitatole-^to- the needs of African countries. , ,-,;,.. ■ ,; :■ ■ .■, :-" ' "

68.;1 While health^onSd^idtis' in Africa have greatly ...imprc^sd ..in. recent times,- their
inadequacy still p-ose^ ma^or concern. Life expectancy is much lower and infant
mortality much higher than in. other developing regions. Many Afrioah^cotmtri^ ":"
having the lowest per capita income in the world have.:also .the.: lowest?-leve:l; of'^health. ■

69. The most widespread diseases, in African countries .are those-'transmitted by human
feces. The most common are the intestinal parasitic and infectious-^diarrheal
diseases. The second-major disease :group consists of airborne diseases: tuberculosis,
pneumonia, diphtheria,'bronchitis, .whooping cough, meningitis, influenza, measles
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(river blindness). ) and Onch^erchiasis

^^^^^^,^^^2^ no, have -acoess t0
during pregnancy and child birth, j^tel Hd !T ??"' assistance to mothers
water supplies, adequate sanitationTtealtt ^ ^°atal fd: "fant care, safe
emergency aid while there is great similarity in iTitl°n eduBati°*> fir* .'and
countries, there are differences between condi^o^ " ^ondxtions in different
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" umma^y o± the draft world-wide study of the
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76,. The situation-'regarding procurement, ■ supply and'provision of-medicines to the

patents, is presenrfcjLy very inadequate-lri most African countries,"The list'!':of

essential drugs, as recommended by' MHO and1 UMII> have, ' so fars' no-t":boen iriiroctao'&d-* .

■In the market, especially in'pharmacies there is proliferation of■such medicines as

are therapeutic equivalents differing only in brand-'■names and prides. The eip.fir.ting
companies, mainly multinationals? have been promoting, in African countries, the same

marketing practices, as. .in. industrialised-.Countries resulting in' the doctors :being' :
persuaded of :"fcieiilf' inclined to'prescribe ■■'advertised; products. It is.quite likiely
that the -importing, ■countries are paying more for ^pharmac&uticals than necessary and;
are misled into incurring unjustified expenditure. 'In mosbt countries,' the :c ':

pharmaceutical products are imported simultaneously through public and private

channels, .involving .unnecessarily double expenditure. ; ' . ■' ■■■ '": :' "

77. ■. In..'some 'African countries, the-patients can obtain needed medicines fronr;- :'

irregular.'sources-. . 'Such'sources include'.mobile chemists shops in:; lorries ?:iSoatSj'"'

baskets and sacks. All of them are supplied'from products'smuggled from'one'"'c'ountry
to another or are pilfered from the public distribution system. In some cas^s.,

there'i;s also-the danger .-of supply ■'of unauthorized or spurious medidines;'"': ' '

7&V' The .administrative' supervision/on1 the .part 'of Ministry of Healthis' usually" ' ■'
inadequat:e.-:"-The":pharraaeeutical a'dministra'tlon in most'African :c6unt'ri"4:s'' Is' .w£aic''and
without -necessary .:means ■to-; controlf and ■coordinate; all ■ the" ■ functions of 'procurement j'*'
import and-'Supply-qf Pharmaceuticals. ■ : ■ . "■■ ■ : ■-" ■ ■ '■" ' -; '-'-"" ' " : :r ■".;.;.-■-■,; .

79- At the present time, no single country in Africa has production of :"broad range :
of bulk Pharmaceuticals. Only one country. (.Egypt) has a preliminary and limited , ■

produotion-Qf-bulk Pharmaceuticals and'some"ancillaxy products although i-fc .has rather
well ,deye;.l0i)ed-formulatidris :i;ndustry, along with five":other African 6oxx&i&es'■■'"' :^:":
(Algeria, '■ Ghana,: : Kenya, "Morocco; and Tunisia)"'.- ■ ■:■ ■ '■' :; " • ■ • ": '■■ /" ;'---;: ■ ;-;L " " iv;.""'!

80. Only. 10. other countries; in Africa1 have preliminary formulations- plants '(e;.g. '
Angola, Ethiopia, Madagascar, Mali, Nigeria,:Senegal, Sudan, Tanzania, ;Zaire and
Zambia). However, most African countries (at least 25 of. them) have no pharmaceutical
producti-Gn-at all.. .: , ■ .. ■ ": :■ '. ■ ■■.-..■ ■■ ." ■: - '■■■->' -.i /" =■"" ■'"■ ■ .

81. At the same time, all African countries, despite their low per capita income
are attaching relatively high priority to .pharmaceutical supplies. Among all the
imported chemicals* pharmaceutical; products occupy 'the first1 place,' ahead of ' "
fertilizers of ;:plastics. ".- . '■■ ■ :■■■: .■■■", " ■ . ■■'■ ' - ■■ - '-'■■■ .'-: ■■ ■ - .:

82. This is ,>he. reason that .some 'of the countries are planning the establislament ■■'
of pharmaceuTfeic.a.1'; Industry.-singly-or -In "bo-operation with their nexgh^oarsV Actually
the most progressive", organization in ;respbct of isubregiorial c o~operation"'in1 "'" " : ''
Pharmaceuticals: :seems. to. be -the Arab1-'Company:''for Drug'Industries and Medical""' r ' '
Appliances (AGDHa) : in Cairo,-established "in 1975, ■ with the ■ partnership :bf ■thirteen;
Arab States.,., including four African countries (%ypt, Sudan, Libya- and Tunisia) .
ACDIM has a capital of about 210 million. US dol-lars:, and' plans to: establish'and' :
develop the production of essential bulk Pharmaceuticals, a wide range "of formula
tions and .aptoil-lary and;, packing materials^' Some of the projects1 ■under^cohWicLeration"
{antibiotics,.; hard, gela'tine capsules,: neutral glass for' injections' and^ ;pr:oGes-sing
of animal; by-products).,would be .established in North "African" Arab' countries'. l^ ' ' '
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83... The TJDEACjfi/ countries have also decided in 1975. to. establish Joint pharma- . ,■
ceutical manufacture, in;pentral African .Empire. A UDiUAC Pharmaceutical Centre,. .

has.also been envisaged for carrying out. activities of marketing and. purchasing,;-. .. ..

production.;- and quality' control9 research, development and training, for this industry.

Practical steps are .yet ,to "be-taken,to implement, this project* -,;... ■ ■■■ : ■ ■. -

' 8'4. Jn-1978 joint action .of .UMPO and QDAO jj was agreed upon for. the establishment
of a;pharmaceutical-production unit and,training centre■for the. CEAG'countries * The

project, with ■fin^ncia}./.contributions of XJITIDO and Belgian. Government, is expected ..v

to be implemented by.the end of. 1979* ■ - :.. .■ ■ ■ ■•■

85,. There are also individual efforts on. the part of some African, countries to
set up pharmaceutical projects." In algeria, a new fermentation unit for the
manufacture of antibiotics is under construction. In.Tanzania,, a new-pharmaceutical

factory .would start production, early in 1979. Several ■pharmaceutical proposals ■"■■• .

have been submitted to the Comeroon government- .. ■.:■■■• ■■-.■'

86. The necessity to"establish, pharmaceutical industries on the subregional and-
higher levels has induced the Fon-Aligned countries (Colombo Summit, 1976) to form

an inter-disciplinary team with the Guyana Government as the execiating^agency., The ■

regional~'and interregional co-operation among developing, countries sho.uld.be

institutionalized "through the.creation of regional co-operative pharmaceutical"" . :

production and technology centres (C0PPT3Cs). The report of. the Task: Force (after.: ;

visit of five African countriess Algeria, Chad, Egypt, Ethiopia and Tanzania) would

be prepared, in. October 1979*. ; ..-.■ ■ ■ ■ .■■■:,■

87. In 1978. a Swedish'consultancy firm "Consultants for Trade and Industry" has
been'appointed .by.the African Development Bank in-., co-operation with WHO to carry ■■

out a study and identify specific pharmaceutical projects possibilities which -

might be financed by the ABB. The report of the consultancy firm whose representa

tives faave .already visited.Congo, -Mozambique, Ghana, Togo, -Tunisia and Sudan is

expected to., be available by the middle of X979.. ■ ■■ : ■ !

88. In most African countries, the majority of population depends upon tradi^i-onal '
system of medicine, where the medicinal plants and traditional healers are playing

an important role. .-..,,;■.. ..■ ■ . . ■ . . ' ■ ■ -' -: -1-

89. 'Several African countries have potential resources of medicinal plants. Some1 ■'
of the countries have for a long time been exporters of crude medicinal plants (e.g.

Cameroon) but they are now considering- the establishment of their own processing

units. In Cameroon, a proposal.submitted,by a foreign company, to process^the

Yoacanga grains .into Tabersomine chlorhydrate is under consideration. In Gabon,

the establishment of a. medicinal plant processing unit is being considered by the "■"

Institute of Traditional Medicine. In some African .countries, visited by the mission.

(Tanzania, Cameroon'and Gabon) Research Centres have1 been established with the - ■
objective of a detailed evaluation, of the natural resources and the integration of '■

the traditional; medicine with the.modern system. . ■ ■■■ --.; :. ■-*

90. Various international organizations, especially UNIDQ:and WHO-have intensified '
their efforts to assist African countries in the establishment -of indigenous' pharma

ceutical production. The various development activities are listed in Appendix 5' -

§J UDEAC = Union Douaniere et .";I]conomicLue de 1'Afriq.ue Centrale

2.1 CSAO *= Communaute economique africaine de l'Ouest
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and reveal the:inputs in the form of missions, studies, publications,.conferences^

etc.. made in recent years. These actions 'however, do not seem adequately co-ordinated

and well-directed. Only few-of them have a concrete, creative.;character. The role

of ECl'as a coordinator of industrialization policy for the African countries also

seems to be muted and insufficient. ... .

91. rJ?he major, constraints in the establishment'and development of the pharmaceutical

industry in Africa are: inability to plan the development,, difficulties in obtaining

know-ho.w. and-, technical, assistance-, financial problems and staff shortages.

Re o ommendati ons ..■"•■■■

92. Taking into consideration the -above constraints and the"present stage of
development of the industry, the following recommendations are made for further
developments 'of- pharmaceutical industry in African- countries." ; :' *

93. following steps should be taken by individual countries according to their
level of development of the pharmaceutical sub-sectors . .....-.:

(a) Countries -with no manufacturing facilities (most countries)s

... - establish within 3-5 years the preliminary types of production

:. .>. units for repacking of bulk Pharmaceuticals (e.g.''imported "bulk
.- formulations), Intra-Venus fluids and galenic laboratories (inter

jOia processing of medicinal plants into mixture "medicinal- tea'V
granulates, etc.); ■ ■■■ ; ■■ - ''■ -'■ " ' il% '"" ' ''

: ■ (b) Gountries which are already formulating a range of bulk Pharmaceuticals
or have large enough internal market for formulated Pharmaceuticals3

(e.g. Algeria, Ethiopia,.Ghana, Ivory Coast, Kenya, Mali,.Mauritania,
Senegal, Sudan, Uganda, Tanzania, Zaire etc,)? ■ "'

- s.et up new facilities or expand the existing facilities to achieve,

within 5-8 years,,8o-9O per cent self-sufficiency in ready to use
. pharmaceutical products 5. ■ ■ ' /'."

(c) Countries which' have relatively developed formulation facilities (e.g.
._ ., Ethiopia,'Ghana, Kenya, Morocco, Sxgeria, Tanzania, -Zaire, etc.)s

- start up, within the next 3-5..years, simple chemical processing with
■ th& objective of producing pharmaceutical products from imported crude

products or advanced intermediates %

(d) e£ountri¥s whibh have well estab.lis.hed .formulation manufacture and possess--
.general pre-reguisites in.the form of manpower,■capita!, ■ infrastructures^ •.
and related sectors of chemical industry (e.g. Algeria, Egypt, I3thiopia9 ■■=''.«
Kenya,-Nigeria, Zaire, etc.)s -' '

- establish, within 3-8 yrears, advanced chemical synthesis of essential'
bulk Pharmaceuticals and antibiotics with lhigh degree of backward
Integration (i.e. starting from basic chemicals and raw' materials)5



-22-

whlohha^ natoal in the form of medicinal

ll\7 ^ f°r extraotion of active ingredients from medicinal
Plants which grow wild or are cultivated in the coun"

(n) v set up units for processing of chemical conversion of extracted
. substances into intermediates or bulk Pharmaceuticals; i

(iii) regulate accordingly the export of crude medicinal plants-

Countries where large quantities of animal resources are available
(e.g. Angola, Cameroon, Egypt, Ethiopia, *« - - ~ - available

extractum hepa.tis, hormones, .catgut, etc,)! °

94. Transfer of technology should be obtained through:

"

"
the personnel, free pf- charge) r. and

re.uir.ed,. the^iiabi1^

design worfc,,to reach
groups are

of

-ilable

°°mpanies for engineering and
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97* .National list of essential-drugs as recommended-"by -the report of .a WHO JUxpert

Committee- (Technical -ReTpor/t Series' 615 WHO 1977) should "be'-introduced. ' Priority
for local manufacture-yshott$d.;1;;'be' accorded to products 'to be selected from such a
list. Candidates for this purpose should include thoses

■ (a) .combining a:s far as possible drugs- of equivalent therapeutic action and

substituting one medicine for a number of similar products$'-'■'"''

■Ob)1 that as a single active substance are capable of being effective for a
: wide range of'disease conditions? . ■ ■ .■ ■

(c) in maximum demand for severely debilitating-or life-threatening conditions^

(d) which guarantee basic treatment -at- lowcost and easy issue and-adnunis-trav-
tion to the patient| and . ' .■' '- ■ ..::■■_.-■! ■■- ' ■"..■

(e) specialities with the least complicated production processes'.and ease of
■- : . : ■ storage preservation and optimum stability under tropical :boiiditions.

9.8. The indispensable supervision over all aspects of pharmaceutical matters- on the
part of health authorities in each country.should be strengthened by establishing

an efficient system- of quality control of local production and imported'pnarmaceutioals

in the country,. Ho product should "be allowed' to: be imported or manufactured unless

it is>. .registered in the Ministry of Health. ■ '■ . ■ _; :

99» The quality of Pharmaceuticals should be controlled on the national level through

a national quality control laboratory and its field inspectors, :wh0' should be

authorized to-.'take samples for control from manufactures, central stores,-' pharmacies,

hospitals and dispensaries. To this, end,- all African countries should have- pharma*-

ceutiecal quality control services within the'next five years.' 'SCA/WHO should assist
in the establishment of. adequate national quality control laboratories' in at least

some African countries, ■ ■ .■■■:.

100, A .Central Import andr Procurement Company should.be established, so as to „ ':-:

nationalize the system of procurement, supply and delivery of Pharmaceuticals'^tb:

the patients. This should replace existing- duplications (e.g. parallel existing

agencies for public, semi-public and private sectors) and eliminate the unauthorized

sources of pharmaceutical distribution.

101. A pharmaceutical administration headed by the Chief Pharmacist, of the Ministry

of Health to supervise territorial health administration, pharmaceutical inspectors,

etc. should be set up. In this connexion, although the Health Authorities play the

leading role in all problems connected with Pharmaceuticals, it is necessary that

the promotion of pharmaceutical projects remains under continuous supervision and

care of national planning and industrial authorities (e.g. Ministry of Economy,
Ministry of Industry, etc.),. ensuring the means and impetus for the development of

pharmaceutical industry in each country.

102* The following recommendations are made in respect of qualified manpower problems;

(a) Exploit fully all the possibilities for training, including those resulting
from the existing oo-operation with leading exporters of Pharmaceuticals
to the country 5
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" (b) ■■■include in all contracts for pharmaceutical installations or licences.; ■

■ ■■;'> '■■ a/firm provi:si6n;~if or^ the training of personnel on production" technology^

■'"' maintenance and quality control at the licensor's facilities'

(c) utilize the possibilities offered "by UHIDO in training of specialists

for the pharmaceutical industrys e.g. those held: at the University of

Ghent, Belgium with-.-%'he co-operation of Belgium Authorities5. and

(&)' arrange that at Faculties of Pharmacy which exist in-African countries

emphasis is made on industrial aspects of pharmaceutical knowledge

(e.g. .processing technique, science of mechanics', maintenance techniques

-■■"■ elements of design^ work, etc.), ' " .'.

"103 •■ International Organizations, Especially KCA/uNIBO should intensify their
assistance in implementing training programmes, through?* ■

(a) organisatio-n of Training Centres' for individual .subregibnss- " Training

faoilities- similar to the: first training-centre' "being organised jointly

"by UNinO and CEAO should "be established in East African subregion up to

■ .1980 ;■ and >'-': ■' :-- : : ■ " '-■ -■ '' - • - ■-["■"'-yi ';l:y--: \: ■■ ■

' *>'(-'b'} -procuremeh't-of; qiaali-fied lecturers for-.Training Centres for^shbrt term1

courses, faculties ■ of> pharmacy, and. research' institutes.- A-t least 50

specialists should reinforce the training facilities in-Africa within

the next 3-5 years.

104- Following the experience . of ACDIMA? it is recommended that -two' -multinational-

African pharmaceutical "companies be similarly ■organized! one for West Africa and

one for East Africa, bas-ed on capital ■ participation" of individual countries*

Although the pharmaceu-tioal-. industry -has1 humanitarian objectives it must be"

organized on economically s;ouri& line's".' The pharmaceutical production cannot be

treated as a source of profit for private groups or for the S-tate, but it must

obtain the necessary support through adequate price subsidy and credit and tax-

policy to overcome-the financial difficulties, inevitable especially during the ;

gestation period* ■ . , . - . : ■ ■ " ■" ■'.=



CHAPTER II: FERTILIZERS, "ASIC CHEMICALS JIKT) PFSTICIDES

A. world-SURVEY ■■

Introduction

105. Chemicals as such, are perhaps older than mankind,, because they existed in their

natural state much before Mam and Eve.ever set their foot on this glorious planet of

ours. It is however only with the growth of civilization arid, more precisely the

progress of the science c chemistry that nan learnt, about chenicals and how he could

use them to make life easier, more comfortable and thus happier for himself. The story

of development of fertilizers,, pesticides and ..basic chemicals is no exception-to this

general process of evolution of chemicals. labile basic chemicals like the mineral acids

and alkalies were the forerunners of all otheri chemical products on account of their

use and application in "alchemy" in the ancient tunes, but the use of chemical fertilizers

and pesticides in agriculture is a development comparatively of recent historical origin.

Early in the present century, there was hardly any-'application of chemical fertilizers

and pesticides, because even without the application of chemical nutrients and protective

chemicals, there was enough food production in the world to feed the comparatively

smaller population. However, with the population growing in geometric progression? the -

production of food had to be stepped up with the help of additional nutritional aids

over and above what mother earth was capable of providing.

106. Hence came in the fertilisers to provide the booster shot in the aim to agricultural

production, and pesticides to protect it from disease and destruction by pests. Once

introduced with success, the use of different fertilizers-nitrogenous phosphate and

potash based - has been growina very rapidly and todav it constitutes one of the biggest

and most important chemical industries in the world. - ' ( ■

Fertilizers, hasic chemicals and pesticides - ■-

-*-07' ffpy.^ff production of fertilizers; The total world'production of all fertilisers in the

year 1975/76 in terms of nutrients (N + ^9^ + Ko-') was 92;2 million tons; out of .■

which 17.6 million tons x-ras produced in the "developed parts of tbe world, 7.9 million

tons in the developing world and ?6.5 million tons an countries with centrally planned

economics. The total world ^reduction of fertilizers ■.fro71--, the vear 1961/62 to 1975/76

and also regional production for the same period are shown in Table II.1 ,'

10S. As would foe seen from Table JI.l, of the total *-*orld production of fertilizers,. '■'■'_

Africa produced 1.96%, Asia 14.13$., South America 1,22% and Oceania 1.10%. Rhile

Europe's production was 31.88%, North Central 'America1s 27.53% and USSR's 22.26%.

As against this production pattern, it i-rould be interesting to consider the consumption

pattern of different regions of the world.
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109, World consumption of fertilizers; The consumtion of fertilizers in the world

and also different regions of. the world i£ shown ih'Table Ill2,

Table II.2; World consumption of all fertilizers 1971/72-1975/76 in tons

-- -.:. :.■ . :.■■■■--- .■" . ". .. ' ' " ■ ' " "" ■ "" 1^75/76

Region 1971/72 1972/73 . .1973/14 1974/73 1975/76 PerCentage

World 71,964,406 76,911,391 83,571,377 :80,890,362-. 88,680,971 100.00'

Africa -, .1,827,042 2?O14s117 2,076,322 2S162S744 2,406,811 3.05

N.C. America 17,804,050 18,652,036 20,192,864 18.,-9.08,6.99 : 22,913,238 22,91

South America 1,750,232 2,325,477 2,452^849. , /2,5.90,434- ^2,614,084 3.27

A3ia \ 12,410,998 13,746,780 15,473,451 15,115,137' 15,808,543 18.17

Europe 25,303*982 27,037,365 28,691,189 27,063,997, 28,416,503 32,39

Oceania 1,456,102 19679S61£t 2,124,202 1,369,351 19234,792 1.69

■'!■■ •■-■■ ' 10V4i2s000 11,456;000 12,500,000; 13,58;0;,.00f> l&,187,0Otj! ;";. 1^52

'." '1,','X .....,|. 3^693., 66.3 40,449,266., 43^359,229 3B,^28,593 -.-MX, 831^884: ;- 4^17

BeyeWing:: W--^-: 9,729,545 11S'1WS685 12,04lV^74 ^l2,16f?9094 13,118,563 ;;l4l 78

Centrally fianAed' ';23,541,198 25s357,44p;: 28,170,174 ,,29,792,675 33S73G952£ 38,05

Source? ,FAO. Annual Fertilize-r Review, 19.76 ,: :. :. .: - .-, .. . .. ; .■'-

110. From table II.2, it is obvious that while the consumption of fertilizers in the

developed part of the world was 4"/. 17 per cent, the centrally planned economies

36.05 tier cent,-"t?Ve cohsumpttbn Is the developing" countries was onl? 14.78 per cent and

particularly in the African countries it was only 3.05 per cent of the total world

consumption,

111. Again it is worth observing that while the developed countries produced 51.7 per

cent of the fertilizers, they consumed only 47.17 per cent, and the rest was exported

to the developing countties, which as against their production of 8.64 per cent consumed

14.78,per cent of the world production. The consumption of countries ^rLth centrally

planned economies was 38.05 per cent against their production, of 39.66 per. cent. The

data regarding the production and consumption of fertilizers percentage wise' is shown
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Table II.3s Per cent consumption and production of

in developed and developing countries

:'"'■• ■ ..."■■■.

. ■.■".- - ■ ■

Region

Developed countries

Developing countries

African countries

r ,1975/76 , „.,.:

1975/76

Production (%)

51.70

... 8'6/>

all ■'fert-J.-lli

of the world

1975/76

Consumption

47.17

,.:. H-78

3.05

in

Countries with Centrally

Planned Economies 39.66 8.05

the data in Tables II.2/knd "II. 3 indicate the relative Werall consumption :;
and production of- fertilizers in different regions- of the. world,, it would al^p.ie quite
instructive to knot? the extent of use of fertilizers in different regions of the world.

Therefore'''TaMe II.4 lists data indicating the extent to x^hic^ fertilizers areL: applied
to land arid also'their per capita consumption,, in developed and .-developing' countries.

Detailed regional.per capita consumptions are shown .in Annex ..lLof.the report. - ,

Tahle II.4; Comparative consumption of fertiliaerB in different region of the world

1075

'Total consumption of fertilizers'^

in 100 gms. . :

Developed countries ' ." ':t

African countries , : ,-;,,.■

Bevelbping countries '; '-"'

Centrally Planned Countries

Per EA of Agri.. land

-327

62

Per capita

55?

262

111. It would be obvious from the consumption data of fertilizers stated above that the

use and application of fertilizers is the lowest in the developing world. In Africa,

although the per capita consumption of 6kg. compares favourably with the rest of the

developing world at 6.8 kg. yet the per hectare use of fertilizers at 2.4 kg. is almost

2/5th of the average figure of 6.2 kg. per hectare -for the rest of the developing
worlds arid about 1/lAth of the figures of developed countries.
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1X4-V-This clearly la-ads to onot conclusion, that whil'd"1 cthft dovolopftd :courxtr.io3 of.- thn

world "h^vo aifloat ■ iroichGd tho upper'limit-in -their application andv0.on.3umpti.Gn of ■

fertilizers^' the .-developing' countrioa havo^still-consido-r-iKlo ooo'prr. for increasing

fertiliser .input.s in'agriculture to attain optimum level of food production. This .-

^gain in terms of fertiliser production would m^in that logically tho major p^trt of

future development in fertiliser production should tako placo in developing countries*

out of the.'developing countries, ■snore- so in Africa,' to moot tho future demand for

in- those regions of tho world, ■■fhis possibility is further strengthened by

tho fact .that African countries arc vory rich in mineral rosource3, like phosphate rocfc,

natural g%3 and even potash minerals, ".which arc; tho basic: raw...materials for tho produc

tion of fcrtiiizera.T l'h-rire 4re of' courso. tho infrastructure! requirements for tho

development of fertilisers and other important inputs like trained aanpotfcr, which would

ae'ed... to .be ..devoXapod. as 'prcrequisi't-os-for .tho proper growth-of this impe>Hr«iBt—eh:enii<J-^l--

industry and- thoao will "bo discusBcd ili"su!bSGquerit soot ions in this report.

Since >a3ic chemicals^ mainly isgrvo as ;:an input in, the production

of other, firiikhetl chemical products, and"thV consuming'process industries arc." still' in
;i*he- dsvolopii'ig;- 3%>$ge3 in th'o A;fricaii countr>os? therefore most, requiremo-ri-fra-o/f :h&a£o-

chemicals hayc^ been imported 30. farD .T.horc. ,is some production of;.basic chemicals like

sulphuric acivd tji& caustic soda - chlorine,*■-but this ag"aia ib for tho captive use of"

•phosphate foirtdlizor plants or pulp and7.-paper plants, '-and thcfeo'+abliGhrnont' of-fteiaic'

chemicals manufacture as an indepondont industry -supplying an op.on market has .still, to

take-place ill1 Africa. To:vgive «n idoa ^ibout the present market in Africa. ~ "

'impprts for diff';?rnnt regions ia shown^ in T'a'bl'oV'I.I;*^ -

■■ -. ■-, .■'■■"" r ■■" ■

diffarent African regions in 1000 US"

Region

West Africa

Central ftfrfoa

I nc; ni Africa

SouthAfrica

V&8 j.9_69_ jjgZ2-_H£L ^-7iL ■ ' 19?3 i974

287403 328703 .349331 397456" .US 1709 6U436 W^^:

18602? 217Slb 280693 343690 322X9? 43247? 62573

1975 1975 ^

153^5*5; ■?. ^Ab&24l 1B06985 ■

910385 1012234 1538842

100439 115065, . X3S755, 150505.

171820 192509- : -23:6790 ■■- 246001

227365 286203-.. 3541284 ^3^5128; .352730

322002 512223 ' -.539651-: ■-;4S795S '■■"558060

51604 &1233 67153 ' 87391 104224 110209 115276 ' 7124445

791772 8^0327 1037171. 1200886 1302638 1680693 2608268 3451102 '34-4S33? '4391111'

217924 232409 2-7,3231 320956 ■ 307750 455458 896750 703548. 629796: 522810

1003078 1114502 1300932/ 1509752 1595406 2115179' 3474995 '4120157"■4034764■ '4861991

Source; ECA Statist]cal.Division

116*• 4s would "be observed from Table It.'5» 'the total import's of chemicals in Africa-

been iscresing steadily and from % little over 1 billion U«SB dollars' in 1

4*86 -billion "TKS» "dollars in 1977,'- which'is almost- a1 five-fold "increase,

stepping'up of the general industrial ■ activity in Hfric-^j it is expected: that the

curve will take a still sharper upward suing in the futurer which vicuid indicate

other cheraicalsj, higher import for b^sic chemicals ^lso3
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Pesticides: In the year 1975 the countries of the world imported pesticides

of the total value of 2.11 billion U.S. dollars. In 1970 the world imports were

around 669 million U.S. dollars and this figure rising to three times its value by

1975, shows the tremendous increase, in the use of pesticides in the world. The imports

of pesticides in different regions of" the world over the period 1970-1975 are shown

in Table 11=6.

Table II. t

Region

World

Africa

N.C. America

South America

Asia

Europe

Oceania

USSR

Developed

Developing

Centrally

Planned

>: World imports of pesticides 1970-

1970

669,641

91,559

105,503

43,505

116,574

252,712

12,000

47,783

273,713

296,359

94,569

1971

669,035

99,007

102,631

45,989

120,375

270,569

11,221

50,043

308,267

284,028

107,540

1972

801,784 1

108,070

121,465

73,523

114,515

320,654

13,306

49,751

367,090

317,714

116,980

Source: FAO Trade Yearbook, 1^76, Vol. ?0.

75 in 1000

1973

,177,845

142,800

168,084

117,097

174,3*3

488,416

14,244

72,861

546,553

463,273

168,019

U.S. Dolars

1974

1,667,801

219,165

227,207

150,511

263,371

498,675

14,747

94,125

776,240

659,044

232,517

1975

2,114,131

281s508

340,563

146,557

340,494

834,316

23,23*

147,459

954,062

813,653

355,434

118. While in case of developed countries the imports of pesticides may not precisely

represent total consumption, as there would additionally be production of pesticides

within the country too. However for the African countries on account for very small

local production of pesticides, the imports by and lar»e reflect the consumption of the

region.

119. It would thus be observed from the data in Table II.6 that against the total world

imports of pesticides of the value of 2-11 billion U.S. dollars, Africa imported 231

million U.S. dollars worth of pesticides. The share of the developing countries as a

whole was 813 million U.S. dollars. On the basis of world imports, the respective

share of the developing countries was 3.8 per cent and. that of African countries, 1.3

per cent.

120. This again is indicative of the growth potential for pesticides manufacture in the

African region, and gives the necessary infra-structural support promises a bright

future for pesticides industry in this important region of the globe.



Prerequisites for the development of chemical c,

121. Having surveyed the world position in respect of. "fertilizers, basic~chemicals and

pesticides above/ it is considered relevant-now to discuss the prerequisites forrthe

development of chemical industry in developing, countries as well as the,. special. ■ ■'■•-.. .-

characteristics of this industry, so that this information could he'useful in, formulating

the strategy for the planning of chemical .industry in new developing countries.

i22« Mar~ket.s; The first and ^foremost prerequisite for the growth and development of

chemical industry (and for that matter any industry) is the existence of ,a market fop? .

its products, of a "size which v?ould' justify production at the minimum economically ;--,-.*; ■■■■■■■

profitable ..scale of operations. Particularly as the economic viability of chemical•-,.

process plants is highly sensitive to the economies, of scale, the present-and. potential

size of the market is a matter of crucial significance in the planning of chemic^

industries.. „ . . " ..-U

123. Raw materialsi ' Given a suitable sise market for its products, the next important^ :r

consideration" is rthe availability of raw'-material^Vand their7 landed price at. ttie. site ■:■,■

of operation* for the particular chemical industry^ If the raw materials are to coma.:/!>

from local^mi'nerki deposits,'it is important to knot.-? the total extent of proved; re- ■ ■.■■if
serves, whether or not the nines are already developed and if they are, the price ■><

at which the raw materials are likely to be available at the mine head, and also at '

the plant site. The quality of raw materials and their suitability for the process is

also to be considered. If on the other liand-the mines are not: developed, then the,.;:..,-;1, ■■.

extra investment in the development of the mines along with the related transportation^ r '.u

system, to the plant site must be taken into consideration. For raw materials of . ; :; -r

imported originf the landed price at the plant site and also the capacity of the. ,%i-. l^
transport infrastructures - port handling facilities, railway or truck transportation,

etc. must be taken into account. ;

124. Infrastructures: Next after raw materials, the availability of essential services

like electricity, fresh water and cooling water, must he considered and also the;ir

costs :at the plant site. Another important consideration for chemical plants is the

facilities for effluent disposal, particularly, if fie1 effluents are of a corrosive

nature. ^ ; .

125.. Transport and communications infrastructures are again extremely important as

without their availability at reasonable cost neither the raw materials can come to. ,

the process plant n6;r the finished products can be transported to the markets. The , v
availability of telecommunication services can :hardly he stressed too much as they : ..-.,

are so .critical to the efficient operation of an enterprise. "■■.'■ ; ■ -' ■■

126. Manpower: One of the most important prerequisites for the proper development and

successful operation of chemical process industry is the availability of qualified and

trained personnel for design-engineering, construction, operation and managementrpf .. :

chemical industrial enterprises. Frequently, problems ^^ich arise in the successful .-,■_

operation of chemical plants, can be traced to the lack of proper training and: experience,

of personnel in'charge of the plants. Therefore the availability o^ properly tr^ned and
qualified personnel is absolutely essential for the proper development of chemical;

industry. . ' '■..-■■ ■,/ : : .

127. Finance; Availability of finance on reasonable terms, is of course a must for

every industry. Usually financial requirements for plants in developing countries.



can be broken down into local currency needs and foreign, currency requirements for

the purchase of imported equipment and services. Both currencies must be available
at reasonable ^rates "of interest :ahdr-also with adequate grace periods before commence

ment of repayment schedules from development banks, in.order to ensure trouble free

operation of enterprises. ■ ■ : L

Stages of development of chemical inc\ustry_

128. The1 stages through which the development of chemical industry has,to pass in.;a,. ...
country, depends'generally on the ultimate market for the products of the industry.

In case tHe'products are destinecK'for an export;market, then usually.; large scale ,, .

chemical-giants capable df being ; competitive .in an international market have to.be

set up specifically to-manufacture the product required by the export market.,

129. However for domestic market based production, the development of chemical industry
usually" fallows"a certain set pattern which.constitutes-initially, the development of
first generation industries, which manufacture-consumer products directly 'required ,,;:
by the" domesticmarket using imported'intermediates, . Once the first generation .,... ...

industries":are vTell^established;- then the second generation industries, pome into : ...

manufacture the intermediates required,by;the first generation, industries,,.either by ...

importing or locally obtaining primary raw* materials. > • ■ .;..-. : . •

130. Finally the third generation.industries are set.up\ in.those cases where primary

raw materials require chemical1 pr.4cessir).g in order to make them suitable for the ......

manufacture of : intermediates.- This-is--usually the pattern which chemical industries

follow specially in developing countries, where the markets.for ;the products, as. well
as the prerequisites and infrastructures/for industry also have a gradual growth and

development. :

Characteristics1 of chemical industry .■=.,•,:■- . - ■.-j..r-. <.■..-. ' ,;

131. The1 chemical industry as distinct from, other types of industries like mechanical .
and electrical engineering industries, is characterised by certain special features .„.,.,

which are common to the chemical sector.

132. Generally speaking chemical industries.are highly capital intensive, but on account
of involving generally automatic processing operations have -a comparatively lower .... . _

labour intensity. Usually chemical plants involve-JteM* level complex technological ;
operations, which call for a high degree of professional education, training and .
experience, on the part of management and operating personnel to successfully operate

the complex'chemical process at the required level of-efficiency. , .

133. The ebonomics'bf operation of the plants is generally quite sensitive to the
economics of scale and the size of a plant is a very critical factor in-determining ,

its competitiveness in a particular market. .In .addition, rapid ..changes..m process

technologies often-'flake chemical plants vulnerable to process,obsolescence, .which^ . ....

quite often calls for a much higher rate of amortization on.process plants.as agains_t_

other industrial plants. Further, in planning chemical plants, it is essential to. ......
take up an integrated approach with regard to its products i'.e. the products from one



plant must fit in as raw materials in another plant, otherwise operational problems

arise both in respect of the disposal of products, as well as economics of operation.

Quite often while planning manufacture of a specific product, several process routes

and alternative raw material sources ate possible to achieve the same end-product

and a final decision regarding the ultimate process to be selected must be made on

the basis of economics and other operating considerations.

134. Finally it must be mentioned, that chemical plant operations generally involve

a risk element more than other types of industries, on account ,of processes frequently

operating at high temperatures and pressures and also because of the use of corrosive

chemicals in process streams. Therefore it is necessary to maintain a high degree

of precise monitoring and control system in chemical plants to avoid any plant

acciden-s, which can at times be very.dangerous. On account of this risk again,

the industrial safety practices in a chemical plant must be given a high priotity,

and so should.the plant inspection and maintenance procedures to avoid any chances

of equipment failures causing plant accidents.

B. SURVEY OF THE AFRICAN REGION

135. T'Jhile the world position in respect of chemical fertilizers, basic chemicals

and pesticide sub-sectors has been surveyed in the earlier chapter, it is now

proposed to survey the position of these sub-sectors of chemical industry in the .

context of the situation in the African region. The consumption, production/imports

of these sub-sectors in African countries is discussed below.

Fertilizers, basic chemicals and pesticides in the region

136. Fertilizers; As has been mentioned earlier, of the total world consumption

of fertilizers in 1976/77 at 94,644,976 tonss Africa consumed 2,688,076 tons

i.e. about 2.84 per cent. The consumption of fertilizers in different countries

of the African region during the period 1961/62 to 1976/77 is shown in Table II.7.
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WORLD 37

Africa

Algeria.

Angola ■ ■. ..-'

Benin-. - ■

Botswana

Burundi

Cameroon ._

Caps Verde '

£mp

Chad . - ' ■

Congo

Egypt

Eq Guinea':"(

Ethiopia.

Gabon

Garatai s

Ghana

Guinea

Gain Bissau

Ivory Coast

Kenya

Lesotho )■ ■ ,.;

Libert s

Libya

Madagascar ■"

Mslawj

Mall

Mauritania

Vteurlilus

sioi1oceo

Moaambl que ■

Ml ger

SeunJon

Rhodesia

Rwanda

'7\7Zl
Leone

Somali a

South

;2»65^_

B90218 50985580 :

89Q?<J6r';.:

497,1%;;

:I620-

565

^■1402-..,

: ■'' .'■' J ;.?-3'>'

r;/5440-.-.

'439'; ■■

. ;2D3" ;
■•■■1200'.-.

279929

■;■' 090

''[-"l'4O0 "

81

1450

2258

9064 "

16502

, 404

',140 '

■--■42G3 '

■: 3355r :

4470

325

23429

40288

5020

:40: i;

. 2264^

7977'"'"'

55239

9699

244

800

Africa 295594

Sudan

SwasJ land

Tanzania

Togo

Tunisia

Uganda

Upper Volta

Zair-e

Zambia

Source: FAG

23103

4182

3822

19771

3293

83

1031

'S Annual

U18710 .'

-.51390 ..

■ 460O#

950^

'-. 2120'

:-12p00 ■

■ -' ' ' #

1000.

■ :- 480

V 203S <■

2378S7'■
*

1100..

2700'

552

1200

3500

*

' 1250Q

«■

1400 ■

' 6780
*

■6250 ■

5000F

1413

■50-

18893

5/417

1 . 5000...;

'■. 3.00

'■X4SD0'
75200

1610"=

502

1100

■a

397300^

29650
*

5800^

SSCO

50

24322

5272

100

2200

_6.7/6_8_

S5QQB812 5

■ 6100

" ■ 2495^

. 2?0G'
-100

- 13212-

- *

130Q '■■ ■

■■"-"1122 ■

1 :":21B7-

" ■28075Q>

,":*1800'
3500

437

2319

3500

.13869

: / 39300^

SQO"
1600 '

3117
*

&ooo ■

1569

100 ■

22C0V '

74400

;. ,5141

' ■. 100 ..

'. - 7261

14519
*

84200

210-

850

2000

*

464200
*

39800

650<
8700

100

22985

377-

100^

2700^

.14800'

Fertilizer Revievi

6B/69"

■9490676"
1245978

'■■49361-
#

. ;.7400

,,.;2S86

"Visoo;
■ '. 100 ■

'■ 172G9

,-■ ■■*

i£600 *

■.14bO :

;4000" ■

321072.

1600"
4700

304

1356

r-soo

11704^

3^00.

' .'328
1200 ,

.' 10293"

;": 648l'#

■ - 7000""

P.322

200; ■'

21769 ■-■

93947" ;

£9b3

... .ipo.

"iplQO'"

14870

82000

13.00

2100

*

498900#

42300

4731ft

9000

200

28776

- r7 2"J

20o#
3400

t, 1977

__69/70_

62954558-1
1452833".

89400+-

■ 10500-;-
4540 -

fa

150G

' ' 254

■ ■ 14549 ■

■::"/■\i$B

■■'■ "j&4
:i ■ 6324 ■

347867,

1600

5000

220 ■

ISSS^

2500 "

13345; ■

42100 ■

■ ' 450 ■ ■

' "■ 1800 ■

: 8622^

■■■12400 -■

2400

:' ':00

':,;; 2X3^0.. ■
"" '93030

7293.-"'

...,J.OO

yic'05
;J 13700^
94200

213

7530

22S7.

3500

*

500600

39S07

5370,
11000

254

38555

4570

456

400Q

16409
lUi^i.inn^i—i.nF^

>B14266l"
1606292^

*

■ -.11:2100^

' 11300

5700

■ . (i.!0

555-

20255

2223

1908

;?141

.1900.

.5300 ]

293

■■■3343^

.2000

21146"

49300-

374'

; "2300 ■
-i2'450

""■ i0999 ■

SGOO

' 700--

-;-.2:s§6.

■e.74OO*
■;;6565"'

".";#>
6894

3.26.00.

;O6?oo

23CF

■ "9"5

2522

2600

518700

33007

6023#

15000

^4J,00

7000

572

4700

__. Mm^

7l5i565&*i
1827042,

-'- ■ *

'\ JG5200..

25000^

5i00_

788

14900'

-■»

2100

2232^

■ 7606

372400' -

1200

. ". 5340

400

■ '"2885^

2900

' 2S&70"

'r4i7100'

*'-io?2--
1900

■ :'l7500L

12666 ■

■ ' -16062'...

