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PREFACE

Attempts at promotlng the development of the chemical industry in the region
goes. as far back as 1963 when 4he first desk work-on the ‘sector was carried out ;/._
Subsequent 30 this, subreglonal co~ordiration missions were undertakehn’ and reports 0
prepared_g/ during the perlod 1963 1966 The chemlual 1nduetry flgure& gmong - the f
sectors covered ' ‘ o

The above" attempte ware Tollowed by +the: preparatlon of atudies - (a number of et
them on the chemical subsector) and conferences/meetlngs on industrial -¢o=ordination -
at the subregional level between 1964 and 1967. 3/ For a number of reasons including
the fact that most- member ‘States were pre-occupied with consolidating - tHeir newly
acqulred 1ndependence, their prlcrltj stress on developmenti of lmpert ‘substitution
industries and the relative ease with which such: 1ndustrles were ‘being: establlsheds'“
the above attempts failed to materialize or ended up 1n the establlshment of unlts G
of uneeonomlcally small sizes. : . R

Durlng the perlod 1968—1976, gome of the chemical ‘documents were up«dated and

new ones’ prepared witk the hope that they could serve as background ‘materigl for:

, any activities that could” subsequently be underiaken. A/ The preparaﬁ1on ef gomé T

: of them, ‘such as those oi fertilizers and pharmaceutlcals, were motlvated by the S
energy crlels -of 1973 and its aftermath : Shiab

in the meantlmeg the need to aCOOTd priority to 1ndustrlal development 1n
developing ‘countries’ etarted to gather momentum in early 1970s." It was, as
evidenced by a number of Ceneral Assembly and Commissior résolutions; including
the Lima Declaratlon dnd Plan of Action adopted at the 3écond Conference’ 6f UNLDO
in 1975, recdgnized by the international community. ' Accordiiig to the Declaration,
Africa is expected to increase its share in world industrial production-(and'by' :
implication, 1ts ohemlcal output) frem 0.6 per cent to at least 2 per cent by the
year 2000 " : ' S S

Reallzlng the- crltlcal role played by 1ndustrlal development, the Second
Conference of African Ministers of Industry held in 1973, that is, prior to the
Lima Declaratlon, hzd adopted its ocwn declaratlon, the Declaration on Induetrlallza—
tion in Africas - Pr1n01ples and Guidelines for Co—operation and Development.:
Subsequent meetlngs of the "Conference and 1ts subsidiary organ, the Follow—up
Commlttee on Induetrlallzatlon ih Africay dealt with the problem-and came 40 the
conclus1on ~that” there was need for acoalarated structural change in’ industrial :
. roductlon with 8 view to achieving an increased measure of self-reéliance and eelf— e
sufflclency. In itsthird and fourth meetlngs, the conference, in'its agreed ‘
conclusions, accorded high pricrity to- the development of basic 1ndustrles,
. including the ohemlcal sectox.

17 Bocument B/CN. 14/INR/1 Industrial Growth in Africa;’ 1963.;
¢ w2/ Documents E/CN.147/246, 247 and 248, ‘ '
“é/ Conference/meetlnv reports: E/CN. 14/324, 346 351, 354, 366 and 399.
4/ Documents prepared includeds
B/CN,14/206, 212, 217
E/CN. 14/??/49
169-1867T, MT0~521 and M76-980




In response to the request of the member States made at the: fourth meetln;
held 1ﬁ Kaduna, ngerla in November 1977 by‘whlch ECA in co—operatlon Wlth'UNIDO
and OAU was requlred to pursue measures leading +0 the. attalnment of the above
objectives, ECA is in the process of formulating a chemical industry develapment
programme, -,/ This programme is intended to serve as a guide for ECA, UNIDO, OAU
and other organlzatlons Whlch w111 render asgistance to. member States in the

i

As a flrst step, g mlss1on oomprlslng a team of three consultants and one »
staff member visited six representative countries (the_Unlted Republlc of Tanzanla,
Gabon, th& United Republic.of .Cameroon, Nigeria, Upper Volta.and ?gypt) from 20 .
May to 8- August 1978, During:the period to mid-October, . the mission prepared
country reports and this reglonal report.