7200

■ .T.1538

30^729" '

x 'mi

■ 178

. -,9-245

" 43300

23400 '

220

TSSCS

1600

3600

6063C0

33203

7275#

17400

49S*
37500^

8100

884 #

4700

53298
— — ■ - ■ mn-niii i

\

■ .72/73. ■■-73/74
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37o' As againsi the total consumption of fertilisers sbouzi
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of the world production at.,?8f445*2?.$ tons m that
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138. While the data in Table II.7 show the total consumption of fertilizerss the data

regarding application of different types of fertilizers per unit of land as well as

the per capita consumption of fertilizers in different African countries is shown in
Annex II.E of the report.

Basic chemicals; While data in respect of the import of basic chemicals as a

separate group is not available in statistical records, the import of all chemicals

in different countries of Africa is shown in Annex II.C, which could give a fair

indication of the requirements of the African region.

1L'1®' Pesticides: The imports of pesticides, and also their exports to neighbouring
countries for the period 1970-1975 are shown in Annex II.D along with the total world

figure for purposes of comparison.

Summary report on the fertilizer,, basic chemicals and pesticides in the African countries
visited

141. The chemical industry development prograicme mission visited sik countries in

Africa with the object of assessing the present level of development of the subsector's,

under its terms of reference, of understanding and analyzing their difficulties and

constraints, and suggesting solutions to these difficulties, in order to ensure smooth

operation of industries, as well as their satisfactory future growth and development,

l^lhile individual country reports contraining detailed findings and recommendations of

the mission have been separately prepared, a summary report on the countries visited

is reproduced below with the purpose that some of the missions recoimnendations may also

be useful to other countries of the region whose problems may be similar to the countries
included in the mission*s visit.

142. A summary of the mission findings regarding the fertilizers, basic chemicals and
pesticides subsectors are stated below:

TANZANIA

143. Considering the general level of development of chemical industry in Tanzania,, the

country has practically covered the first stage of development of setting up the first

generation industries and is now gradually moving into the second stage developments.

In addition it is also planning to set ut> large chemical plants (export-cum-doraestic

market oriented) for the manufacture of products such as armonia and pulp and paper.

Fertilizers: In the field of c emical fertilizerss the country already has a

105,000 tons/year phosphate fertilizer plant, capable of manufacturing triple super

phosphate, diammonium phosphate, ammonium sulphate and compound fertilizers, using

imported phosphate rock and ammonia, and plans are under consideration for setting up

a natural gas based ammonia plant for meeting domestic as well as export requirements
of ammonia for fertilizer manufacture.

145. Basic chemicals! In the area of basic chemicals* comparatively less progress

is noticeable9 as apart from sulphuric acid manufacture for the captive use of the

phosphate fertilizer plant, there is only one other small electolytic caustic soda-1

chlorine plant having a 4-ton/day capacity, which is also not fully utilized, on

account of the limited market for chlorine at the moment. There is a sizable market
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in the country for caustic-soda of the order;of about 6,000 tons/year, but as chlorine
demand does not. exceed 500: tons/year, if is acting as a serious constraint on the -^ ,,
production of. the plant, as for.. ever^ to* of caustic-soda about one ton of eo~P™*™* ^
chlorine must be produced. This in fact points out to the need for integrated.planning, :.
of the chemical industry.sector,;:;if .full benefit are to be reaped.^the investment ; ■:.,-,

in installed production capacities If an outlet for chlorine does.develop through - : ,
FVC manufacture, regarding which there is serious thinkings at the moment, there would, .
be adequate, justification for setting up; additional caufetic-phloraiSB-^capacity, to^the
extent "of-7,000 tons/vear of Caustic-Roda. Besides, Caustic-Soda and fchlorane^the v ..,,,.

country has potentiaffor natural Soda Ash manufacture-'from its lake^atron^bitterns, .,,..,,
regarding which two exploratory missions from Japan have-carried *out investigations andK;,:,
submitted reports. However, in view of very large investments involved in>the project,
which essential^ would have to come from external sources; no-'filial decision,sbouf^ ... ■

this project ha,s, so. far been taken. ; y ... , ' \' '.. .•-

146. PesticAdea::. In the field of. agricultural pesticides, Tanzania has a well established
formulation i^us^ry'canprising; of about six formulationfactories, ^t ^ attemptat^ ""<
manufacture of basic active materials has so far been made", and all the.actxve^aterials^
are ii«por,ted in bulk. In view however of large value of current imports (about v ; ,,
US$18 million) there appears to be a good potential for the development of active .

pesticide materials in the country. .; '..'.-., . , , .,

147. General comments: While generally"the planning in respect of chemical Industry:. -s
seems"to be well take~n care of by the government and pa^astatal organizations, there is
still a dea.rth.of operational experience in the;■ country SpeciaUr in-relatxon^to

chemical industry. Both in respect'of management policies as veil as actual plant, ,f
operations, there is need for induction of more expertise specifically^elated to ^_
cSa^ industry, to solve some of the present problems and avoid similar difficulties
arising in the future. Lack of communications at different levels, inadequate: cQr

ordination between agencies concerned with, the production, and marketing, in larger , =

plants and inadeauate working fiimnce, seem to be the root causes of ProfeFl^^
apparently could^e, sorted out, with the; help of better Communications and

148. Also, the' paucity of technically trained and experienced manpower, is another ,i: i j:

entrain; .it/whicn'the country is faced and it would be ^^^^^^ ' \
to pav special attention to this aspect of manpower develoBment as the demands^of__ _
iLu^rfare likely to ^row guite 'fast in the future, and the-country could, not afford
to depend indefinitely on expatriate Expertise in this area. >.■ ■ : ;

GABON

149. Gabon Sports a large proportion of its consumer products from

exports from,petroleum refineries which have been;ih operation for some ^
first generation chemical industries are still in■ Chtf process of ^^^^^ . " '
account-of the oil boom^ince 1974, the country's economy has besn mainly dependent; ,
upon income from oil, which has enabled the country to pay the large, import ^1J^
consumer, products. However with the country's oil^prdduction levelling .ofraround

10 to.. 11 million tonsAear and also, the international, oil market ^^™^™
less:optimistic, the government of Gabon has"'been giving serious thought toward^..; . ,
dlverSfying industry and going into oil and gas based ammonia and-. other petrochemical
plants. . ■ ' .'"■"■" -■■ "■ ■-■ "■ ""■■
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150. Fertilizers;■ As the agricultural sector in Gabon is still not very developed,

the current domestic demand for*- chemical fertilizers is very small, and is being met'

by imports. The country had:jpianne*3.~ to. set up a gas based'ammonia plant 6f 60,000
tons/year-capacity, but the project had to be abandoned half way, as its economic ; ';

viability- became doubtful 4-i\ view, of the decline of ammonia prices in world markets.

However, it ia felt that the size of the plant 'selected (200 tons/day) initially was

rather :too small:-for export purposes, as generally a plant size 600 tons/day and over

can be expected to be competitive from the export angle; It is considered possible

that a highea^.-saze plant, based on, the market ,of UDEAC: countries may be successful in

Gabon, and. reconsideration of. this, project.'along the lines suggested, with ECA/USiIDO'"-. ■-1

expert assistance has been recommended. - /_■...

151. Bas-iG: ghemicals.: In the.area, of basic chemicals again, except for a sulphuric -^

acid plant which meets the captive requirements of a uranium extraction plant; f4tt'-'' '■■ '■■■■"■?■■:

Franceville, there is no production of basic chemicals. This is quite understandable, -.it

as the first generation industries requiring the consumption of basic chemicals are

still not -fully developed, and the .small requirements of these chemicals for sundry v; ^

market needs are being met by imports. . As plans are currently'linderway inGabori £6r]■'""tc

the establishment of a pulp^plant at ICango of.200 to 250 thousand tons/year capacity ■■"'■

and this would require about. 20,.000/25,000 tons/year of Caustic Soda,, this would open

up the. possibility of setting up electrolytic-caustic soda and chlorine industry in

the country, the co-product chlorine from the plant being possibly used for the

manufacture of PVCwhich is, another important product in the field of petro-chemicals,

which Gabon has the potential, to develop. In view of the encouraging results recently

reported by. the geological section of Elf-Gabon regarding mineral sodium chloride salt
deposits near Port.Gentil, the. potential for.Electrolytic caustic^chlorine development

assumes greater significance. . . . . , . . . "'

152. Pesticides; As mentioned earlier agriculture is not very.much developed in Gabon

so far, and therefore, the requirements of pesticides is not very sizable-at the moment.

However, the Gabon's: Ministry of Agriculture,, which is making efforts'to'brihg more'

and":more land ;under- cultivation, indicated plants to use about 142,000 litres of ■'■

pesticides. If these requirements are to be actually met, they could justify local :

formulation^.a small plant instead of direct imports of finished pesticides from,

abroad. :;Sei&ing. up formulation, even,in a small plant, v/ould constitute at least a

beginning-in.:1±te direction of pesticide manufacturing activity which could later be ■

expanded to include manufacture of active ingredients also. It' hi's 'therefore been

suggested that the Government o£;Gabon with BCA/IJMIDO expert assistance^investigate this

possibility and take steps to set up local formulation of pesticides.

153. General comments: Gabon's dependence on oil in the past has resulted in a pattern

of economic development supported on a narrow base. The government of Gabon is quite ' ■■■:.

aware of this weakness and is presently trying,to diversify industry to broaden the

economic base. This is of course a policy in the right directioh'and vjould require '' ■■

a balanced development of all sectors of the economy including the agricultural sector ■

in particular. In respect of the development of the industrial sector and■'particularly.!

the chemical industries subsector, there, is need;for: more experiende- and expertise

specially in the area of project contract negotiation and purchase of technology, as

this knowledge could be useful in planning and:negotiating contracts for the larger

plants which the government is planning to 'set up. Till 'such time as: this experience

is developed within the country,, the government, would be well advised:t6 take assistance

in this area from the ECA/UNIDO technical assistance system. . .-.^.-



154. iti ,.0^i^lpn,_. ^here is .nee^for industrial .planning research and development . .

institu^e;s .^fiicS^c'coiljil develop arid promote resource based industries _rin the .oounti^f; t
In this conSeKt the desire of th^ Gabpn/s. Ministry, o£ Scientific technology; and . ', ,,
research to obtain assistance .£rom ECA/UNID'O "■£or the'_ f:urther development of its research

institution is wholehearediy [ supported. ....■■ _^., J..\ .. -,/ ,

155. Another ^future coirstrai^t ,to;.the development of industry, which Is .looming large " .

in the distance;, is the. lack of deyelpped manpower. It would .be well for Gabon to ; "

pay attention/to the 4ev.elopment of human resources .in the country, as thi's'could;

pose a serious problem in its development plans at a later stage, unless something

is done about it right from now.

156. CameroQ^'E level of industrial,development is almost similar to that of Tanzania,

in as mucii:asF the. first generation, industries are mostly developed and; the country ..

is gradually ..moving ^into the second stage developments along vjith certain' ftajor ; ' .

projects in the.field of .petroleum refining, pulp and paper etc. + '; . ;

* Fertilisers: .qameroyn already has a phosphate fertilizer plant haying.a rated

pductApn, cap,acityC^ 85/ 0°° tpns/year and capable of manufacturing, single; super
phosphate, ajEmonium;!si;lphate and mixed 'fertilizers. The plant is managed ^nd.operated
by SOCAI'-IE.a..^company.vfith 49 per cent government holdings, 25.r5 per, cent ptiyate

investment and 25.5 per cent holdings of Kloclcner Industrie kilagen Gmbh. ' T'he plant
went into production in mid 1976 and operated unti} ; the end of 1977, when it had to

be shut down due Jto various, financial problems. .,...,, . ..

158. Basically; the financial constraints resulting inthe closure of the plant have
arisen ^rorn an; unreasonable.loan agreement with a foreign Bank under which there was

only a tvjQ.'year"grace .period before, commencement of the replayment schedule. Again ■

the cost,pf, expatriate services .at t% plant added to the financial ffcurden of the "
enterprise,,and as a, result of these ..financial problems the pl^nt had^ to be closed. -
As a solution it has been recommended by the mission that the Government of Cameroon -

obtain World Bank assistance in resolving the present financial crisis, and restart -:"

plant operations, as it vjould be a pity to keep the plant closed and keep on importing

fertilizers from outside. , .

159. Another^ fact worth mentioning regarding the problems of this plant, is the

fact that during, the earlier operations, as the plant; was not operating 'to capacity/ -
the cost of production of fertilisers was higher than the cost of tffe imported product
This caused..,serious objections, from the government's1 agriculturai purchasing actencies.

But things came to a head when the ministry of Agriculture received a free gift of -

fertilizers -from ,FAO? and refused to. buy froftthe loc^l^^tilizer plant- ;

160. This incident holds out an important point for. other countries of^'ther Region; ' ';;
as similar situations can develop there too. Pirst'bf all, as a .matter 0^ ;pblicy,! • --

governments must decide to purchase from nationally operated"plants, if industry has

to be supported/ jt&X ^e 4fc a .post .plus reasonalbe profit basis.; Secondly, international
UN bodies li^ke .FAp should in sucjh! situations,.prefer" to * ;.give raw material^ ;for :£eiH:i-lize
production to a plant rather than give finished "feftiilsers to the country and force
the ultimate stoppages of an industrial venture. These problems are being highlighted,
as they may iserve to inform other countries of the region about such problems, and

enable them to take suitable policy decisions and other measures to forestall them.
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Basic chemUealBi : WCttt fhe exception 'of -a sulphuric'' acidplant ^or^the1 captive

use of -ffe^^Id«erf-pf<^uct^r<^;;-'^erei-Is' cufttentty ho bfcher■ Basld chemidals production ; U;
in Caraerronrv-TIre-n&^tfcy hais ^v&izabie" iaSrte#fc 'for 'caustic^ soda on'account of its '- ^
current'^orisus&tio^^ requirements for "; ''
pulp and paper (2,200 tons) and alumina production - (3/200v'tbns}^ HoweverV'W a '" ;
decision on alumina project has still to be taken, the requirements could well be

placed1 around 5,500 tons per year "f^r vfeidft'-^'^VOp^'ttto^/yefer ■yapycitjr pl3ant would '

be quite 'aBequate.''' Par't of'the :chlorine produced from'^e plant Vould' Be consumed r;'!
in pulp bleaching and for^^he'resVa mWfcet--cou^
in the country.' ;■- ,'■<-■-. mir- .-■■':-.>.. •-.■is- ;. ."■■ -■■/;■. C-: ^n-x _.:>!■■ ?-■;'.- -:.;:i \; -..-■>■' :>-;..- .-■..;..;:'■.>* *■

162. Cameroon also has requirements for other chemicals like sodium carbonate, sodium

bicarbonate, sodium sulphate etc., but at the present quantities required are too small

for economical production, they have to be imported at least in the foreseable future.

163 ■ 'Pesticides: As'the agricultural -Wector is qiiite developed in Cameroon, it has ' •
a sizable-1-requiremenit of/pesticides and' 1^75 imports'were1 valuecl at ab'ove'4 million

U.S. dollars1.' Cur'rehtly' there is very 'littie loca^manufacturirig- of 'formulation r
activity in the country and most^p'esticiideg are ^imported: as finished- prLdducts:. ■ :

154. In vx&ff of ttie? groVirig'marketsr'for'pestici(?es: in the c6urttry> there i;s:..:gdcjd:-■ ':■''"'..
scope for pesticides^ formulations xndustryv vhicli could later :he expand.edtb include' ■
manufacture of active ffiaterial^: also.'1 It' has therefore1 beeri ■recommended :fca the ■ ■"■; r

government of Camerobhi:that this area b^ furtHfe'r investigated with expert assistance
from kl :r '' r "'

165. General ccanments; Generally planning in respect for future development seems :

to be well taken care of in Cameroon. The problems which have arisen operationally

about the 'fertilizer plant :fof instance, indicate the; need fbr infliction of more" '-"'■ :
expert Ichowie'dge in the1 area of chemical plant fiharicil.; agreements, negbtiation of

contracts 'arid purchase of technology etc. Prom fK#rstand';p:oint of trained human

resources', the country is bette'r placed; that! some :6fehef~ countries of the'region arid'

this does not appear to constitute "a vefy serious constraint at' least at the present
time. '''■" ""' " ' '■■"■■""■v-/.-- ■ : ■■ -.■:■■■' - - ■-■'■ x~ :. •< ^-\ y--_.\ '■-.-,-., . >■-■ ■«-.-■ ' , •_..■■..-■

NIGERIA

166. As a result'of 'the oii:"boom during 1974/76 Nigeria has been" passing through a
bouyant phase of ^condm^lc activity,;'^ and-':b-a'sed( upon -ahtlcibated inflow of income' ;
frcan oi! ekportsH^s planned ■several large projects in the field of petroleum

iV ^ and £>aper, -nitr-ogendus- fertilizersve€c'.r These^ project; activities

along -wi-fch the operafionai aotlviilies "of' existing; rfirsi 'gehe$atioh' industries has':'
apparently strained! tHe existing infra'sttuctUfe "alm'ost to its breaking point' in the ; '

country. Considerable attention is now heing paid to the development of port handling

facilities'.:"' transportatiori- developmeht aria other "infrastructures vxtal to the ' "•■■■! r" ■
successful cderatiort of industry ;■■ ' " ' :"- :';'-1 -"'' ■■■'■"--^■■'■■' ' ■"■..' '■ ^ ■■ ■ ■.'■':■ r.-r=U ■'■•■-.

1671 Fertfliigers: Nig'exia1 s: consumption 6f all fertilizer riutrierits 'iri!l197S/7:& ■ -■ '

was''■about 53,'OOG^tons and tlfis figure according to current estimates;is expected to:-:
increase "to 181,0'00't;oh"s''bv 19S2.' '■* - -VU^■'■ "■■"■■-■'■ ^;;" -"■i'--: -■■.•.■■:-■■ ■■■ -.-: ■ ■ ■ .■-■-:.■■
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168. Nigeria'has at present; one phosphate fertiliser plant of about 10Q, 000... tons/year ■
capacity atliduna, but due £o varxbas reasons,/such" as transport of raw: materials*f , .,
paper shorties, plart breakdown etc; T tfte:plant;;Sas been operating much; below its,.-

ratei capa'clt^." VThe presenrproblems of : the plant; are due principally to the infra- ,
structural con^irMntW' at present affecting almost every other activity in the country,

and it is expected 'that as soon as the inffastructural problems have been sorted^out*.■ j
the plant'mil pick up^n its production programme, and meet the,phosphate fertilizer,;,

needs of the country, ,- , .

169. In order to meet the nitrogenous fertilizer requirements of t^e country, Nigeria
has under consideration plans to set up a 1500 tons/day antmonia plant; at Alese.Elemev;:

about 2B ian^/ft&iort Karcourt. The down' efcr-estf "products from the: pianth are expected
to include 1500 tons/day of urea and 1000 totVsfday of mixed fertilizers.. .Under a 1: ,,.

slightly different product slate Calcium; Ammonium nitrate and, nitric acid-may-ralso
be produced. The government of Nigeria is presently negotiating for. foreigu^echnical
and"financial assistance for this project and currently discussions with a Japanese
consortium' are reported to be in progress. If these materialize,.the prodec&inay. be -

in operation,"by around 1981/82. : ''"''_.' ; "'' ' ■'•' :'

170. ^th ^'completion of this projects Nigeria would have the capacity to meet -.-its
requirements of nitrogenous'fertilizers, and between this plant and ■the^one/'atu, -,.,-.,:
Paduna for "phosphate fertilizers would be self sufficient in respect of its fertilizer

needs in'respect of phosphate and nitrogenous fertilizers. The surplus from these
plants! isI expected to'be ex|ortea to the'neighbouring countries; ■< .• - ■ ■-r ;,■,■.■" ,y;.

17lJ;Basic chemicals: In the' baisc chemicals subsector, presently there ^is.ionly., ,-.-i-

production of sulphuric acid" in Kaduna to meet the captive requirement*.-of the

fertilizer plant,

172. Nigeria has a substantial demand for Caustic-Soda of over 31,000 tons/year.:f
on account of its consumption in soap and textile industries. But as.chlorine eqn-,7..

sumption has.rariged around 500 tons/year, it has acted as a constraint on Electrolytic
Caustic-chlorine production in the country. ■ -■■■■. - ■

173. However, as the country Sa planning, to go in for as many as three large pulp
and paper plants and these ^ould provide an outlet for chlorine, there seems a sound^
case- for a 100 tons/day (33,000 tons/year) Electrolytic Caustic-chlorine plant to
be'set up in the country to meet its present requirements of Caustic^Soda. The. : :

additional requirements for Caustic-Soda T%ich would be generated by the pu^p plants,
would call for additional Canstic^chlorine capacity to be.set up to the extent of.,
56,000 tons/vear of Caustic-Soda. Plannifes for this additional capacity must, be

"tied up ^Tith'utilizat^ori of chlorine for petrochemicals and pesticides.manufacture. ,:

in the country and depending upon the extTent to which chlorine can be absorbed in
these products, additional caustic-chlorine capacity could be planned. :

174. In addition to Caustic-chlorine, there would of course be production of hydro _.

chloric acid which would meet.the current'market requirements in the country. The
production of nitric acid would of course be dependent upon its demand^and also *
the product slate decided in respect of the'ammonia plants currently being considered

by the Government of Nigeria, :
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Pesticides: Nigeria currently consumes pesticides worth over 1? trillion U.S.

dollars'Annually. There is only, one .l formulation plant in the country operated by.
National Petroleum Company;and most of the pesticides are imported as finished

products. :th& of .the:: anomalies, in. the import,duty structure, which encourages imports

against locar formulation-is an additional 5.per cent duty on locally formulated

products over and above a 10 per pent paid on all imported materials. This makes^

locally formulated products,more expensive in comparison to finished product imports.;"

In order to encourage local formulation and manufacture» it is suggested that a duty

structure favourable to local production should be substituted.

176;' :In view of: comparatively large, consumption of pesticides- in the country, there' _;.

is good potential for more for^ul tion units.,to be set up; in Nigeria as also for' T.

manufacture of some -of the active materials used for.formulation. It has therefore ''

been recommended, that Nigeria looks closely into these possibilities with ECA/UI1ID0

expert assistance in this-area. ■ i. .-. . ■* , : ..

177. General comments: The main problem with which the.country.appears to Be

struggling at the moment, is the inadequate development of infrastructures to meet1{
the current needs of the productive sectors of economy. This situation* obviously

pbints°t6 the.me&d for balanced'sectoral development in:an economy in any country to

avoid bottlenecks which can otherwise cause .operational problems in the productive

sectdrsT"'; ' ' ■". ■ '■ v " ■ -■" ■ •- ■ -,-.■'.-. ■:■■■ '•' ■ ..■■. ■- -. ■;.;■.■'■-. ■ ,■■,,.. -.•■■-.

178. Port handling facilities-, transports communications,, and essential services, ''■■

seem to be the main constraints anA bottlenecks even for the operating industry, not:

to speak'df future projects. However3 the. government seems to be fully alive to the

situation and1efforts are going on to strengthen the infrastructures.

179. It must however be realised that full benefits of future investment in the
productive sector of the country can only.be reaped9 if the supporting infrastructures

are strong enough to allow productive^ industries to opera^a successfully.^ It is ■'

hox^eVer, hoped that the country will overcome its present..-problems, and will, be able
to achieve its future ambitious development programme in the years to come., :

180. Iii Upper Volta agriculture is the,most important economic sector accounting for

about 44.;f! per cent of the^ GDP-in 1977 and industry's comparative contribution has
been I4.4::per cent in the same year. The country has;comparatively,a small industrial

sector'cbfcprising of about ^0 enterprises engaged in the processing of agricultural
products-like cotton, meat: and other consumer produpf,, ..The first generation industrial

development is still in"-progress and. future plans incite estafeHshment of industries

such as a brewery, a tannery and a footwear factory. -. . . ...--■ .

181." Fertilisers:^ Although agriculture is the country's economy yet the current

consumption of fertilizers in Upper Volta, is..very little arjrt in 1975/76 the' country's
total fertilizer imports were about 300. tons.. In view of this"; small requirement,

it is:rather 'premature to think of a fertilizer production plant in the.country based

only on domestic market needs. ; . ....... .

132. Upper Volta is however trying the use of natural phosphate fertilizers in

agriculture and with the help of bilateral assistance from Tfest Germany a project is

^g^ffi
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; already in■operation to mine and grind''.natural phosphate rock, and distribute it to

farmers, at a nominal price.. On account of soil acidity, it is expected that the soil

:T#ill absorb, the total phosphate content "of.'30 per cent P9Qr in about 3 years time,

necessitating a once, in three years application. The project is at an experimental

stages and- actH^l results would :"be known in the future.

183. In. view, of the. fairly large good quality phosphate rock deposits in the country,

raw material wise Upper Volta is 'veil place to think of processed phosphate fertilizer

industry, but lack of fuel resources and markets are major constraints. Possibilities

of a regional project based-on. a larger regional market tsay warrant consideration, if

the cost of other imported material ,and fuel inputs are'within reasonable limits.

Basic chemicals: ■ Eince^ the first generation industries, which normally consume

basic chemicals, are not well developed in Upper Volta, the consumption of basic

chemicals is small and totalled under 100° tons • in 1976. It therefore seems too early

for the country to plan any basic chemicals manufacture at: the present time and the

small quantities required for current consumption will continue to be imported.

Pesticides; In 1976, Upper Volta imported pesticides and fungicides worth.460.8

i millionCFAF (approx. US$2 million), As'at present there is no local formulation of

pesticides,, the entire requirement of these agricultural chemicals are met by finished

product imports. However., in view of the sizable volume of these requirements,, there

■appears:to be good potential in the country'■for a formulations plant to be set up*

It has therefore: been recommended that the Government of Upper Volta look into this

possibility with expert assistance from ECA/UNIDOv ■

186. General Comments: Upper Volta being an agricultural country, has potential for the

development of agricultural based industries. "-In addition^ the country'has rich deposits

of several mineral resources which indicates a potential for the development of metallur

gical industries.

187.-As these-industrial sub-sectors did not fall x^ithin the terms of reference of the

missions studies^ therefore no detailed comments on these have been offered. However

it .is suggested that an industrial studies institute, which is currently being set up

under a UHIDO project in the country, should undertake detailed feasibility studies in

these potential areas, and.based on these studies identify projects in agricultural and

metallurgical sectors for future development.

188. The.manpower development aspect also needs specific attention of the government as

the future of industry is closely linked with the level of expertise and knowledge about

industry in the country. ■ ; :■■"

EGYPT ' -■ -■ ■ " ■ ■■" ■: ■ ■■■ . -:■ ■■■'■' '" J ' '■■_■ ;" ' "
,,'■'.. .'-'■"* .■■■■■■

189. Out of the six countries visited by the mission, Egypt of course stands out in the

forefront, as by for the most advanced as far as the level 'of industrial development

is concerned. Egypt's total ^BP in 1975 was'3505 million L.E.S to which, after :the:

contribution of agricultural sector at 28.9 per cent, the services sector at 20 per

cent, industry's contribution stood at 16.2^.;per centv Most of the first generation

consumer product industries are already developed in Egypt and the country has also

developed some of, the second generation industries. :' " - :

190. TBe level of operation and management of large chemical,plants visited by the

mission also appeared to be reasonably satisfactory.
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^&rtxlisersg On account : of the fact that Egypt 'has to produce' its agricultural
.products,, rrom comparatively limited area of land in the delta,, it-has" to undertake
intense agriculture, with high: input of agricultural nutrients, ■ Therefore the require-
men£;^l; fertilizers, is, quite high and ranged around half a million tons of total
nutrients in 1975/76. Out of this nitrogenous fertilizers accounts for ^15,000 tons
00, Phosphate fertilizers 83,000 tons (P^) and potash based fertilizers 3,192 tons
(K2.0)?: Tiis country's .overall requirement was met partly by domestic production and
partly, from imports, because although Egypt has a sizable phosphate fertilizer industry,
the greater part of nitrogenous fertilizer capacity is still in the process of develop-
rasnt. .On. acemmt ?f this,. the country met the requirements of nitrogenous fertilizers
to the: extent of...150,540-_8A tons from local production while" 221,Q00-tons'1'were■Imported
auring_1975/76s Local production of phosphate fertilizers was 77?OOO tons and only a
r^sanai quantity.of 1^500 tons-was. imported. Potash fertilizer imports were of the

order, qf 59328.tons during the same year-_9/. ; . <.,•'■.■■ '.■.:■•.

192.. Egypt has at presents 3 phosphate fertilizer plants in operatidn one each at Kafr-
el-Zayat,.Aguit and Afcu. %aabal3 also having programmes of furhter expansion 6f their
capacities. In addition, for nitrogenous fertilizer production, operating plants include
the ones at As^n, Suez: and. Talka with some production at Helwan from by-product ammonia.
Two major.,szmoiiia.. urea,,plants are under construction -one at Talka (No. 2) and one at

4bki d are .sheeted to go on-stream early in 1979.- f' .

193. With the commissioning of these plants, Egypt-will almost be self-sufficient
regard to..Its .nitrogenous, fertilizer needs. As in -respect of phosphate fertilizers
fche country is already fully self-reliant^ the .only 'imports would be in respect :6f
Potash fertilizers, for the manufacture of mixed nutrients.

level of -operation-of :the: plants visited by the mission was generally satis-

i95" lasic_ChCTlcalss As the first generation industries, whic generate the demand for
basic chemic.al.s, are-f-atxly developed.in Egypt, there is a substantial demand for major
baeicichemicals like, sulphuric ac±&9 .caustic-sodas chlorine, hydro-chloric acid,

Nitric acids Soda Ash etc. The market requirements of these chemicals are met both ■

:frcea.;lp_cal production as ;well-as, impQtt&, ^because although local .-production-Is qu>tte
siaable. y«t ■ not always adequate; .-to meet itottal market needs. ■• ■■=:-■= .■ ■ ■•<':

196- Sulphuric acid production is concentrated at the phosphate fertilizer plants which

■besides meeting their eapative"requirements■also have some surplus capacities to/v"
.produce,for the donastic markets ^Similarly, nitric acid' is being produced as a %- r;

product at Che coking plant at Helvan and also at the ammonia fertilizer plants.

There Is an Electolytic Caustic-Soda-Chlorine plant at Alexandria which meets partly

the market requirements of these chemicals, also producing by-product hydrochloric acid.
Alongside also Is a Soda Ash plant at the same site manufacturing solvay process sodium
carbonate and by-product chemical caustico

197.. Ixrrar-iably all the* plants have further programmes of expanding their capacities';
to mee£. the growing market retirements of basic chemicals, :

193, Apart frcm soxie technical plant; problems, there -were1-, no special difficulties

observed in the plants visited by the mission i.e. difficulties arising out of lack of

proper planning., development or management of these planter In respect of certain

8/ FAG; Anual Fertilizer Review,', 1976 "' " ... '' "'
$f All figures are in terms of nutrients (Ns P?0_s L0)
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plant problems referred to the mission such as, the requirement of a coal "blending
pilot-plant, ■■operational-problems of a lime Jsiln,.-sir pollution.problems at the coking

:pia-nt etc., suitable-action-^for ECa/ITTTIDO expert' assistance has. been recommended by ;

■ the ^mission."; ■ ""■■ ■ ■ '■ : '""'■■ -;■ . '■ .-: ■ ■ ■.•■■'. "

199. Generally the planning and development of .basic chemical., .sub-r-se o.tor industries-,

seemed:-to be quite.-.satisfactory-in Egypt and. it is ,expected-.that .with ;;the implementa-

tionoof1 its:; current expansion programmes the .sub-sector will.'fully meet: the'.requirer

ments'of "the1' country, for. ba-sic:,chemicalsi. ■■ . .■ . ■-. ■*■ . ■ ■-.-.-.:..:•;.

200.'■Pesticidess Egypts annual, requirements of pesticides are worth over 40 millio.n:-..L.E

(about US$60 million]- Most of these are me.t by imports of finished pesticide-material

2.01V Egypt's' only government owned., plant for pesticide formulation located.^at-Kafr~el-

2ayst produces ionly a limited range of:-products valued .at: about 4, million Ii.S-*-.._:>However,
■ this^plant, if given ne'Ofssary .assistance , in the area' of ■ development: and extenSion.1 of

its products, could increase its contribution significantly, in import. substituting:':,
pesticides currently required and used in the country. Besides, with a. pesticides

market., of this size, the country should seriously consider going into.manufacture of

active pesticide'materials .consumed., in large tonnages in the. country.

202. It has therefore been recommended by. the mission that Egypt, should, look closer
into the' potentialities suggested for the development of, this -sub--sector with EC.fi/OTIDO
expert assistance in this specialized field. -/ .-.; ■; : ;. ,, .■ ^ ^

203., General Comments % ab 'has b.een remarked earlier, Egypt s industrial activity, in

respect of planning, ■ implementationland,operation of; its., productive sectors of, industry }
as well regarding its infrastructural- development, . appears.'to be quite satisfactory.

The^a>o.untry has .alTea;dy-attained an impressive-level: of, development in the chemical

iTidas-try: sector and even the level of expertise at the development planning stage and

also at the management and operation of plants seemed quite.;: satisfactory. .

204. Egypt is distinctly at'a stage now, when it should seriously think,of going

into the design and engineering and project implementation phases of chemical plants^

■as!-.i't'''|ifc strll dependant upon .ou-tside .'expertise and assistance, in these area:s. ■ It'is
timely for the country now to set up centralized institutional facilities for under

taking project engineering functions and provide these services to future chemical
[■•p.rDd^cjfe-in the , country. In addition^npthfr..-closely related -area -which■■■■needs;, to be

develblp^d' i'Svv't&e manufacture of process'. equl^Qtehtvwithin.1 the. country.1 It."fi's: 'theTefore

re.commeaa.ed tha.t''the- Government of. "Egypt .spec'lfically' look -into-1' these possibilities

in the ^context, of.:;the future development of.;- the ■ chemical industry,-, in. ;oo?:der -to:ma'k-e':

the poultry, self reliant in exp.er.tlse- relating: ;to all. aspects- of this iinp.ortanit'se'&tor

of the Indus try.c -...-. ■. : ;■ . -.'. r..;.--\. .'■■',!,.-'. ■:■■•:: *'-:?-'- ■■■ ■'>■■-.■ ■..■,■■ ^-c.- ■ :> '- .""



...,.;.,, .. _ : , .__. . C. DEVELOPMENT PROBLEMS IJT

'2'0$vThe., mission fi3 tour of: six developing countries in Africa, which- are at varying

levels'of industrial development of chemical industry, has highlighted' certain problems
which are being encountered generally by the African countries, and which-are -typical

of the problems which generally developing countries pass through during the earlier

stages of. their development. However,: as a result of the experiences bf-^ther ^'''

developing countries of the world, ' who: have already; passed' through similar'problem's1,
typical solutions have also emerged'to such difficulties. It .is therefore' proposed
to discuss here such problems, which were noticed during the missions: :t'our of the:six
.African countries and also suggest solutions to them, with the'object that other

. Countries' of" the region may benefit from this "information, and it may enable them to
take suitable advance measures to forestall similar difficulties.

$ development problems in'African countries; The following typical problems
have, generally been found-in developing African countries, and these have been ex.ercis-

ing;':y:aiying degrees" of constraints in either the planning/development or operation- pf
chemical'process'.plants in the region; ' :- : ■."■'• - ■

. (a) Markets too small' for economical production Units; - ■ )
(b) Lack of experience in project planning- arid contract'negotiation? )^^
(c) Exploitation by unscrupulous foreign companies; jproblems
(d) Exploitation by foreign banks supplying capital; . - "\ ' )
(e) Lack of co-ordination between production management of plants ' )

and purchasing agencies? ■ " ' ' - ' ■ ■■ ) ' "■■" '

(f) Lack of. communication between^government agencies;. )Operational
" (g) Lack of operationai/maihterianoe experience of plants.; — ■ : '■-■' )probrems
^(h) High cost of.'expatria^te technical/management personnel*;'." " ' )

i) Inadequately' developed infrastructuresi " ' ."" ' ' )
o) Management pattern of Enterprises, with minority government ' - )General :

holdings- ■ ■■.-■■... '.- ■■: ■-. ., ■■ )probleW

(k) In-appropriate import duty structures? " -; " ' )■ " ■

(l). Sfon-availabiliV of suitably qualified and trained national )
■manppVer ' ■ 4 ■ ' '■ ' .-.-.■.■' )

■207. A detailed discussion of- these problem's and the suggested solutions is undertaken
belows "'■ ■''■■'■■ ■.■"■■ ■ - ;'■■■■ ■ ■ ■

y_ Marke'ts too small for economical production units'; One of the most common problems
which planners "in smaller sized developing'countries face;.'is the'inadequacy of. the
domestic market .for a-particular product, which from othei" considerations' like raw':
ma ferial'reBources may'liave a/p-ptential for^development iri t!he country. "Chemical"
process plants generally are quite sensitive ';to 'e"do:nbmies""bf scale, :and': usually, '
depending upon the cost of different inputs, there is a minimum scale:'of operations
below which a plant is not likely to prove profitable in financial terms. Quite a few
projects in developing countries get bagged down at the feasibility evaluation stage,
because the total market within the country is not large enough to justify the minimum
economic size processing unit and the export possibilities to neighbouring countries,

although definitely there, cannot be fully relied upon. It is not uncommon, particu
larly in the African region to come across situations, where a group of countries in
a region, may individually not have a market large enough to set up a production unit

and may therefore be importing their requirements from outside, while the region as a
whole may have the required market.
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209. OfSoufse, the" only solution-which can be suggested-for such a problem .is the
development 6f:such projects on a' regional: or subregional basis combining tto .domestic ,
markets-§ff>a' grbV of ■countries,--in order- to-form- a, total market large .enough .to,........ . . , .

sustain an optimum' sized" prbduc4$dn-unit. ■ ■ '■■:■•■ -■■-■■ ■■■ ■ .-■ . ■ ' . ■ ■■ .': •■■

210.' This approach" has" undoubtedly;.;been.-.emphasized^ also by .all international ■ bo.die.s .
like the United'Fations and^-its specialized; agencies* as well as regip^al.,,orga.nizations
like OAIV'OAS*- etc. and itf-faW-i1oxms --the corner,-stone of the economic .integration..-..
policies of regional wimnbn-fnaafcfc-tis like USEaC, and ,ECOWaS in■. 4fa?ioa, and .C.AEICOM. and .._. ,

ABDEAS Ln Central and Latin-.a '

211. However, in s-pite df'-v-e'ry' well intentioned .policies, the implementation, of the ^.,;
regional common-market system--has' not met wirtk: much- success in the. developing, reg.*ons.^:
of the wrl^-^^Quateof-iTen'individual members, countries of a regional.common market,-.;;,

have beS^^ar'd^to -b.e voicihg grteviences that: a£l.dmportant indus;trie,s., h^m b \
allb'^^d-^'th'e:::'o:ther:cou:ntries of• the region^.^ndrthe decisions.,are..-unfa^ an
tlcally'mptiv&t«d^^^IM^¥eeling of: an unfai-rv,tre.&.tment obviously-, strikes, at the,^,^,
ro6t of: the ispi^ir%;:-b'f cooperation on which the entire concept ,of. th&>.ao,mman market,
system festsV-^In'aaaitibn, instead of fostering co-operation, and mutual understanding.,.
it develops misunderstandings and a lack of confidence amongst the member countries, ;

which makes.co-operation in joint industrial ventures all the more difficult. This
lack '6f:'bonfiaerit amounting to almost suspicious distrust of each .other, -is the root. .-.-.
cause :of the apparent failure of regional conmion market system particularly as. far. as
co-operation in-'^oiht industrial ventures is concerned. . Therefore, ; if the ..common .| ,
market system w-hi~ch is the only hope for the economic emancipation of the small-develop
ing-countries Ms" to be made to work, first and foremost-the countries of the region: r,.,.

mutual faith and confidence in^ea.ch .other for their common good-,,

212. In addition,' particularly for the purpose of developing joint regional ventures,,,.:

they ;nms-t ag-ree : upon a standard institutional framework for :such ventures, in which;.,. ..

each country has its commitments and its stakes and also its corresponding §hare,,of ...:,.
rewards. Such a framework must ensure that the countries participating in the venture
share"t~Ee-comfcon -feeling that they are/all in the" same: boat, and: they: sink or: swim _;

with it. ^Orice this'-feeling. is there,, therej.wo.uld be no-^alternatiyeV;except" co-operating,
together to ensurethe success of the joint venture to the'.goo.d; of ;all concerned.. .; ,.;,..

213.' The" framework for: joint ventures should of course, be based in principle upon ..-,:.....
mutual-financial-participa-tion of the- countries of the region concerned, wi^h. pommltT, -

ments-from each of the"'participants to purchase their share of the produce ;pf-:.the :

plant in preference to-imports-"from outside: ..the region. Each participating- country. , ..
should be-proportionately represented on the boajpd of management of the-enterprise j : .,

and incase of disagreement "on any-matters .at the Board management level, a, procedure.; .
for arbitration at a regional level should be provided^ so that the ventures do not

get bogged down due to lack of co-operation at one level. . , ■

214- It is hoped that with co-operation along the lines suggested, this Epical problem
of small marke'ts in' developing countries can be successfully solved. ■■".'.'•

215. • Lack of ex-perienbe in''project planning and, contract -negot-iationSv ..Generally ;,the.:

count£ie:s';;-bf the African regi-bnr^are -new to such areas ^.as indus'traal ;pro,ject■ placing3;
purchase of technology, contract negotiation, for purchase of technical services, e.tp.. ...

This is a highly specialized field in the world of technology today, and for countries
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which, are,, planning ambiiiiotis' programmes of investment-in major^cbemieal. projects, .. _

lack of^'experience inr!this ■ critical field, can "maker them vulnerable to-,a.ll-:Sorts .of FV .,

problems, including'exploitation by unscupulous . plant..vendors,j:project engineers, , ... ..

financing institutions etc. Cases have come to -the^/attention of the mission,, of

countries.in.Africa haying "been cheated by unscrupulous firms of plant vendors and

project'.engineers attd" also' highly unreasonable and unfavourable- financial agreements,.--.

havingi'been obtaineaV'ty foreign financing companies from African countries •,for the. . ■ ;

supply'.of foreign credit'*. As a consequence of such-unscrupulous practices, the.- . -.,/;-

industrial venture's Concerned gotvbogged'down either technically or financially and : : ._

either never got off the ground or faced, premature closure of operations.-,-.,, ,- .-./_ : --r.

216, .While building up of;expertise in the ■ area of project .-contracit-planning, and ..-._ >;L._

negotiation etc. should undoubtedly be' pursued by..governments with, the,assistance.;,qf ,....

ECA/tlMDO, who should organise seminars and short duration workshops in this .fie,,ld,..;,. .,

but in order to meet the imm'e&ia'te heeds of projects in their :cu-rremfc cLev^opDien* ; ,.v,.i;:

programmes, the governments1' ':o'f: African countries should requestMEG;A//TJNIBO..fflLr expert : -.,
assistance in this area, :and"project■■'contracts should be finsiiaed-'.iwith^t^he. assistance:-.-

and advise of experienced experts :from'ECA/UNlDO. 'Many developing poun tries in o+ttie.r ,.

parts of the world are following this practice and avoiding unnecessary problems' at

the subsequent stages of their' pro°je'cts, - ' - .. . . ■ :.:; .. -... . ... -..-.* ■ -

217. In addition,' as an'institutional approach "towards the solution of-this problem .:._

it 'is recommended that BCa/UUIDO 'set'Up an initial, division-pf. technology ..transfer.-, ...,,.,

at the proposed fertiliser and pesticides'development centre which Is being repommended,

for "being set up for in' '"Africa- for-providing .assistance^ in.this area to African^ j -w : :;

countries. The'"techrLology transfer division should provide necessary advisory; ;ex-p,ert-. ■

se'rvic'es to African countries, on matters'-relating to purohase of technology,. iC-ontract :

negotiations and^,f.^nancial agreements etc. At a later stage this division can be.

formed ;lni;o .an independent Technology Transfer Centre for Africa. It is sure that [

a solution "to 't^s^^o'biem-. would 'be'.found along-'the lines ■:of these short term and.long

term '^^^^ '? ! '

218. Exploitation ^'unscrupulous foreign ctfiHiJaniess' Reference has been made-.above to ■-..
e'^pib'ita'ti'oh by^iinscrupulous'foreign companies of governments in Africa in matters ...■„..

relating to implementation of chemical projects. Inview of the serious -happenings.. ,.-: ■

reported to the mission of such cases, it is considered necessaiy to discuss this

matter'in more' detail. It came to. the' attention of 'the mission that one..par-ticular. ■' ■

foreign'company was specifically engaging-in unscruplous practices while-.en.te.^ing.; ,■..■.....

into agreements for the supply of equipment, and installation of fertiliser.-.plan-ts. ■ -.,=....?... .-

After tne'iagreements were signed^ the company purchased used second-hand', junk from>..: ;. ,

overseas"1 and dumped at the plant construction sites.-. It 'is reported^ that none of the,-.-,

plants contracted for' by this'company ever reached the operation stage:or-ever operated

suce'essfu'ily. ■' This company has created serious problems of this type at-least in,twp:-;

African countries reported to the*-'mission and was reported to be on the look out for ■ .

some more business in the African region^

219* It is strongly recommended tha't African governments should -watch1 themselves very

carefully in dealing with prospective project engineering and contracting companies,

and" generally' select. foT.eign .companies with a...standing and. reputation. tp-:d.e^I with., ..
They' should always check--the reputation of a new ■.company'-.and its ^revious^ pe.rformanee

record "Before entering'into project contra ctsi'''-^ : ?.■'■■■.■■■;'. ■."■■'•.•.■.'.■ \s/--.I,: \ ■..:;■■ >■ ""■ ■!.:.•:.,:•



220. Exploitation by-unscrupulous."banks and financing institutions^ An i-nS'tan/ee has" ■

come to the attention of the mission, where taking undue advantage of the shortage

of foreign- c3Tedi.tin; an Jifrican country,- aforeigri "bank extended credit-to a''.' ■

fertilizer; plant project on highly Unreasonable 'terms involving a-grace period- of': ■'■'"''

only tJM&.years^-"before starting of-, the 'repayment--'schedule; '-'-As a result of "tnis',; the''-

project-did-not have enough breathing1 time even to stabilize its:prbductiony wh£n "•'

heavy repayments of money became due. Later after an initial operation of about brie'

and a half years, as a result of heavy financial burden of repayments and high cost

of: expatriate- services^ the plant had to stop operations, as it was' almost completely

drained, of working capital. : ■ ■ ■_■■'■ ■ : ■; ■•' '" ■■

221.. To avoid such financial problems^ African:countries should exercise.'great cauti.r-"-

and oare. in-centering into financial'loan agreements.- For. example "the. grace ■ period

before, prepayments; should usually be not less than five years and preferably ten years,

.ancU'aH other terms .and- conditions of the ^agreements should be. carefully considered-'

with the help of expert advise-from-institutions such/as 'ECa/ITCTILO or "fforld"Bank; :ln
faot, it would be prudent to have expert advise from such institutions as SCii/UNIDO on

the.-financial agree/merits before 'finalizing 'them. ■■ ■ ; ■ ' . •" '■ ' ' '

222.. 11\ is-.also suggested that the proposed fertilizer and pesticides development"-"'"

.centre■■ should. ..plan to- :have.-expertise in this area to be able to assist Afriaandgovern-

ments .-._pn -, evaluation of .financial "agreements' for obtaining long and short 'tins \ financing
.of. projects.. . :.. " - - ■ ... " ■■ •'■■■ ' ■ "■'/ " ■■ - - ' ; ■. ~ ."■ - . -■■■'■":

22.,4-^o.r finanOing .of projects1,1 .African -Countries would be well advised to first ' ' '

approach either thevJoint: IMIDO/WORLD BAMC division af Vienna or -World Bank; Group ", ■" "

. (,International Bank- for. Reconstruction and^-I)evelapmeTit^rnternational, ■Finahcfe ■Cdrpprs-
tion/lnternati.onal Development Association)' at Washington S.C., to 'ei:p-lbre" the ' .'"'.
possibilities of^ part -or;- whole financing '6f:" projects, 'and: should <:go:" tb!- 6ther;' priva to

financing .institutions .only in case ..they; are nbt^able to ob'tain their :full''-fihancial"

requirements from the international financing bodies. They could also obtain guidance

..regarding-proper-■:financial agreements'-from:.seA,.'-: UNIDO or- ¥ORLI>-..BAlOC..-an'.r?i!elati-on to. their
development .projects. In this way, the chance's oftheir gettirig: exploited by Un

scrupulous'financing institutions would be eliminated and their financial interest's ._
well-securedy- ,.•..-- ..:■■■■-■ ;■ .. ■■...■■■■■ ■ ; :- • ■ -1 - ■' ■ ■

Lack; of,i:CiQ",oj?dination between production management--of plants and' puroha'sihg''

agen-olesi-' ■ The -mis:si6n> during, its' tour came across this-: specific- problem in at least

three, different...countries of: Africa,::' where-'feerious- difficulties had arisen'in fertilizer

plants, because of lack of .co-operation-.-"andi;-co-ordination befw'eeh" fertilizer plant"

managements and the gpvernment Agricultural Ministries who are.usually the purchasing

agencies, for ■fertilisers. _.I-n;-one-' case,-." the' purchasing-, agency,:*1; had- the- prae-tie'irp-f
purchasing:.f.e.;r.tlliz.er-; supplies on the basis of indents whic6::were issued a%'.intervals,
of 6 months-.-.or'more. ■.■Thi-s,:.resulted-in huge stock piles :of fertilizer pfodup'tsV in" the

plant,.in.-the ■int&rv;ening':p.eriodj aM the'-':plant 6pera.t"idns: "b^,:;(i::i;4uitevo,f.ten;to:pe slowed
down .Bnd.on;o.ccasions.-.-.even.-. to be stopped in; order for1 the" stool^'" piles to':'b'e 'cleared.'*
This also gave rise to a financial problem, as so much working capital got tied up -

.-in .finished .stock inventories, .that until the stocks were sold, there .were*n_t e.npugJi..

funds lef:t .:to purchase fresh raw materials to keep the plant going. ,"'". V'"' ". ''" . '".

In the other 'caae, a.somewhat similar problem was noticed. On "accdunt' Ipf/"the fact
that during, the initial period of operation, due-to various reasons,' the plants .annual

production was low and consequently, the cost of production higher than the price'of

imported fertilizers, the purchasing agency was first reluctant to purchase and later

out right refused to buy local production from the plant and instead imported fertilizer
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from outside.. This .in .fa.ct resulted,.in the eventual .closure, of .the plant.

226.'In view of such''serious problems-having; arisen, it is .considered necessary .to '"'"■
emphasize .the importance ;6f. 'close'c6-operatiqn,'arid' co-o.rd'ina>tion. parti qui'a'rJy ^between
plant -management. and purchasing agencies' in 'developing .countries, wherev.';'tljfe-",susta:iile_ci.
arid continued .operation .of a" .na.tio'nal Ventur.e'lis' perhaps more'. important'"than the. price
considerations "of. the '.product.. ; "' '". . '"■ ' '': ■' "''"'■ . y ' "; ''"^: ,", . ' . ■•'" .-

?^t ."■!■* ?-® no;fc uncom^btt-'£o^/chemical plants' to take" 2 /to 3 years. to ,r>>3c'n'/theli> .optijriam
leve.l "of- production and during the initial period'df operation the cost:bf production
is :.usUa'liy higher than unticipated. Besides, in view of small domestic markets fbx ' "
which,, these comparatively smaller plants are ..designed and .set up,., their -costs, are

even .inherently god.ng to ,he■'higher .than .much larger plants operating.-.in developed ".''.'
countries: frpfcjwhxch imports normally corner iV'wouia therefore' "be .unfaiir.' to -.compar^-'']
■the. cos";t^ of-'tile'smaller natibhal .^lants'_witii': the cost, of imports, paxticuiariy during
the initial ^perio'd: t3f-;'-:thV dpera/tiph 'of tta'tTpnal plants. .'..'..•..' ■ '..'''''.-. *"'.'"''.\ ";.'*

;228. Therefore, if tHe national industry has^ to be. given an ppportuni.iy. to. grow and ■■.
stand on its own feet, either the purchasing"1 agencies must fully bo-bpecaW with plant
management and .commit themselves to. purchase local production or else the: government .

in ^h'esedpu.nfrie.s must give tariff protection .to these industries during; their earlier
■stages, by- .increasing' import du'.V :on imported products., t'o"'enable local products ..'to
successfully compete with imports." It may be mentioned that in certain o%j'r developin

countries like India for example,, tariff protection was the regular strategy used in

193O*s to protect local industry-against foreign competition till, loca^ industry was
strong enough to stand on its: own, feet. Of1 course, it, must be stressed1'tha.V, tariff"..'

protection, should, be. given," wherever, necessary, only . for "a: limited period .like'5 years
for instance,-during "which the industry must- come to its fuU^statute and. stand on its
feet... Protection for indefinite period. tends"tp make industry, slack and inefficien.t^;.
and a government should not make the. country',pay for the .inefficiencies.1 of .an industry.

229- Lack of ■ communication between different, government.".agencies; ...Another, problem' re.r-
• la ting to; industry, .which the mission noticed was a certain, lack of .communication and.
information exchange between different government agencies,, which guite of ten showed..!
the pace' if;. deyelopme^t'.^tivi^t%sv; ;X±;:;^g:;liot unusual, in certain countries,, that."",,
information about either; the activities ^.or'problems of one set of organisations reached
other government.organizations through the missions visits or discussions. ,. In this
respect, it is felt. that, more /frequent meetings- and, consultations between different' : ■
organizations would be very helpful, and would bring about overall .improvement in' theV ^
working and effectiveness of the government development machinery. . ... '-. ■ .' '.

23Q.Laok:of operation and maintenance experience.in chemical plants; As most African ; -
countries :are rsther'newto the field of -chemical industry., it ^understandable .that-
there'-.-is lack of experience in-areas relating to .the operation'and maintenance of
chemical -plants, "^s a consequence-of this, ^.pla^nt breakdowns and operational-problems
in plants, were found ;t0. be;;re-sp;Onsible ; for :an" appreciaible .ios^.of prg.ductioini ,

231. This-is-of course, both a training and organizational ■'problem, ' 1^ respect -of- plant
operations,' firstly emphasis must BWgiven to ^training, pf-o^eiaWand supervisory '■'
personnel, and if there are any plant efficiency of process'operation problems, a
separate work-study and process development section in. the plant should be set up ''to'
■tackle-.such pl-ob-Iems, and bring the plant operations upto the required level of r, '.
eff-i-ciencgt. - , ■ ' ; '■ ' ■ ■■;■,• . ■/-: ?.;n . ■■ ■.. ■ ■ - ■-,■■ -- ■

^^ r *fi»i *-!ifr^$:!tr!^^f&&&ii^^J&P*%<¥^>&^^
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232B In respect of chemical plant maintenance;, besides, training of staff, .it is very

importan&^-o organize5 the1 "maintenance, prograjnipes^ ' The plant should gradually "be pu-t.

on a- planned-proveni^iye' maintehanc^/'system wi/fch proper scheduling, of .inspection and1"'
■preventive' maintenance eorvieGc; fc-' equipment;,1 'to prGY£iv« sudden "by&akd&wri©* ly.* r '

addition,'.-the Diain-tgnaEttsddefi '&&e^fea\*a-nspar£nparts' stocks .through- establishment .of '■■-■■'

maximum-and-1 fflinimuijf stock' limits,-, should, be.; established,, as availability of sparer ■■■:<-

parts"--is^-'extTemelj'' ■ important'for-'.maintaining" &■' chemical:-plant. in.,effident operation-.

Wilih-' j)"ropor organization-' and;'training, as 3ugges.tedLab.9v©,. both- :th& operation

and-maintenine'e-'of' plants''w6uid :imp1rove and consequently their- operational efficiency.

234» High GG3t of expatriate technical/management.personnel;-It is of ^course,: expected

tha t -~E±paHria te ■ pe rso rine11 * 'would' co s t higher than ;ita"tionals • However, -every, reffoT-t;:. .-.■

shoul-d-^ev-r^Bde:'t;6'"ob'tain' expatriate ..personnel only.-fox ^limited periods, 'and .'t.rain^^up1 - 0

tdKe over responsibilities from them,as quickly as. poss-ible, 'Ms, aspect

b"e taieil- 'care of at the initial contract ..stages, when ..limited ;con*raat—-■

d^V"''planned"'for expatria'te. assistence.-..' ."This aspect' is particularly. high

lighted, ^Lropaii^e■ tHo cost of expatriate^ services in one plant in an-African. counties:

was repeated to have developed into such a major financial burden on the company, that

it significantly contributed to the eventual .closure of the. plants- w ..:■■=* ■■■-."■ ;' ■;::-

2.35«' ■Obvi-otftliy-jf- developing" ebuntries .should no.t take. th& risk of such; situation's^''- -V1'

"developing.'Un'-'t-h&ir'-industrlaf ■ventures..',',. .. .. .'.,.-'. ..- ' "., - ... . ■-.-■_ ■ '' "'■■■■■ ■

236O InadbqUate 'd'evelopmeni' of infrastruoturess-. How, .important..--the development of :l! '■

infra3tr,ueiur'e3:-'ds'"rfor'1 the'1 successful operatio|i..of.: the:.productive sectors1 of ■ "indus-tiy1,
becomes "6n'3^r"'too-'obvious, wMfl visiting .certain countries in. .Afjpicay where'as a'i'esult
of-inadsiiugte'^a-tten^io'n haviilg"'Deen paid".to -.the infrastructura^^sec.ior,":- the .productive
^sector,is-^lmost;":paralized;Qr'' working'1 at greatly...reduced capacities* '.^For "instance;'a *':

fe-:?tili:z"eVplant-:was reported to be"1 operating .ait.almost 15 -tQ--'3O per; cent of its "■

design :capacitfj^ -because bf"rtransport bottlenecks in the'- country, which made raw material
deliveries to'the plant very uncertain and also because., of -frequent p.ower failures-in

the ■re"glxo;n(>^0:'feherrinfr3strLio-tif>r].i. ^ealT^pssep:, such as/failure '■•&£ .the-, telephone system

due to :o,ye'rlo^,jl:"an'd;'traffic' congestions1 adversely affe';Cte4;;PT-acticaljly every .other :'

indu-s-triarlVjarLd Copimercial-'a'ctiviiy "in"'the cbunfry. ^is situation came about jus-t- -

because enough attention was not paid tovsrdiS the parallel development of infrastructures

while planning directly productive sectors, of industry,^,. ...-• •,; -::-, .L...':-.- ;.. .;;■■■■;:;;■■.;■:■■_;. - ■"■ ■

^j^ for AfTidan. .countries-, tor. plan ^'.balanced -deVel""dpmerif: ■
:e0"ohomy, while "formulating; their;- development- plan's, '.paying" ■' ■..

parti G?xi:a#^"-a:ttGri^i'6n' ;to: the development of infrastructures ij : s.p>-tha-t: ■no"--problems arise"

wt a lavor utago» * ■ " '" ' "" .

-'Msp3f?ie?5.3.n-fe; pattern of enterprises;" African,, countries,'-.:-while .planning- ma.idr' i

rial ventures in ■ the"-chemical field, .generally, seem,-..tp favour1 a. corporate' management' ':

patterns-involving fihariciS£''and;tec^nical'.particip3tionTfrom.-:Some foreign com^&ny' from

a devslopGd-.ccUntry^': ^his':"type o£" partici'pati.pn..of ■foreign. pjartietsp'i:J."h principle, ';'.'
is-tw;'.:'j3 ■lie^Gficial, as-it",facilitates bringing in of technology and experience in a

newrfiCisld: in tn'-e" --AfriCari^countrieso' However, 'the success-of;;th^Ls,pattern of^ "finahcial

and management control depends a lot upon the foreign pa'rtner selected and his general

business ethics in dealing with the counterpart .country's iirt.e-re&ts.,- ■ jln twp;, plants -. •'■".

in African .Go^ntj?ie's,"-M:h"ere''-this; pattern,was ".fpllo.wed, difficulties :subsequently arose,
and in .a, third.1 co-U-ntr^-'-th'e"' plarit- never got off the ground, because the fi'Si'



Ka/s' f|>paVentl|;";;an/insJ^plou.s organisation.'' ; Therefore! generally African, .p.^

B|1?J%^??^? 'f?®^'l ?^#e''in..the( sei^otioii'; of,-financial-, and. technical-partners" in
industrialJvenJu^^^a^seJeciTohlS- companies with, a "standing..,and. established: reputa-
^io5y"\.?'C^4^l9i|'^P^!.^'^ ensure tW't. ;tke..gove:rnm.ent: pf-.the" country holds- the .'. -
oon^i?:i% fi^&^^f^eps-r:^ Even after- .the *giant 'goe,s into
operation; ;;the;; g&te^n^efit'shouid ^e">ej)r.e&en-tpd' adequately .on the 'Board! of ..Management

■■and- should-'monitor-the operations of th'e 'company. The government's'holding the 'majori
, int??®^i .^(i.-,^c'tfT®-ly P^^iot^JI-ng .in the operational management of the^venture would
\.?T^^^,^9^®ti5\.^iP^iem6"/^whi6h^o^ul4-. otherwise develop;.in such joint,.venture. ;
■fccSmpa'nxes,"" '^ ' '•" '• '■ ""'' '■'■■■■ -■■ y ■ • "' ■'.

9; ppptyport^^. stfoetUreW: Quilfe ^of/ten ii happens .that, .while the" ■
va£ibus':du-tie.s ,4ild'v;-ta2:es:;a*fe structured in "a countxy a cert3in\economio, situation,. :
.,t^°^^.':the':^^*i,^n/,^^^B>.: "but'the "tax. structure remains'as. "before, -sometimes
-c^a'us'ing-uniie;oess4ry ;p^rp}Dlenls*; Jt .is. therefore desirable in dsveioping countries In-",'
,;^Jii^:-^^;e^jnpmto si.tuations./are ."fast -changing, to. periodically review, the 'excise' and
viewport ^duty structures tp' ensure 'that they-are..:in ..consonance" .with the .development
'^p-licies; in: the, country. ■" . .''.::'".- , , ■" '" '■'■._ ".;'' "" " ";'V '■- . '■."...

240. A case worth fflentioning in this context,' is' the situation reported to the mission
in one ■developing country.,., where ..the import ..du.^r on.a.ll imported pestioiden -.whether
finished products or component materials - was'lO:.per' cent,.'.buVthere was an additional
5 per cent tax on locally manufactured or formulated products. ' The result of this duiy
structure waa,: .that finished pesticides imported directly .from , putside were taxed at
.■10 pef- ceh% ..'while tte- :same products if; formulated .locally by." importing component •'
'materials we-r& .taxed'-a.t more thkn.lg per .cent,; and ..thus., '.made .uncompetitive with the
■imported-finished-.products, ;0bvidusiyJ. this .type .of "taxation' polloy encouraged imports
and- disoouraged- local.^anufactur9v This._ situation'was howeyer brought to. the at-tention
of "the1 ■•goverifoen^ of; ;thV -country:/concerned ;by.. the mission, ...and .if. is hoped that the
government will-; iskk necessaiy/steps to modify,, the .import ■■duty s-tru-cturew.... ■. ; )

541;iTrH-oweterVL,such-:;si;tuati.ons can "occur in other African countries-- top.» whp. would .'"■-
therefo;re'.be well'B-dvised to periodically take a look.a,t .the, taxation "and .duly. .'■■■'.-,
sta?U'e.tures:;in order to ensure .that.-they .do not come. In'the-way-of their, development
plans' ■ •" ' "'-' ■'■ * - •■ ■ '■'■ ■ " " ' ■■■':■■

242# .^on-availability of suitably qualified and trained national manpower; This is,'
of course, a ^problem which is aommon;to most, developing countries in Africa, and the^'
gove-rriments; oft'lie-couhtries .are :a'lso:-generally..aware..of. it> .:.-The object qf-mentioning
it here,: is Just ■ to HighlighftMs;.:problem and. to ..stress-its ■importance'.and.-bearing on
the"industrial development 'plans "of" t'he "'countries.'

243. Qualified and trained manpower is -a...very crucial factor..in achieving successful
implementation of'a country ^s^Uevelopment "'fifo^raimEevs-and ;the ;iack of thia resource -■
can-act■ atf-a serldus consira-frif l.n ^chieying .development'objectives. -Expatriate-.-•■.■■.
;a-<&sistattceras>ti1^^ be"lopk;e/i upon ,a:B-.- such.-. The'" ■
peHnaiiefit-re4airement:fof ^exp^Ttise in'a'■courit;#;and ;also. its 'future -growth caVbe-me.t
only by:tralnlnganW.de^eibping.;a; cadre of^.suitably-, qualified and.'trained persona; in =
:the'^couritry 'in :all impbrtent^fiWli' ; ;"'""[ \ ":"'' ]'[[[ 'V"\ "'' "" "' '''

ng-^ountrieV; sKpuld ' the.re^orVlay^-sp^piaiL'attention to^this
area^ of' development "tp'ensu^e\tlie. success. p£- "tiieir future, development ■

■-p.rograitimes. '"■-■ ;-;" ;■'■"■■ ;#■■*■ " ■■.■»■■-.';■■••' -1 ■ ■■■ ■ .- ■■■'•■ ■■-,-■-■■ ■
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""'■' D. "'""PLANNING AHD DEVELOPMENT STRATEGY

considering the•development strategy in the context of

in the
at the su-Dregi-onaj./regxoiioj. j.o»«* n*~~ —

of.this report.

»s£SSS
Ul««e»Wy atthe-thteBhold of their deTel«pment pr«grammea..

o>|7. ^.MT»;af: a .lanni^ ..H ^vlnawnt sy3tem: Initially
SVX¥lkf tw of devefring o.untr^

s
industrial, development started bearing results. -, -, .-,,: , ■ .., ..■■.-. . . .. . ,-■ ;

2A& Therefore, in the context of these experiences, an institutional framework ;for ,
the plaS and implementation of development programmes evoXred m these .^unt^es,
which oZpLd of the following functional instiiations, to handle their share of .

the development responsibility; : . - -.-■■ .

.V-;""--;;'5 "institutions ■ .".-:-" ■■ ,..':,■ ■-.■". .-. ' Responsibilities ,; / ' .,.

1. Government economic planning organisation . Preparation of national; deveUpmenV ?;
plans

2. lndu,trial;studie,.and project planning. .. .^^^^^.^^,p^,n,tial industrial

■.institutes^ .-■■■■■.■■;■ /;■■- "; ' projects and. Jheir; feasibility -^

■ .--:•:■■■ :,'■'. .. evaluation, . ..

3. Industrial promotion institutes , .. : ; , ■project planning,; filing and :.
■ implementation
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Institutions ..,. Responsibilities

4. Project. design-engine.ering_ organization Design-engineering and construction of
. /. ' : \ '. ■- "■.",:..'■.■: ■- ■ -w -.-projects-: snd other engineering .consul-

■ .. ." ,; ■ .F, . : ' \'' ' ' ' ■■'■'" 'tancy services . !..v.-o.v. :'■. ■■-. - --uo *<.■;.-. ■
5# Pro ject, ey.eQutin4'.^d, operatihg'"-''' -Corporations responsible f.or execution

. organizations.';:"'"'.'";' ..' "' ' '■ "''■'./'. and'-siabaequent. operation of.pgrogects

6.r .Government,, monitpring'bodies ";""~ ■-'Sbvernmen-t bodies set^p:£©r,ffl.oni:toxing
'■-" ■■■••• ■■■■'■■ ^ ' of! government owned-industria;lr..ventures.

249# Fi;om the-.institutional framework mentioned above the functional, role of each

institution in the. planning' 'and implementation of; the development-programmes;.pf...the ^&._
country^., would .be amply clear. It -woulfi"al:s"o 'be -ob'served :tkat ^the. greater par'i.'-pf -.; ' : .

the emp^ha^is. is on the implementation phase of the""developniG-nt ^projects-, .- . ,_ ,.. ..

250.,-Fun'c'j.loriai'role of tne,"'.ddveiopment' planning and -im--p>l'eiirentinff -institutionsi-.Jn prder

to-further clarify the ezac't 'fuhctiofta'"!;'roler-that :the! institutions".normally ,play,^iji 7.....

handling rdif'ferent development.' activities "in a .countryj;a more :detailed;desori-^tio-n-;urf..-T
of their.functions 'is "given "he'reunder:"' -' "■'-r "■-■- ':. ■ ' .■:■'■■ . , ... . ..._,.■ .;i,;.,-;,]oV.. ,.

251. Industrial" study institutess fh^s'e'-institutes -gene'ral.l2f'rund©rtak:e:; in&.u.p-u^-.«.-..-,:-.. ;8i_-

studies, such as resource survey's,' :-m'a'rkei-su"rvey_s, 'pro ject, identification-surveys, ;pr-e-^;-

feasibility studies,, feasibili^y^stu'aies, 'pfojSet^appraisals-; project reports,: ete^.^^^
with the object of first identifying different industrial possibilities which may seem

to indicate a. potential for'1'development,in a:.countryj.; and';;thenr..evaluate'. their-exact /{■;, .

feasibility in terms;.pf;''tephriic.ai;''s'buniiness and eeonomic-'viability to establish;~their.-:;:,;;

definite potential'for'economic success^. "' ■-■'■ ■ '"•■'"' '• ■ ":: ■ ■.'"'. -■■ - ,■ . . ■.■■.:.' . : ,; •„, -.
■ "" r' ;' "'• t"r '*- '■-'■' ■■■■"■;'; '■■■:■■■■.-■-■ -: ■ :■ -■■..- ■ ■: - ■ - . - . , ,., 1.

252. These .institutes normally'work-'very closely -with-bbth^.-the government economic. .-. -,-.

planning bodies and also the fprbmotioria'l'brganlzatioh's- (industrial Development

tions).,. and provide these orga'niza-tlon with the' supporting- data, information-.-and

Siervices, which are very necessary1 for both economic planning, a-s well as project

impl.ejnentation functions. . '; " ' : ' ■ ■' '' ' r-r- ' :- : ■■ ' ' . '■'■_■■.

Indus trial develqftm'ent*' oprpora ti ons s These industrial- promotion inSin.-tution's --.--,..

provide the vital link in the process of development 'df >'a;:proj.ect .from ;the- stage .of

its initial investment decision by the 'government, to th'67 final, .stages of pro ject,. ,

completion. Their services normally include, initial planning for .pro-jec.t-:iinplem;enta»-;;

id on, purchase of. technology, negotiating and finalizing project design-engineering and

cons true.|a pn contracts,"'dealing with contractbrsj project management, etc- After ;a , ■

project is' completed, they hand;'over the p'lah;t-'to a separate" .;Company. formed ^or. ."_.;_

operation arid' management of the plant." 'Sometimes in addition-to project development :

work they also handle development financing activities, although the latest pra:et;iGe

is to let development financing be the responsibility of a national development bank.

Thus, the Indiisirial promotion institutions provide 3 very important 'service and ful-
fill._a .very .crucial role in the development land implementation of projects in

developing" countries. " ' ; ■"' ■ ■ " / ■ ■;■*.-; r ■■. ..

254« ^^0 jeot design and engineering organigationss- The pro ject-designers-.and-;pr.ojeet .■;

engineers'handle, the actual design-engineering? equipment procurement, and'erection-

construction" of chemi'cal plants. In countries, which are at the earlier stages of

their development, these services are purchased from outside by inviting project design-

engineering and construction companies to handle them'Under a contract,^ .However, in 4-
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other developing countries which are fairly advanced in their level of development,

the national project design-engineering organisations.handle these function, and .

provide these technical anci, engineering, services from within the country.. The develop
ment of such organizations., makes a country, completely self-reliant in respect ..of. all '..

the technical engineering services required for setting up new chemical plants; and

invariably enables the country to execute, the projects at a lower cost .and with higher

utilization of [ local- resources an.d equipment - which, in'; turn, gives' an economic impetus
to ,o,$h.e,x' services and equipment supplying, industries..in the country. : .

255- Pro^.e,at[.exeouting 'and, operating organizations? : The. role . of project executing and ,
plant, operating, .organizations, "is. generally complimentary to that of; Industrial .Develop

ment.1. Corporations. .Usually,^depending upon the. stage of.. the project at' which /the.
executing company' is setup, . it shares'the responsibility for .executing the ■ pro j.ect ,.
.and/-later the ope ration.,of. the -plan.-};.'. The executing and. operating organization Is,. .

o£ course, responsible fo.r; the .eventual .operation and management of the chemical plant..-.

256..,. Monitoring., organizations 1 .'The, .evolution of .monitoring organizations has-.tak,en .

place, very much out of sheer necessity to..monitor the .performance- of governments

companies in developing countries and to ensure their proper working. The monitoring

bodies-are.generally, set up at a. fairly high level in the.government machinery, and_ .

usually comprises of committees reporting to either the parliament or the Prime" ";

Minister or. President, of- the- country, on the^. .overall performance, of each government.. ...

company involving, a major national investment,' The. object of ■.. the, system is to-maintain

a high degree'of accountability .on the part., of. the; top_ management of - government... ,

companies,' and to ensure that enterprises involving large public investments are

operating at the expected level, of. efficiency and providing services to the country

for which, they., were, set up... . . : .. ,. :. . , ... , . ■

Present weaknesses in the development strategy of African countries and recommended . .

ensures to overcome them

25?.. Institutional frameworks As.Against .the institutional .requirements of an. effective

development system outlined, above,, when the situation in different Afr.ican_ countries- ,

is reviewed,, significant gaps in. their systems are.identifiable,.and the lack of_these,

institutional facilities'and the expert services which they normally provicLe.-, ■ are really

responsible for either the slow rate of developmenttin these countries ^or. the industrial

problems which are arising there... ... ..,. . ■ , - ■ ,. :■

t 258. Most iifrican countries? of course? have a government planning ministry, or other

organization to take care of plan formulation for the country. . But of the six countries

visited by the mission, only two had properly organized industrial studies institutes

to undertake evaluation studies, three.had industrial promotion bodies, none had a ,

design and -engineering-'-organization or ar.monitori"n^";.bddy8 " .Whenever a^project'was

planned an executing agency, was created for its of,ten,as,.a joint.^enture company with',

an'outside, partner.'. ' .'. . :.. "' . . ,..,., .. ,. -. . . ,■. .. ■•■■■■ ■■; . . .■ ■- .

.259* It is quite understandable, that it is. .too early-for ..most African countries; to

think of setting up design-engineering institutes or monitoring; bodies, .but unless the,y,

take necessary steps to set up supporting services institutions like the Industrial

Study Centres for the identification and evaluation of potential, industries, in. the n;>,.

countries, :and promotional organisations like Industrial Development, Corporations^■■;. .'....■

which provide the. very .essential project planning and implemen^ational services, ■ also ■

handling project' development financing at... times, ..the countries ^wi 11 not be .able to-
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.achieve,. f.a,s.t enough ■ progress, in;., their, development plans:.-.^ Actually., in', i the absence:'of.

neoes.sai^r institutional.faciji^i.gs mentioned -^ova,. the .countries-a re' trying to fill ..

the .gap through p-cintraqted^cojasul.-banoy. assistance. ,fro.m.,.outside. ; .'L -....' .- ,..-■" ■...., ■

26.0. .But .as^.th^.-wpui^iiaye. ..Realized tJiem^elyes/' by,, now, ihis.. could at best be-a.,stp£ -
gap arrangement and^ 9puia..no.t^;prpvide^t]ie: .oonti'nui'ty of expert..assistance; whioh. .i's:','so'- ■
necessary to the fulfilment of development needs over a long period'of time. There- '
fore .the- only lasting, solution, of.-the .problem is, to create the, ne^ssary. ,ins ti tutionaly

.ma-phine:"ry:fo?; the., successful ^implemerit'ation of"' d^v^XoymMnVryvo^xs^m^ ~Of;":couiis.e""^. it

must be,:;men,tloneti, that .for. the.■development .of. such institutxp^s-\the'g:oyernnientn: pt-.\_
count.a?res,:.in,Africa .should..obtain, necessary...assistance from' EICU/DTfflDO,. 'yhoVwpUld. W' 'S':[
verxt;hap-py.;;^o. assi'si; in:such" institutional, development programmes. ■ tn.,'fact'-UHi.I)p. is^.'
currenjl^^et^ing up an .industrial studies.institute; in jJpper Yolta. an4'.tjlT£p Assistan
for development of an existing insti'tute ' to handle such functions has'"been recommended
by the. mission ,in Gal?on.r , Such ..institutes have al.so. been set, up .with .11^ assi,s.tance in —
ojher pacts', of,, .the- dev.elpp.ing woria; -with'-bpth finan.cia.l.'.asWli^
fr.cm .the ;United;^ations, Development. Programme., . -.;.. ',*. '■..... ' ;" ■.'■.".'. '.:*'..'.-..!...''.'.T.

Expertise;'-Besides the aaps in tie institutional 'development f■rame'worlc.' in,' Afii.pan,
developing'. couirferies, another crucial area pf.. weakness.', is. that of'.expertiseiela^fng^.'*
d.?^e-l-0^eni: Placing,, and, implementation activities 1 •' 'Mpst".cpuntries are-" rat]ae.r ne,w; tq..',
particularly .tKe^implementational.'phase of large .chemical pro jects.,.- and" totally, V '■"".'
dependent .uponj,;':bf.ten:npt too reliable^'. consultancv.;.£ervices . in these Matters'.'.\>''J'LZ./.

-The only solution'of' this problem "is to train and develop national,manppwerlto
handle these activities. Although this may be a process spread over a time period,
but in...anyTioas.e itr,has:.tp.,be, gone-through, . and so it is g.pod:..tp.make a. beginnings as-
early-as--p'ossfblei'-v-' •■■■:- - ' '■' -- :.c.^ir-..:r'.. ---,..y .-.:.-.....-i-j.■._.^....a;;.,-

2.62T-.ysually;,a goopl.. practice and- procedure %o train, up. national ,in-: the, development. •
plan^in|: and implementation aptivi.^ies,:is ; to counterpart, nationals "wit^^perienced U- *
U*-" :^perts?. ,wh6..will' be.' ret|uired.;" to .staff, fhe( various ..institutions in-Vt^e .earlier^ ' ^~-
v^tag.e.s?^a.nd.,also.r'by inyoiving' national 'engin^z-s.^nd -other qualified^pe^oniiel-in- : -; '• ■■'
■^.P.l^^.^o^epta;^^ different stages - design^ngineering, eauipment prpcurementj -,'..''-.'.S
erectxon, construction and start up, alongside expatriate .project personnel; of- the; ■--:
project contractors. For this purpose, necessary provision:for training of nationals "
through^direct.involvement in pr.oject work must be;,made in the. contract,agreements .-
.e,n^re^,'lnt9 with;;p>oject engineering organizations?.-'at :the-'time -of I .signing .".the" contract
agreements,. ;. ... ... '',-/'■ " ■ ' ,' ' *.':.■'•'. .--.-. ■'.' •

of technology and contract negotiation "in-'the .qhemioal -industry^ sectors ■■■
One pf/the\mpst;impqrtan);;.areas in .which "expertise..i.s... necessary in developing .poWiies,
whi'ch are planning to set up large scale chemical plants with imported technology,.;and-. .
expatriate project engineering services, is that of technology transfer 'and Contract
negotiation.,.. : Unfortunately, this is another significant gap in- t^e. - present, level of- :
expertise available in'African developing countrie.s. ;and .accounts ,fp;r a number- of. proW-ems
which ha:Ve ari-seri in the recent .past. ■ " .".,". ' '""■'...

264. While.purchasing t^cjinoao.gy .for "fertiliser an.d Vche-mioal plants, ■ there 'are -
aspGcts of .technology .tr;ansf^r which have to be considered-by: the pro-spe-'ptive-.piirchase
such as the surtabilliy. of .technology, the exclusiv.e:ne.s-s. or non-exclusiveness. of-the
use of technology (whether the technology is being supplied exclusively for use of one
single plant or can it be used for any further plants that the purchaser may set up),



- 57- - - -

the process guarantees and the engineering guarantees.«to -"be,provided-:-fcy::.;the technology

suppliers- and project- engineers, the patents involved;;.inr-the. propes-s- r/te.ohnology, etc.

Therefore unless^'the pwcbaser-^is;-fully- familiar with .the; imfliije^tions of these aspects
of technology purchase, he would be''in a rather..vulnerable.^6-si;tion while, negotiating,

for technology purchase, _ """. ■.-. ■-■'.-.

265. ■Similarly-,'■'the'area- of ■-con-tractv.fb<i*tBrU-lati:on ^and-::.negb"tiati"Q,nir'4'dr; the/"purchase,, of ■■..

engineering" se'rvides> has-its" own technicalities,., which- call .for■•thorough''familiarity

with thein :;on the'.■"ps'J?t of prospective- purcha:s&rs*..>- .F.ot .instance;,;':.'the'. ..several types--o£

contracts which are available for purchase of design, engineering, procurement and .

■cdnstructiori- services are 10/s ■■■■: , ■ ■ .r" ■.-.. - ■--■ y': ■ ■'.>,- . '. ::• ;■ ■■■ :■ ■ . ■' ..' " .

This, contract, .covers' supply. ^o.f proGeas

■:. engi^n&ering;.servicesy.- procurement^ ofi'imaohinery.,.-eq:u.ipiftent and mateTials^- .civ-il

works and construction of plant and equipment. The contractor is re.g|>o:ns;i:ble

for all work up to the_ final acceptance test| he accepts full responsibility

plants ^i

■:'-:Gl'ost^3?eimbur8able contracts This .oontra-cti ooTrers.'most":ofv~the, servio»0-;iniQlu4:ed

/-ih-'the;-ctum-key lump-sum '■■e^ntraot,.;T..TherAGoH't;r^&.to.rsrre&ponsiMliti,ei0L'\a:rier^^

..liml-^d .in.,oertain^ areas -suchas1 pracurQinent :and know-*how.

-engiri.Qer.irig 'are provided for.'a £d3Ess£;i£e&j":wh±2-e'All ©ther^
■a

,,! . ; . . . . ij.BV-' ■ ■'■ ■■■ .-■■."■■."- ■ ■ ■ ■ -

( c)- ■Semi-'-turn^lcey contraoti This1 contract covers'-suipply. :©f-.-:^m«-se;rvioes;as, in :the
turn—key lump sum contract, but excluding civil^wopksj.snd-ere-etion at'siite->for

which the purchaser is responsible. Most of the "^jrk is performed by the con-

\, "tractor for* a.'■fixicfc fee. The .contractor .accepts-: responsibility, for.the plants

.but/not far completion;L.on' time.- ■■:■■ •-.'v -. . ■■.;■•-:.-- -, :. : .-;,- .- ; i» ?.\o

(d) Supply of know-how and engineering .services; This; ioontxab't.-.covers, supply .of 'the
process know-rhow, basio engineering, procurement assistance and supervision of

• ■•-:■■ •■-..■■ -the i'-Oonstruction of'the plant> ■ The contractor ;;^boepjts responsibilityr-fbr-.^iie

'■'■■ ■ ■■■■"'■'"■'■■■."plants' pe.r-fornrarlce. The' contract could be -en;te;^sdinto. for..ithes'e-.serv-ioes;-to
■3-;;". : ■ ■' b^.-p'^oT-id-ed for one plant or;, a'number of - simrl;d3?>,-pla.nts;:at; differeritr'-locations,

■ ■ ■■: 'far -.varying fees1*'.---' ■ ■>■■■■" ■'. ..; ■■'■:,--'- ■" ' •■ ";i ■■;-"«■.■ r ■ ■*>'■ ^ ■■-■■■' ,■-•■-.. '

266, The prospective buyer of technology and project engineering services, must of
course identify exactly 'the:-type of oontrac|swhich would suifthe requirement of a

particular country and then invite bids and/negotiate on that basia..