.The terms of reference of the misgion were 10 assess the ex1st1nb situation -to
1dent1fy opportunltles for 1nte grated development and formulate sectoral pOllGleS,
programmes and targets. for. the cnemlcal sector, These were to be based on the
identification of the peculiar oharaeterlstlcs, major . problems, crltlcal llnkaﬂes,
training needs and institutional requirements of and medalities for co-operation
amongst member States in the themical seotor.

In view of the vast fleld of the ehemlcal sector, 1ﬁ Was, for practlcal purposes,
necessary to:limit the:coverage {0 those subsectors Whlch ars, under African’
condltlons,‘cons1dered priority areas. .Accordingly, the subsectors dealt with in
this report comprise ba510 chemlcalsg fertlllzers, pestlcldes9 petrochemleals and
pharmaceutleals.,=m; C : S . S :

The report is divided into four chapters. The flrst, the Summary, highlig hﬁs-.
the ‘main findings and recommendations. It was purposely made detailed so that those
readers who may nod have the. tlme firfe) read the -whole report could. have - a falr prev1ew
of the report : . :

- In 'the remalnlng chapters, each. of 'l:he subsector men‘bloned. above isg deal‘t Wl‘th
separately.. It was felt that this subsectoral approach could fa0111tate Ain brln ing.
out the. pecullar characterlstlcs of each subsector ang. thereby hlghllght the spe01flc
problems and. prerequ1s1tss related to the development of .the subsectors. It should .
be noted that, as many of the observations made in the .-basip cbemlcals, fertlllzers
and pesticides, chapter, partlcularly those related to p01101es and strategles for.
development, are applicable . to petrochemloals and. pharmaceutlcals, 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 partlcular, the. specific .~ :
developmental possibilities highlighted in it, would be of interest to the. Governments
concerned and.would serve as the hasisg' for further studles and actlons on. thelr
part and other concerned organlzatlons. : s

Composition of the team:

1. Mr. Autar K. Bhatnagar, specialist in basic chemioals, :
fertilizers and pesticides, Team Leader

2., Dr. Hussein A. #l-Bharawy, specialist in petrochemicals, Member

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

4. Mr. Makonnen Alemayehu, HCA staff member © Project Gfficer
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FT*RTILIZAJRS BASIC G}EMICALS AND: PbDTIbIDuS

WOrld and reglonal survev

1. In the fleld of chemlcals, ba51c chemloals ‘are perhaps the earllest to have_y_ :
been in use.  The use of chemical fertilizers and pesticides came ing.at & later
stage; in opder to increase agricultural produciion for meeting the. growing:
reglirements of food in the world. However,; as a result of their successsful
-pplication in agriculture, fertilizer and pesticide usage has been rapldly
1ncrea31nﬂ and 80~ also thelr productlon all over the world. -

2% The total Wcrld productlon of all 1ert1112ers (N + P O +.K O in the year :
1975/1976 was 92,2-million tons. Out of this 47.6 mllllon %ons 851 7 per ceﬁ@) -
was produced by developed countries, 7.9 million tons (8 64 per cent) by developing
countries ‘and 36.5:million. toas. (39.66 per cent) by countries with centrally planned
economies, . The productlon of -fertilizers in:Asia during  the same yeayr was,. 13.0-
million tons (14:13 per cenﬁ) and in Afrlca 177 mllllon tons. (1. 96 per. cent) of
world productlon. A I S . . T

3, .. The total world consumptlon of all fertlllzers (N « P, O L+ K ﬂ ~in 1975/1976
WaS, 88 58 million tons. ©Out of this the consumption of deve?oped uountrles 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 planred economies 33. 78 iy
million tons {38.05 per cent).. The total comsumption of all fertilizers in. Asia .
was 15.80:million toms (18.17 pericent) and in Africa 2.40 million tons (3 05 per.:
cent) of world consumption durlng the same year. ‘o '

by . The per capita consumption of fertilizers during 1975 in different regions of
the world was:  developed countries 55.2 kg., developing countries 6.8 kg.g Lo
Africe 6.0 kg.;: centrally planned countries 26.2 kg. As the develoPed countrles
have reached almost the. point of maximum fertilizer application,. the scope. forx sh;' :
increased fertilizer usage in agriculiure mainly exisis in the developing countmisg.:
and speciglly . in; Africa, Therefore the future development of - fertlllzer productlon;
is 11kely to be concentrated in the developlng oountrles of the world.- "