267., In addition to this,-there are. the legal. aspeq,ts--.©f:" sudh-csttifcracts -which, involve
. certsin-'iiypi:ealv:oauses such as: -the' scope of :the^ co'-ntx^et,- scope df^wqrk, -obligations of

contrao-torf.-obligations' -of : purchaser,, prices -and" ■terms ^6f^payroe"n45s,t ■ performance -'bonds ar^

bank gu3rantees,;.--performance guarantee testsj '-oondi.-fctfens^if craodeptanQej-- warrantees," ■■■.■

penalties v.and.Jiiqu-i.da ted damages, .■■-bonuses ■ and incentives f (insurance1,"-"vaTriatid,ng':-in^ the

■ scope of work*, :secrecy, FoTce -M04&m?e, settleme.nt-&f "* disfates and'arbitrations, -.etGi; .

■ 268.- TJHID.O^is "■presently^ engaged invthe ''extremely useful eieroise of developing 'modei---

forms. :6f>^eontracts^foBv:fer..tilizersp|an1ts?": for use-in thendeveloping countries.. 'It is

10/ UNIDO: ID/WG.281/2;.



therefore recommenced-'that as soon as these model .contract for-nm-of agreements have

been- fina^i-aed^'African, governments,shauad obtain these/:.do.-cuments and:use them as

theipu^ciiase- of te.chnolo-g^.and project-engineering services for

"other :chemical plants to: "be-set up by them. .=>.'. >*■-■■■ ':;c-. ;• ,■/..■.., ■■.

269. In addition, for the development of expertise in this important area, it is

recommended rthat ECfi/USEDQ :organize, -a programme of seminars--and work-*shops -on technology

t^ra.nsfer::afida0:ontra^t'jiego:ti-a,tiori8?- on-a regional basis in different African regions,, in

order,-to:;disseminate informs tion-:among ^African countries.-.in this, important areav .'.

270. Further, till such time as in-country expertise is :well-developed, on :this-'subject,

African countries planning new fertilizer and chemical plants would be well advised to

associate; UvE-i; -experts :with the .project- planning aiid_ ■cohtraet.;negotis.ta.jigvvteams, in

.o-rder ta;.avoi-d the^pi:tfaZls..---whiph-are-.present in this:..rphase of-industrial- project

27.1-* iF.oli'oy measu^e.s neaessary foJ- promoting d!evelo':pm:irt^':.The object; of ^proper govern

ment policy formulation is essentially to create the necessary environment and climate

in ..■whi:c^*L^dus.try-.:-.can..-flourish:-aBd grow. :. Therefor«;.v±n^totrf»tj^i!5a:.-nj)>^'tYjj.e designed ,

d ;a:S>;to..;e-n.coura-ge ;n©w industry. •to':dev«lop..:aii'd::exi-&ti^ industries to

g^QW. .■.■.i1£a;pious. po:l:iqy:.-measures are adopt-ed ^y.'develepin'g/ co'untries to

-en<?o.#:i?ag:e new-industries suc-h:as,.,.subsidizing the:-:cost of-f'eaeibili^^studieis undertaken

by new private enterpreneuxs, making available finance at :a.■■concessional rate of

interest, tax-holiday to new industries for an initial period of five years, assistance

in ;-■supply-of vraw materials, ..assistance,' in '.marketing, or'.jj.rei'eren.tial ■ipurehasing ;by

government -of the. -output.-.of .new industries, etc .r:"-"".'.'-'- - r: '■/"■"• '.■■■"

272. Other policy measures, quite- often taken by-gov&miiients to ensure aatisfaotory

operation and growth of industrias includes such ;steps as, proper- importduty regula

tions to protect industries facing competition from imports, export incentive policies

■ /to- assist export..oriented--industries, etc. ^;- .■;.■■;.■;■./ :;1... _-..!■ v " .1'.. ... ... ■ ■'

.2-7-3. In addi-tdonr.-^-for regulating-industry, -governments also have ; to 'institute measures

such as pollution control regulations, .qualiiy control requirements,- labour regulations

and sometimejS-'price regulatory;, measures. However, the final--decisions- about the indus

trial policies to promote and regulate industry must be taken by government, in the

context of the situation prevailing in the countries.

-.' -. r, ;■ ■■•I.tE.,' EEGIOKA;L CO-GPEEATIO1T. :A¥B.. DEVELOPMEtTT :.. ■ ■ : '-■

274. Regional co-operation: The need for regional co-operation is a matter on which

enough has. been.-saridr .;3nd written by..various -iiitei«na"tional as well as regional'organiza-

tions-rin-^fripa^-.and-. i-t: is hardly; .necessary, to.: :e-nume'rate the- ^advantages- and benefit's of

r-^egipnal po-^pperstion ;*q;. s-tress ,'£$,&;- desirabiid.iiy..'iifowever^ 'in- -spi-te'.of- 'wha-^h'a's- been-

said arid, wxi^ten,.:;.1andvde.spite evex£- the- foisnati'-on-nf'■©tane.-. regir;onal'"dommon' market's-: in-■

X^^to..)v. the -actual: economio. i-htefgrs:tioii -dS *th&'.regions fahd :thel;
^ .real- spirit of oo-operatron among^t:''the--.member-'oo'litttrie'.s',r has ?sti"ll

to come. As this is the only policy which holds but a promise, and a future hope of

economic, emancipation :i!o3? the co.un-t-ijies. in -Africa., asr e-;ff o^t-i'musM'^e'.-maUfe at'-ai-i1 levels
to brings^the:-;CoU;ntrieB:-.,oloser and .make, the different 'eo'ohom^rinaTket:^Xan^v:!i?eaily wo'rk.

275» Levels at whioh co-operation Must be organized: There are four different, levels..at

which co-operation in the economic regions must be organized*-. -^ \ ■ . ni.

1. The political level - OAU
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2. The subregional organization level ~ UDEaC, ECOWAS, etc.-

3, The country level

%» ThV United-$fations level1 ■ ■ ■ .. . ■■/..

275, 'The Organization'of A^fo-an ■Unity. (OAUJ .must continuously impress upon, the ..
ments-b;f: "the" "countries in Africa the need'-for close co-operation..with, each other in
making !the system of economic immunities work.- In addition,, it should ensure, that the.
various decisions which are taken-by the subregional economic organizations are .fair
to all the countries of the region-, .and-there are. no partialities or favouritisms ^m-^

volved.in 'these,- which could subsequently-..become a source of bickerings..-.and disunity in

these-^organizations. ■'■ "" •"- ' ■■■ ■ ■■-"■ ' ■ ' "■ ■ ■ ■ ■ - '■ ■v.v.-. ■ - .■ L1 . ■ •

277. Thesubregional secretariates of the economic communities should strive their
uimos¥~to translate;■ the? decisions/taken, at..the political level .into.actual economic> ;v

realities and^'bring the <souht"r±^s" of■■ the: region'round the, table, and -ma-ke; them' pa:Hici;« -;
pa^e''actively ih' j'oirit- ventures- -'£or .the development .of ^tiie■ region.. They-shquld also- ■ ..

devi'.^e-and. deoide'upbn the actual framework for -cb-operation for different economic .■,■■

activities,; In consultation with'the governments'*of- countries Ooncerned,- , .. ...

27&i?- The- countr-ie.s -of • rthe* 'region1 in their- common -interest should .try:-their best -i& ■ -

dev"elb"|i: ari- a-isnosphere1 of mutual""trust and confidence-.between themselves for Co
operation in the subregional activities. It is only through subregional co-operation

that they can hope to achieve development and a solution of the economic problems of

the region.- ■ ;■'■■:■: ; .-••.'■ .■ ,-.•■..■.-■..::'■■ ■ , - : - \ r ■ ■ . ■ ■ .

279. The United Hations 'Organization has undoubtedly to play ,a,-very ;.iiij.por.tant role --.■

ma inly;'through" its; spe'cialized agencies - principally EGA, UFIDO.-and UHDP, in.helping

countries achieve industrial, and economic integration and also .assisting- subregional.

development through financial and technical assistance programmes.

280. The mechanisms and framework for regional co-operations, .One of. the weakness? a-

exists atjpresent in the system of subregional co-operation, is the lack of a clearly

defined framework for co-operation for difficult types of economic activities. For

instano©---while there is no much stress .laid upon joint venture ..projects, ..yet. no. clear ■

out-framework for participation, has "been devised and decided"., upon-so far. ...Therefore,

this is a:, task to whiph--the subregidnal secretariates must address themselves :and -.

develop :the .necessary organizational frameworks for ;achieving ■ ne.cessa'ry :participation. .-

iii; every type of economic activity, through obtaining its accep.tance:;by .each one ,of.. the

governments' of the region. For instance as suggested earlier, an organisational frame

work for the joint venture projects should be developed in a manner so as to allow

financial participation of different countries of. the.region, with proportional

representation at the Board of Directors, level and also a proper procedure for arbitra

tion and settlement of any matters, which cannot be settled at the Board levels.

Similar organizational frameworks could be devised, with mutual agreement, for various

other activities involved,in subregional economic communities.

281. Fertilizer, basic chemicals and pesticides projects suggested for subregional.

developments During the course of the mission's tour of different African countries,

some fertilizer and other chemical projects were identified, which would be suitable fox

development on a subregional basis. Brief particulars in respect of.these projects are

stated below, including a mention of related developments in the region* In. most cases,

more detailed studies will be called for, on the basis of which decisions regarding

their exact locations in the subrogions and other technical and economic parameters,

could be taken. The following projects are recommended for consideration in the
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multinational regional contexts ■ ;'---' '•"■-- . ; ,;■ :- :.-.- ; .■ .

282. Ammonia project in East Africa; A multinational ammonia; plant for the East African

region is an imperative need. Tanzania is currently considering setting up a natural
gas based'ammonia plant for meeting-its own ^nitrogenous fertilizer needs,.as veil, as _ --

exporting to other neighbouring countries- of the region: -The' plant capacities, being ,...
considered'are between 200 t/d and 600^ t/dv Kenya-also.-is going-ahead with plans for

large scale .fertilizer production. -It--would however be. advantageous to. plan, capacities..

around 1000 t/d and above for plants for the- East African, countries to. make .them

competitive, against the cost of ammonia from imported sources- in the world., since .

international ammonia plant capacities currently range between 1000 t/d - 1500 t/d... . .
However, this could be.done only, if a plant is based on an assured regional market.

283. ^Pesticides' active materials manufacturing project -for East Africa'? There is'"ah.,

appreciable.demand for pesticides in' the ■East African" subregion, but generally East:

African'' countries are ^either directly' importing their finished-pesticides, requirements

from' outside or formulating ■ tiiem;' frtinr imported -active materials. However; in view; of

the large market for pesticides-in:East Africa, it is- felt-that there; is: good-potential

basis, to meet.the requirements of various national formulation plants in different

East African Countries. 'It is therefore recommended tha,t a. feasibility, .study be-con-.

ducted on "this pro ject 'and in keeping with-the recommendations. 6f the study',', implementa
tion "action *be taken.'■■'■ ' ' ! ■ ■ . - ■ • • ■ ...-: ■ \ ■ _. .. . ■ :

284. As a study o_n this project has already been prepared in the past by ECA,, it is ... ...

suggested that ^nis study be up dated to recommend parameters for capacity and also

locattorf of -fcne ^'plant,5 etc. - It is recommended that. this project be .considered for rr-

implementation at the ■ subregional level, ■ in:aceordance with the .findings' and-'recom-

mendations' of"' the up dated study on this project.— . -.r . . .■'■ .*. . ■■■- \;.^-,

285. Ammonia project for UDEAC countriesi The nitrogenous fertilizer requirements

of'UDEaC countries:are progressively, increasing.; :;. ■■'..-..:,-;.. '.■■":■' ; ' -

' Gabon"had-J)ianrie'd-sbifeetime ago''to setup a' 200 t/d ammonia plant at. Port-Gentil ;■

based-on ■na'tural''igas<:r; However,' onaccount of the subsequent drop in-the world ammonia.1

prices7'and--serious dbub'ts about the competitiveness of ■ a :■ small plant, of .-.this size-in-- ■ .

this situation, the project had to- be abondoned halfway.- However, it is felt tha.t it-..

could be-an economically viable venture and could satisfactorily meet the -nitrogenous,..

f-ertilizer needs of the' UDEAC countries,' ■- ■ ... - -..._.-■
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286. -■ A- study "on the edbhojtaids of.'sudh a project 'on : a multinational basis .is therefore
rewWi^d.-VtOb futther^eoommended;tHa%;this projeW *e considered for implementa
tion" for feting the nitrogenous, fertilize* 'requirements, of ■ the- tfBEAC countries, --in- .
keeping with the'reoommendations^.of the! report.':on this-^ojeet. ■ ■ - .,*... (_'V. " ",'■

lb'-: soda-and chlorine pro'jeot for TOEAC bountrjgsr^here is a sizable market-
tic soda:in the UDKaO"bottntiies,- but. most countries are planning -to ^set -up their
r plants" (generally 7O0&H/y) based on- imported 'salt supplies, because oo-produo
^utilisation is a- serious^cohstraint. 'B6th Congo and Gabon; have mineral salt;-

owhsmair plant (gy 7/y)
chlorine^utilisation is a- serious^cohstraint. 'B6th Congo ; ;
resaurcesr-and-the' latter also has a-potential outlet'for'-'chlorine in- the form or petro
chemicals. It is suggested that multinational projects for the manufacture of.electro
lytic' caustic -Soda -and chlorine/be ■considered in; the UDEaC. = The project canr^tly +
meet the caus-tio-Voda^ and'chlorine requirements-of 'the pulp and' paper -plant'bew set ■

up in Gabon and also supply the requirements of other UDEAC countries.. . For" Gaboiis ■ - ■

and Congo's pulp projects requirements of caustic soda a 50 t^d caustic soda plant
each would; be/Squired. ■' The ' exact plant -capacities, and -their locations could^of. .. _
course be-decided1 only-after, a studies on tne^-pro jects- have been completed,- ■ It is ^
therefore recommended tiiat:.a;, studies' on, the •establishment of electrolytic; caustic-soda-
and chlorine, plants fpr UDBJiC countries-be undertaken and based on the recommendations

of the 'study':imp^em&nta:tioji .action!.-for these projects be. ;-.taken.. ;■. '. .'» ■;.—■-■ ,;: ■;■ .;■•■;; ^.

288. Phosphate fertilizer prbduotion for UDEAC countries: In addition 'to;nitrogehous: ■
fertilizers'!if;is also''necessary to- plan phosphate fertilizer' production fof ITPEJiC. ^ v
Camefdari'ia.lreadylhas-a phosphate fertilizer plant of'85, 000 t/y capacity,/ which is ; ,_"
pre&entl^'-closed ^on:accourit of certain-financial problems. Recommendations ;for solving
the present, financial proble-ms^-of :this'plant through'World'Bank'assistance-have been

made:.-by--:tne "mission,'and no doubt these1 will'enable this plant to;1 resume operations.- ■

289..:0ne of the ways to meet the phosphate fertilizer requirements :of the UBEAC-.region; ;

will be to :expand this plant to meet the requirements of the member State's,' For the ..
added capacity, phosphoric acid could be purchased_from Togo and the products.supplied

tp^he'TOBifiC-oountries. ■■" There could be other possibilities-of setting up .phosphate
fe:ftilizei:produotion els-ewhere too. It is therefore recommended that a study, to ;.,;;, ;.
identify the total regional requirements and fix thV project parameters and location?
etc. be undertaken in this context and implementation action be taken in accordance

with the recommendations of the study. " '" ; ' .. . .: :

290. Pesticides manufacturing- project-'for ITIJEAC countries; There is ,a sizeable demand

for pesticides in the UDEilC common market countries, but on account qf individual countr
markets being -iioo; sfeal'l, pesti'cides for agricultural and other pest control .operations

are being imported from outside. However, it is felt that, if the total requirements

of the UDB-tfC countries are put together,'an economic size .pesticides manufacturing plant
to undertake manufacture- of active-^materials and Supply them to formulation giants .for

manufacture of finished products could very'' well 'be. justified.1 A feasibili#-study, on

the project is recommended. '' , ■ . ! ■...:.

291. Fertilizer project for ECO¥ftS ■countriess In order to meet the nitrogenous and

phosphate fertilizer requirements of the ECOtfAS countries, there is need for. manufactur

ing capacities to -be!' set. up~ for both- tKese fertilisers in this region. . ' . _ ......
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292, Jig.er:U has at present one-phosphate, fertilize* plant ofabout 100,000 t/vcamcitv
and. is.planning to set up a. natural gas based ammOnia?ur lt f I5 / L

t/d

that the

ay.,..,1 „,,„.,..4 ,

chemical industry. Such instituting f« ^° + - f°oect engineering services to

ilssg5|iPS
should firat bl ar n L ^S+?°rth Afrioan "81* ^ »port on this
aotio* should betaken! "^^ °n *e recommendations of the report*.. i

implementations rf the
i

pSe^^^S^r^^i^ ? *6 oont«* of ^ implementations rf the
undertake on a c'ope'ati^ Sfis°Lef aC^1T1*les *ich the .economic ^unities" Could

(a) Joint venture industrial projects! ' ' '
t Joint marketing and distribution arrangements; " ' '■

:■; i ^ik^rcSKms^e01^and its d?velopmeiit and; ^rcSKms^e
(g) Harmonization pf inyestment codes

i ;Joint J^±^°n ^.allooation of,fi.anoial .resources
U; Joint exploitation of .natural resources| . ,
KO) Joint manpower development programmes5 * '"
K{ ;oin^ organization of information systems: and :
{!) Joint, development of infrastructural ,fa;cil,i-ties. .

29l: ^^-J^-J^ISJegration and CQ-npfiratinWt Ohe broad spectrum of
activities on uhich co-operation can tak- place at the regional level
has teen described above-. However, in order to achieve co-operation in a



wide range of;-activities, it is .felt -that "besides;./fche. Subregional Secretariates: there '
•should ^e -other le'vela^st/which continuous/aontacf .is/.main'taSned -iDy. .repire^ehtatiY^.S; of

■the go.^erninentp,;rof. the. region to .discus^; :an$ co-ordinate various-activities/. , I.* is
thexefore'. suggested'"thatv'the. following, insvbitutional..modalities be; adop.ted.faiwthe ....

purpose of .such ;co-prdination.and: .co.-roperatdions:... -. ■.;<■;,:- -.; -. ■ ; ■• -: . : ■■ :-.-■ V; < .: , .

'..'■.I .,(a) .inter^^rerpn^eiaiai,..expert_ meetings$.:* - .-/■.--/ ■.,■■■■ <--;.- ... ■■ -■ .■ ■:•.: .■■ - . ■.
'1~... .(.>.) Consultation, meetings -between governments 5 ■ and ;. .■ ... .: . -■ . .-.vy.w;. ■-,

.,.'''." !(..o) Jfee.tings of .plenipotentiaries-?, ' ■■. ; ... .. ■-.■.-. , -.■■:■.■ .',;■- ..!■■■.-.

297. .In' addition,[p£ as^..ifelt...that -.development of;- r:e^ional- instijtutions, would, Zu-r.^iar.^.
s,tren^t^ei.,icinoperati,an:/.ampng countries. ■■ In ..this, co.n-tex.t- the; creation-.of :the .following

lns,ti-tu.t,ipn&, is... spacial^ recommended:- .... .-;-■--..., ,:...- ... ■ ■■■ _ -.■■ ■-..■ ■ .■ : ■.■■■■.-. _.v.v- •

(a) Subregional institutions for providing industrial consultancy services^
^ional Executin^...Jigencie.a such .as Jifr.ican-.,MuLtina.$ii:onal-: Ck>r^or^tions; .and

ional,'T3JSr: as^is^eU;.inmi^tio'hs;. siib^ as.;th^; Ifri<^Jfo&&JZT"C>n±re

«ttie, Af;ri;can^Itech'nplogy Transfer

OATI IN, AFRICAH. .JiEVELOPMEMV ; - ; -,.,-■

■ . ■ ' '■'■<■■. i

t_ r earl.ieiy the XTnited Rations pijganiaatipn'haer

ao^ive'"Vdie'iniaWi#s^i^,"Afr.iQpA^ooun;trie.s..in their struggle for $<
two TJU specialized agencies - ECA and UNIDO will have to take the major burden of the

deveXppment^ r^^pp.n^ibillty,, of the. re.gion,.on .them-with .the finan^a^.^aoy^;pfvPW^
Againy^^-l^itfieiFa'n^i^^
and implemented with OATJ p^olTcle-s and ■pr6grammes"in Africa. The areas' 'in wHch

must plan future assistance in the African continent are deapribed;'

299;^gv^^^^^6f^:R^gi;b^ nas1 Been ;sald' Earlier, regional institutes

for the development of chemical iahd;fertiliser industry are very necessary for the

p^bvl'Si-bn' ■6f--%e;GhtaiSa:l:'a^ ;wfell as-'-promotiPnal'expertise for-the" development of this
chemical sector in Africa. ; It^is-^ therefore- suggested'that ECa/UJJIDO assist, in. the

development'^' the"1 following" inBtitu"tes'i: ■ '■'■'.

(a)■-■ ■" ^er^i-l'izer ■ and pestioide:s: 'development centre5 and

(b) Chemical technology-'transfer centred ■■■ , ,

300. Initially, if necessary, ■ bdth'vthese; fuhetional'- services can be housed under the

.'same'rb'0-f^^al^hough:: eventually it: wouldvbe :be'tter- to1 develop them'as separate insti
tutions. The fertilizer ancL pesticides d^velppiflent' centre must be geared tpvprovide

all the-- neces&ary^advioe;1 and' assistance/:tb Afri0|ni countries on all aspects'of "■

fertilizer and pesticides-'production and'deveiBprne'rit^ : starting from market demand

■ assesstoeh'ts- to coBmiBsiohing ■ and Operation o^." plants.

SOi^vSiffiilarlytheeheinical technology transfer-centre "should provide all' the expertise

nec-essarj-^for-the-devislbpinen-t1"of ■'other chemical-.industries from their initial concept

through construction and operation stages'. r':: The'se1-^institutes should, particularly assist

African-i countries ' ifr'areas such- as- the-'selection'of ■' technology, selection of reliable
and reputable process suppliers and project engineers/contractors, arrangements for
financing of" projectsf. -6ontra-cf negotiation'"and: bontjact fxnalization etc* Ihey should

also assist, in the development of subregional projects, through formulating such projects

and ellisting the participation of countries through OaU and subregional secretariats

to implement them under their export guidance.
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302,; Peygl§pmenj_. of Fa'tjl^nal Ins titutess Another area which ECA/UIIDO'must assist with
both financially and ^th/technical. expertise^' is, the development of institutes at the

national lev^l. There', is at the moment considerable need'for. technical supporting :'
services in several developing countries, in the African'region, as they, are almost

grouping in the dark for planning their'future, development programmes. It is therefore

extremely important that these countries be provided.with Industrial Studies, Institutes,
which can give them necessary information, and provide themwith necessary supporting
services for planning and developing'industry. .Already UNIDO.is planning to set up

one such institute in Upper Volta and the mission has recommended assistance for the

development.of a similar,institute in Gabon.. Industrial Studies Institutes would
undoubtedly"be required in other countries of this vast continent.too, and it is *
recommended that EOA/OtilDO provide active financial and technical assistance for-their
development in view of the much needed services they are likely to provide for the ■
development needs of African .countries,,

'303* /Expertise .for 'gro.jeot Assistance in African Countries;" In addition, several
projects have been identified during the/mission's tours in the African countries, which
call for ECA/OTIDO expert assistance for either feasibility studies or assistance on
other technical aspects .of.industry. Details in respect of the expert assistance
required for these projects'have been indicated in the different country reports. It
is recommended-that ECa/UMDO provide necessary expert assistance on these projects
as recommended by the mission,.,, .Further a number Ojf 'regional projects have also been
iden.ttfied^an^BCi/UHIIX) assistance on these'is also., recommended.'"'': . . '

Q^^^Q^tilizer,: basic.chemicals, pesticides and other "pro jeets en which '
ECA/UHIDlQ assistance is."recommended are 'stated" b. glows'

Regi 6'nal pro ,j e 6 is

■East Africa^.. ,-

UDEACs

ECOWAS.

AFRICA:

v:(.a)

("b)

(c)

(d)

(e)

(f)
- ■ ■•

(g);
•.:. ■'

(h)

(i)

. Study...for^ the development^ ^fertilizer production., for the
East African subregion; '■■'■ '... ■■. . ■■-'■: ■'■, ■.

' Study-f,or---the.-development of-pesticides .active materials
^.■.■forjEas.t African'countries; i-'. .'■. ■ . -. ■ - .;-•■.:■

Study for the development of nitrogehous-^fertilizer
production for UDEaC market;

Study.:for the development of - pho spha te: fertilizer

production:for-UDEAC market; '. ■-'' '. ■;

Study for the development of caustic soda/chlorine pro-
.-- :.ductron.-:for UDEAC market; r:<,'-. ■■. ■■ , ....

Study.^for'the. development of p'estidide'manufacture (active
:, /materials), for UDEAC market;' • "■■ . '-- •..■■■■. . ■ -.. .• .-■ '■
..Study. for .development of nitrogenous '■ and. phosphate ■■

■-ferti-liaer .production for-ECOWAS;""1.:--;-. ■■ ■ -. . ■.".:."-

Study-for the. development of pesticides manufacture (active
materials) for ECOWAS;

Preparation'of-a .report on the,.establishment of a Design,
■=-. . . ■ ■■■. ^Engineering.-and Construction Services Institute for .

*". '. ■ ■ . -.. -■:."\-.' chemical industry; .■' ■ ■ r. .... ■■■ ..■■ ■ :.■. -.- ■., ,..- ■

AfHICAH .CONiaMrT..,(.j).Establishment of a Fertiliser and Pesticides Development
' ■■■ ■ ■ -Centre for Africa; and ■■■•tr..±i.;.r . -.. - -■■:■■..■

Establishment of a chemica'l^g-chnology -Transfer Centre Tor
. AfriC3B .^:- ■ . >-:v--;..- . ' :-;:,s f... ■
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305. Financing of Chemical Pro.jeots.s- Besides, technical and .development assistance in
national and regional projects, another important areas for ECa/OTIDO assistance is in
respect of the financing of bankable; projects:in Africa. It is recommended that the
requirement of African countries for financial assistance for their projects be given

special consideration by the WORLD BAHK/aHIDO Division at UFIDO Headquarters m view of
the need for special assistance to this part of the developing world, and every effort
should be made to extended part or whole financing of fertilizer and.chemical projects

in this region-.

306. Piirtheii ■ in respect of projects,- which canno.t.b;e;:wb.o.lly financed, directly by . ;
WORLD-BASK/UUIDO..sources,, it is suggested. that ;:t,he Wprlfl Bank/UITIDO Division extend
necessary assistance to the countries., concerned by,putting, them,.in-, touch with., reliable

financial institutions and. giving, them. assis.tana©x,and...guidance, in obtaining project
financing.* on-reasonable ..terms and. conditions .conforming., to international .practice.

Estimates- of ■ manpower-need for SCA for the recommended assistance "programme ."

307. For the implementation of the technical assistance programme reoommended for the
development of .fertilizer, .basics ohemipals an^-.pesticides..manufacturing indus?tries.. in.
Africa1,' the.following-, .manpower -need, .i-eguirements are -envisaged (.see Table. II.9,-J. ,. ., ■

II.-9;- Estimates of Manpower-need.for .EGA for the Reoommended .assistance . .

■■ ,■ '■■ :. programme - - ■...,.;..■.■.,■;.-■■;.::- -. . - .■..-. - ...-,. ■.- ■

Partidulars of staff/
consultants' "" '

Total •phasing (man-months)

$?■'■ '- man-nion-ths:' > 1979 - 1980 -1981 19-82 1983

ECA

.Industrial D.evelapment.. Adyisor._.

s, ...:bas.io chemicals

. \ and,

Field works

Consultants for regional

development-programme

Consultants .for.;country

development programme,

Total

P.4/5,,.'.;..i..f, :'6o; 12' . 12S ■ .12

Consultant ..66 , ,_

Consultants. 39.r. ,

165-V! '

18 12 12 12 , 12

.35 ■ . 4 :.;./ . v ... ,

65.' ...." 28■i.':;";■ 24.' .24 . 24'

.308. Jt is repommended ^hat financial provi'^ion-for ■ ttLe;:abpTe- manpower /budgets-may'be

made for implementation of the. recommended'!'development, programme'.' i ''''.
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,/;;. "';;/';■ ^^.\.' ",.''7 ; chapter in- petrochemicals..- ,-:■■-..• -.- ; ..;;•;; ....... ;;.'^.. .:, ■ ■

' /. a. .the;'role; Aim significance of the1-eeerochemigai.s 'sub-seGtoi '- ■' ■

;....;'.";..; .; ';■' V.":"''. at the global iotel ■■ ■ ■■*" - .■ ■■ ■■:. ■ -..■• ■.*■ ....:

HiBtoricai development '■■■-■ - .'.-••■..■ .■ ■ ■ ;■■-.■■ ..-. ■■■..-. ... ...... .._.

309* In the .parly, stages of the development and growth of the petroleum refining industry,

its hydrorcarboh ■derivatives -Were, known limite'dly for 'their value" as1 combustible-materialr

and their.usp.remained"as a1 ."domestic, industrial and transportation fuel.- Later inves

tigations^have established' "that they-can also^Be used- as-valuable fee'ds-tocfcs - for,: produc

tion of many\ useful orgahi'c'chemical product's whicE were hitherto, derived^-from coal ....'■

(and iW bye-products like dosi tar) *and other materials ■ of animal br vegetable.-origin,

oocuring in nature or as agricultural outputs. Today, the gaseous, liquid or solid

hydrocarbons available-'from ■petroleum .or natural:.gas. constitute, the. Major.1 building; _ ;

blocks for the production of a vast range of petrochemicals.

310.' Tiie" impetus for" the.'p'rocessing of" petroleum'and natural- gas resources -which began

during tforlcl War II, 'was necessitated ~bj the unbalance7 of sr-'fast growing demand for ' .

aroma tics .and the. insufficient supply from the bye—product activities of the coal-coking

industry, attached'-^tb s;teel making,-- The- perio'd'-following. .this..'wa.tnes.B.ed an intensive

development of the petrochemical industry resulting in petroleum je'placing coal as the

main source of aromatic chemicals and the petrochemical industry taking over a large pari

of the-pro-due-t-ion- o-f alcohols--formerly- obtained only from, fermentation,. ..of ca.rohydrat.es,,

¥prld._¥sr™II\also.Juspered in the era of synthetic polymer substitutes, for manufactured

materials:-like metals arid glass and for.natural materials like leather, wood,., .rubber,

fibres', ■ glues- e-tc- - • . . _..

311. The principal end—use products of the modern petrochemical industry, include, .the :.

following broad classificationsi plastics and resins, synthetic elastomers, synthetic,

fibres, detergents, solvents, paint vehicles, and plasticizers," agricultural ohemicals,

such as fertilizers, pesticides and herbicides, automotive chemicals, including anti

freeze agents and lead alkyls and Pharmaceuticals. A£art from fertilizer^ 'the first

four are the main large-tonnage end-product petrochemical group or families.

Pre-requisites for the Development cf the Petrochemical Industry

312o Egistanoe arid Development of Markets The firs;b Requisite for the setting lip of a

petrochemical industry is the existance of a market, denoting either a ready and primed

demand or a potential demand. The rapid development of the petrochemical Indus try:can

be traced to the fact that the industry was able" to"'meet the demand with ;large-scale-

supplies of the desired products with superior appeal—characteristics and on fair

pricing and a stream-lined marketing system.

313. .-Availability...of..Petroleum Raw Materials^ .The second requisite for the development

of the petrochemical indus.try^is 'the/.availability of basic pe/fca*oleum raw materials ei Lh..

in the form of gas or petroleum fractions obtained through crude oil refining natural
gas. It may be noted that, with the exception of the United States where a relatively

large part of the petrochemical industry is based on natural gas, most of the countries

where the petrochemical industry is well developed - such as Europe and Japan — are not

themselves producers of crude oil, but they have refining facilities linked to easy and

ready access to crude supplies from other sources.

314« Out of the total crude oil and natural gas produced the proportion used in petroche-

mistfry, although constantly growing, is still small. It was less than one per cent



in 1950 and is currently somewhere "between 4 = 5 and 5 per cent.

-314* Exis.tance of a Refining Industry; The existance of adequate local refining -

industry is an important factor conducive to ;.the development of the petrochemical

industry. Apart from "being an indispensable source of supply of direct raw materials,

it .provides a., substantial output of valuable -by and co-products from petrochemical

operations which, .in turn, can be processed further into useful products r- as for

example, 1 ton of ethylene by the steam cracking of naphtha automatically yields- about

0-2 ton of LPG and O.65 ton of g-asoline. Finally, there is a. great deal of comple-'-

mentarity and supplementalty in the refining and petrochemical industries in terms of

technologies, process operations and sven specialised personnel.and manpower skills.

In a sense, therefore a petrochemical complex becomes a necessary adjacent to .a

petroleum refinery wherever conditions in terms of large refinery capacity and

adequate market ideally exist or are capable of existing,

315« Availability of Manpowers Petrochemical technology is very complex, being -
influenced "by the technical developments in such, field as metallurgy, mechanics and

electronics apart from .chemistry. The personnel in .charge of erection,'-operation

and maintenance of plants is therefore .made up essentially of a highly specialized

..work force. Also, the plant and equipment is highly sophisticated and-complex and-

generally tailer-made. In consideration of the huge investment involved and the

adverse effect of too frequent stoppages on the economical viability of the plantg

it is advisable, that the operation .and maintenance of petrochemical plants should

be in .the hands of very experienced personnel. Timely and adequate training of

engineers arid" technical operating and maintenance specialists as well as chemists

and managers is a decisive factor,

316..Investment financings Petroleum refining and petrochemical industry is
characterised by high capital investment and automation of .process, operations. Access

to the means'of financing.these very high investments, has been and will increasingly

be a major element governing the establishment and development of the-petrochemical

industry. The project gestation period being long. Such financing has obviously
to be based on easy and soft terms.

317. Existance of a Processing Industrys The end-products of the petrochemical • '
industry are not sold directly to the ultimate consumerso The petrochemical industry

finds its outlets in other processing industries, i,e.? chemicals, plastics,■textiles,
and tyres industries^.. In:.the,_. absence of. a. -production- base-for "such industries already

_existing in. a;-country..or.,..area., ther..e is no effective,"buil-b-in outlertrfor the'petrb- '

chemical industry ..prodiaats.9 ..even... if.~-.an. ultimate co-ns4mer- market may ^extsVln th'aT" '

country for finished products such as pipes? sheets, films, tyres etc. Thus, the*

existance and development of a processing industry are indispensable for promoting: the

production of petrochemicals. Processing industries are very different in nature from

the petrochemical industry? they do not require such high investments^ they can employ

a^large work force because of the manual content of the operations^ and their economic
size of.plant capacity and operation is lower. Above all, their location can be
pragmatic depending upon several factors, . . '

Stages Land Patterns of Development '

318. During, the decades that followed World War-II,- numerous-factors rnotivated'an'
accelerated, expansion, .of the petrochemical, industry.- -Expanded knowledge d."f. surface ■"
phenomena led. to ths...discovery and development'of variety:i-of;-syntheti.c"dete"rgerits3
adhesives and water repellants, A better understanding of molecular systeiiTaSd'
polymerization led to a whole series of new families of materials such as plastics,
synthetic fibres, feams, synthetic rubber and coating materials0
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319. Of large significance was the synthesis of aromatics by catalytic reforming and
the development of processes for the inexpensive extraction of the building blocks
aromatics, benzene, toluene and exylenes from reformates. To adjust the imbalance

between benzine and the co-armatics3 processes were, developed for the dealkyla-fcion
of the latter to produce the former.

320. Processing arrangements within petrochemical ■coiiipTexes1 "are"governed by'universal
practices since the variety of intermediate or end-products is rather common"wherever
petrochemical manufacture is undertaken on a large-scale. However, certain raw-
material sources could differ from one country to another. For example, in the United
States ethane and propane have been recobered quite cheaply from-natural gas and have
therefore been the raw material for most- of the ethylene production,, Apart from
ethylene, catalytic cracking units in the/United States provide almost all of the ■
propylene and bu-tylene required, "In Europe and Japan on the other-hand of the ii^ht
hydrocarbons not being readily available catalytic cracking is employed to a much"
less extent with the result that production of ethylene and other olefins has usually
been based on the ■pyrolysis of naphtha. The pyrolysis units in these countries also
meets a good part of their light-aromatic raw-materials needs.

321. Plants in Europe/, the United States and Japan account for nearly 94 per "cent of
world ethylene capacity,' 97 per cent of world benzene capacity and 93 per cent ■of
world butadiene capacity. The importance of these areas in terms of production
capacity also covers intermediates and end-products and more than 90 per cent of the
facilities for intermediates, plastics and synthetic rubber productions .are located'in
in these areas.

322. The number of developing countries which have a sizeable basic petrochemical
industry in operation is yet small at present. Brazil, Mexico, Venezuela, Algeria,
Libya, the Republic of Korea, Taiwan and India are some examples where petrochemical
complexes are existing or under construction or will be implemented. The share of
developing countries in petrochemicals production may however be expected to grow.
Taking into consideration the projected plants that will start up before' 1986, the
ethylene capacity in Latin America, Africa.(excluding South Africa) and Asia (excluding
Japan) will increase from 2.6 million to 7.3 million tons between 1978 and I980 - that
is, by -about 280 per cent.-? during the same period, the capacity increase in Europe,

40 ere b and Japan Wil1 be fxOm 36 to 49'9 *iHi°n tons that is, less than

World projected demand for the main basic petrochemicals "in 1985' is "shown in' ■
XJxis

(lOOO Tons)

Table III.Is World Demand for Main Basic Petrochemicals'(

Bthylene Propylene Butadiene

West Europe

Eastern Europe.

North America

Latin America " ...

Africa

Asia (excluding China)

Pacific Area

21,400

Total World

23;380

4,990

1,938

13,480

1,218

11,064

3,050

11SO56

2,149

772

7?99O

-1,166 8,669

Of which Dev. countries'
72,936

684-■

322.2

1.973 ■

93

848

947

520
36,638

12alo8
32,834

f^^/°f the,3}raft World-wide Study of the Petrochemical IndusTrT
■(UBIDO/ICIS.72), 15 June 1978. ■■
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324. World production of the main "basic petrochemicals is shown in Ta"ble III.2,

Table III.2s World Production of the Main Basic Petrochemicals

(Million Tons)

1965 197Q 1976 ■

Ethylene 8.0 18.5 26.0

Propylene 4-4 9-5 13-7

Butadiene 1.9 3*0 4.9

Benzene . 4.8 8.8 .13.3

Sources Summary of the Draft World-wide Study of the

Petrochemical Industry (UHIDO/lCIS.72), 15
1978.

325. The percentage regional share in world "basic petrochemicals production is shown

in Table III.3.

Table III.3: Percentage Regional Share of Basic Petrochemicals Production

1965 1970 1976 1965 1970 1976

United States

Western Europe

Japan

Others

Sources Summary of

58

25

11

6

the

42

32

16

10

Draft World-wide

38

37

15

10

Study

56

30

8

6

of the

44

31

18

7

Petrochemical

34

31

14

21

Industry

(UNID0/ICIS..72), 15 June 1978.

326. World demand for the main petrochemical products in 1975 and projections to

I985 and 2000 were estimated by TJNIDO's International Centre for Industrial Studies

(ICIS) as shown in Table III.4.
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327. ..WorXd demand' (by regions) for the. main .petrochemical products in 1985' in •'
estimated as. ,shown in Table .III.5. ■■ .■••.■'■■■■■■ ■ . . ■ ■. ■ ■

,. Table ,III-.5» World Demand (by ■Reftduons) for, the Main-End-product. Petrochemicals
" . . _ . in 1985 -.-..■.. - -! ■■ ■ " ■ ' ■•■■■' ■"■ • '

- • - - ••■•'• -' ; (1000 tons') ■" ■ ":

REGIONS OF. .THE-WORLD PLASTICS

SYNTHETIC

FIBRES■

SYNTHETIC

RUBBER. ■' DETERGENTS'

WESTERN EUROPE

EASTERN EUROPE

NORTH AMERICA

LATIN AMERICA :

AFRICA

ASIA (excl. CHINA)

PACIFIC AREA

36,330

13.3.975 .

33,575

7,886

3,255 •

23,310 . .

1,975

3,

.2,

43

1>

5,

200

645

545 '

490

749'

650 .

293

.-'. 2

3

■ ' 3

2

,533

.394 .

,681 ■

909

431

,710

123

■■'■ " (19.75)
4,800

. 2,700

3,600

1,8.50

580

3,, 240;

410

TOTAL'WORLD.

Of which developing ■ ■'

countries '

120,306

-' :l8',971 ■

18,

6,

172

017

■12,801 ■ ;

. 2,722

17

..,. . 4

,180 ■'

,480

. ■ ' Sources Summary.,of the Draft World-wide Study of Petrochemical Industry''
. .: (UNID0/.ICi:s.72)J 15 June 1978. " ■ ;:

328. Kprld production ,of the.main end-product petrochemicals is shown in Table III.6.

Table III.6: World Production of the Main End-Produot Petrochemicals

.. (million tons)' ' ' ' '

i960

Plastics'

Synthetic fibres

Synthetic' rubbers

Detergents

1.5

0.1

0.7

0,7

7,0 ■

0.7' '
2.0

3.5 ...

30,2

■5.1.: ■

5.9

9-0

. 44

■ 7

11

•?. ■
if' '

.0."

38.5

■" 7.5
; .7-4

. 10*8

Sources Summary of the Draft ;Iorld-wi.de Study of the Petrochemical Industry
(UNIDO/ICIS.72), l5:June I978.
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329. The present trend .in petrochemical complexes'is towards increased and product'" '
mix. However, there is no stereotyped petrochemical complex and each differs from
the other m the variety of raw materials it uses and in the number and kind of
intermediates--and/or end-products it._generat.es.......Becauae of,.the .high capital invest
ment ot olefins production some countries have, nonetheless,-.started their petro
chemical industries by manufacturing end products from imported intermediate and
basic petrochemicals.^ Other countries are...following suit.. . . -. ■•

330. Because of the dep.le.tlon of some of the currently-exploited reserves of natural
gas in certain areas in_ the United .States,,... the ,most recent..:trend.-is- to-produce • '■"■•
ethyl^e'.from ethane/propane and/or naphtha using flexible multiple feedstock crackers.
The Nigerian ethylene based complex will- adopt this same approach.

331. A possible development is the production of petrochemicals directly from crude
oil without ...going through the intermediate production of naphtha or other feedstocks
Switchover to the use of coal (which £t is believed, will again play an increasing .. .
role m chemicals production), wood, alcohol and other feedstocks which are
alternatives to crude oil and natural gas is another possibility. ' "

Characteristics and Common Features of the Petrochemical Industry

332. The growth of the petrochemical industry is increasing steadily. World production
of pe..trop.hami.c^ls..ro.se from a few hundred' tons' in -1920 ^o'T^'lrililon "tons "in 1950 " '
and now exceeds 70 million tons.representing,. &t.!%, parrce^fc~..p^ -annu.niv-is^nV of-^-—
the fastest growths in industry. Its highly competitive position in relation to other
traditional products (synthetic and natural), its.appeal in terms of certain novel,
pro^^esnat encountered in-these- traditxonar-prbductsran^ -I'tiT p^ential for' supply
of inputs to other industries and its now balling effect/in stimulating other economic
and auxiliary activities are factors behind its dynamic growth, notwithstanding its
need to compete with some sectors in obtaining its supply of raw materials. Its
capacity to help promote and proliferate small-scale downstream industries and generate
a cadre of entrepreneurs is of singularly interest to developing countries.

333. As already'explained^ this "is a highly capital-intensive subsector requiring heavy
investment, particularly at the basic petrochemicals production level. Consequently,
concepts of economy of scale, are,very important and, over the years, have undergone
a change, from the point of improved economy of primary investment and operational

+Z %* ^ °UtpUt' Pri°r- *° ^S.-a cracker with an annual capacity of 100,000
tons of ethylene was considered to be an economic size but present day plants are -

s nnnn?gn ^ 3°0'°00 tOn leVSl and where conditions justify, even for'450,000 -
550,000 tons as laready done in the United States and Europe. Other parameters such
as size of compressors, furnaces and exchangers may, however, tend to restruct the
concept of limitlessness of cracker cspacitys beyond a certain level.

B. THE PRESENT STATE OF THE PETROCHEMICAL IFUJSTRY IF AFRICA

2w«There I*9 ^ preSentj n0 Petrochemical industry in all the countries visited.
There are, however, petrochemicals - processing facilities in all of them varying
in type, number and magnitude of the production capacity catering to different
domestic market sizes.
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The kind of main pre-requisites discussed earlier, as necessary for the develop

ment of the petrochemical industry .generally exist in Nigeria and Egypt^ limited

opportunities will probably develop in Tanzania and Gabon in the near future" and

in Cameroon later (probably after 1990).

335. Availability of raw materials; Raw materials for the production of. petrochemicals

exist in varying measure in all these countries with the exception of Upper Volta, as

shown in Table III.7» . : .. ,:...■.;...

.' Table III.7s Availability of raw materials-in countries visited

.Crude Natural

oil gas Naphta - ;-Ethanol

Tanzania x bJ x Jo/ ■■ ■ x ■ ■
Gabon ■ x x _a/ x
Cameroon _ x x a,/ • - .- .
Nigeria . x . x x ■ ; ■■'■ ■ ;■"

Egypt .x x a,/ x . ~; '■'■

^7Subject to sufficiency of resources, .

h/ After the expansion of>TIPSR refinery by 1981.

336. Production of basic pat-r^cheHiicals^ M-hile--there is no production of basic

petrochemicals in these ..countries.,/.at:--present as already explained3 Nigeria and Sgypt

have programmed? in their Development Plan, for the setting up of ethylene units of

sizeable capacities from natural gas and/or naphtha? based on domestic demand as
shown be lows . ... ■■ ■■

Planned' ethylene capacity (t/y) Start-up date Raw materials

Nigeria '25O3OOO initially, to be extended I981/82 Ethane/propane

. to 350,000 and or naphtha

Sgypt 200,000 initially, to be extended 1984 '. Naphtha

to 300,000

337« In the.' case of Tanzania and Gabon, the following two projects for the production

or relatively small quantities of ethylene based on domestic demand, were identified

as a result of the field.-mission. ■ . . ■

Identified ethylene capacity (t/y) Raw materials

Tanzania 11,000 - 15*000 Naphtha or ethanol (from

■ molasses)

Gabon 16,000 Naphtha

(for all UDBAC countries)

338, As far as other basic petrochemicals are concerned (apart from ammonia which is
accounted for in Chapter II), there is scope for establishing methanol plants based on

natural gas in Tanzania, Gabon and Nigeria* Methanol plants are conventionally large in
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size and there is some extra specificity in the investment decisions on such plants

It ir^it T+ m Ufiisfjon- i"d^trieB and transportation of methanol and hence.
It is felt, that a more detailed study may he necessary to investigate and establish
the viability of these project possibilities. estaDiish

339. Production of methanol in Cameroon and Egypt is also a possibility if the reserves
.of the new finds of natural gas prove to be sufficient to set up biahle .plants.

V : P°t.T-oOhBmin»1a. Barring some production of
detergents (besides the local packing) based on imported materials there

is currently no production of the main end-product -.petrochemical groups (ie'^lasSc«
synthetic elastomers and synthetic fibres in the countries visitef. tL present '
Development Plans of Tanzania, Nigeria and Egypt envisage establishment of manufacture
of plastics and/or adhesive resins. , Other project possibilities for g

341. As regards other end-product petrochemicals (i.e. Synthetic rubbers, fibres'and
detergents) in the countries visited, only Siberia produces Synthetic fibres M

t^iszi gw°- Both ™ and mi w ^l S
342. The planned and/or identified project capacities of end-product petrochemicals
in five countries up to I985 are shown in Table III.9. pexrocnemicals

Table III.9 Planned and/or Identified iSnd-produot Petrochemicals
Capacities, in the countries visited up to I98S

Tanzania

Nigeria

Egypt

Snd-product to

be produced

PVG

VCM (if ethylene
is manufactured
locally)

PVC

VGM

LDPE

SDPS -■ ■ ■■■^•■■■-■-■- ■■■■'■

PVC

YCM

LDPE

Capacity (t/y)

12,000 (suggested
to be increased

to 20,000,-

21,000 - 30?000

90s000

?5?000

120,000

60 ,'000

803000

90,000

Raw material

VCM (imported)

iithylene and chlorine

(locally produced)

VCM (locally produced)

Ethylene and chlorine

=■( locally produced)

Etiiylene and chlorine

(locally produced)

Sthylene (locally
produced)- '--■

VCM (imported, but will
be manufactured locally
in Phase II by I984).

Ethylene and chlorine

(locally produced in
Phase II)..

Ethyie''(imported, but
will be manufactured

locally in Phase II).
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End-product to

"be produced

HDPE

Capacity (t/y)

40 s000

Gabon

Cameroon,

PVC (for all UDEAC 29,000

countries)

VCM (if ethylene is 30,000

■manufactured locally)

Urea-and phenol- 7?500

formaldehyde adhesives

Ure-a-and phenol- 7? 500

formaldehyde achesives

Raw material

Ethylene (imported,, "but

will be manufactured

locally in Phase II).

VCM (imported or locally

produced).

Ethylene and chlorine

(locally produced).

Urea, phenol and

formaldehyde (imported).

Urea":3 "-phenol and ■.

formaldehyde (imported).

343. Extension of .Country findings to the Region; The characteristics .of the .petro-*

chemical sub-sector in the region, the obstacles to the development and the. progress

achieved are briefly discussed below*

344« Characteristics and linkages of the Sub-sector in the Regions In the early part -

of this Chapter .reference was made to South ■Africa., Algeria, Libya, Egypt and Nigeria

being endowed with the main pre~req_uisites for the development of petrochemical' ■■ ■

industry, the former; three countries being the. only countries in the region, at-. ■

present., .which have, basic and/or end-product petrochemical plants in operation and .
hence could be described as being at an advanced stage compared to Egypt and Nigeria..

The main pre-requisites are expected to come up in the not too distant future in some

other African countries such as Tanzania and Gabon,, \ . ■.,,;,.

345* Apart from linkages with the petroleum refining industry^ the setting up of petro

chemical industries in the region will.- promote (as has happened already in some

countries) following type of linkages within the industrial, sector as well.as with

other economic sectors^ . ■ ■■■'■'.

(a) Augmentation of infrastructure activities and sources for construction,

building, agriculture etc^ . . ...

(b) Creation .of demand for basic chemicals and other inputs required for the

production of petrochemicals 5 and ...

(c) . Stimulas for the growth of consumer-industry subr-sector such as packaging,
.-footwear, plastic pipes, leathercloth, plastic floor tiles', cables, paints,

furniture, woodworking electrical and automotive industries, synthetic rubber-

goods including rubber types and tubes, synthetic fibres, fabrics- and detergents

346. Although there are some 33 refineries and about four gas processing plants in'

Africa (which are conducive to the development of petrochemical industry), the general
picture of the development., of this industry in Africa is one of nascency. ■'■

347* Major Obstacles to Developments The obstacles and inhibiting factors which

characterise most of the countries of the region ares

(a) Relative smallness of the domestic market for the intermediate and end-product

'1"=rT--'T7~i~~IT
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■ ■" ...; ■■! '-'i ■

petrochemicals (except in high population "base countries such as Nigeria
and Egypt)5

(t>) Slow rate of growth in the petrochemical processing industries sector?

(c};'^ Socio-economic factors militating against the expansion of the market^

(&).. Shortage, .of trained skills;; ._

(e) Shortage of energy (electrical power and coal)3

(f) Inefficiency an inadequacy in infrastructure resulting in high transport
cost^ and

(g) Problems of transfer of new technology and particularly, in the selection
and effective utilization of the best available-technology appropriate

for the conditions prevailing in the region.

348.- Progress' achieved; The situation in the region...as a-.whole can be summarised :in-
the following paragraphs. ■' . ■ ■■ ;■■■■■■

349. The distribution of petroleum and natural gas resources is uneven in the region^
in the sense that the lorth and>.,.-.to .some, extent, the .West ..are., better-endowed, the

South is relatively poor and the East is the" least-endowed.' The producer countries

of petroleum and/or natural gas: in Africa ares Algeria,. Libya, Tunisia',- Egypt,
Morocco, Nigeria, Gabon* Cameroon, Congo, Zaire and Angola/ Tanzania and'possibly ■'■'

Benin are expected to join the ranks of producer countries in the region in the near ';-
future. ■■■ ■ ■■■■...■■■ ■ - .-■ .

350. In the majority of African countries, the use of petroleum products is limited '

mainly to the conventional range of LPG (liquified petroleum gas), gasoline, diesel
fuel, kerosine, gas oil, fuel oil-, lubricating oil and bitumen (asphalt), the. last ■

two finding non-fuel application.-1' Among the light fractions (LPG? gasolene and

naphtha), naphtha may increasingly find flavour as feedstock for the petrochemical ■
industry, especially in countries where local natural gas is not available or is in '
shortage,

One other possibility is the catalytic re-cracking of the heavy end such as

fuel oil into middle distillates like diesel and kensene or even into light ends such

as naphtha oh socio-economic or industrial priority considerations- of the demand for
particular products, " ;■■;

351- Crude-, oil refining capacity in Africa was about 61.7 million tons in 1975. Based

on the expansion of existing units and new refineries which were sat up or which are

under cori&'tufliction during the period--1975 - 198O> it is expected to- increase: to about

75 million tons''in I98O and 150 -'million tons in 1990'. It is expected that in the
crude oil producing countries substantila development will be directed towards the

establishment and diversification- of-'the petrochemical industry.^ " ■ '■'■

352. The recent petroleum refining capacity in the region (1977) is shown in1 Annex
III,A.

rtJIsM
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353.- Afric-aa-deman£L.f.Qr...'basiQ..petrochemicals, was estimated by UIIDO's.ICIS (see Table
ill.10). ....-.-... :-:;_^_:'-j,

Table-III..lQs .. African Demand for Basic Petrochemicals (1985)

.■■■•■ -■■_■ , . . (1000 tons)

Subregion Ethylene Propylene Butadiene Benzene

North Africa

¥est Africa

East Africa

Central Africa

South Africa

Total Africa

661

366

300

181

440 . .

-1.938-

245

121

87 :■

51

268

772

97

75

70

23.6

56.6

322.2

290 ■ -

173

-; 121

56

307

947

354. The only countries at present engaged in the production of basic petrochemicals

are Algeria and Libya. However,, Nigeria and Egypt are planning to have their ethylene
plants by 1981/82 and I984 respectively. ,. .

355. Current products and planned capacities of "basic petrochemicals in the region

are shown in Table III.11.



Table lit.lls"' Current'Production„ and Planned Capacities of Basic Petrochemicals

in Africa

Country

-■■—Basic- ■ ■

Petrochemical

Produced Existing

Capacity.(t/y)
Under

C ons trueti on Planned

Algeria "■

Libya

Sou^h,Africa

Nigeria

Egypt

Ethylene

Ethylene

BTX

Xylene

Ammonia

Ammonia

Methanol

Ammoni a

..Axamonia. .

Bthylene

Ethylene

Ethylene

Ethylene

120,000

500.000

600,000

38,000

300,000

330,000

330,000

300s000

330,000

330s000

182,000

250?000 a/

200,000 Jo/'

Source: Information obtained during the field mission and from international

publications,,

a/ Planned for 1981/82, to "be increased to 350,000 after 1985.

b/ Planned for 1984, to be increased to 300,000 after 1984.

356. Apart from Nitrogenous fertilisers, the main end-product petrochemicals are?

plastics (including formaldehyde based resins),

synthetic elastomers (rubbers)3
synthetic fibres, and

synthetic detergents.

357. From information obtained from the countries visited and those available on other

countries of the region, it appears that plastics are the main petrochemicals of

significance as regards production or poterntial production in several African countries

in the near future.

^
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358. World demand for plastics was 44-'6O3 million tons in I974 and is estimated at
121.125 million tons in 1985. The corresponding African shares are 0.724 and 4.074
•million tons respectivelyo. ■ ■ . . ~ ■ ■- ' • . . • ■ : ' " ' :x.~—.„-•*#.. j*t

359. The breakdown of demand'for plastics by African subregions is shown in Table
-t- -l- X. » J- c. •

Table III.12s Demand for Plastics by African Sufrregipns in 1974 and

West

East

Central

South

Total Africa

Plastics

1985
Average annual

growth rate (1965-1975)
(%) ,- . ..:

l03

64

575

490

19.8

re
worthwhile mentioning that the Taiue of imports 6f

Srt —
sr-

21/ OECD Statistics of Foreign Trade3 1975.
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Ta"ble 111.13= Current Production and Planned Capacities of Plastics

Forraaldehydebased Hesins in Africa

Plastic or Hesin

C ountry Produce d

Algeria. . .VCM

PVC

" ' LBPE

Urea-formaldehyde

Libya -•■ - . ■■ - VCM ■ -

PVC

Morocco , VCM

PVC

South Africa VCM

PVC

11 -. Urea and Melatnine-"

, ■ formaldehyde

(moulding po/wder.)

Nigeria ■ . VCM

PVC

LDPS

■■■-. ■■ HDPS

Sgypis ' ■ ;PVC

. • VCM ' ' ■ ■

LDPE

. ■ . EDPE

■■ " Urea— and phenol-

formaldehyde

Tanzania PVC

Capacity (t/y)

Under,. '■

Exi s ting C ons true ti on

■ ■ 40*000

35 s000 .

48,000

8 3 000

27S000

25,000-

115,000

100,00*

■ .--^OOG- ■ --■■ - ■

Sources Information obtained during the field mission and frnm

Planned -

60

%

95

90

120

60

80

. 83

90

40.

6

12

i ri+.t

,000

,000

,00b.

,000

,000

?ooo

,000

,000

,000

?000

,700

,000

a viy-i n -f

(1979

(1979)

■(1981/82)

(1981/62)

(1981/82)

(1981/82)

(1981)

(1984)

(19S1)

(1981)

(1981)

(1982/83)

g l mission and from international
publications... .'■ ■ '.' ■ ■ . .

365. Other End-product Petrochemicals 1 The demand for other end-product petrochemicals,
by African subregions is estimated by U¥ID0's ICIS as shown in.Table III.14. " ""'



Table 111.14s .Demand for" Other End-product Petrochemicals by African

Subregions in,. 19 74 and 1985 :

Subregi on

Korth Africa

West Africa-

East Africa' -1 ■

Central ..Africa

South 'Africa ■ ■

Fibres

56.6

"'.- '29.3

■ ■■21.3

. 9.4

■ ; 86.3

.1974....;
Synthetic Synthetic

Rubber

Synthetic

Detergents

(1975)

110

5P

40

-' 25

25 '.

■ Synthetic

Fibres

270

■■ 168 .

75

/2?-; ■ "

. .207

Synthetic

Rubber

129

100. '

95

\ ' 31. ■
■■-■■ 76

Synthetic

Detergents

290

110

90,
•' ■ ■' 50.;

40"^::

51

45

39

11

16

Total Africa ' 196.9 162 250 749

Source; ;Suffimary of the World-wide Study of Petrochemical-.Indus.try
;•■: :(UM$Q/IG1372) 15 ; June 1978. ;■ . . .". ■■ s. ■ 7

366. The production of other end-product petrochemicals in the region (apart from
plastics and resins) is very limited or non-existant. The current, production and '
planned capacities of other end-product petrochemicals in the-. African subregions is'
shown, in Table:■III-15'* ;' " . ■ ■ ■ ■ . . ■. ■-

Table' 111.15s- Current Production' and Planned. Capacities..-of Some. End-product':
.-'_; ,;'.-. - •; •. . .1 Petrooheaicals in Africa. .' .„ . . . . ■ ;1 ■ :-- '• v '■

——'■■••-'■ ' • ■ " - ;; ; ^^ ._ ■ ' ■■■■ -;■' ■ YlOOO-.Tons) ■"■

Subregion

Synthetic

Fibres

Synthetic Synthe'-.tic^

detergents

llorth Africa . '■-. ,

West Africa

East Africa ■. ■

Central Africa. : ■

South Afric-a

Total Africa

56 (including,,53
planned for 1980)

33 (including'22
planned for.1980)

30

140 30 5

Sources Information .pbtained. during,the .field mission and from International
;" publications, and .UHDO's.IGIS --Summary of World-wide Study'.of the '"
• Petrochemical Industry. . ■ : ■ ■ ■ ■■ '-.■ ■■
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C. AFRICA! POLICIES, AES_ STRMteGIES.- .GEAHgD; FOR

OF THE i^

Investment Codes and IncenJ.iyeg

f The petrochemical industry "being capital intensive its requirement of high

investments can-fee, financed by one or two ways; ■■' '"■■".

(a) ^^i^PpnjSFJ^utipni3y...i^.^tate:.-or...*he--PuT3lie- S-e-ctor-j ■as is" the case in
Algeria and Libya0, and ;

. _ . •>%

(b) Joint venture arrangement between government and local foreign partners
as is the case with the Nigerian and Egyptian petrochemical complexes.

368. Construction costs in Africa (and developing countries in .general) are-substantially
higher than in industrialized countries. Local conditions greatly affect the constituent
elements of the construction cost, mainly due to infrastructure problems and the

dependence on _ Jm^ojrts^ for,_materials . as well as-the- contractor- and-supervisor services.

369^'In-Afri-san-c&uHtrie-s-^h'ere foreign and private, sector participation in investment
is required incentives are offered by governments'in the form of. ■duty-free imports of

machinery and raw materials, as well as temporary or partial"'relief of income tax and
production tax.

370. Investment codesy.generally, aim at creating attractive conditions-for foreign

investors to-participate- in large-Scale joint venture projects such as petrochemical

complexes. These codes include conditions, among others, which allow the repatriation

of the foreign capital as well as all or part of the foreign partners profit. The ne^

Investment Law-of ;Sgy:.p;t (Law. .Iq.*:43) may be quoted'as an example .of7ia recent formulation
of a code for the attraction of foreign investors.- In geni-rai^' tliere is no harmoniza
tion of these codes between African countries at present. Such harmonization is

t the., s.ubregional and mu-lti-national"lWeXsV: " ■-"-■■■ ■•---•■■--■■■■ "'

Selection, Procurement and Transfer of Technology

371, The petrochemical industry is characterised by rapid technological change and :■
therefore, is subject to premature obsolescence. African countries can at present,

handle, a very limited number of questions relating to selection, procurement and
transfer of petrochemical industry technology,,

372. Domestic capabilities in technology as well as management of petrochemical plants
must be developed in African countries in the shortest possible time, as it wiiVfce ■

wasteful of resources to go in for frequent technological modernisation of the means

of production on grounds of early obsolescence apart from the need to reduce the :.

dependence on external sources for know-how and technology. It is not sufficient to

view the transfer of technology as a flow of know-how and information from the:^.■:' -

industrialized countries ._to..develop.ing-A-friGan countries; it is also important to

recognize that significant developments in technological innovation and adaptation

and transfer of technology of petrochemical industry,.could come from-the-.exchange of-

information among-African"countries"tHemse'Ives.' African countries should^ when making

new investments, be. alive to the-major trends in feedstocks technology;for the- -■

production of basic petrochemicals and-in production'processes for intermediates and
end-products and'their advantages/disadvantages vis-a-vis local conditions.-

gm!mg^^
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Infras true ture ..-.

374* In a number of African countries^ such infrastructure as it exists or had ;

originally been designed, does not fit into the present day needs, particularly for

large-scale projects such as petrochemical complexes. The lack or inadequacy of

physical infrastructure in some African countries is one of the main obstacles to

industrialization in general and. particularly to the promotion of African multinational
industries.

Transport should be accorded high priority in the investment programmes of, African

•countries at the national level since it is critical to the movement of raw materials,,

intermediates, machinery and'other supplies etc. Inefficiency and gaps in transport
links and facilities^ as well as congestions at ports have the following negative
effects in several African countries? . .

(a) high cost of transport and accordingly, increased cost of the transported
item, including the need to use the relatively expensive air transport to
avoid delays '■ -

(b) stoppage .or delay of production^. . .

(c) undesirable over-stocking of imported raw materials, intermediates..and ■ ."
spare parts to avoid stoppages in production? ' '"'

(d) prolongation of the .gestation period- of projects resulting in increased *■■*:■
investment and production costs 5.and -,; ,,.,.",

(e) unnecessary resort to imports of the finished product, in the meantime, with
foreign exchange expenditure.

Manpower Development ' • ■'"'.'

376. The present number of highly qualified, specialized and trained1 personnel working '
m petroleum refining in African .countries and who could potentially :be suitable to

operate petrochemical plants is not sufficient. Efforts should be intensified to

overcome the lack of managerial and technical; personnel so as to build up a national
cadre of skills for developing the petrochemical industry (as well as other basic

industries)-.-■The main problem in providing the skilled manpower for the development
of the petrochemical industry.in African countries is the structure disproportions
between graduates supply and demand, which is due to the lack of sufficient specializa
tion in chemical and-mechanical engineering and all kinds of skilled manpower, including
graduates of vocational education institutes. There is also a lack of qualified
trainers and adequate training programmes and facilities and institutes.

377. Thusj the main policies for manpower development aimed at-meeting the growing
requirements of the development of the petrochemical industry in African countries,
should include the following areas of activitiess

(a) manpower planning5

(b) co-operation and co-ordination of activities between the petrochemical
industry and the educational system^

(c) training policy and development of the institutional training?



-
Pollution-Control

up by the relevant authorities.
the design of pollution control

ations B~ f!^^ ™iat .De drawn
?*ia ^dispensable to contractors for

regulations, referring If necessar/to okef^trie's ■

Multinational, Subregio^ and Region, I

markets are example^^ o^such Tt
industrialization has proved to ^
all the organi.ations established for
P^ress has been miniffial irrespective

arra^ements, custom unions and common

tO tuokle

?here
****Place barring three region"! conferences on

development and development of petroleum "fiLrieT T
units which have been set up recently or wH I-t
Planned in African countries to-day are ttt+ ^
in the national Development Plans of flLt L T
regional or subregional demanded prtZ ti^^oSlythf?- ^
resulting in over-capacities or under-oapacxties It T, *\ P°^°y haS the risk °
as is expected to take place in Worth 4?^ a the subregaonal oi- regional level,
near future, unles| thifpoLc" llTeJttllTsTotr331^ ^ ^ ^™«i<—^ the

Petrochemical complexes and

^ t^tion or being
and strategies adopted

L, subregional and

of this HepSpt. One^orthrimport^r^r"11?^;1^^1'7' are dis0USSed in Motion
and regional co-operation in theTeld of ITt,SAfrl°f.mftinational, subregional
investment in new subrerionallv h**!*\°.+ petroohe°llcal industry should be to promote
scale are important? regl°nally based Petrochemical industries in which economies of
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D. AEP8QACHES. TO .-DEVELOPMENT OF THE PETROCHEMICAL -IinJQSTRY .AT StTBRSGJQHAL

■ ■ • '■ ■■ AND REGIONAL'LEVELS- ■ ■

.of Regional, Subregional and Multinational Policy for Future Development

of the Petrochemical Industry in' Africa ' "'.■'■

382. The development of the petrochemical industry in Africa has, up to now, been

"based on national policies and strategies without giving consideration to multinational,

subregional and regional planning.' " In' some countries such as Algeria and Li"bya^ Targe-

scale production of petrochemicals.is oriented towards export as well as domestic

market. .However,.in other countries such as Nigeria* planned production is based'on-

the domestic market demand only. ■ " ■■"'■'

383- Nigeria and Egypt, African countries do "not generally have large national markets ' '■

to absorb the output of a petrochemical complex, "based on capacities which'are ■■ ■'■■'■'^■■■'

considered to be of minimum size in industrialized countries today. If these countries

were to set up petrochemical units to serve their local markets only, these units will'

have to be scaled-down to correspond to the size of the domestic markets with implica

tions of ■ high-er-produ&tion-eosts- and' competitive weakness v--i-s-a-via,.impor.ts|- ,b,esi.de.ss. ..,■ ..

adaptation of petrochemical industry technology to smaller sized plants has not3 up .to,..:

now^ been successful in many cases. It is therefore strongly recommended that African

countries should adopt multinational or subregional approach for the 'establishment of

petrochemical industries' by combining their markets as well as their capital, human- ■

and raw material resources, ■■■■■■ . ,.-■..

384* In the case of North African countries, where the national petrochemical industry

development has been undertaken without co-operation with other countries?- the-..--s-ame

policy of setting up multinational or subregional industries should be adopted in

regard to new petrochemical opportunities to be set up or planned-in'the--fu'tdrS-i ■■■

385. In short, the objectives of the development of the petrochemical industry in Africa

should be based on the concept of multinational, subregional and"regional co-operation.

Objectives - of -tfoe-: Bevelopment- of the' Pet-roc-hemle-a:£--ItiduBtry- - -- -'

386. The objectives of the development of the petrochemical industry in African can be
summarised in.'the following^

(a) A rational and well planned integrated development of the petrochemical
industry at the multinational, subregional and regional levels for both

domestic and export purposes 5

(b) Efficient and economic utilization of African hydrocarbon resources (natural
gas and petroleum and its derivatives)^

(c) Promotion of rational specialization and complementarity in production- of-
petrochemicals among the participating countries at the multinational, ■

subregional and regional levels|

(d) Development.of the petrochemical (end-product) processing industries at the
national level in co-ordination with subregional and regional markets demands 5



ve.rcomin^,r^,jr .problems and obstacles^, development; sueh-ias.shojrtage^of

specialiaedrlmanpower and inadequate infrastructure at the national and

multinational or subregional levels\ and " ' ... ' : ■

(f:)" Ssi&blishinf :subregional centres for- research'and .development »ta'cope, with: " .

the- continuous technological" changes, in the petrochemipal. industry.

387. To implement- the above objectives an agreed multinational industrialization

policy in regard to petrochemical industry is required. _ ,..;. ... ■

388. The very nature of the petrochemical industry .offers scope for sharing manufactur

ing facilities as economies of scale are most crucial (especially in.the production of
basics-and intermediates.).. It .is there-fore, suggested .that the development of the

industry should be planned on the basic of properly located large-scale multinational
"basio,'-'intermediate -and end-product petrochemical units, which will supply other;

processing-facilities.at the national, level with petrochemical materials as inputs for

the production, of en&iuse consumers goods. , . -._...

Identification./of -.Priority ,£reas/Oonrplexes .Offering- Q-pportunity for Co-operative

Development.. • • -■" . -■• ■ .'■■■"■ . . ■■ ■ ■ ■ ■ -. '. ■■ ■

389. Based on parameters of economic interdependence, comparative advantages? special
izations., .complementarity and demand/supply of the subregions.(mentioned before under
Section IV of this.Report), the following areas/complexes are identified in regard.to .

the subregionsi .■ . ■?■ . ■■;. .'

Forth Africa

. Basic. Petrochemicals ... ■ .-.-■■■ . , ■ ..:. (. ■;,

Table III.16 shows the projected deficit/surplus situation, of basic petrochemicals

in ¥orth-Africa by 1985. ' " ' - " " ™ '

Table III.161 Deficit/Surplus of Basic Petrochemicals in lorth Africa by 19&5

' .. . . , . (IOOO Tons)

Basic -i >--'■ Demand - Production ■ Deficit (-)
Petrochemical in 1985 a/ in 1985 b/ Surplus (+)

Et^hylene f ,■,-- -, 661 . 1,150. (+)489

Propylene ■ 245 : - (_) 245

Butadiene .... 9.7 . ,.. ■ . ... . (~) 97.

Benzene 290 ' ' ' .

Sources a/ USIDO's ICIS estimates. ' :.

b/ Information obtained during field mission and from international

publications.
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a surplus of 489sOOO
tons of ethylene in 1985 which will have to be oriented, to export markets3 mainly in

Europe. The_600,000 tons BTX plant under construction in Algeria should be able to
meet the 29O5OOO tons estimated demand for benzene. As for the remaining >t)&sic .
petrochemicals the following project opportunities ,are identified for 1985s', ;■,.-

(a) Two units of I00,000.and 150,000 tons/annum of propylene costing about 180
■ •■■■• -.and 270 million dollars respectively, and

(b) Two units each of 50,000 tons/annum of butadien each costing about 75
million dollars. ..

If additional benzene capacity of the range of 100,000-200,000 tons/annum is to
be set up, it would require an investment of about 450-700 dollars per ton of"capacity.

The'--investment estimates were:'based on OECB' forecasts' for investment- costs in
\2f and on the assumption that costs in Forth Africa are at least 25 per cent

higher than those in European countries. .... , .

392. It should be noted that propylene is produced along with ethylene in the naphtha
or ethane/propane crackers'while butadiene is recovered from'the C stream produced in
naphtha, crackers along with ethylene and propylene. ' 4

393. The three aromatics, benzene, toluene and xylenes (BTX) are principally produced
today by catalytic reforming of selected naphtha cut's, with the relative yields depend

on the quality of the feed to the reformer. Thus, a heavy naphtha will produce more
of the heavy^aromatics^ the xylenes. To produce'more quantities, of benzene.'(which is
usually in greatest demand)? the toluene produced through catalytic reforming is
hydrodealkylated to produce additional quantity of benaene. . , ■ .-

Plastic ■ ■ ■

394. As mentioned in Section B of. this Chapter, the demand for plastics in Forth Africa
in I985 is estimated af 1,090,000 tons compared to production 'of about 387,000 tons 13/.
Additional capacity of"about 700,000 tons will, therefore, be needed'in 1985. This can
be met by setting up plants in more than one country of the subregion. .-..-•■,.

395. It is not, at this stage, possible to attempt an estimate of the -breakup capacities
for the different types of plastics or resins against this total 6r'7OO',OO6 tons". This
would require further, survey to identify., the .type and-quantity. of each plastic'-and" .'
resin-xncludin-g provision for export. SCA/uFISO technical assistance could be provided
in this connexion.

Other End-product Petrochemicals

39o- Table 111.17 shows the deficits of some end-product petrochemicals in Forth Africa
by I985.

T2/European Chemical News3 June 9,1978.

.13/ Information obtained during the field mission and from international
publications.
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Table III. 17s Deficit of Some iiind-product Petrochemicals in .fforth Africa "by
. .. ■ . 198S : '' ——. . _-* . :—

End-product .-■.■■ .;.■■;?

Petrochemical -

Synthetic fibres .

Synthetic rubber

Synthetic detergents

Demand

in 1985 a/

270

129

290

Production

in 1985 b/

56

(1000 Tons)
Deficit (-).
Surplus (+)

.(-) 214

(-) 129

(-) 290

Source; .a/ UNI-DO'-sMCIS estimates.

h/ Information obtained during the field mission-and from international
. publications, ■ ■ '■•'• : ■ .. . ■ ■■.\~ ■ ■ ■ •

397. From ^able 111,17 the following project opportunities for 1985 are identified?

. .(a) A ■■ 214,000- tons/annum synthetic fibres demand which can be met by setting up
., ,; ■ .four plants on specialiaatioh and complementarity.

(b) A 129,000 tons/annum synthetic rubber demand, which can be met hy; setting
./ :.. up two plants of about 65,000 tons each. " . ' ■'

- (0) A 290,000 tons synthetic detergents demand^ which could be met by setting
up several units. ■ "' ■ ■ ■ . . o .

398. For the same reasons as for plastics' it is not, at this stage, possible to break
down the above demands by type and quantity.

With respect to detergents alkyl benzene sulfonates are,, by far, the main active
materials, used .for preparing detergents. Biodegradable detergents have largely^
plaoed conventional-detergents based on dodecyl-benaenesulfonate. ' ■

West and Central. Africa '■■-..■ "■ ■ ' ■ - ;; ' : ' ' '

Basic Petrochemicals . . . , . ■...,■- "' - ' ■

399. Table III.18 shows the projected deficit of basic petrochemicals in West and"
Central Africa- by I985. /■ ■ ■ !; .;.. . - ' .
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Table III.18s Deficit of Basic Petrochemicals in West and Central Africa by 1985

)ohemic;

West Africa

Basio

Petrochemical

Ethylene

Propylene

Butadiene

Benzene

Central Africa

Sthylene

Propylene

Butadiene

Benzene

Sources aj

Demand

in 1985 a/

356

121

75

173 •

181

51

24

56

Production

in 1985 b/

250 to be increased

to 350

(1000 Tons).

Deficit

121

75

:_173 /■-■

181

51

24

ICIS estimates.'' " " "" . ' ".'.: " ' . ■

n °Mained.durin£ the field mission and from international

400 From Table 111.18, it is 'obvious that the deficits of basic petrochemicals
Central Africa are relatively small. Except for ethylene they would not ^usUfy
setting up of economically viable units based on the eubregioLl demand Wer^

"oSr^rihit ^ SUggeSfd ^t the rSS0UrCeS °f ¥SSt -d Oentratlfriofbetogether and that large scale plants for non-ethylene basic petrochemical be set
serve the needs of the markets of the two subregions as wel/as potential export
markets. Accordingly, the folding projects possibility have been identif^

(a) A 180,000 ton/annum ethylene unit involving an investment of about 530
million dollars 1 . ■ ^

(b). A 17O5OOO tons/annum propylene unit costing about 320 million dollars;

(c) A 100,000 ton/annum butadiene unit at a cost of 160 million dollars5

in

the

polled
1 to

per M/t incr!asefofper cent increase for
- — -s-^t plus-an assumed 30

ing the plant in West and Central Africa. ■ "•
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(a) A BTX,Unit - capable^ o^ ...producing. :23O^O0O -tons', -©f-benzene -at an estimated
cost of ilo million dollars.

Plastics

401. As mentioned in Section B of this Chapter, the demand for plastics "by West and.
Central Africa in I985 is estimated at 575,000 and 295,000 tons respectively.' witV the '
corresponding production figures of 270,000 and 45,000 15/ tons respectively. Thus, the
deficit of plastics m -both subregions will he about 300,000 and 250,000 tons respectively
Plants for the production of these quantities of plastics could be set up in one or more
countries of each subregion, since each subregion would be expected to have its own

ethylene plant. However, it is not possible at this stage to estimate the capacities
and types of plastics or resins which *ould be required in each subregion, since this-
cannot be made before detailed market surveys in these subregions are carried out.

While planning for the production of plastics in West and Central Africa, it should
be kept in mind that it would be possible that petrochemicals like VCM could, be manu
factured in countries of both subregions where the suggested large ethylene"•plants-would
exist, but the monomer (VCM) could then be shipped to other countries of each subre^ion
for manufacturing PVC. This arrangement could make if possible for petrochemical'
industries to be set up in different countries of each subregion.

Other End-prodact Petrochemicals

403. Table III.19 shows the deficit of some end-product petrochemicals in West and .
Central Africa by 1985.

Table 111,19: Deficit of Some End-product Petrochemicals in West and Central
Africa by 1985

End-product

Petrochemical

West Africa

Synthetic fibres

Synthetic rubber

Synthetic.detergents

Central Africa

Synthetic fibres

Synthetic rubber

Synthetic detergents

Demand

in 1985 a/

1! '■ 168

100

110

29

31

50

Production

in 1985 b/

-33

(1000 Tons)

Deficit

135

100

110

:. . 29

-■31

. 50 -

Sources a/ UNIDO'-s ICIS.,estimates8

y Information obtained during the field mission and from international
publications.
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Table III.I8s Deficit of Basic. Petrochemicals :in West and Central Africa by 198S

(1000 Tons)
-utJiiicuiu Production

ii l£-12^fii/ in 1985 b/

West Africa

Basic

Petrochemical

Ethylene

Propylene

Butadiene ' .-

Benzene

Central Africa

Sthylene

Propylene

Butadiene

Benaene■ ■

Sources a/""

356

121

173 ■ . .. ■■-

■ . 181

51 *" "

24

"" 56

IGIS. estimates.

obtained during the field mission

Production

in

250

to

1985

to

350

V

"be increased

Deficit

' . 121 -

75 •

181

51

24

international

£I F1ro"l/atle m-l8f it is oWious'that the deficits of basio petrochemicals in
Central Africa are relatively small. Sxcept for ethylene they would not iSifv t
setting up of economically viahle units based on the^ubregional deLnd! 'u^e^tho
ciroumstanoes, it is suggested that the resources of West and Central Africa be pooled
together and that large scale plants for non-ethylene basic petrochemical be set up to
serve the needs of the markets of the tvo subregions as well as potential export
markets. Accordingly, the following projects possibility have been identified? M/

(a) A 180,000 ton/annum ethylene unit involving an investment of about 530
million dollars; .. r .■■- ■ :'

(h) A 170,000 tons/annum propylene unit costing about 320 million dollars;

(c) A 100,000 ton/annum butadiene unit at a cost of .I6o--miliion dollars; "' '''■■■

MJ Based on OBCD forecasts for investment costs in 1985, plus an assumed
per cent increase for constructing the plant in West and Cental Africa.
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(a) A.BTX Unit__capable of^produ.c.iiig_:230,.000. tons of -benzene' :a±- an estimated
cost of 110 million dollars.

Plastics

40K As mentioned in Section B of this Chapter, the demand for plastics by West-and
Central Africa in I.985 is estimated at 575,000 and 295,000 tons respectively, witVthe "
corresponding, production figures of 27O3OOO and 45?OOO 15/ tons respectively! Thus th6
deficit^of-plastics in both subregions will be about 300,000 and 250,000 tons respectively,
Planta_for:the production of these quantities of plastics could be set.up in one or more
countries of each subregion, since each subregion would be expected to have its own
ethy}ene,,plant. However, it is not possible.at this stage to estimate the capacities
and types of plastics or resins -which would be required in each subregion, since this ■
cannot be made before detailed market surveys in these subregions are carried out. ' •

4*2. While planning for the production of plastics in West and Central Africa, it should
be kept in mind that it would be possible that petrochemicals like VCM could be: -manu-

¥% ^ in °0Unti ^fh bi
pe that petrochemicals like VCM could be: -manu-

¥% ^ in °0UntrieB °^fh ^bregions whore the suggested large ethylene"plants would
exist, but the monomer (VCM) could then be shipped to other countries of each subre^ion
^..manufacturing PVC. This arrangement could make if possible for petrochemical
industries to be set up in different countries of each subregion.

Other Erid-prodaot Petrochemicals

Table III.19: Deficit of Some End-product Petrochemicals in West and Central
Africa by 1985 ' ~~~~~- ' : ; :—* '■

** Pr°d110* Demand Production
Petrochemical in 1985 a/ in 1985 b/ Deficit

West Africa ■ '

Synthetic .fibres ". ' ■ ■■ :' 168 ' - ■- ■ --.-;-.. " ': n ". -■

Synthetic .rubber ■•■■ / ' 100 . ...

Synthetic detergents "" ' 110 '"

Central Africa ■"'■■' '■ " " " ' , ■■■..■■

Synthetic, fibres , . 00 . ■ ■■■■-.

-- '■■■■ ■ ■■ ■.- ,-.'■■ ■ ..■...- ' '■ ■ ■ ■■ ' ■-. ..;.'■ . ■ y

Synthetic'- rubber '" ' " " " 31 " ' ''" " ' ; "'' ■'■' ' ■ "; "■■■"■■■: " -: -"■ '
."' . "■■ ' '; ' ; ■ " : ■■■■-■ ':■■ ■ ■■ ■ ■"■■■- ' ■ - .■ :■:■■;_ ■■ •; ■> " , , .'31.

Synthetic de^i-gents;.' . - .'.'.■. 50 " ■■-■■.- ; ■ . : \ . . ■■,:.■■.,; ■ , ■

ICIS -estimates

publicatiinsf°rmati°n °btained dUrlng" the field "iseion and from international

immsmwSm
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404* From Table III.19, the following areas/project opportunities are identified Tor"'"

West and Cental; African, subregions in .1985s ■ ■ ■ ■ -■■"■.■ . ■

(a) Two uni-ts "of combined .capacity of .135 ?000 tons/annum of synthetic fibres in,,...
'■■ ■ West Africa? - " " ■■ ■ ■ -■■ " : ■-..-■ ..•'-. ■ ■ -. ■'

:(b) A 30T000 tons/annum, ■sy.hfhetic fibres.unit in Central Africa; . . , ■

(c) One of-130,000 or 2 of .65,000 tons/annum each of synthetic rubbers in liest ■;. . "
,:. ■:.■,;.-. and1 Central Africa^ and" .-. ■ ■■■■■.- " ■■ . ■■•.: ; ■"

(d) More than one unit of determent plants in each subregion with combined

capacities of 110,000 tons in Vest Africa and 50900O tons in Central Africa.,

East Africa ■ ; ■" ' - '■ ■ ' ■ ■ < ■ ■■ ■ ■■ ■■- '■■ .- ; ■ ■ ..." ■ .-; '.-. =-. ■ :•.■.■■■.■;.'. ■

Basic Petrochemicals

405, Table III>20 shows the deficits of basic petrochemicals in East Africa "by 1935-

Table III.20s Deficits of Basic Petrochemicals in East Africa by 1985 , ,: .

;■..„.;....;',:■. \-,.;..\.. ."'.;:..';.. -; ■■ .•..■■■. : - - ■-■-■■ ■- ".•■■'-•■'^ .r.> ,:-. i::.±.: ■■-,(■1000
Basic Demand Produotion

Petrochemical. in 19^5 a/ in 1985 b/ Deficit

:■.:.•■■,.;■; .... 300,:..... ,: .;;15; .,;._. ;_.;

Propylene .87 ,' ■ .. ■87'' .

Butadiene. 70-. . ■.;.-. 70 . ^ . -..

Benzene .' 121. ■,-■■■■.- ■■121; > .. -.■:■■> ;

Source: .&/ UNIDO's ICIS estimates. . ■/.<..■■. ■-,- : v. / , - ; j.

... "b/ Information obtained, during field mission and from international
publications. ■ " '" ' ' ...... ;:_

406, From Table III.20» the following areas/project opportunities were, identified for
1985 16/, ■'" ■ ' ' ■ ' " ■■; ' ■ ■ ■- : ■ '■■■■ ■;..-■- i-:

■.(a) A naphtha cracker capable of producing 300,000 tons/annum ethylene based on
naphtha' from refineries in the subregion and costing about S'3O million dollars.

(b) A 9.0,000 ton/annum propylene unit involving un investment of about .170
million dollars 5 ■ ' ...

.(0) A 76,00?) twn/annum butadione. unit at a cost of about 110 million dollars3

(d) A BTX unit capable of producing 12Q5000 tons/annum of ben'sene (possibly)
■ incorporated "bo refineries in the subregion and costing about 90' naillion . '

■■.'■■■.■ ■■ .-dollars;- ■■■■ .. ■'.. -■■ -./-- . - -.jj. ,-.■..■ .■.'..■.■.-.•.

16/ Based on OECD forecasts for investment costs, in 19&5.? plus an. assumed--BO:-p
cent increase for constructing the plant in East African1 countries, ■■■-■- ■ .^-,
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Plastics

407. As mentioned in Section B of this Chapter the projected demand for plastics in

Sast Africa in 1985 is estimated at 490,000 tons compared to production of 12?000 tonsil/
only* Thus-j-a&-th©r deficit ■■■will be .a"bout,-4&0,000 .tons, more ..than one plant .for the-,

production of this quantity could "be set up in different countries ,.q.f .■.the,., s-ub.regdon.

408. As was suggested for -Wes't^and .Central Africa? East Africa., wjien -planning .to establish

petrochemical industries, should malce provisions for the setting up of complementary

plants-in more--than one oduntry-in'the .subxegiori. , .Thus, yCK, for instance, ..couia :be

manufactured in the country where the suggested large ethylene .plant will "be.located,

but the monomer (YCM) could then be made available to another country in the subregion

for the manufacture -of PV-C;. - .:..-..-..:..

409. However, it is not possible at this stage to estimate the different ty^es and

capacities of plastics required by the subregion. A detailed market survey of ^the._ ._.;-.■;_.

countries of East Africa for this purpose would be necessary.

Other End-product Petrochemicals

410. Table III.21 shows the deficits of some end-product petrochemicals in Eaflt Africa

^ 1985, ..;.^:.;-,;e..^.-.\ ::-£..,.±.^r :.- -.■-.;; -..-..■■ .-..-■... .:. . v. .-.:.■:.:.-.-. ■■■■ -:: •■-- ■

■' Table;-111.21s Deficit of Some End-product Petrochemicals in East Africa by 2-985

End-product Demand Production

Petrochemicals in 1985 a/ in 1985 b/ Deficit, x-.

Synthetic'■fibres 75 NIL 75- ';-- ■ ■

Synthetic., rubber 95 ^IL 95 — ■ ■■

Synthetic.detergents 90 MIL, 90 - J-

Sources a/ OTIDO's ICIS estimates. ■. . ■ ' ■' ■': '' - : ■ ' ^ ■_;/:_■_,

_b/ Information obtained' during the field mission and from international

publications.

411. From Table III.21 the following areas/project opportunities were ' identified- for' ,;

1985 s ' -:;

.":'.'(a). More than one unit'"with combined capacity of' 75,000 . tons/annum of' synthetic

" " fibres 5"

(b) Two'units each with a capacity of' 45?0OO-5O,OOO tons/annum of synthetic
rubbers 5 and

(c) More than one unit with combined capacity of 90,000"""tons/annum''of' synthetic

■. . detergents., . .,. . . ....,;_. ■ ..,...■..-..

412. The particular types and capacities . of synthetic.■fib.re1sy...rub"b.ersi.-and-..determents

to be established could only be estimated after a detailed market survey:in-the subregion

has ^oeen carried out.

1?/ Information obtained' during the'; field mission,'.
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South-' Africa ■ ■ . : :.■'■:. ■■■- " . . •■■.. . '..... .:, : , .-

413. Approaches to development of the petrochemical industry' in'South Africa is

excluded from this survey. ...

Estimates of 1985 Subregional Demands for Petrochemicals made "by XJFXDO, .,,

414- Tike; estimates of subregional demands for petrochemicals in' 1985, :.tMch were made

in 1978:by UNIDO's. IGIS _l8/ and which have been used^&n^this Report seem .to be somewhat
optimistic. From indications obtained from the fialdtcmi^ijlon, it seems likely that the

I985 demands will probably be attained between I985 and 1990.

Consequently the identified subregional petrochemical -.project capacities suggested
in this Heport may prove to be realistic for implementation between 1985 and 1980.

Manpower

415. The. estimated manpower requirements for the ■pe-.trockemic'a'l industry in Africa by
^85 18/ or. during the .period .1985-1990. is as follows:.

Technical- personnel.;( including unskilled) 23,830 , : ^:':
. -.' Adniiiii-sirative' personnel •■ .. : ---2y47O. ■ '"."'4

Marketing and. sales:: personnel ... . ; . 1-, 100

416. A further breakdown of manpower'needs, is. provided'-hereunders .

Technical Personnel--including: .-.■■■■ ■ Per cent

of total Number
managerial staff and engineers 3 820

foremen and technicians , , . . . 10 - ■ 2740

skilled workmen ■ . .: . 45 12330

unskilled workmen . 29 7946

Administrative Personnel including* ... ■ :

managerial staff . ■ . .... . 2 550

- clerks ..'-.. . .'. :■ • 7 . ... 1O/20

Sales and Marketing Personnel .including;: , ... . • .

■ managerial staff 2 550

: ■, - clerks-.- ..-. ;- .■■•.....■ : - ■ : : a ■ 550

417. The above. da£a for manpower-need estimates for 1985,should servers a basis for
estimating the -African" manpower' requirements', up! to.., the. year 2000*

Administrative and Institutional Mechanisms for Multinational. Subregional and Regional
Go-operation _\ ^ , . a

418.. For-further development -of the,petrochemical industry at the multinational,
subregional and regional levels,, it is suggested that-.-^he following;-measures and activi
ties in the area of petrochemical industries, parallel, with other activities and other
existing .instrument's and 'forms "of economic and industrial co-opera-tion be carried outs

1-8/ .Sourse: Summary of the Draft World-wide Study of' the Petrochemical Industry
(U.5ID0/rciS.72), 15 June 1978. (itfote that the figures were adjusted slightly),
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(a) Exchange of information on transfer of stechnology and most recent -.develop

ments in the. petrochemical industry^ ■ ,- ,. _ . ■ ■■ ..

.("b) Exchange of experts and trainees 5 and

(c) Perrod'iTr~'rEfgTCn'al and "suih*el?ionar'"mee tings of'plannihg,' 'finance "and teclipt'olo

experts fro-m' member countries.-' The objectives. of these meetings- (also* to; "be

attended-by representatives-frorivSCA, OAU and OTIDO as well-as advisory "-'-

■"consultants) would "be to5 ■ ■ ■ ■ ":

(i) Examine specific aspects of the petrochemical industry relating
to the subregion' or region^ ■ ■' ''.''..'

(ii) Harmonize investment? fiscal, custom and other policies of' African
governments, especially at multinational and subreglonaV 'levels-a^

1 . -. (l-ii); -.-Carry buti; 'the necessary preparatory-and financing activities'of-
projects of "interest"'at1 the: multinational and subregional levels^

(d) Creation of a national committees for the;development of.the petrochemical
industry in each country with prerequisites for the development' "of/irhe indust: ■

This committee should be composed of planhingj- finance and technology experts

as well as others (such as legal experts, etc) whenever necessary. The main
objectives of the '^committee., would -be to:s* - :r *

(i) Carry out preparatory work for subregional and regional periodic
. .. ., meetings of experts and

, \ .-, (ii) Take the necessary follow-up actions or measures at the national
■■■"S1 . level, as a result of decisions taken at the subregional and regions'

meetings 5

(e) Creation of centres for the development of-the petrochemical industry at the
subregional level. Priority should be given to the creation of one centre

for West and Central Africa and another for East Africa. These should be

stapped by a group of highly qualified local and international'experts, and

equiped with equipment for research, pilot plants and training facilities.

The centres oould assist in the following?■-

(i) Collection, analysis^ dissemination and exchange of.information5

(ii) Elaboration of short-term and long-term programmes at the subregions'
and regional levels 1

(ill) Preparation.and evaluation of trends, of.petrochemical products .
consumption in member countries5

(v) Preparation of feasibility and pre-investment studies? "

. .(vi). Carrying out'research related-to most recent developments in 'petro-
■- .■ . .chemical technology^ ■ -: .'■'-•■ '■

(vii;) .Standardization of processes, equipment and products as well as
quality control, and.

.(viii^ '- Manpower training and" development. : ■"' "'• " ■ '-. ■ ■
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The Hole of ffCA/OATj/JHTDO in the Implementation of the Programme

419* Assistance to be provided for the implementation'of programme's, are summarized in

Annex III B. ,. For ,Jh.e .period 1979-1981 they comprise-17 consul tants/experts wi-th- a
total of 64 man—months for the countries visited as detailed in the country reports.

With respect to subregional programmes the corresponding requirements for the same

period are six consultants/experts.and 78 man-months. .

420. In addition to the above manpower needs one senior substantive staff, officer will

be required, from 1979 through 1983'at 30A headquarters for co-ordinating an& follow-up

of the assiata-nc'e to be provided to African countries and subregions and for the

implementation of the programmes. He should be a chemical engirifee'r/br-industrial
chemist, with wide experience in planning and in the preparation of-..feasibility studies

of petrochemical projects and well acq.uain.ted with the uses of petrochemicals.

O '■}" ■
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ROLE AND SIGNIFICANCE OF TH3 FHARMACHJTICAL IMSTRT

421 o The development of pharmaceutical industry is of crucial importance, j^pr; African. Rl

countries for. a. number of reasons which may be summarised as followss ...... ./,;.,.

(a) Jharmaceutical products are essential commodities from the point of view
.... of., health care and improvement of standards of livings

; (b) ;The. demand for Pharmaceuticals is far greater than their present supply
:/. .and it would'not be practicable to meet it simply by importing the

■ ■■■■■■, :. ;.. requirements all'the time.. ■■■■•■ ■ ■ ■ ■■ ■ ■'■'-.■' ■. - ■

(c) ■fe^rmaceutical Have a socio-political, connotation also,, since the '.,.;,,,,
consumption is financed to a large extent from public sources

inasmuch as the supply of Pharmaceuticals to the public is, in a

number of countries, free, for economically weaker sections of the

society.

(d') An indigenous drag industry may give required filip for the formulation
of natural health care policies on lines appropriate and desirable for

specific needs of individual countries.

(e) Establishment of preliminary stages of pharmaceutical manufacture e.g.
packing, galenic or formulation activities is generally not a highly

complex exercise and can be undertaken easily. It can help minimise

import-dependence and reduce cost of medicines, besides ensuring

ready availability of products.

422. The pharmaceutical industry is thus one of the very promising areas in the

industrialization programmes. Barring the basic drugs subseotor, it is amenabletion

to small scale or medium-sized activity within the investment costs relatively low

for preliminary stages of pharmaceutical production and only moderate in the case of

manufacture of bulk pharraaceuticals. Further core, the iuveetiaents are relatively

quickly recovered and there is this potential for a multiplies - effect on the invest

ments,

423» The technology for establishing the preliminary stages of pharmaceutical pro

duction is well known: not complex and can be acquired relatively easily, even from

other developing countries. Generally in a form already tried and adapted to the needs

of developing economies. The machinery for formulation plants is also not complex and

can be used for a variety of end-products„ The concept of economy of scale for pro

duction is elastic, making it possible to establish production sizes tailored even for

limited demands or small markets and yet have the flexability of easy expansion on

demand. For countries already possess formulation and packing facilities backword

integration could be considered« Acquisition of even complex technology as required

in such cases and for manufacture of bulk chemicals will not have any major problem as

there are well established international arrangements for transfer of knowhow, joint

ventured and licensing systems.

424. The development of indigenous manufacture of Pharmaceuticals in bulk can sub~

stantially reduce the cost of products.* A number of indigenous raw materials, eog«

medicinal plants, animal by—products, and waste products from chemical and related

industries can be used in modern pharamceutical production. Many African countries

have extensive resources of natural plants and vast experience in traditional medicine.

She potential for the integration and enrichment of traditional experience with
"modern" medicine is increasingly being recognised in Africa.

^^
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425» The need for rigorous control, testing.uniformity and other skills inherent in

modern pharmaceutical production has an important and beneficial external effect on

developing countries* It enables the establishment of testing laboratories and pre

liminary' screening' facilities <, The introduction of relevant training in education ■

institutions and the diffusion of technology.related to chemicals are all essential

.for continued progress in industrialization and have a catalytic effect on industrial

. development o ■ .■, ■.

The development of the pharmaceutical industry could also promote and.influence

co-operation among individual countries on subregional basiso fharamceutical products

'in generalj can"be easily transported and therefore production especially of-essential

bulk pharmaceuticals and other types can be concentrated where economies of scale may

'call for larger markets. .-,,'.■ ,-/■ .-...

B. HEALTH SITUTATIGM AND POTENTIAL NEEDS OF \. ''...
H^RMACHJTICAL HIODUCTS IN AFRICA ■"■...;.'

427» While health conditions in African countries have improved in recent decades, if

■^mdasured by the criteria of life expectancy at birth, they still pose major concern,

'-''' Table XV«lJ}

1935-39 1950-55 1955-50 1960-65 1965-70 1970-75

Developing regions 32oO 4l«7 .44*4 47°O 49-0 . . 52.2

Africa ■ ■ 30.0 36.4 . ! 3^.6 40*9. 43-3 45..O
Developed regions 56^0 64.6 " 67.8 69*2 70.4 71 = 1

Sources: Health, Sector Fblicy faper, World Bank, March 1975 ' ;

Selected Tlorld Demographic Indicators hy Region and Country, 1970-1975?

United Nations Secretariat.

428« Generallyj an important association exists between the health status and per

capita income? African countries which have the lowest per capita income in the world,

report;the:lowest levels of health (Table IV, 2), . -

Table. IY» 2. Efer .Capita GNP and Measures of^j^Ltj^^tajrus^ in

Countries . ■ .

Jer capita .■■...■.."...'. \ ..:•■•,.■" ■■■-■. ^;./: ■■-.:,.■■■.;■■ .;.-■_ .■ .-'

GNP (US$' ■:■ Crude.':r~^. ■■■•;- Crude '. .." ' ■■ . Infant . ■ ■ ■ ;■ Life
constant)a birth rate b^) death-ratet_j>) niortality b) .

Eastern Africa

Burundi 64 47 •> 5

Ethiopia S3 45 «1

Kenya 180 47^7
Tiladagascar 124 49 ° 4

Mozambique 195 43•1

23,0

22.9

15.7
210Q

20,1

101

162

115
102

• * a

41.0

41.0

50,0

43.5

43-5
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Somalia

. .Uganda

Tanzania

Zambia

Central Africa

- ^Angola , [ '. ".'

■'Central' Afr»Smpo

"Chad

Congo

Gabon

Cameroon

Zaire

'.Norther Africa. ■ ■

.-.Algeria . .■ ■ ■

Egypt

Libya

Sudan

Morocco

Tunisia

Western Africa ■ ■

Ghana

Ivory Coast

Nigeria

Upper Volta

Mali

I/iouritania

Niger

Fer-capita

GNP (USV /

constant )a__

.. 96

' . 124

103

441

283

100 ■ ■

90

269
1227

190. ■■■

99'

.■'■373;.
204

2128

183

243

' ' 415 ^ ^ "

297

283'
17S

55
56. ■

165
. 00 ■. -
00

■■'■

■ Crude

birth rate b)

.. -.47.4 ..
43*0

41.7
49.0

47.2 ■ ■ ■

46.6

■:; 47,4
44.9

... 32.9

'■ 43.7 ■ . ■■
■ '45.5 ■ ■

/■■■■ ■ 48*5 ■ • ■

43.7

. - *5*2 .-■-. -.
40 o 5

4Goo

46.2 '

. 45.0 "•-.

■ .49.7
■40oG

49,2

45.0

Si.? ■"■ ■

Crticle ' '

death rate'.bj

21.8. ■ ■ '

15; 9"
22.1

1C.C

■ :;24.5:
■ ■''■ ' '23 0

■ 22,6 ■

23 01

2100

"2O.0

:. ^14O6

15.6

-13.6
"16.3

14-4

13=7

160 0

20.7

- 22.3

26.5

■ 24.3
20,0

"210l

Infant •" ■ " \

mortality b)

154 -". :
113 -. . :■

165 ■ -.
159

DO*

■163 •-■■:I;

: ' 155 ' ■'

184
110

115

ri/-

'JO

I/O

•■ • .

121 ■ ■

149
120

122

-154

157
lol

ISO

137
140

■ tif0

'.- . 41.0
. 30.0

■ 44.3
46.0

'■ ' 3B.5
■ 41.0

: 41.0

41.0

43.5

43.5

53.6 ■

52.9

55.1
50.5

53.5

54.7

43o0

" 43.5
■ 41.0

37.3

■■ "39.7

43.5

..; .43.5

sources! EGA Statistic Division

ECA,"Demographic Handbook for Africa^ 1970-1975,. April 197!

429- Health conditions in most African countries are basically similar. Their basic

disease pattern consists of fecally related and air-borne diseases (both infectious
and parasitic diseases) which are communicable and those arising from widespread

manutritiono These three elements interact cumulatively and synergistically.;, ', ■- -

430. ■ ■-■Differences between urban and rural areas -in developing African -countries, are

relfected alongside substantial inter-country similarity in health conditions?

mortality rates being Eiuch higher■in the rural areas* ; ;
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431* The gross death rate for i960 in the rural areas of the developing world was

estimated by the United Nations at 21.7 per_1000, compared with 15-4 in urban areas

19£v These differentials'are a consequence of the5marked contrast in socioeconomic

conditions between rural, and urban areas. ' ' ■

Statistics on patterns of diseases are usually grossly under reported|' the degree

of under reporting is probably much greater in respect.of rural.than for urban areas*

However9 statistics .broadly"'indicate the different disease :.pa"vterns of developed-.and .- . ■

developing countries/('Table IV. 3)* ' ■

Table IV Miodel

Model . '■/■■'.■'•■ ; ■■'■'[■■ Y'ifodei; ■ " ■' "'

Developing country : ■"Developed country

All■■causes-../: ■".■ .- :'-■-■. ■

Infectious parasitic and

respiratory diseases

Cancer;;.1 •■.;■/-.' .■.>:.:■;. ' . .

Diseases 'of ".the circulary .jaystem

Traumati,c ■ injury ;.} -*" i ■'■: ■' ^' ■

All other causes,

100,0

43-7

.3-7

:.;i4-0:

3.5 .

-. 34.3

100,0

10,8

-3Z.Z

Source^"- Health, Sector Iblicy Riper, World Bank, March X975-

433« In view pf,the above, prior-i^iGs for/treatment in developing countries are

different frbfei those in most developed countries* '-■•■■''). ■ ;,

434o While1 the attention - priorities of developed countries lie in respect of

diseases of the heari^ and the central-nervous system and psychomatxc conditions,

those of the I developing countries must-be towards the treatment of parasitic and other

communicable or xiif^"tious ..diseases and the development of -trea-tments suitably ; foi** thecommunicable , or

existing s/itutations. ■ ... ■..■?■■< ' ..'' ..; .=■■ .■ ■ . .■' --"■"■' '■■ . '.. -, ' -■ -~/'

435» The mpst widespread in African countries are those trajisnitted by human

feces* The most common ones are the intestinal parasitic and infectious diarrhea

diseases. . In Egypt, the monthly, incidence o'f-diarrhea among Children;of\pre-school

age has beejti;-©^tiinsited to be between 4P -and "50 per cent ih :lippei*; Volt'a the number

of registered1-"d'iarrhea cases per 100j.00p...inhat'itan^s was 1431^ in'^975* -''. ;"'.''■" '.'■■■

. . ■ ■ -.. _.,-.:-=■.' ■.-yi-r- . . ■ ■ ;. ■ ■■■ ■■ ■:■■ --y-. ■■■■';' ..,.-. \ r.,, ■ "■vv.o; ■■

19/ United:Nations pemographic Trends in the Norld and "its.11 Major

' New ■York 1973. "" '"■":.:' ' ' .- ■ - - ' "•' '^:' :- " '



436. Basically dysentery amoebiasis9 enteritis and other diarrhea diseases-were the
leading identified, cases in Nigeria, Cameroon* Gabon and Tanzania. Intestinal • ;
parasitic diseases are frequently chroniG and debilitating rather than causing acute
illness or death*.

437* Air- borne diseases occupying second place. The group includes tuberculosis,
pneumonia, diphtnerla, bronchitis, whooping cough, meningitis, influenza/measles, ...
smallpox and chickenpox,

43o* Vector-borne diseases are less prominent in mortality statistics, but are non-
theless significant in the African countries* The most widespread of these diseases
is malaria, trypanosomiasis (sleeping sickness) schistosomiasis (bilharzia) and *'
onchocerchiasis (river blindness). In Gabon the incidence of malaria was 12,535
identified cases per 100,000 inhabitants (1973) 20/ and in Upper Volta 9224 (1975)
21/, In some areas malaria infection rate is as high as 95-100 per cent. More than
10 per cent of Upper Volta population is affected by onchocerchiasia and includes
40,000 blind people. Schistosomiasis is debilitating disease in areas of slow-moving
waterman-ideal- habitat -for snail colonies e.g. the Nilo Delta region in (Northern-
Egypt).

439- Even though life expectancy is increasing and the incidence of specific diseases
such as cholera and smallpox has, in some countries been eradicated or reduced, poor
health persists in African countries influenced heavily by some socioeconomic charac
teristics of population. Ibverty, accompanied by rapidly expanding populations,

malnutrition, and congested and unsanitary living conditions are at the root of the

health problems in developing countries, particularly in African countries. When
large numbers of people live in poor house-holds located in crowded, unsanitary .
surroundings, communicable diseases spread easily and high mortality and morbidity
rates result,

440. Widespread malnutrition is characteristic of ppor nations and contributes to the,
incidence and severity of health problems.. It; is also a najor contributing factor in
infectious disease, i.e. by lowering the immunity of the body,

441. The fecally-related or fecally-transmitted diseases generally have a common
origins the contamination of food, water or sold with human waste. Diarrhea
diseases, typhoidy. dysentery, cholera and other intestiEtal diseases are spread where

the water is not safe for drinking, or where it is insufficient for personal hygiene
and sewage disposal. In most African countries only a small proprtionof the
population has access to snodera clean water system.

442. Health services.in several African countries are based on the principle that
every citizen should be entitled to a proper and free of charge medical treatment. ■
However, Government expenditure,on health in African countries: seldom exceed-2 per '
cent of GNK In the six. countries visited, health service outlays as percentage of GNP

were between 0.7 per ce£t in Upper Volta and 1.8 per "c.en-fc in Egypt, and Government
health expenditures per capita were between US$e.56 A: US$3.91 Ms^otivelJ? These
compared with 10.1 per cent fend.US$73.75 respectively in Yugoslavia and indicate the
existing gap even within the developing: .countries (Table IV,4)VIn Upper Volta the
percentage 'or health-budget in the national budget is declining SJ r^i 9
percent in 1970 to 5 per cent 1976. 6 * y

20/ UN World Health Statistics, 1973-1976, Volume II, Infection Diseases,

21/ Dr, F. Martin-Samoa, La Sante fUblique en Haute-Volta, Ougadougou 1977,

F^Pl^^i£1^33Wj^^
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.Table IW4« Government Health Expenditure^ inm Selected African Countries

•;.:-. ■ . Health budget Health budget Govertf&erit Health

Country as percentage of as percentage .:. expenditures
. . ■ ■'■ national budget of GHF , per capita

.;■■-.. " -■'.. "; . ■-, ■ . - ■•- ';-■■ : . ■ (us ■■$_)■ - ■ /

Upper Volta -.-4.3 0-7 °'56
Somalia 6,7 . 2,0 1.40
Ethiopia 6.9 , 0.8 0.67
Tanzania ' ' 6'. 3 1-5. *W
Uganda 9-6 1,7 2»2A
Cameroon 7.0 1.0 2,02
Egypt 8*4 1*8 3"31

Ghana

4
7*3 ' 1»3 . 3.7&;

Yugoslavia . 3^.2 . ■ 10ol - .: -73-75
-. " "'■"V ' ■ ■ " ■- 5.8.- ; -2.4:-,'.. ■, .. - ^35.00"

United Kingdom ■ ; ,, 9.5 ■•• ■:-.= ,4»3 ...■■/■. 1058l6 ..

Source.; World Health^Organization, World Health Statistics5 1973- • ;~

443, A large part of government funds are spent on hospitals and other curative health

centres rather than on preventive measures. ■

444« Hospital facilities are concentrated in urban centres*. In Gabon (1976), the
percentage of beds in hospitals to percentage of population in different provinces '

varied from 0.8 to 1O9 (average. 1.0)'. In Cameroon, only the last Five Years RLan
I976-I987) emphasized the necessity, to give - priority to preventive treataent and

to reinforce the health infrastructure in rural areas. . In Gabon, 50 per■ cent of '-■

doctors are located in Sstuare district and most of them in Libreville^

The health infrastructure and medical manpower are generally insufficient.
Riysicians usually establish their practice in urban centres rather than respond.to

the critical needs of rural areas. The number of persons per hospital bed and per

physician,aref exception of Egypt (Table 5) below the World Health Organizations

for developing countries ( see also ANNEX IV.l). . " ■ ■■ ■■'■-.■;.■■■. ■

Table IV. 5o Health Facilities per Ibpulatipn. :

Fbpuiation per Ibpulation Ibpulation

Country , Hospital Bed per physician ' per pharmacists

1975 1973

Upper Volta 1667 1170■ 92828 56460
Tanzania : ' 699 TOO 20702 18490 ... 409280
Nigeria ' 1351 1170 20525 14810 42460
Cameroon 480 380 58OIO 17790 64080
Egypt. ' : 463 470 ■ ■ 1913 . 4630 . ..-;:. U4oQ
Gabon 100 ; ,. ±*±_ ^10 . ; 33330;.

Sources Derived from World Health Statistics Annual Vol. Ill, 1977> WHO, Geneva



the population-in Africa does not have access to such basic health care

S ^T^^r^ tO arthe™ dU1^ ™-^ and I^ ™-^

xt was estxmatedthat in Dar-es-Salaam in 1973 more than TOO healers ere SartioC
and the_number of patients was 800-1,000 daily. In Upper Volta over- WpJT^Ll^he
ropulatxon consults the traditional healers. In Cameroon traditional treatmS i°
serioS W ^ !Tlth °are P~°«»ing any eXposure to the mode™ raedicine 1^1 in
serxous cases. Ira?>rtant factors for the popularity of traditional remedies T
lower cost compared to mdern drugs, which brings them within the reach of S
sectxons, and the histrical element 6f peopl's far in the traditional
they are part of the cOmlUnity. Thus the traditional readies cZot

S^L^f^rsStin Afrlcan coimtries - r^the
8. While .Pharmaceuticals alone are not sufficient to provide adequate helath
SlfT^^ Mle ln ^-""g' maintaining znTreztoXTtll health o
^w!% STst?raatxc vacexnations have eradicated small-poX and reduced cholera and
tuberculoses xn some countries. The- use of chloroquine has helped to prevent ^
cure malaria, not to motion' the-role of antibiotics. The on-going helath ca

t^ltir^11™™*3* °f health Si lid ^ S^ ^
growth of the potential market for Pharmaceuticals in each country is stronpl

s

12

rn
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level of consumption must cover all essential and basic pharmaceuticals, so as to ful-?

fill all fundamental health requirements"in developing countries!f8 .-23/ ■ ■ . '■

. Applying the US$12 per capita consumption to the countries visited by. the mission

24/9 the figures would emphasise the existing gap in pharmaceutical' supply ; although
this would not indicate the demand which should be anticipated in connection with the

project population growth (Table IVO 6)0 . .

■Table.- IT/« 60 -Present Consumption-and Jbtential-Needs of

in select*

Country

Tanzania

Gabon

Cameroon

Nigeria

Upper Volta

ad African Countries

' Present

Consumption of

Fharrnaceuticals

in US Dollars

{1977-7o) minimum ■

91 K — ^0 0
t-/aj ~" J>Ja-J

0.7
22,0 - 21, a0

22000

3*0

Potential Needs

calculated at

minimum US$12 '"■

per Capita at

present population ■

Ua /

. 04«0. ■ . ■

040-0

72.0

Ibtential needs

to present

consumption ratio

per cents ■"■

630 '" '"■' ■
100

3170

■ '3G0

2400

TEiis general approach gives some idea about the order of magnitude of the effort

which has to be made in individual countries in the development of domestic pharma

ceutical production h&- meet their needs of pharmaceutical. It is equally difficult

to determine which paharmaceutieals are to be given priority for individual countriess

The African countries not only have the -aoual medical problems facing any country9

but also."the task of contending in the first place with widespread.endemic diseases "

which afflict a large projortion of the population,. Existing evidence and information

in this respect gives an approximate indication only, ■ . "

452. In the countries visited there ware on' the market more than 3000 pharmaceutical

specialities, most of them belonging to the1same therapeutic group? similar or■equi

valent therapeutic effect. There were many alternative Pharmaceuticals available to
treat any of disease conditions« ■ '■■ '\ . ' .

453« ^e World Health Organization lias made an attempt to prepare a basic list of"
selected Pharmaceuticals which could meet the needs of the vast majority of popula

tion in the developing countries, A WHO Expert Committee.hac recommended a model list

of Essential Drugs of about 200 pharmaceutical preparation for the medical treatment

of people in developing nations <. 25/

23/ Summary of the Draft .World-wide Study of the 'Pharmaceutical Industry
UNIDO/ICIS, 74, June 1978. ■ -

24/ Expect Egypt where the prices for Pharmaceuticals have been frozen at the i960 level.

25/ The Selection of Essential Drugss Report of a M0 Expert Committee,' HHO, Geneva .
1974 c



454. The selected ■pihariaaceuticais'' are those which cost wise give maximum therapeutic
efficacy and result in optimum treatment at minimum cost. They are drugs regarding which

the chemistry and;..pharmacology are fully described in/the recognised national formula
ries and pharmacopeias of the world.; : ■ '

455. The Thirty-First World Health Assembly (May 1973) urged meiaber States to
establish National drug lists or formularies by international nonproprietory names

(generiq.names).including essential, drugs selected on the basis of health'needs of
the countries 'and taking into account the criteria of ?JEQ. It "was" also recommended "
that the products containing these substances, depending upon the needs of the countries,

should be produced locally,, Unfortunately until" now, none of the African countries

visited has' -prepared a National list of essential Pharmaceuticals«

• Consumption of Pharmaceuticals in Africa is relatively low. In 1975/75 it was
1,75. per .cent of. world consumption, while1 the share of African countries in world ■
population was 9*5 pa^1 cent (Table IV, 7). . ■

3Q4 fo some other

Consumption of

Hiarraaceuticals,

millions US Dollars

Europe — West

America — North

Africa (without South Africa)
Africa (without South Africa

and North African countries)

/,0 000

0,OCO

700

Population

million

3,970

367

■376

ler Capita

Consumption

in US Dollars

10*0

35.0
OK f~\

1.S6. '

1.21

Source^ Estimates -based on various publications, ' . - ■ ■ '

457. Consumption in Africa ( without South Africa) has been covered mainly hy imports
which amounted to about US$550 millions. Local production in the region in 1975/75
i-ras about USf'200 .millions (005^ of world production) (Table IV. 6)

Afrjtpa,bj_ and

Consumption in From Ifer Capita

million US local From consumption in

Total " production Imports US Dollars

Africa (without South Africa)
North Africa

Africa (without South and
North Africa)

700

340

360

200

160

550

216

334 1.21

Sources Sstimates based on various publications.



458... Consumption of pharmaceuticals in African countries visited is illustrated in

Table"iV/'9. * ".; . " .. ;. ' '■ ' -.".' . ' . . ■ ■

TaM'e;r'XV-B 9. Consumption of 'Hxarmaceuti_cj^s_i^_Selected| -African

.... , ..-..-. ....

■ Upper Vblta \

Tanzania ' '

Cameroon "'"

Egypt a/
Nigeria

-- "'Gabon ■■■; ■"- -_ '■ ■

ries^.JL927

ibpulation

in millions

: ■'■ . 6<iO ■■•-"■■■ ■

■ "—\15.9 '
■ ■■■ ■ •■'■■ 6,8 ■ ■"

40.0

■.70"0 , :■■■

Consumption in million

Total

■3.0"
27*5-30.'

17.5

10Sc5
215.Q.

7B8«6.3

I Dollars V. . . ■

From domestic

j^i?o4uction

- . ■" ■

P -.■2.5 ".,. . ■ , 25
■ . .-

96,5

From

imports

-., 3.0 . ,

»0™27»5

17*5
10.0

,191.2 ■ -

Fbr Capita ■

Consumption in

US Dollars

. ■ . 0.50 .

lu.Ol

2^57

2,66

3.14 ,.

.■■2sti^a^es- -based- on-different sources

B?ices of pharmaceuticals are etablished at thea/ B?ices of pharmaceuticals are etablished at the 1953 level, thus the
consumption ievel is not. quite com^rable Kith, pther countries.

dollars! Libya459. In some other countries per capita consumption in 1975

9,90, Algeria 5-10, Ghana 4«4O, Liberia 2.00y Sierra Leione 0,70.

460. , Ge^er-allyj- two-distributing channels for pharmaceutical ...supply are. functioning

in:indiyiaual'countries% public and private.. The public distribution sector is^usually
a state-owned - central whole-sale agency (e.go Central Medical Stores or iharinacia
d'Approvlsnnesaeht) undesv the supervision of the Ministry of "Health.,. . The agency works
in the framework of budgetted sums which are frequently far below the critical^ minimum.

The shortage of funds- forces the distributing agency to limit as .much" as'possible?

the list of pharmaceuticals it handles. Although in none of the visited countries the
list of Essential Drugs recommended by 13H0 has been introduced, s:Gni^official, lists, of
principal medicament are in use in some cases approved hy the-Ministry of Health, as .

a basis of pharmaceutical import within the public sector. . The number of products

used in public health sex-vice is about 300-500 pharmaceuticals• ■ . / ■ ■-„.■-■.■ :-- '

461. It is not formal that, because of financial or other difficulties the deliveries
of pharmaceuticals may be irregular or restricted. The patients are often advised to
purchase on thierown necessary pharmaceuticals in the pharmacies even if they'.^ave
right to free of charge treatment. Thus the more sophisticated and more expensive

drugs when indispensable must be bought privately. " . ■' .■•-.■/■ ■■ '

26/ Summary of the Di'aft World-wide study of the Poarmaceutical Industry -

/74» June 1978 " '" "" ;8.
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46-?.o. This- ■situation is not typical only for a-country like Upper Volta, where'.the*,
consumption of Pharmaceuticals in public sector only 7 per cent of total consumption,

but also for Tanzania, where about 50 per cent of the total pharmaceutical are used
hy the public ■.'•health: service,, .. ■ . ' . ...■■...■.•..''. ..' -.

463* The public distributing agencies purchase pharmaceutical products by the tender
system. This requires that projections of requirements be prepared ahead of time

(usually, up to two years), .since a tender list drawn up at the end of one year "and
issued at the begining of the next year would' be supplied" probably early third year.

464• The private chemicals for pharmaceutical distribution consist of private whole
saler institutions or voluntary health centres and pharmaciesa The last offer a whole
range o:f-pharmaceutical products of about 3000 or more brand specialities. All'of

them have" to be formally' registered with the Ministry of Health, except in Gabon where
the registration is not yet introduced*

Numerous Pharmaceuticals contain identical active ingredients or are therapeutic
equivalents,, They differ mostly in brand names and in price, Prices of equivalent
pharmaceutical vary a great deal* This is illustrated in the Table IV. 10 by cases of

acetylsalicylic acid, chloroquine phosphate and tetracycline hydrochloride price*
Nigeria. ■ ' '

A>_..IP..* .' .BpAceg. of Some_ Tjierpeutic Equivalent
s_ in Nigeria

in

■■Generic Name/Brand .■ Name/
^'Manufacturer1 "':-■

frice .Relations per Unit a/

to the less Expensive Eroduct

on the Market « 100

AGEITLSALIGILIG ACID ..

Iblopririy Iblfa 300 mg..

Rhodin, Specia 5Q0 mg

Aspirin," Bayer'300.mg ,..■ -.. .

CHLOHOOJINS HiCGH-KTS"250 mg

Delagil, Egypt

Arechina, Iblfa

■Assiquine? Assia'-": ■ ' "

Melaquine?-GruAnenthal ■

Scanniquine, Scandrug., .

Resoebin,. Bayer.

Novoquin, Biode

Aralen, Winthtrop

IvIalareXj, Dumex

TETRACTCLINE HCI, 250 mg

Hospicylxnej Ger'tex

Gs Srba

ist» 3iochimico

Flormycin, Italdrug

Ambrainycine? Lepetit

Tevacycline, Di^engoff

100

390

400

100

133

155
200

160

230

250.

300

400

270

310

330

330



-107-

Generic

Biomyciri, Biode /■■ ■''■'■''

Klkocycline 9 Elkcfeiilano

R>ifanycine",' JFblfa ^ ■

Jrince Relations par Unit a/
to the less Expensive Iroduct

on.' the Market «- 100 ■. ■ .

. - 520 ■ "

Duraocycline ?.' Dumex ■ -

Flavacyn, Bootes

Achroinycine, Lederle

715

715"
860

950-

■ ,: .■"'Sourcoi :■ -Derived -from. Medical- Index of Eharmaceuticals Specialities in " . ' '

■ ' ■..' Nigeria/ January-March 1978. .. ■ .. ■ ■ ■. *-._■■'

a/ Unit means table or capsule-

466. As shown in Table IV. 11 the major part of pharmaceutical^ ■.requirement ;c?f,■.African

countries are imported* The francophone countries (Gabon, Cameroon and Uper Volta) :
import 95-iO® per cent of their demand from Franceo These include products made in other

countries (eoge West Gersiany, Switzerlandj etc.) but imported through France. The whole

sale agency operating in countries is a subsidiary of Soci-ete -iSuro-Africaine Hiarma-

cetitique— fferis. Imports to the anglophone countriesj however, come from numerous inter

national companies mainly from Europe and the United States. All important world-wide

pharmaceutical companies-maintain their representative offices or;subsidiaries in each

country* In some countries (e.g» Nigeria( Sgypt) some of the companies have their
repacking or formulation facilities, sometime as joint-venture enterprises. ;

Table .IV. ]

Country

'Tanzania'

Gabon

Cameroon

■"Nigeria ■ ■_. ':"

Upper Volta':

LIa ■ Imports of Pharmaceuticals xn 1977

1 ■ •■■'• ' '.

Import of fihishecT

Pharmaceuticals in

million US Dollars

25.0-27,5

7.0-8.3
17,5

120.0 ■' ■ '

" 3*0 .-•-■■

20.0-23,0

xn -the Countrxes vxsxted

Imports-share in

Total Consumption

■ ■ W:; [

95 ■

100
op ■■ ■ ■

; 100 ; ,, \- ' . .

The pharmaceutical market in some of the African countries is sizeable.

(Annex T?« 2) and therefore attracts keen competition among the exporting -companies.

They promote their products through the media of information service to the physicians .

and pharmacists in both public and private health services. -The bulk of the promotion

effort goes into persuading doctors to prescribe well advertised products by brand, names,

although less;expensive products with identical pharmacological and therapeutical

properties.are available. It is quite likely that importing countries are paying



more for Pharmaceuticals than necessaryZjJ , even if severely conditioned by the

limitation of low- per capita..income, px their peoples* The marketing practices which

rely on free samples,-frequent visits by representatives;, voluminous mail literature,

and similar promotional gimmicks practised in developed countries are questionable

under African conditions. -.■-.-

458♦ Besides, advertising, geared as it is towards consumer society in industrial
ized countries, is likely to mislead most consumers in developing countries in to

incurring unjustified expenditures, The relatively high consumption'of tranqulizers

and tonics (5 per cent each of total import) in Nigeria or proliferation of therea-
peutic equivalent products in Gabon for instance seemed to be evidences of .diverse

consumption of Pharmaceuticals under the influence of advertising blandishments0

469*- African countries, despite their low par capita income, are giving relatively
high priority to'; pharmaceutical supplies* Among the imported chemicals, pharmaceutical

products occupy the first place. Their import .-value, is. more-than the combined imports

of fertilizers and plastics (Table IV • 12)„

Table^ IV._ 12 s _ Imports. of Chemical, ifroducts by; Subsectors in

■■■".. '-'-Countries in-; Africa iii

Code No." -I Subsectors '■ ' v '• ■ " ^?^ts *£ n -; " "
■ . ■- ■ ■ ■ .. , . -■ . ■ ,.■■■ . , .■ ; ... Million US Dollars

,5: ■ ■ Chemicals ■ ■' ' :y-:- . . V.. .■■.■' ■ ■. ■■'2,450

512 Organic chemicals 29Q,3

513/4 Inorganic chemicals 235? 3
531/2 Dyestuffs

■. ,533- ' ■ 'laints, pigments

54 Mg^i^al^_a^^^ia^mjiceutical Products
. 541—7 Medicaments, . .

554, ■■ ■ ■ Soap and cleaning materials ■

56 Fertilizers . 263,5

32335o Elastic Riaterial;

59. Miscellaneous . " 400,9

Sources OECD Statistics of Foreign Trade, 1975«,

The relation between per capita GNP and per capita consumption of pharnaceuticals

in some selected countries is presented in Table 17* 13» A glance at the last column

shows that, in general$ developing African countries are spending a relatively higher '

portion of their, income on pharmaceuticals compared to developed countries..

27/ So Slatter "Gonpetition and Marketing Strategies in the Riarr.iaceutical
Industry", London, 1977- ' '■



■Table IV* 13V : Consumption-1 of Riarpaceuticals. vsv per Capita-GNP

:'.' '/"... .'■.■'. ler Capita.,- ./ Ratio of

r ".' ".'"', , ffer Capita Consumption : Consumption
Country , ■■ •- GNP.'.InUS® of Jhannaceuticals ; pf fharmaceuticals

■:" -■■; . . in US Dollars to GNP

Gabon' V ; ■. .. ': .4077 10-13 . : 0.23

Upper Volta " 110 0*5 ' . 0.45

Nigeria.-,:-' , '■ ■; - ■ 5$2 ' ' ■ 3-0 : 0.51 ..
Cameroon.. .. ■ ■ 440 2*6 ; , . 0*59

■ Egypt :' : 7 ■ .. ■" ''■. v . 401 "...■■ .. '3*0. ■ . ,p; ■ . : ; ■ ■ o*68v ;
■ Tanzania ' ' '■ ' ' ■ 201'. , .. .. .1*80. ' ;. -' ; 0t90f::"

-United Kingdom . . 3.4^8. ■ . ■. . 26.65 .. . ,0.76 ... .

Germany, Federal Republic §774 . S5°75 \. = ■ ' ''". ■ 0,97 V
France ■ :'"' .": " : ';'■["'■ 53H ■.' :.-. ,;" '. 54«5O-'Y-/'-' ■_. \":"'.r.ri&2'"' ";,'..; ''■■Z

Sourc.e-'S-- -;-Estimat'ei3 based-on various publications* •'■ ■■■' ■ ■'■'■'■ ■■■''■"■■"■r - '. ■.' .■ .■,

471* In all the countries visited there are legal provisions govering the. import,

distribution^ nianufacture and quality of pharmaceutical^* .: Innfact^ 'the.. pharmaceufi.sial

administration within the Ministry of Health in most countries is not able to enforce

the rules and to supervise properly pharmaceutical guidelines. Thus quality control on

imported or locally manufactured pharmaceutical^ is not enforced, because of lack of

quality control laboratorieso The introduction of drugs in the market or registration

procedure,does not/necessarily require the senior proof of the thereapeutic efficacy of

the new pharntaceuticalV According to the law, pharma'ceuticals might be; distributed only

through the authorized agencies or pharmacies, employing registered pharmacists* In

practice, patients in some countries, especially in West Africa? can ir@ry often obtain

medicines from unauthorized sources0 Some of these unauthorised sources include

mobile chemist shops in lorries, boats, baskets and sacks* All of them;■receive supplies

of pnarmaceuticals which are sumuggled from one country to another (e.g. from Ghana to
Cameroon) or are pilfered from the public distribution system. While ndt a problem in
Africa at present, unauthorized or spurious drugs traffic can pose a great health

danger, and the government during regulatory agencies would have to guard against this

anti social tendencies as well. .

472. The pharmaceutical administration consists usually of limited staff of one or

two persons and lack of pharmaceutical inspectors makes it impossible to control the

institutions and pharmacies. It seems necessary,, along with efforts directed to

enforce the distribution and manufacture of Pharmaceuticals in the country, to equip

the pharmaceutical administration with adequate means for fulfilling all essential

tasks. " . ■ ....... ..■■.■■ .■..'■:.: ! ■ ■■

473= All countries are resolving their pharmaceutical supply problems individually*

Until now, no co-operation on regional or subregional basis was established* However,

the necessity of closer co-operation, particularly between the less populated countries

is-now being realized more and more. In this connexion it should be noted that the

UDEAC 2o/ countries have agreed during their last summit meeting (Bangui, December 1975)

UNDEACs Union Douaniere et Sconomique de 1'Afrique Centrale (comprising

Central African Empire, Congo, Gabon and the United Republic of Cameroon),



to allocate the pharmaceutical sector to the Central African Empire with the long-term

objective of making the- UDEAC:'countries, as far as possible, s.^^stifficient in pharma

ceutical products including the packaging require)o

474» According to UNIDO study 29/ the short-term objectives of the pharamceutical

subsector in UQKAC countries include reducing the cost- and making available the right

kind of drugs to the consumer. As a first step:towards this; objective the study

proposed the establishment of a t.he:"UDKAG pharmaceutical Centre" which should comprise
three departments? marketing and purchasing, quality.control.and production and research,

development and training? the first two departments to be given priority,. Unfortunately,

until the present time (June/July 197^) no decisive steps have been taken to implement. r

the project of GDKAC subregional co-operation. The necessity of co-operation, in ,,..,. .

Pharmaceuticals was also recently emphasized though a joint UNIDO/CHAO .^0/ project for.7.-..

the establishment of a Regional pharmaceutical Centre consisting of a manufacturing unit

and a training centre. This project financed by UNIDO and a voluntary contribution ofr'.

the,Belgian Government is.expected to be implemented during..1.979* ._ : ...

475« Although statistics are not available, export of Pharmaceuticals, in.Africa is . ,;

scanty. Exporting countries include Sgypt, Algeria, Morocco^ Kenya and Senegal.. ' The .

total value of exported nediaoents could be roughly estimated to be less than 10

million US dollars, '■The'customers are the neighbouring countries of Egyptj Algeria and

Morocco, i8ea mainly Arab countries^ The trade balance'in Pharmaceuticals as estimated

hereunder showed high dificites* (Table IV« 14)•

Table IV. 14 s Trade ■ in Fhartnaceuticals in Mrica Xj.975)

Production ,. . Ira-ports Export

(i)

Apparent Trade-

consumption balance

(l+2)-3 (2-3)

Africa 210 500 700 490'

0. HtESENT'STAGS OF FBODUCTIOM.. IK AFRICA

476« The pharmaceutical industry in Africa is in an infant stage and her share in world

production in 1975 was only 0,55^ (Table IV. 15).

29/ Heport sur Igs Projects Industriels CoEii^unantaires de LfUDEAC,

TS/RAF/^/007, September 1976/

3p7 CEAO = Cocimunite Econoinique de 1'Afrique de 1'ouest
Senegal, Mali, Upper Voltaj Niger, Ivory Coast, Mauretania).
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Table IV, 15s B-oduction of

"Region

World

Developed countri';

Developed countries

, Jroduetion in ,..,

"'Billion -US Dollars:"

36,224

25,510

■4,214

Share

Jer cent

100.00.

70.42

11.63

Africa

tatin America

Asia, Middle East

Far Bast

Centrally planned economies

200

2,360

250

6,500

0.55

6.51
3.87

0.70

17.95

. . . Source: Estimates based on- various publications. ■ ■ .

477*' Generally speakingp African countries can be classified broadly into five

following groups on the basis of the present stage of- development of pharmaceutical

industry (Table IV. .16)„ , ; , .

. ;, .. Table r^o ii m Present Stat^u oft ;y.ie^^ Africa

Countries without

manufacturing

facilities and

totally dependent

upon imports

:Countries with

repacking or

simple formula

tion manufacture

from imported ■

bulk pharina-

ceuticals and

ancillary

materials

BeninfBurindi

Cape Verde,Chad

Congo,Equatorial G

GabonPGambia .

Guinea Bissau ' ■

Ivory Coast,

Liberia, Libya

Malawi'*Mauritania ■■"■

Mauritius Mozambique

Niger s Reunion

Rwanda,Sierra Leone

Angola, Ethiopia

MadagascarjMali

Nigeria,Senegal ■

Sudan, Tanzania.

Zaire, Zambia ■

of Casiieroon

Upper Volta

Countries with

broad range of.

formulation ■' .

i:ianufacture from

iraported.bulk

pharEiaceuticals..;

and ancillary'"

materials

Algeria,Ghana

Kenya jMorocct>

sxa

Countries

preliminary pro-

production of :

bulk Pharma

ceuticals or;- ■;

'ancillary -.

materials ;-iand

broaci'-formula- :
tiona a \

facture

Countries nith

-production of

broad' range ' ■'■

of bulk

Pharmaceuticals

from local.1 and

.imported inter

mediates..' :■. .. ■/■

Sources Compiled on the basis of classification made hy UHIDO.
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475. Among the countries visited only' Egypt, Nigeria and Tanzania manufacture pharma

ceutical formulations (Table !¥■» 17) •

■ ■ Output fron ■ Output fron

Total '. ■ ' imported . ■. ■, locally produced

input bulk input

Egypt ' . 96*5 ■ 90.0 ' ■ " 6.5

Nigeria 7 . " " 23.C ' " ' 2.3.8 ' ' '

Tanzania ; 1.5 .. 1-5 ' -
Cameroon ■ ■■ _ ■' .- _ ■ .■'-■.„.

Upper Volta ■ - ■ >. - -1- ■ -

479« The production of bulk pharmaceutical^ is carried'out only in' Egypt, in a-limited

way? where the synthesis of salicylates and sulphamides was established a few years ago

(K Pharmaceuticals Coi)# ' ' " " ■ '■■■■■. •' " ■ ■■ - ■ ■.

UiiO, Until the present times no production of essential antibiotics of common use

(penicillinj stroptoraycine, tetracyclines) has been established in the African region,
not to speak of the other sophisticated bulk Pharmaceuticals* Only recently? a project

for antibiotic manufacture through fermentation was reported under implementation in

Algeria and some other projects are under consideration in Arab countries,, Intravenous

solutions from another group whose manufacture has so far, been limited to few African

countries. These products containing more than 95 per cent water are imported from ■

Europe thereby raising-enormously the treatment costs in hospitals, \ ■■

401* Except in Egypt (and probably Algeria) there are no chemical inputs in the form
of intermediates? organic chemicals, solvents, etce in African countries for the

synthesis of essential pharmaceutical .products, In Egypt, where the production of

coke and also the manufacture of dyestuffs along with some processes typical of snail-

scale organic chemicals manufacture have been established1 a basis for the development of

pharmaceutical bulk production can be regarded as having been established* The■availability

of chemical intermediates for the pharmaceutical production will improve considerably

with the implementation of petrochemical projects in some countries,, That would be 'the

case in Algeria Sgypt and Nigeria, where the first steam cracking installations are

already or would be put into operation during the first half of 190Qso Thereby working

important raw materials for packing (P<>Y0C0? IE, etc.)-and some petrochemicals as". \ -

intermediates available from domestic production,, Also-'the implementation of -related-

industries e.g. ethyl-alcohol (from raolasses)? starch, calciun carbonate and some:- -■
packing materials as celophane? alur.iiniur.1 foil etc. will increase the percentage, of=.,;:

domestic input in pharmaceutical production in countries s like Nigeria and. ..Tanzania;,-: ■ ."

brining savings in foreign exchange. ■ '.:.■■■:,' -

402. However, the scarcity of chemical inputs should not discourage some of the African
countries from establishing production facilities for essential bulk pharnaceutica'ls,

which are of widespread use0 The production of antibiotics where the incidence of raw
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materials cost is not very significant and the synthesis of salicylates* sulpbamides,

antimalaries, antiparasites,, etc. could be taken into consideration also based on the
inputs, ... - , ,

483o On the other hand African countries are rich in important medicinal plants, which

are also playing a substantial role in traditional medicine. In Tanzania for instance,

a Chinese team has identified occurence of about 1,000 herbs. In 1977j a UKIDO

exploratory mission visited Burundi, Uganda, Botswana and Tanzania with object of

collecting information on the availability of medicinal plants and their locations.

484Q Cameroon is a traditional exporter of medicinal plants, such as Voacanga,

Rauwolfia, Yohimbe, Strophantus? Vinca Itosea, Fygeum Africana, etc*-with 1978 exports
valued at 1.3 million US dollars. Although the majority of the medicinal plants can

Recently research centres for Traditional medicine arid medicinal plants have been

established in Tanzania, Gabon and Cameroon with the objective of inderitifying
medicinal plants"and promoting their processing into- galenic preparations- or isolation

of active substances. ....:....._,-

4SS*~ ^n^aa^^^product.s-.and.'.was^e products as base for durg,production, night..-be

considered, for instance, in Upper Yolta, where, in 1975f "a ncMeru &1aught©r'-hou&e was
established in: Ouagadougou with the assistance•of ESCP ft»oduction is, howsyer,

actually only one third ;.pf the existing capacity (13 thousajSc!ton^/year^f meat) and
consequently the input, of annual by-products is not sufficient for economic size units

even if the essential requirement that organs of completely healthy animals only

should be processed. :

406. Egypt is the only African country producing bulk pharinaceuticals on the

industrial scale (Table IV, 3.8). Sone packing material "are "also, available in Egypt,

Nigeria and Tanzania. " '" "■.- . ' ■' _ ■■' _■ ■ '-.- ■ :; ■ , ,.

Table IV. 101 Bulk. Riarmceuticalsj^uced 3ji H^y;pt_ ,(K1_-Nasjr Co.^

ru 1 4- I977 °UtpU^Product , ■ '-i ; ;j " ■ "

Sulphanilamide -' '■■■■:■■. \: . ' .: ■;■..■■',;:,■.; r^,'. ;■ \ ..: ■■■...* -^ &+9 .
■Sudph&guanidine - ■■..= ■ : ■ ■. ■;■ ;f ,; ■ ■;■■,-„■ ■.-■ ; ■ :. .. . ■ :.,2B*7.. -

ie . ■" -. ■ . ..- r- -. ■;■ ■ .;■.■ - - , ., -. ,"■ ■ .2$*.k\ ..
Na ■■: :-.;. r;.-.. ■■■:■■:.< t.,-..,: ■;.-:,;■ .'; '■,-;■;... ¥?•!%"* '■

Sulphacetamide Na . . ■• --.. ■''.■■.-■„ '3»2..,.;.-.

Tolbutamide . ' . . ' " ."'*' ' "."25.3" ""

5alicylates_-' - .r :..-'■; .^-■'■-,■- >. ■■'. ■-c--. r> 'r ,. ..... ; :■ ■,;..,_., ,, ,t .,

Salicylic acid, crude " " ■■■-'"-. ■■■--:- .■.■ ■..-'.•■■ :uj- .•-*»'" -■..

Salicylic acid, subl, ^3*9

Ac.etyI—salicylic acajl ■ '" .'";J>\_ ' ^- :;;; ' ■ ;; •'. .-■-~K:~-';1iC':;.46l»9'.
Sodium Salicylate '■"*■* :J- :'' ■ x ' ^-" ' '■•r.ir.;:i-cr'''.:-: ; 11.3

■" ■ ": "''J': ■■*.■■ '..-• ■'-',..■ -'■' ■ -'■- . . ' .■;■ '•■:■■<A-^-f\ ■ ■■ ■ ■ .
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1977 output
(tons)

Methyl Salicylate

SalicylaEiide

Calcium Benzamido-salic
JFaracetamol

13-9

U.3
13.6

-4-9

\ Chioramphenicol-Falmitate
Chloramphenicol-Stearate

Sources Kl~Nasr. ffiarmaeeutical Go,

oS

of foS^ ^f OT

The plants visited (Chemical Industries 'ue^opment CoT, C.I.D. and Alexandria
^ompany xor Hiarmaceutioals) are producing a wide range of formulations in tablets
(coatedand uncoated), hard gelatine capsules,, ampouiles," diT-powders, syrups,
suspensions, suppositories" and ointments,, . These plants are ^quiped with modem
equxpment. The technical level of production seems to be adequate.

4??* * ^ Nigeria there are 15 Companies registered as pharmaceutical manufacturers.
ii ? 1. ? ^n*"*^ companies with Nigerian private share-holders. Almost

ail leading international companies are represented in Nigeria, some of them only

It ueJPr i? °F marketing activity. In the public sector, two small laboratories
attached to the pharmaceutical Administration in the states of Lagos and Benin are
producing a very limited range of essential formulations. The.domestic production
m Nigeria is barely 10 per cent of the total consumption. The technical level of
equipment and processing in joint-venture companies is quite satisfactory out in
Stat% laboratories rather poor, *

490. ^ The private firms promote the branded!cines of their parent companies,
JUeaxcues, such *s tranquilizers and tonics do not necessarily correspond to those
given priority from the national health point of view,

491. Formulation production in Tanzania is concentrated within the public sector,
ine main producer'is Keko-Jharmaceutical Co. built with Chinese assistance and
operating since 1975.' froduction is often disrupted because of electricity cuts*
accidental breakdown of machines and unsatisfactory skills of personnel. Even under
these conditions, the Keko piaut was able to produce a range of essential formulations
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needed by the National Health Service and saved about 100,000 US dollars in foreign

exchange during the first year of operationo Another manufacturing unit in Tanzania

is located in Zanzibar where laboratory attached to the hospital covers part of the

hospitals requirements of various pharmaceutioals (tablets, .syrups, suspensions,

ampoules and intravenous, fluids» There is also a.small private pharmaceutical facto

(Mansoor Daya) in Dar-es~Salaa:n0 . - . . .

492• The present output of the pharmaceutical^industry in Tanzania is only 1.5

million US dollars and covers no more than 5 per cent of the countries requirements*

A new pharmaceutical plant has been constructed in Arusha* . The'. production

programme includes a wide range.of medicines in the,form of tablets, capsules, liquids

and dry injectibles? syrup? and veterinary specialities» The plant, cost 10 million

US dollars and is.expected to produce (at full capacity) 15 million US dollars worth
of pharmaceutical which should considerably increase the share of.locally produced

Pharmaceuticals in the Tanzanian marketo

494« No pharmaceutical production, even in a.preliminary -stage exists in Gabon,.

Cameroon, arid Tipper Volta« All requirements of Pharmaceuticals are.imported in these

countries" .from Europe, including distilled water and In£eravenous SolutionsB ... .,

'.'. .:i . '. : .E. ffiARMACEUTICAL E^OJSGTS IN SELECTED AFRICAN COJNTKIES '■ ,- ..;

495* The. pharmaceutical industry in Africa is presently in in infant stagey but the
need to develop" it is widely, recognized* In most African countries, high -priority is
given to the development of this industrial sector,. In Tanzania, e.g. one third of

the total investment expenditures alloted to the chemical industry in the Third Five

year Han (1976-1980) is envisaged for the pharmaceutical project in Arusha, Also
the development of the pharmaceutical industry in some North African Arab countries

such as Algeria? appear to have been given priorityo

495o The recognition of the need for closer co-operation on the subregional scale is

growing grdually* Evidence of this trend is the planned co-operation among the UDEAC.

countries or within the CEAO community. However, the most notable and comprehensive

co-operation on the subregional scale is that' of the Arab Company.for Drug Industries
and Medical Appliances (ACDIMA) in Cairo0 " ■ ' ■ ' . '' ■

497* The Arab Council £>r Economic. Unity decided (l9?0) that the pharmaceutical
industry should bo coordinated among the meiuber States0 In 1975 ACDBIA was established

and its capital was fixed at fifty million Kuwaiti Dinars (about 130. million US

dollars). The Company's deed of partnership was signed by twelve Arab States? including
four African countries-Egypt, Sudan, Libya and''Tunisia• In 1976, with the coming of

Saudi Arabia, the company's capital was brought to 60million Kuwaiti Dinars(about 210

millions US dollars). The company undertook programming of the following projects for
which the feasibility studies have heen carried outs

(a) Fermentation products (penicillin, streptomycine, tetracycline,
other antibiotics, vitamin C? citric and tartaric acid)s

\b) Synthetic products (chloramphenicolj salicylatesj sulphamides,

antihelminticj antiparasitic? anti-tuberculosls, anit-amoebics

bulk Pharmaceuticals*)!.; -...-. ■■'■''■'.■ • ','

(c) Sera and vacciness plasma substitutes and blood derivates|
(d) Extracts of medicinal and aromatic plants, animal hormones, biological

tissue extracts5 and

(e) Other (hard gelatine capsules, ampoules and injection vials,
production of nautral galss, etc*).
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498. ■-' From the industrial projects considered the following investment are planned by

ACDIE3A'--in-'the1.-African'bount^i-es--■■in the near futures " ■ ■ .
- ■■,-. ... ■ *.'■.. " ■ .: *W :*.'*■-. '.

(a) Hard gelatine capsules with a capacity of 1,000 millions units,,'.-.. , .

in Alexandria, Egypt;1. ■ ■ ■ • . ■

Neutral glass manufacture for ampoules and injections vials,,,. ,

in Egypt or Syrian

• (o) H'ocessing of animal -by-—products in the Sudani and . ,;,.;
... _ (dj .Antibiotics by fermentation route, in Egypt or Iraq. . ,::

499o. • ACDIMA will also concentrate on purchasing input materials and in the marketing

<)f products'produced by the Company 0 Scientific studies and research with the--aim

"of "derV-eloping new active substances'or improving existing processes, as well as

extensive training of cadres, would also be carried out, ACDlMAfs statute and approach

to the problem.,of co-operation on the subregional level, should serve as an excellent

example of model for enterprise by other groups of African countries» ;

The UDHAC countries summit; held in Bangui in- 1975 had decided, to allocate the

development of.Pharmaceuticals to Central African Empire with the objective of satis

fying the needs of all members States.. The establishment of the "UDEAC Riarmaceutical

Center" with the function of marketing and purchasing? production and quality controls

researchj development and training> has been suggested by UNIDO as a consequence of this

Summit decision* It seems, however, that the implementation of this project remains

still in a very preliminary stage,. It was reported that some negotiations between the

Central*African representatives and Yogoslavian pharmaceutical company took place

recently with the purpose of negotiating assistance in organizing the Pharmaceutical

Center,. - - ..'." ■ ■

501« A* joint action programme of UNIDO and CEAG was agreed in May 1973 for

establishment of a" pharmaceutical production unit and training center of a sub-regional

character. The project would be financed by UUIDO (450 thousands US dollars) and hy
the voluntary contribution.of Belgian Government (600 thousands US dollars during four

years) o . . " ' ■.•■-.

5020 A UNIDO expert was expected in August 197-3 to visit seven countries: Niger,

Mali, Mauritaniaj Gabon.) Cameroon, Senegal and Upper Volta to collect information to

serve as basis for selecting the location of the Center„ The start--up of the Center

is planned for, the second—half of 1979« Upper Volta authorities are hoping that.

the Center will be located in Babo-rDioulasso, where some, facilities, like buildings and

a group of. staff are available within the Hiarsnacie d*Approyisionneinent» In

Tanzania,, a major pharmaceutical facility the. Arusha Hiarmaceutical Factory, is under

construction in.Arusha. The feasibility study .for this projections prepared by a.

Finish Company at-the request of the parastatal National Development Corporation(NDC)e

The Company provided NDC with the detailed design for the factory and the technical

know—how of essential pharmaceutical formulations in forms such as tablets, capsules9

liquids and dry injections, syrups and veternary specialities.,

503• The plant is-expected to go in to operation beginning 1979 and production at full

capacity should-b6 achieved in the fifth-year of.production* The value of output in

the sixth year was -estimated at 115,7 million ToShs, (about 15 million US dollars) and
the total investment costs at 85j9 million T.Shs. (10.-7 million US dollars). The
manpower requirements (at full production) would be 263 persons«

^;



An-UNIDO pharmaceutical expert was assigned to the NDG .starting January

He elaborated a range of relevant recommendations aimed at better selection of equip

ments and their lay-out in the plant0 Itvseems necessary to reduce the planned . •

gestation period from 5 to say 2~ib-3 years $ and to reach full capacity earlier* -

The output of the. plant along with some additional relatively small investment

and inprovements in existing factories; which fortunately have a considerable exapnsion

potential, will increase the share of domestic pharmaceutical production in Tanzania's

total consumption^ by about 5® P©r' cent or more0

5060 In other countries visited here about the development of pharaceutical industry.

In Nigeria, the Ministry of Health had commissioned in 1976 one of the foreign pharma

ceutical companies operating in the country to carry out a preliminary study for the V

development of pharmaceutical industry on the federal scale with the objective of supplying

the basic needs of the Nation*. The objective, as defined by the government was to '

extend the medical treatment to a target of 60 per cent of the population in the -. ■

Federation (i9e« for 52 million people in 19&l)«

507, On the basis of analisis of the disease conditions .in the country; and their

corresponding during.. therapies, thirty essential formulations were selected for

manufacture in■-.Nigeria* The total requirements of individual pharmaceutical forms

have.1 been determined -as followss " ■ . ■ .■:.;■.' '"■

Tablets . .: 3»4 billion units

Syrups 1»5 million litres

fbwder for suspensions 3»0 million bottles

t.1 Dry powders for injection 123 million vials .

Water for injection 123 million ampoulles, 10 ml

Ointments . JOB ton ■ . ;■. ■ -..:-.

Intravenous infusions 4»3 million litres

Intravenous injections 53° thousand, arapoullesj 20 ml

508, To manufacture the above., it has been envisaged to build fc«r general purpose

pharraaceutical factories, two ox them in the Northern Region (Kano and Kaduna), one
in South West Region (ibadan) and one in South East Region.(Snugu), Also one
Intravenous Fluids manufacturing unit has he.en proposed to be located in Lagos0

Initial investment was estimated at 53 million US dollars. It seems, however,

that no further action has bo<srx- taken after the preliminary study was sufcsaitted

beginning 19770 The Federal Ministry of Industry has recently commissioned, the

Nigerian Institute of Social and Economic Research (NXSER) to undertake comprehensive
study for the development of the pharmaceutical industry in the country» The study is

expected to foe completed at the beginning of 1979» However? in the current Five-Year

Development Plan (1975-1980) the development of the pharmaceutical industry in Nigeria

is not refelectedo ' . .

In Gabon, Cameroon and Upper Volta all countries with rather limited internal

market ~ no plans for the establishment of pharmaceutical manufacture have been

included within the Five-Year. Development. Flans ending in 19-C/Cl, As mentioned before,

these countries should participate in the subregional projects promoted within the UDEAC,

or GSAO framework. .' :
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511 • The Institute for ■ Traditional Medicine in Gabon -has subiaitted to the Government a'

proposal to establish a Galenic Section, ac part of the Institute with the purpose of

manufacturing interavenous solutions and essential formulations of common use in forms -

of tablets,. capeules? 'ampullesP syrups? ointments, ;suppositories, etc.1-. The investment

cost has been estimated at US$1QO?OGO,, which seems to be underestimated. Also the range

of the proposed production programme considerably exceeds the scale of.a research unito .

512. In Upper Volta," hopes are set on the UNIDO/GSAO project (Sl/HAF/73/8Ol) for a
pharmaceutical centerp for which existing modest facilities in Bobo-Dioulasso could be

513* The United Republic of Cameroon has", in recent years, taken steps to establish a

pharmaceutical factory as a joint venture with foreign companies* The proposal was .

submitted, in I97A by a French subsidiary of G*H. Boehringer Go Sohn of Ingelheim '.-. ■ -. ~~

(^.Germany) for a formulations production, unit. The investment costs have been initially
estimated .to be TJS&1,5 million? but recently have been increased to about US$4 million'." *
The project was abandoned in 197-3» ■ ' ■ '" " " ..;-■■'■■

514. & French Company:has presented a proposal to establish a production unit with :

initial investment of about US$2 million* It emphasised the necessity to increase the .-

prices of the - Pharmaceuticals to'be produced locally so as to ensure the" profitability

of the project0 The production programme proposed hy the foreign counterpart seems to

be more oriented for marketing the company's products than to satisfy the needs of the

National Health Service in Ciraeroono The proposal is still under consideration of the

Cameroonian authorities. .:. .:".

515» Thus? the prospects for increased self-sufficiency in pharmaceuticals within the

next 4-5 years in the countries visited, except Egypt and Tanzania, are rather limited.

It would for those countries mean growing expenditures for importation of ready.made

Pharmaceuticals, even those such as.'intravenous solutions whose compositions: is not

sophisticated and/or which are relatively costly to transport« ;■

Except in Algeria and Morocco seems to be the situation in the most of African

countries,, This opinion was confirmed also be members of two other missions on pharma—

ceuticals which visited the ECA/UMIDO Industry Division in Addis Ababa/ ; They ares>: ■■

(a) The Inter-disciplinary Team (Task Force) organised by the Guyana
Government as the Executing Agency of the resolution passed at

Colombo Summit Conference 'on Non—Aligned Countries in 197&S and

(b) The representative of the firms "Consultants for Trade and
Industry", Sweden, -appointed by the African Development Bank in ■ " ■ ■■.

. . Abidjan in co-operation with T-JHQ Regional Office for Africa in

■■ ■ " Brazzaville* :. ' >• '■ .;:. ..

517° The Inter-disciplinary Team was organised by the Guyana Government in its ." . . .'

capacity as a co-ordinator of the Trade9 Transport and Industry Sector (TTl) of the

Action Jrograrnme for Economic Co-operation among Non-Aligned and Other Developing ,\ : _

Countries (AJEC) within the framework of U1IDP project "Economic and Technical Co— .

operation .among developing countries "in-the pharmaceutical sector" :(INT/77/.OO9/A/O1/99«...
The projects long terra objectives are "to develop economic, arid technical co-operation /.

ainong developing countries? to facilitate the adaption of integrated policies in health,

and in trade and production of pharmaceutical©, in order to ensure the supply of

essential durgs of quality at reasonable costs to meet basic health needs of their

peoples". It is envisaged in the project also that regional and interregional
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co-operation among developing countries, will become institutionalized through the
creation of regional co-operative pharmaceutical production and technology centres.

(COPPTEC's). ■

5l38 The immediate objectives of the project have been outlined as follows (responsible

agencies in paranthesis) ... . .

(a) product selection to meet health needs, rationalization of drug

nomenclature, appropriate drug control legislation, quality

assurance procedures, product information (WHO)|
(b) establishment; of procurement agencies with appropriate procedures,

pricing and price,control, intercountry exchange of market

information, feasibility of pooled procurement and appropriate

policies on transfer of technology and on patents and trademarks

(UNCTAD)i ■ - . -■<■■;..■: :>■"■:.;■
(c) establishment and expansion of local production and totercountry

- transfer of pharmaceutical technology;', recourse to medicinal.,; : \.\
plants and animal by-products: or other;.-raw materials for,^,;

pharmaceutical production (UNIDO)s : '■•.-"
(d) arrangements for regional and interregional co-operation among .»

developing countries, including the establishment of formulation
plants", bulk purchases, production units and the institutlocalisation

;of these arrangements through Regional Reduction.and Technology .

Centres (COPPTSC'S) (AIEC)? and .. .- : :
(e) manpower needs, especially the training of pharmacists, storekeepers

and managerial staff through regional and interregional colla- .

;■ boration among the developing countries B

519. The:Task Force appointed in co-operation with WHO, UWIDO, UNCTAD, A3EC visited
a number of countries, in Asia, Latin America and Africa, including. Algeria, Chad, .,.

Hgypt, Ktniopia and Tanzania in the lasto During their Ethiopian yisit the Task
Force exchanged information with the Joint ECA/UNIDO Industry Division in S.C,A«» The

Task Force is expected to finalize its report in October

520, In. 1974, the African, Development Bank (ABB) confirmed its interest in colla
borating with MO and UNIDO in setting up pharmaceutical industries ,in the African.

aegiWoh-:a subsregional basis. The subject was raised during the ADB/MO meeting .
held: in Brazzabille in July 1976 when it was. decided to undertake a study:to define

concrete projects which might be financed by the ADBO ;;

521, The terms of reference for the consultants were prepared in April 1977 defining

the following objectives of the studys

". (a) determination of demographic and health situation of different

African regions.5. '. ;. ,.:_,. .. ■ " . :..:'_. ...,_ _ ■'. _■ "■ ' ■

(b) identification of essential drug requirements;

(c) examination of the availability of raw materials?

(d) determination of the advancement, in production and dlBtritution

of pharmaceujricals5 and "'.. .-•■•". '-■■' .'■'. ,, . ;
(e), determination of economical situation of individual countries,

and- identification of, principal economic constraints (type of
economy, resources, possibilities of marketing, etc,),:
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522. ' Canada and Sweden are participating in funding the study through the ADB* - AB&

appointed the firm Consultants for Trade and Industry of Sweden to undertake the . .

feasibility study in six selected African countries! Congo, Mozambique, Ghana, Togo,

Tunisia,'Sudani The firm started.the work in August 1973 and is expected to. finalize

the report in one year» A preliminary report Has, in the mean tiuie, to have been

prepared at the end of September 1973. The project leader Go Tornquist visited the '.:'■■

Joint SCA/UNIDO Industry Division;in August 1976 when an exchange of views and, infor

mation took place,-- . ■ .■■■' ---.'■-■ '■ . ' . - ■ ■ ■

>;; STRATEGY OF THaFUTI^E^^L^«T-."QFTHE::. HIARfiA-
. =■■ ' ■ CHJTICAL INDUSTRY IN AFRICAN COUNTRIES ■■ . ..-"'■

523, The major constraints in the development of pharmaceutical industry in most of

African countries ares

(a) inability to.;plan ahead the development, of various types of pharma

ceutical production, mainly due to inadequate industrial

experience.; ,. ' .■■'■■.■■'■ -

(b) real or seeming obstacles in obtaining know-how and technical '. .■

.';.-. assistance from industrialised countriesj .

(c) financial problems, particularly lack of foreign exchanges and

(d) staff shortage for planning, promoting of managing pharmaceutical©

production.unitse . "''..." '

524» Although International organisations, especially UNIDO and IHO have in the past

years put considerable effort, in the'fbra of mission "and studies (see ANNEX XV»4)>
the'situation is still unsatisfactory. At present, in no African country does a

well established pharmaceutical industry which capable of producing essential pharma—

ceuticals based on local natural resources exista The list in the ANNEX also shows

that some activities were not sufficiently co-ordinated^ resulting in some cases, '

in duplicating of worko : ■.....-! : . ■ -■

525. For planning of the development of the pharmaceutical industry3 it is necessary

to start with approximate needs,, especially for essential'products■» To identify

estimated and quantify such products information on the predominant diseases, their

distribution and the preferred treatment is required. Based on available statistical

data and opinions of general practitioners, specialists and other health professionals,

scheme on the major disease conditions treatable by pharmaceutical thereapy and their

estimated number of occurances per 1000 head of population per year should be worked

out. .."■■■■ ■ . " ...

526, By major disease conditions here meant diseases considered to be most prevalent

in the country or in the sub-region resulting in death, discomforts and debilitating

conditions including those having serious economic effects or.potential for becoming

epidemic• : :.

.■■■!?■;.: ' ■ ■■' ■ ■

527« Information on major disease conditions treatable by pharrsiaceutical thereapfy in

Nigeria are shown in Table IV. 19. They were taken from a preliminary study hy a

small team of a foreign company on request from the Federal Commissioner of Health in

Nigeriao The table .was included here to serve, as an example for similar conditions in

other African countries«
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disgase; Conditions Treat.a

Therapy in Nigeria«

No

Incidence

Ranking

Incidence per

4 ■

5
6

7

9 ■"
10

11
1 O

13
i f,

15

4

■ 4
6

7
o

9

10

10
in
xu

13

H

Malaria

Castro enteritisj diarrhaea? cholera

Cough,- respiratory problems$ whooping

CpUgli

Intestinal parasis.tes

Dermatologicai complaints

Iron deficiency and other anemia

IZye infection^,....

Accident involving surgery

Anxiety/insorania

Dietary anemia •

Jblioiayelits ,.,.- ■

Sickle-cell;- anemia

Measles . •. _ . -

Gonorrhaea t syphilis

Otitis

Headache t hypertension

Malnutrition

fheumonia

19
20

21

22

23

24
ZK

26

S3

29

16

20

■ 21

21

21

21

21

25

25
26

29

Tuberculosis

Leprsy

Asthma

Congestive heart faili

Spilepsy/
Peptic ulcers

Schistosomxasis

Biabetes melitus

Fihariasis

Meningitis

Tetanus

population per

year

120

70

40

40

40

30

25
25

:?P
720

10

10

Sources R.Wn Trautert Preliminary Study for a Qrug Manufacturing Industry to

■ , Supply the Basic Needs of the Nation^ December 1976.

froposals for the indicating planning of local manufacture of the major pharma

ceutical therapies including their preferred presentations and required quantities per

ijOOQ-'head of population per year) presented in Table IV. 20 were based on the normal
treatment regimes taking into account the foiloT-rings

(a) combining, as far as possible9 Pharmaceuticals of the equivalent
therapeutic action and substituting a number of similarly■

acting products by a single drugs
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(b) selecting a single pharmaceutical c-ubstance capable of efficacy
over a Hide range of disease .conditions! and . . .

(c) selecting those in the greatest danand-for severely debilitating
or life—threatening conditions..

t

Planning of local^ inajiu

r "t"the

R?oduct

Aspirin, 300 mg

Fkracetauol, 500 nig

Chloroquine, 250 ng

Chloroquine

Chloroquine, 1 nl, 5 i^l

Ambilhar.

Lerinasol (anthelriintic) 40 mg
Antacid

Calaraine

Oapsone

Ghloraniphenico1

HMoranphenicol

Tetracycline

Tetracyoline

Tetracycline eye/ear 5 g
Griseofu1vin

Jfenicillin Sodium-G for injects

jfencillin H^ocaine for injecto

StreptoiiiycinG 1 g? for injects

Anipicilline 250 mg0

Metronidazole

Xdochlorhydr*o^ryquinoline

Hienobarbitone

naaimiaxne

oulphadi azine

Fhthalysulphatiazole

3ulphadiazlne

Diethylcarboraazine*, 50 rag

Anti-cough

■Folic acid

Ferrous sulphate/gluconate
MuItivitaiaine

Vitara±ne: 3 complex . ■ " '

P.'A.G./liN.R,"-^.
I'Jhitfieldfs 2«5 g

Methyl saXicylate

TJpter for Injection? 2,5

Froa

Tablets
it

ii

Syrup1 : ■ ■ -...'

Ampoulles

Tablets

11

Lotion ... .;. .

Tablets.-■ . ' ;

Capsules

Syrup .

Capsules

Syrup. ■;■■'.

Ointment, tubes '

Tablets

Vials

ii

Capsules /■

Tablets
rt

II

El

11

71 ■ .

. Quantxty per

l?000 of

ibpulation

6?6OO units
5 ^00 'i

6,400

3S000 ml

300 "

1,000 Units

500 » .

500

n 000 nl ' '

6,OJ0 units

750 "

2,500 ^1

3,000 units

3,000 ml

ls600 g

1,000 units

l?66O x 1 mega

3,000 x 4 mega

700 units

300 "

500

2?0Q0

150 "

3,600 " >\

1,100

1,000 "

Ampoulles

Tablets

Syrup

■„; ■

Ointment, tubes

1,000

1,000 units

1,000

500.. »

500 "

"5»ooo " g

I,6i3 units
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■ ■ ■ ■ ■-■". . ■ ■ -..,-.- Quantity per

Iroduct ■ ' -■-'-. ■ " Brom ■■• " ' ■' ' =■■ ■ l(00£);;;of

Ibpulation

Dextrose infusion bottle, bag . . 15>00Q ml

Darrow's solution ". . 67,000 ml

Dextrose 2O^o solution " . ■ ; 200 ml

Normal saline " . . 5;QQ0 ral

Dextrose/saline " ; .-.- 10,000 ml

Sources Derived frcga R.W. Trauter

5-29. The demand patterns per 1000 of population (Table IV.20) provide means for
estimating the global needs for individual formulations, taking Into.account a

realistic proportion- of .population having access to pharmaoeuticals produced. Such
estimates covering a period of 5-8 years could., be adopted as a basis for the planning
of pharmaceutical projects-* ....

53C. The'pharmaceutical industry based on intermediate inputs, needs relatively less
than other industrial sector„ This coupled Kith the need to. provide the population
with the needed Pharmaceuticals? a basic need, would force government to give pri
ority? to investments in the pharmaceutical subsector0

531. Depending on the specific features of each countrys investment in pharmaceuticals
'may be carried out .at- the following levels-*/ ■:.; . . ■ - ■ -

(a) Repacking..J^Jftai^acguticals is seldom an independent activityo
Frequently it is combined with galenic or formulation manufacturev

It could bring some saving in foreign" exchange substituting the high

laber cost in. exporting countries .by dofnestic^.manpoT^er and

sophisticated packing materials, by more modest packing sufficient
for direct distribution of liiarmaceuticals to hospitals and

dispensariesc No special skills are necessary9 except that

technical, nianagement should.be experienced in the packing*.

(b) Galgn^jj^jyratpryproduces solutionsP drops, ointments, powders,
grahulis etc0, that ±s simple pharmaceutical forms of conimon use

for hospitals as well as) pharmacies« The manufacturing processes

and equi£Ktent are simple and not expensive« For* practical

pur-poses repacking and galenic units could be combined1 and located

' within the Centra:! distribution agency? e.g0 Central Medical
Staree," Ihermacie-d'Approvisionnemeitfc etca ; .

(°) S^£ISH^£iHMS. (IoVo Fluids) unit could exist as ari. independent
laboratory* or more often as a section in a formulation plant

where utilities and general services can be shared. Technically^

manufacturing is simple5 but requires high sterile condition and
reliable quality control (pyrogenes) system. Considering ;
the voluminous transport of water solutionss the general tendency

•: to establish I.V. Fluids units in the consumption centres should

prevail. Anyhow, it is advisable to establishs at least/ one
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IoVo Fluids unit in each African countryo For this purpose a

reproducible model unit should be designed (with assistance from

ECA/UNIDO) and then implemented in African countries0

(d) Formulation is manufacturing of medicaments in. various forms and
dosages from bulk pharmaceutieals and various ancillary

materialso Eroduction processes require strict observance of .

technological procedures and high degree of accuracy and ;

; . exactitude^ The required skills could be acquired easily under

proper supervision and trainings Formulation production

should start with making tablets coated and uncoated capsules

and solution (syrups9 suspensions)f all of them major pharma
ceutical forms in disease treatment. The manufacture of injection

forms (ampoules? drypowder vials etc*'-) require additional skills,
strict sterile conditions and sophisticated quality control,

therefore could be developed successively8 In higher populated,

countries (15—20 millions and above) two or more formulation plants
will be-*required to meet the growing national demand. As Egyptian

experience shows? a country with a well■"'planned and developed

formulation facilities could attain self-sufficieny up to 80-9#*

per cent of the total consumption.. In the event that more than one

'-' formulation plant is justified in a country or a sub—region, ....

specialisation of individual factories in specific fromulations and

■"*■ foritis would be advisable0 . ■ . - :.

(e) Simplg_cjiemical processing is usually a single or double step forward
operationj starting with crude products o'r advanced intermediates

and producing and products s ioee bulk pharmaceutieals it may bring

saving in foreign exchange since import of finish products is

■usually more expensive than import of intermediates,. This stage

includes the transformation of one finish product into different

derivatives^ eoga obtaining stearata or palmitate derivates from

chloramphenicolj converting tetracycline hydrochloride into

tetracycline base etc It should be noted that the siuple chemical

processing also offers the necessary experience; required for advanced

chemical synthesis0

(f) Advanced chemical synthesis a multi-step chemical process, starting
from basic organic and inorganic chemicals or from basic

intermediates and producing bulk pharmaceutieals as final products

basic products such as salicylates (eog. acetylsalicylic acid),
sulphamidesf chloroquines vitamines etc, should be..considered as

priority items for manufacture in some African countries,

especially, in those countries with well established formulations

manufacture (eoga Egypt) or those with intensively developing
chemical (particularly petrochemical) or those with big internal
or-.sub-regibnal market,

(g) Antibotics manufacture, particularly the classicalpencillin,
Streptomycinj Tetracyclines etc8 produced by permentation route

should be started in some African countries for internal or

subregional market. At present the first antibiotic plant in

Africa is under construction in Algeriao It should foe. noted9

however, that 4~5 more units should be established in the region

within the next 5-10 yearsa The raw materials for antibiotic
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productioh are mainly of agriculture - origin and most of them are

available in some African countries,,' ' The process know-how, equipment

■ "■-■ ■- ■ -and■efficient strains could be contracted from leading producers and

■■ ■>■"'- specialized_ engineering companies, .

(h) Medicinal plant processing transforms botanical materials into
extracts or pure active substances*. As contents of individual

chemicals in the material are rather low? hudnreds of thousands

'of: tons have to be processed yielding quantities measured in kilo

grams or tons respectively;large units are usually designed to process

a single medicinal plants while smaller installations could be designed as

multipurpose units to process more than one medicinal plant. The

processing unit usually requires considerable quantity of good

quality watere ,To avoid unnecessary transports the unit should be

located near the collection centers of the .medicinal plants* The

processing unit is sometimes.forward .Integrated, with crude sub

stances transformed into pure finished products or intermediates

or derivativeso ....,- ' ...■-:■.-, .■

(i) Anlmal^jay—products -fcrpcess.ing_ unit must be located within or close
to the slaughter houses where animal organs or isolated9

collected and stored in cold storage,, The active, substances are ■. . ■

extracted and then purified« Considering'the small weights of

individual organs obtained from a single'carcaseyVa processing

unit is justified only based on a slaughter — house capacity of

several thousand tonso

Approximate inputs (machinery, materials? manpower and investment) for the

preceding manufacturing stages of the pharmaceutical industry are presented in Table
■Ttr oi ....-■ ■ ... ■ ■ ...-*..■
X V a ir-jJL a . ...



Table JV. 21: inputs fop the diffgp^jt_manitf_acturihg stagey

Type of production

know—how require

ment

Basic equipment

machines 9 instal

lations ? order of

magnitude of

investment cost

7inal product
magnitude

of manpower

and skill

requirement

HSI&CKXNG OF BULK

fflABMACSUOTCALS.

Know—how j not

indispensable

(i) Manual?semi

automatic or auto

matic counters

for tabletsscap

sules

(ii)Doaage and

filling machines

for liquids sus

pensions ? pulvers j

ointments

(iii)Quality-

control laboratory

equipment

Investment %

100-300 thousand

(i)Ready "made Medicaments 50-200
pharmaceutical in packings persons

forms purchased for indivi- inc.

(imported) in dual use, 1-3
bulk containers under pharmacists,

(ii)lacking

materials(glass
or plastic con

tainers ?bagSj

tubes etc«)

generic names

2 GALENIC LABORATORY

Enow-how not

indispensable

could be substi

tuted by

experience of

supervisory

personnel

(i)Mixers,blending
equipment jgranula-

torssdryers7

(ii)Water purifi
cation and

de—ionisation unit.

(iii)Vessel3 for
solutions and

liquids

(xv)Tabletxng

presses 9coating

pansj

(-y)Filling and
counter equipment

(vi)Quality
control laboratory

ecfuiprnent

Investment s

300-500 thousand

US dollars

(i)Medicinal
plants(roots s
rhisomes 9barks f

leaves,flowe

ring topsjflo

wers j fruits j

seeds ) <>
(ii)Some phar—
maceuticals of

common use or

chemicals of

pharmacopeian

quality.

(iii)anciJlary

materials eag.

starch ? talcum,

sugar?alcoholj

lanoline,glice-

rine etc0

Ibwders s gra-

nulates?

tinetures

drops s syrups,

Tablets

ointments

suppositories

50-200

persons

incl»

1-3

pharma

cists

with good

manufac

turing

practice
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INTRA-VENCUS

Know-how or gocd

rnanufacturing

practice of tech

nical management

(i) Water purification

and" destination unit,

(ii)Glass vessels,

filter, punipSp

(iii)Sterlizer

(iv) Filling machine

(v)Quality control

equipmentp

(vi)iaoulding machine

if plastic packing

manufactured on the

s:oot

(i)Destilled

water '

(ii) Hiarmaco—

paien grade

chemicals(small

quantities)9

(iii)Glass or

plastic bottles

plastic bags

(iv)R>llethy-
lene or I¥C

compound if

X.7eFluids

250 nil or

500 Ell

bottles or

bags contai

ning up to

10 per cent

dissolved

substances ,

10-30';
persons 9

inclo

1-2

pharmacist

with ex

perience

in pro

duction of

sterile

products

Investment

300-600 thousand

US dollars

packing manu

factured on th^

spot

-Tablets , coated

tablets,

capsules 9

-Injection forms

-SusBensions

-Ointments,

-Suppositories,

Good manufacturing

practice and know-

how for some form

ulations indis

pensable

(i)Weighing equipment?.

(ii)l\iixersPgranula™

tors;dryers9

(iii)Tableting presses

and coating pans,

iv)Glass washing

and drying machine

(v)Filling machines9
()

(vii)Liofilisers?

(vxii)Gountingspacking

labeling machines

(ix)Water purification

and destination

unit?

(x)Quality control
and laboratory

Investment s

o-25 million

US dollars

(See also appendix

(i)Bulk phar

maceutical

(substances

aspirin,

chloroquine 9

sulphamidesj

vitainines etc)
(ii)Ancillary

substances(e o g

starch?lactose

sucroses

clatine

c ipsules slano-

line 5 eucerine ?

celulose ester

talcum,

stearates etco

(iii) Jacking .'.

materials of

glass9 plastic

paper*

Medicaments

in various

pharma

ceutical

forms

dosages

500-2000

persons t

incl,

10-20

pharriiacist

biologist

chemists

physi

cians



SXMHXCMXCAL

HKXESSING

Know—how or good

manufacturing

practice indis

pensable

(i)Weighing and do- (i)crude pharma Bulk pharma-
s,age equipment, - - ceu.ticals5 . ceuticals,

(ii)Reactor vessels, (ii)intermedia- various salts
nixersjprecipita™.;' tes, . and deriva

tors (iii)basic che- tives
(iii)Fiiters,sedi- micals
mentators-j'

(iv)Dryers
(y) Laboratory
ecjuipment, . - " ■ .

Investment s

200-1,500

thousand US dollars

100»2CX)

persons,

incl*

3-G chemists

ADVANCED CHSMICAL (i)Storage,weighing

'' and dosage equipment

(ii)Reactor vessels
. .for chlorination,

nitration?reduction

oxidation?sulhona—

tion3 acetylation

Know-how indespen (iii)Gri
Sedimentation

equip., fillers

(iv)Dryers
(v)

micronisersj

(vi)Laboratory
()

Basic Chemicals

(organic and

inorganic)and

intermediates,

benzene,

phenols aniline s

acetic acid

or anhydride,

chlorine,

chlorsulphonic -

acid, etc0)

Riarma—

ceuticals

(Salicylates
sulphamides,.

anti-saalarias

.anti-parsi—

tics,anti-

tuberculosis

etc)«

persons,

20-50

cheraists ■

and other

techni

cians

measurement appara-

Investment; ■

US dollars



ANTIBIOTICS "

(Fermentation
process) ,

Know—how indis— .

pensable

including strain

cultured of high

efficiency

.(i )Fermentors and

other fermenta

tion 'equipment ?

(ii)Vacuum filters
centrifugeso

(iii)Absorption

equipment

(iv)yacuui:i dryers$

(v)Crystalizers ?
(vi) Rilverisation

equipment

(vii)lacking machi

nes

(viii)3olvent re~

covery equipment

(ix)water purifi

cation and de-*

ionisation unit

(x Jraeasurenients

apparatus

(xi)laboratory

(i) Com steep ■ Bulk antibio- .■ 300-SOQ

Investraent

50-70 million

US dollars

mOGKSSHIG OF

MEDICINAL SLANTSi

-EXTRACTION

-HJRXFICATXON

(i)Grininding equip

ment mixers

(ii)Sxtractors
(iii)Goncentration

and drying equip*

(iv)Filters

()
(vi^Solvent reco—

Know how- indispen- v^Y mut
sable ■ (vii JLaboratory

equipment

(viii)Water puri
fication unit

Investments

1-10 million

US' dollars

(ii)Goyaflour

(iii)Sugar

(iv)Lard and.
oiIs(maise9soya

peanut) "

(penicillin s

streptomycin

tetracycline

oxytetracyc■=»

linejeryirhro-

mycine ate*)

{•vtl jAiionzum,

pota.ssium arod

phosphate salts

(vii)SliconeG 3
defearners,

(is)Ion—exchang

resins

(x) Filter aid

materials

(JL ,

plants(roots

rhisomes 9barks

leaves ?flowering

tops; flowers,

tops,flowers

fruits,seeds)

(ii/Solvents and
auxilliar*y

chemicals

persons

cheinist

iricro-

biologist

pharma

cistg and

other

tech

nicians

Iharmacopeian

grade active

substances or

intermediates

for pharma

ceutical

synthesis

synthesis

50-^50

persons

incl0

2-5 che

mists

with-

experience

In pro-

auction



-130-

EROCSSSING OF

■ANIMAL BY

Know—how indispen

■ sable

i)Coolingg storage

equipment 3

(ii)grinding machine

(iii)Extractors

(iv) Filters3
(v) Reactorsjconcen

tration and drying

equipment$

(vi)Solvent recovery

(irii )Laboratory

/in-ima! by—pro-

. ducts of com-.

ae plotly healthy

animals such as

pancreas,liver

li— bile ? hypophysis

etc a)

Active sub

stances

from animal .

organs,

(insulinP

horaono,

hepatis

50-iao

pE-rsons s

incl*

3-5
chemists s

veterinary

doctor

etco

Investment s

thousand

US dollars
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533« Depending.on the stage■of pharmaceutical production and plant location it it
necessary. to ensure availability.-of s ■- '

(a) sufficient quantity of water of proper quality
(b) electric and thermal energy, and
(c) qualified workers and technician,,

534. Considering the present stage of development and planned projects in come
countries, tentative proposals are made for the sepcialization in pharmaceutical
production in Africa for the*next 5-10 years (Table IV. 22).

Tentative

pjiarmaceutical production in' Africa
types of

Stage Type of production activity

(new projects-or extension)

1 Repacking of Bulk pharraa-

Galenic laboratory

Countries recommended

implementation

All countries with no manuf

acturing facilities

Intra-venus Fluids

5 Simple chemical processing

O " Advanced chemical synthesis

7 Antibiotics

Algeria, Ethiopia, Ghana, Ivory Coast

Kenya, Mali, Matiritaniaj Nigeria,'
Senegal, Sudan, Uganda, Tanzania,
Zaire, etc»

Ethiopia, Ghana, Ivoery Coast 9 ICenyas
Morocco, Nigeria, Tanzania, Zaire, .'■':
rcc,

Algeria, Egypt, Ethiopia, Kenya
Nigeria, Tanzania, Zaire -

8 Frocessing of medicinal

9 Irocessing of animal by-products
and waste products

Algeria, Angola, Cameroon, Ethiopia,
Gabon, Kenya, Mali, Mozambique?. '.

Madagascar, Morocco, Nigeria,, ■ ■ -.

Sudan, Uganda, Tanzania,-'Tunisia, "■.:
Zaire, Zambia, etc0. ... . ■ , '

Angola, Cameroon, Egypt, Ethiopia,

Nigeria, Sudan, .Zaire, etc.



535. Manpower requirement for pharniaceutical production is not that high and depends
on the type of manufacturing unit0 Order of magnitude of such requirements could be
determined with the help of a composition of the required nersonnel /?iven in Table
XV.23s .-- ■ . * ■■■-.■■

l^SSi^HpSiPiL of_.Manpo^er Requirements in the Hiarmaceutical
adust_ry (perconta.$e) ' ' "

Jroduction stage

-Repacking:

-Galenic

.-I.V

Fluid;

—Formu

lation

chemical

■-Medicinal

plants

-Aniiiial by-

—Advanced

chemical

synthesis

-Antibiotics

Total 100 100

lo Managerial Staff

20 Technical Staffs

of whichs

pharmacists

chemists . ■

mechanical. & electrical

others

3« Foramen and

Technicians

4* Skilled workmen

5- Clerks "

6. Unskilled workmen

7-3 b - 4-5

10 - 15

0.5
002

40.

12

30

12

20

10

43-44 33-39

In the relatively advanced countries (Egypt) or in subregional or regional

organizations such as Arab Company for drug Industries and medical appliances

(AGDIMA)y institutions specialised in pharniaceutical design (Engineering firm) should
be set up. Such units could participate "in the preparation of feasibility studies or
projects undertaken by foreign contractors. Gradually, it should, hy itself be able
to undertake engineering and deeign work ofor local investors as well as foreign

customers• . .

537« The staff of' fcfce engineering firm-could be recruited from among the experienced

technical personnel of existing pharmaceutical companies. The engineering firm could

alco participate -in the execution of projects" in related industries, eogs processing
of food and agricultural products, ''formulation of pesticides, cosmeticsy etco This
could create-a sound economical basis for the company„
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53C» Assistance of international organisations (EGA5UNIDO?WHO) is indispensable for.
the promotion and implementation of pharmaceutical* projects in Africa at thevcountry and

subregional Ieyel0 Assistance to be provided hj these"organizations should includes

(a) , Elaboration of long-term plans for the development, of-'the . %
pharmaceutical industry in individual countries or subregions^

; (b) Jfreparation and/or evaluation of pre-*feasibility and feasibility

studies, for individual projects % ' ''.'

(c) Elaboration of projects which could be. easily, adoptedfin individual
countries, e«g? model projects for Intra—venus Fluids manufacturing

unit, for formulation plant etc*j . . ,

(d) Financing of pilot plant projects of essential importance for the
pharmaceutical supply in African countries, eBga galenic or

., ,. ■ ■ .medicinal .plants processing units?, .and "" - .'-... ' '

(e) Creation and strengthening of training Centres, with emphasis on
training on manufacturing paractices* . . \

539 • Concrete programme for SCA/UNXDO assistance for the a&x countries visited are

included in the country reports.- , : .."'."'" ./. ■ .

'IGINAL. JLANTS AND TRADITIONAL MEDICINES" IN. AFRICA .

African countries are rich in medicinal plantso In Tanzania for example, a

Chinese team had identified occurance of about 18000 herbs of medicinal interests,

Tanzania and Cameroon are traditional exporters' of a range of medicinal plants to the

industrialized world, ■ ' ' '''":''"-'"".".

54l« Medicianal plants continue, to play an important role in traditional, medicine.
They are widely used by African countries where the majority .of .population seeks 'the

assistance of traditional healers as the only means of assistance..

542 o They also represent <*n important raw. materials source for the pharigaceutical

industry« World production of Pharmaceuticals based on medicinal plants amounts to

more than. I .billion..US .dollars per-year .and shoys a constant growth .Jl/...-.,. In, the ,

United States of America, a survey has shown that 25 per cent of al2. prescriptions,

dispensed between 1959 and 1974 contained crude plant extract or 'pure active'
constituent

543. The majority of medieinal. plants are utilised in the form of galenical prepa
rations.. Modestly, equipped laboratories are capabXe of extrating: or isolating the,

active substances* ■ -

31/ Suiamary of the Draft World-wide Study of the Hiarmaceutical Industry (UNXDO)
IGIS.,743, June 78 ' ■" " '

A11 Integrated Approach to Research on Medicinal Hants, by No Anand,

ID/WGQ27l/3i February 1978, ■ ' :---- . ' ■■:. '- ' ;■ '^'',-.-■.



The role of traditional medicine can net be ignored when considering pharma

ceutical consumption and manufacture in Africa*

545i Traditional medicine requirement of African countries could be met if tradi

tional medicine were associated or better integrated with modern medicine 33/•

546o A clear perspective of the possible role of traditional medidine in developing
countries has .been stated by Dr. Halfdan Mahler 34/ "For far too long, traditional
systems of meclicine and '.modem* medicine have gone their separate ways in mutual

antipathy. Yet, are not their goals identical to improve the health of mankind and

thereby the quality of life?"

547- Following these considerations many African, countries are making offers to

elevate traditional medicine through integration and enrichment with modern medicine*

According to information received frotn 19 countries in Africa 3$/«■

(a) VC had in their Ministry of Health a unit concerned with .
traditional medicine% ■..■<■

(b) 13 were carrying out considerable activities in the field of
traditional medicine either in the form applied research or

of treatment given by a medical officer in association with

-traditional medicine or through traditional healers.working

. ■ . within the traditional frameworks whether integrated into the

health team or co-operating more or less closely with it;. .

(c) 10 institutes, research centres or herbaria that deal with
problems of traditional medicne?

(d) 6 were carrying out research in that field within universities |.
(e) 5 had appointed national committee to 4eal with the problems

of traditional medicine or had held national symposia;,

workshops and seminars on this topic|

(f). 7 possessed officially recognized traditional madicne associations;
(g).3 had legislation governing traditional medicine"*

54SO Hants with pharmaceutical potential occuring in the region include Rauwolfia

Serpentina, Strophantus, Vinca Rosea, Voacanga, Aloes, fygeum Africana, Yohimbe,

Agave sisaiana* Some of them are collected and commercialized* In Cameroon, a

specialised agencyt SONACCM, is exporting annually about 300 tons of voacanga grains,

10-15 tons, of .Hauwolfiap Yohimbe and Straphontus, and 2-5 tons: I^geum Africana. The

annual turnover of ONACd^ is about 1,3.million US dollars, ONAGOM is currently

negotiating with a Belgian company for the establishment of a joint venture Company,

Mahler R«HQ? World Health (197?) 3? cita from "An integrated approach to :
research on medicinal plants by N« Anand, IB/WG027l/3f February 197BO

j African Traditional Medicine, WHO Regional Office for Africaf Afro Technical
Report Series, No0l, Brazzaville 197^*

35/ Summary of the Draft Wrold-wide Study of the Hiarmaceutical Industry (UNIDO/
IG1S«74)» June 1970.
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SOGAVO, for: .the processing the grains of Yoacanga into Tabersonine Chlorhydrate* an

intermediate for Vincamine production . Investment has.been estimated at about 3. [•

million US dollars, - The whole output of Tabersonirie is to be purchased by the _

Belgian .-firm* -.\-. .... . .,.._ ■ . . ' . ■.:■■ ■ • " .

549. The Centre d'Ettudes des ELantes Medicinalss (CSEfl) established in 1974 i^ Yaounde
includes botanical} pharmacological and chemical sections,, The botanical section has

identified and catalogued more than 600 plants by interviewing and.cooperating xrith

55 traditional,headers„ The therepeutical properties fo individual herbs id.ll be

pharmacologically and ohemically testedo if satisfactory results are obtained, the

chemical isolation of active components will be carried out. The research programme of

.GEBJ for ."the-next, five years has been formulated as follows ,

■: (a) ,Botanical,research of medicinal plantsi

(i) Registration collection and conservation : ■

(ii) Identification of species and families,

(iii) Cultivation of selected species^ :.

(fa) , Chemical research of medicinal plants? -

(i) Extraction and isolation of active substances?

-.(ii) .. Structural identification of active substances?

(iii) .■: Total synthesis.or semi-synthesis of active substances?

"-"■ (e) Pharmacological ? physiological and biological research s

(i) Therapeutic activity and tozicity of medicinal .substances^

(ii) - Physiology of medicinal substances? .

, (iii) Conditioning of medicinal sustances, ■ ' .

55o The cost of the above five year reasearch programme is about 4 million US dollars,

including the investment of a small-scale processing unit (pilot plant)B Howevers
out of the manpower requirement of 12—14 qualified research workers? the Center has

actually only 4

551O In Tanzania a Traditional Medicine Research Unit has recently been established

at the university of Dar-es-Salaamo It carries out surveys on the different aspects

of traditional medicine and intends to integrate the approach used hy healers with

those of doctors hy organizing co-operation between thenw The real activity of the

Unit could howeverf be developed when adequate facilities are available. The

construction of a laboratory project comprising pharmacological5 chemical and extrac

tion sections and costing35° thousand US dollars is expected to start in

552- Further developments include the establishment of a National Herbarium Center for

collecting samples of medicinal plants and a Botanic Garden in Maragora district for

the cultivation of commercially viable medicinal plants..

553« At the present Tanzania produces hecogsnin as a by-product sisal (Agava Sisalana).
Heeogeiiih is an extract from the fleshy waste obtained when separating the fibre* The

juice of the pulp is concentrated to a strength of 15-20 per cent» Hecogenin is

exported to cortisone manufacturers in Europe (120 t/year) where it is processed and
purified into hecogenin acetate? 'an intermediate in steroids synthesis. It seems

advisable that'the pruification stage is carried out in Tanzania and pure instead of

crude product exported or better still'''further processed



554« In Gabon, Institut de Riarmacopes et de Medicine Traditionnelles (l0 R2a<.Me<,Tra)
has been established within .QWAREST, a governmental organization for scientific

research. The Institute intends to undertake cersus of traditional healers in the

country, identify the medicinal plants utilized by them and carry out a systematic

research on such plants»

555« •'The-research^work aims at indentifying active substances such as.alkaloids9

cardiotonicalsj aromatic flavours, suponicals etc At this:initial stage it is under

stood that the Institute requires 10 additional graduates and technicians.,

55'5<. The future development in the field of medicinal plants' in Africa should be

directed towards processing medicinal plants locally instead of exporting them as crude

materials. Individual governments should therefore support all initiatives and

assist enterprises in securing the necessary credit and other facilities needed to

establish or develop* ...... - -. . ... ■ . ■■ ■

(a) The cultivation, collection and harvesting of medicinal plants;*
roots, rhizomes and barks, leaves or flowering tops, flowers s"'

fruits and seeds and related drying, storage and preservation faci—

litieso . . ...

(b) Galenic laboratories■for simple processing of indigenous medicinal
plants into galenial forms correctly and adquately.mixed, dosed :

and packed in form of tea mixtures, brews and infusions doses, polvers

or granulates and syrups or solutions*, Galenic preparations, based

■on efficacious and proven traditional remedies and adequate

guarantees, would provide patient with medicines -which not only

seet their needs but also are in harmony, with traditions

(c) Small and medium scale installations for the extraction and
processing of plants into intermediate or final products for

use in pharmaceutical or other applications.. The conversion of .

hecogenin extract into Hecogenin Acetate and consequently into

more sopliisticated products referred to earlier might serve as

an example, of this kind of initiative* Based on the level of

progress achieved in the utilisation of their medicinal plant

resources Governments should restrict arid eventually prohibit

the exports of crude medicinal plants,,

557° International organizations, particularly UHIDO? are helping developing

countries to realise that local botanical resources have important potentials as

raw materials in industrial pharmaceutical production., UNI0O has b@Qn collecting

data on available medicinal plants for a number of years gxtd is promoting inter

national co-operation among developing countries to promote the industrial use of such

plantso With this in view a meeting on technical Consultation on Rroduction of

Drugs from Medicinal Hants in Developing "countries organized by T3NID0 was

convened in Lucknow, India, 13-20 March 1973° The papers presented at the meeting

which were recently published give a comprehensive knowledge about the different

aspects of medicinal plants,, They ares .

(a) "Plants of the African Hiannacopeaies Used in the Treatment of
. Tropical Diseases", .by, J. Kerharo, Frofessor..of Hiarmacognosys

Department of Medicine 'and Riarmacy, University of Dakar,

Senegal (XD/WGa27l/l, 13 February 1970|



(b) "Industrial Requirements for Erocessing Medicinal HLants"s hy
E> Bombardellij Research Laboratories Inverni della Beppa Sp A, Milan.

Italy (IDAfCa271/2?22 February 1973)? ' "
(c) "An integrated Approach to Research on Medicinal FIantsVrj

by N. Anandj Director of'Central Drug Research Institute, " '

Lucknow? India (lD/WG.271/3, 24 February 1973 )|. and
(d) "Medicinal Hants for Curing Diseases other than Coramunicalbef

Tropical and Infectious")'by &•> Sandberg? frofessor of
Jharmaeognosy, University of Uppsola, Sweden (lD/WG/27l/4,'

13 March 197o)o

is another organization concerned with traditional medicine.. WHO has, in

recent years, put emphasis on the need for research in and integration of traditional
medicine with.modern medicin©n

The Regional Expert Committee on Traditional Medicine :in Africaj 36/ held in

Brazzaville from 9 to 13 February 1976"* gave the following definition of traditional
medicines

"Traditional African medicine might be considered to be the sum

total of practices3 measuress ingredients and procedures of all

kinds3 whether material or not, which form time immemorial had enabled

the African to guard against disease to alleviate his sufferings and to
cure himself".

On possibilities for integration the report of the Committee stateds

"Having thus noted the impact of traditional medicine on health

in Africas the Committee recognized the necessity and timeliness

of integrating the activities of traditional medicine into various

types of health careo In view however of the histrocxal relationship

between the two systems of medicines their different basic concepts

and the fact that their methods could not readily be superimposeds

such as integration of activities could only be planned and effected

gradually? special attention being paid to the condition prevailing in
each region or country11.,

The Committee recommended3 inter, .alia that

(a) the cultivation of certain medicinal plants be encouraged in
the villages so as to have available at that level simple3

effective and inexpensive means of treatment °9

national herbaria be established? ethnobotanical and pharmaceutical

research extended, cultivation of certain medicinal plants on an

industrial scale encouraged and a local industry developed for the

manufacture of pharmaceutical productss based on the Region's

medicinal plants °9 and

(c) the export of medicinal plants for commercial purposes be regulated0

African Traditional Medicine, WHO Regional Office for Africa? Brazzaville 1976,

Afro Technical"Report Series Mo0l0



56OO In view of the above efforts by individual organizations it would be advisable
to co-ordinate their activities in assisting member States in research and processing

of the medicinal plantso Such assistance should includes

(a) Financial or material support to research institutes or centers
(including those in Tanzania and Cameroon)? and

(b) Manpowers advisors or experts fors

(i) Research institutes such as those in Tanzania;, Gabon
; and Ganieroonj .

(ii) Reparation and evaluation of feasibility studies on
projects such as those for processing crude hecogenxn in

Tanzania5 Yoacanga in Cameroon^ etc, and

(iii) Establishment of galenic sections or independent
1 laboratories to transform medicinal, plants into galenical ■ '

preparations of guaranteed qualityB
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ANNEX ll.C

of all afremtcals in Africa for, thapgrjod 1968-1977 in l'T3» .Dollars

1968- 1972 1975 1976- . 19.77
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4G083 46432 t>it>04 --if*

13893 15463 15065 \. 17383 2086& 27340 40604 41319

32190 309*9 36519 '43345 45287 6.0051 b3420 68290

id •■*

42276 53445

73000 S3000

791772 850327 1037171 1200635 1302638 1680693 260G268 345Z102 344635? 4391111

217924 25240y 273231 320956 307760 455456 89&750 7O354& 62i?96 522810

1K5078 1114502 1300932" 1509752 1595406 2115179 3474995 4X20157 4034764 4861991

Source: £CA Statistics! Division,

v^.ia^^^g^giMffiafsgiag
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Petroleum .. fining aapapity in Africa

Country

Algeria

Angola

Cameroon

Egypt

Ethiopia

Gabon

Ghana

Ivory Coast

Konya

Liberia

Libya

Morocco

Mozambique

Nigeria

Rhodesia

Sonogal

Siorra Loono

South Africa

Sudan

'Tanzania

Tunisia

Zaire (Kinshasa)

Tot 41

663,300

35?000

175>000

"'14,7£O

. -38,000 a/

■ 28,000

39?000

95*000

I5?ooo

9,000

. 11,440

'76,000"" '"

16,000

.60,000

: '20;000

18,GOO

10^000

440,500

26,000

17,000

?O t °°0

16,700

25,000

875,750

s Patroloum Tiies, iarch 17, 1978.

a/ Infoimation obtained during'tn^. field mission,

Undor _ ^onst ru. qt ion

5® ,ooo

47,000 .

Proposed

60,000

260^000 a/

50,000

20,000

965,500

130,000

20?000

6,500

130,000
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Ili.C

fox

4 '" '
to

3.

Title

•SUBfUSaiON

JjPJ-Tkft. Africa

Market survey and

future, demand upto

1990 for different
types of plastics,

synthetic fibres,
rubber and

detergents' in Forth

African countries,
as well ae export

possibilities

Identification of
projects and pre

paration of pro-

feasibility studios
relating- to

plastics, sjiithotic

fibres6" rubber and
dotergonts in Forth

African countries

Africa

Karkut survey and
ft p

1990.tar,, .different-;
typos of plastics,
synthetic fibres/

and dQtorgonta in
tfoet and Central
African countries
as well as export

possibilities

Industrial economist/

or chemical engineer/

or industrial chomist

Kith wide experience

in tho use and pro

duction of th.c- p-etro-

chemicals and market
surveys

Chemical engineer/

or industrial

chemist with wide

experience in petro

chemical industry

and the preparation
of feasibility ■

stu&i os

Industrial, econo&lst/
"■". or '"ch'enTicaT "engineer/

-or industrial.■.■yEGihi&t.

with widu experience

in tho use and pro

duction of the petro
chemicals and market '
surveys

12
1 15

I. •



III.C

No

Project-

title

■■- post ■;■:- .•■

'^oscription

TO Total

Fo, m/m Ko»

4V; . .ld6n^Afi^^.WY^pX..■_...:^jOh<m±GQ,i onginoor/
' ^^ pre'- ■'■-■ o-r ifidustrial chemist

r6™'*"1;'" ".' witE"wIdo" 'oxptiviSncG'

feasibility studios in petrochemical

relating to plasticsj industry and the

synthetic fibres, preparation of

rubber and detergents feasibility studies .

in Woat and Central

African oountreis

East Africa,

iiarkot survey and

future demand upto

1990 for different

typos of plastics,

synthetic fibres,

rubber and

detergents in ]£ast

African countriesf

as woll as oxport

possibilities

Identification of
projects and pro-

paration of pre-

feasibility studios

relating to plastics,

synthetic fibres,

rubber in East

African countries

Industrial economist/

or chemical engineer/
or industrial chemist

with wido experience

in the -use and pro

duct ioh of the potroo-

ehomicals ■and market

surveys

Chemical enginoer/or
industrial chomi'st

with wide experience

in petrochemical

industry and the

preparation of

feasibility studies

15 I'" ■■-■15

12. 1 12

1' 12

Total Subrogions 2? 3 39 1 12 6



Page 3

Project

Ho.

Project Poet

Ascription
T979" "19^0 198I Total

Vo • si/21 Kb • m/m No« m/m ' ~o . m/m

VISITED

9 country projects As dotailc.1 in

country reports

EGA

Development of pctro- Senior chemical 1

chemical industry angincer/or industrial
(co-ordination and chemist with wide
follotwip) experience in planning

and in tho preparation

of feasibility studios

of potrochomical project

acquaintod with the use

of petrochemicals

20 2 12 12 32 17 64

12 1 12 1 12 3 36

Grand total 59 6 63 14 56 28 178



^

Healthy

Country

Algeria

Angoja ■■/,■■ ' >.. "

Burundi * *

Central African Sopiro

Chad -• ■ ■

Congo g

Egypt ' *"

Ethiopia

Gabon' ' _' \ '

Ghana .. '■:

Ivory iCftast

Kenya.

Libya

Madagascar - ■ ■■ ■

Mali

j&oroce© ■ " _ -

Mozambique

Nigeria -=' - ■

Sudan " :

Uganda-

United Republic of Cameroon

United-Republic of Tanzania';''

Upper Volt a . -. : . . . ?■

Zaire ■■ ■ ' - ■ -■-. ■

Zambia ■■ ■■ , ■ -

Yugoslavia :a\ ■'■'. :"'.:,

Finland a - ,," " ■■; k ■'-

United Kingdom

facilitios 1; vYio:.;.

Yoar

1969

"1973

1974

1975 „
1975a
1975"

1975°

1972

1971

1975

1975

1 1973

1975

1975

1974

1971

1971

1975

1975

1975

1974

1975

: 1976

1972

..19:15,

197.5

population

por_jgnyjsician

7»86O

15,170 ■ ■

45-i43O

27,810

47i980 ■■

. 6,310 - -

4,630 ' ;

69,340 ■■■"

',5.210 '.
10,510 ■ -

15f220 '. ]

•16,300 ■

■ 950 ..,

10,770 "

42,770 .'

13,980 '■

1$,68O *."

14*610 l■

12,680 ..

17,790 -.

18,490 -'

56,480 \,

27*950 ;;

10,370 ."

'■■§50 ■■

'700

7.60

Population

per pharmacist

50,180

66,800

334,530

190,710

306,000' ■"'■

: u e a 0 ♦

14,480

231,540

'..33,330

£1,450

.108,560

7o.i;-3

- 5?36O

! 89^010

370,670

34,610

60,7.70

42,460

35,090

824^930

,64,080

409,230

554,550

IT&5PP .......

iafaeo- /•■ .::■■.

;;5;o3o - -

960

-3r&lQ.-- ■

Annex IV«A

Population por

hospital bod

.. .. . 340. . . - ■

320

810 -.

520

'" iili40 \"
190 ■■'

470 ■ "■ *■■■■■■■ ■■■■'

3,080 .

100 ■:

: 606 ; 7 '

660' ■

7.60

240

410 ..-

ii»50 ■- ■ ■■

750

770

1,170 . • \.

1,110 ■

640 . ■

380

700

1,170 ■ ■

.,-.. 330. " . .

■ ■■■ ■ ;250-

170

70 ■

--'•"■ -120-■■ ■■-■ ■■■■■-

Sourcet Worl Hoaltb Statistics. « Annual WHO Gon'cral,■■■Volume

G ~ Pcrsonnol in Government Service,



Annex IV

1970 1971
1974 1975 1976

Algeria

Angola-
Benin :

Burundi" .;

Central African
Chad

Congo

Ethiopia

Gabon

Gambia

Ivory Coast

Liberia
Libya

Mauritania
Mauritius

Morocco

ifcoaambiquc

1-4
67.0

10,8

1.4

1.0

123*8

15-0

1-5
6.4

Rwanda •

Senegal

Somalia
Sudan

Togo

United Republic of

United Republic b;f

Upper Yoita

Zaire

Zambia

Toartook of
fradc Statiftios 1976



Annex IV«C

Approximate Investments for Formulation Units

lho following arc examples of investment costs for formulation units as estimated
by UIOTO a/:

(a) Tabloting machinery unit, with a capacity of 350,000 tablete/8 hours:
US;:25,OOO - 40,000s '

(b) Tabloting machinery unit, with a capacity of 2,4 million tablots/8 hours*
US"30QS000 - 400,000;

(c) Injections (60,000/8 hours) and vials (25,000/8 hours):
US .650,000 - 750,000;

(d) Solutions (64,000 units/8 hours. 50$ thereof syrupsV
US'500,000 - 600,000$ -

(a) Oiatmarfcs, 24,000 unit/8 hours (500 kg); US*150,000 * 250,000;

(f) Suppositories, 30,000/8 hours; US-;300,000 -400,000s

(g) Packing machinery unit for all the above products: USa300,Q0Q * 400,000;

(h) Quality control facilities and laboratory for tho above- production*
US325O,OOO - 350,000. ,

Land roquiromonts for tho abovo formulation plant; 10-20.000 eq, meters.
Construction costs: about U&JJ25 millions.

Minimum yearly production of tho abovo formulation plant may be estimated
as follow;

500 million tablets (coated-and uncoated),
13 million injections,

5»5 million vials,

10 million units of solutions and syrups^
5 million units of ointments^ and

12 million suppositorics8

T^t,^.?Ty Of ■fchGn:Draffc World-wide Study of the HiaHnacoutiocd Industry,
IMII)Q/ICIS,74, June 1978.



AcMvitios undertaken- /by international^ Oryaaigatioipa in ^g^old of- . --* - -

Pharmaceutical Industry in DCvb'ioping' Countries, particularly"in"Africa }''~ '•■
iri-iiin—i>i —iimai ■mi ■ ■ h i it 11 ■ i -^—i..—, , , _~ _. .

' International " ' '' " l'1"" ' . ' ' '■ "J ga"""CJM^^j— ["m "|U<I
organization Country(ios), Year Description and publication

Developing

Countrioe

*■---****■» a-*, *--

jL_J..r

1969 BstaUishmont of pharmaceutical Industries

procoodings rof ■J&xporfc- Working Group It—
Budapest j. -May *196^j; UH? >ow York -1970,

urao

» w>

.\ )

v • mo

U '

7. mo

10.

Tanzania" ' ^

'So

Mission "for "tho^SSpssiaent of
in tholV.j&st":Afrioan Community"-

Position in ^ansaniaf

omhoT.1969

laGontrolo

Senegal, Haproit do mission 1-22.

Ghana

Qhana

Uganda ■

Bovoloping
Countries

Uganda

I ^i \7 I' ■ I I « I I I ~ ■ E J T

"®onfcrol of Drugs s Report-

on Ss>o5a.ficat3osis for Fhanraocui

No, 418f"Gcio 19*59 ' ""

1970 HTartffioy end Modioal Supplies lianagcnont;
Hoport on misBzos 9 August -* ^8 "

1970 Quality Control of Drugs xn Ghana,
on iPission 1^-27 iPobruary 1970, by

. Dr. ^.a, Sttisoj lH0/AFR/F^m/4j Hcv. lf
ii? ch 1072

1971 PvceunJ, Situ^.tion Hogarding Pharmacy Drugs
in Kenya, Hoporu on Mission 9 Fobruarv- 4
Uarch 1971 % Dr. kp/.» ^1--

/ ^

1971 Proscnt Sj-tuaticia Regarding Pharmacy and
Drugs m r^-ida, Rupert on Mission
Fobruary^arch 1971, by Br, M.Aa Attiant

ia/o,Ai>ril 1972

1971 Technology Transfer in tho

InduBtry? by L.H. Vtorbzol, T0 Institute
for Training Sjid Research, Report Ho, 1
^GW^k 1979

1972 ttanufaoturo anl Quality Control of „.„
and Training of Porsonnol in Uganda^ Rope
on siseion June-Septonber 1972 G* Osuific.

IT?



Annex iv. r

Pago 2

XI

Description and publication

Chad 1972 ProbVsis d^approvasiozmumont ot &3

-d^Gb^cts dc Fsnsomont on Rcpubliqcw du.

$chad, Rapport do mission 21 Septuabrc-
11 Fo-vcmbor 19?2» par "U Dr. F. Johnson-

'"'•■■' Ronuald, oas/^/Ht&aii/Xq. Janvigr 1973

12
1973 Drug Control Legislation in Zambia* Report

1973.

13 wao Liberia : 1974 FharmacGutical and Medical Supply Sorvicofc:

' 27:SoptGtabGr? % Dr. F.S. Bishara, %ft

EHASH/X3. Novombor 1974 "' :" ' ' V'■,"'

14

16

17

18

19

20

22

15 UUIDO

M6 Rogiohai
Office -for- -

"Dovoloping
Countries; ■

International Consultation liccting in tho

Developing ' ri974» Annual trairiing'/cpurscss on"pharmacoutic"al"'"
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