5. The total 1mp0rt of all chemlcals in Afrlca in the year 1977 wasg 4 8 bllllon
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 .50
imports for different African regions were: North Africa $1.81 bllllon, West .y ol
Africa $1.54 billion, Central Africa $0.35 billion, Zast Africa $0+56. billionm,: o
other developlng Africa $0.60 bllllon, and the remaining developlng countrles in
Africa $0.60 billion, : : L :

Lk

6, At present, there ig comparatlvely little productlon of b351c chemlcals e -

Africa, because the industries which consume basic chemicals are not. fully developed.
Whatever production of basic chemicals, like sulphuric acid.or ohloro—alkalles

is there, is intended mainly for the captive use of plants for fertlllzer manufacture
or pulp and paper production or for mineral extraction. As the consumlnIr indugiries
~are fast developing, the basic chemicals manufacture is also 11kely to brow with. the
increased demand for thelr oonsumptlon. ‘ : PR :
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7. The total world imports of pesticides in the year 1975 were 2.1 billion U3
dollars., Out of this the developed coumtries imported pesticideés worth US$950
million, developing countries US§813 million and countries with centrally planned
economies US§355 million, Total imports of African countries were US§2081 milldon.;

and Asian countries US@34O million., #While the imporis of Afrlca and Asia may vary
nearly represent actual consumpt¥ion; - the figures for the developed world must he
supplemented with 1nternal production data to-make them represent total eoneumptlon..
The import figures for Africa and Aela for - pestlcldes, again 1ndlcate great potentlel
for development in thls eubweector. - SR :

8, Hav1ng examlned the werld poalﬁlen in respect of: the three sub-sectors of
chemical industry and also the African position, it is intended to briefly discuss
hers certaln aspects of the development of-chemical industry in developing. countrlesi
such ae the pfe—requlsltes for 1bs development, 1ts characterlstlcs, etc. - ML

9. ° The necessary prewrequleltee for the successful development of chemlcal Lo
industry in a de¥eloping country are an -adequate silzed market for the products. of: :
industry’ which”&ould- sustain thé minimum ecoromic size chemical plants; avallability »
of raw materials at an economic price; availability of infrastructural services

such as electricity, water, effluent disposal facilities etc.; avallablllty of

tralned and quallfled manpowerg and flnanee at reasonable terms, - S

10. The development of chemical 1nduetry 1n1t1ally takee ‘a set pattern. To begin =
with the Tirst generation industriés’ ¢ome up to manufacture congumer products from:
imported - interiediates.  Next, the seconf generdtion industries: develop to manufacture
intermediates and then the thlrd generatlon 1ndustrlee are- set up o0 manufacture: the
bagic chemical inputs, S : : R

11. Chemical industry has certain special:¢haracteristics of its own.which are:
high capital intensity, low labbur intensity, complex techuology calling £romla*&
high degree of proféessional operational gkilile, high sensitivity to economies of
scale, high risk of process obsolesenee, need -for integrated product planning; need i
for economic selectlen of process routes. out-of several alternatives, high S
temperature and- preesure processes calling for precise- monitoring and.control,. hlgh .
risk of process accideuts calling for high priority for industrial plant safety
practices etc, Therefore, while planning ohemlcal 1ndustrlee, those chdracterlstlcs
of the 1nduetry must be. kept in view. : S o = B '

12, While the: ﬁetalls of the migsionts flndlnge and’ recommendatlons are eontalneﬁ
in the individual country reports, a summary report on the countrles visited is’
given in the: general report. R : : o 7 _ el e s

13, Tanzania has practically covered the first stage of development of first
generation chemical industries and is now entering the second stage developments.

A fertiligzer plant for manufacturing phosphate fertilizers and ammonium sulphate

is already in operation in the country and plans aré in hand for the establishment.
of a natural gas based ammonia plant to meet the country's nitrogenous fertilizér
needs. In the field of basic chemicals, there is sulphuric acid manufaéture fop-
the captive use of the phosphate fertiliger plant and a small caustic soda/ehlorine-
plant is also in production. Tanzania is also looking into the possibilidy of -
soda ash manufacture based on its Lake Natron deposit. In the field of pesticidés, ~
although there are several pesticide formulaticn plants in the country, the
magnufacture of basic active materials is not underiaken so far. The country has
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.undoubtealy potentlal for %he further development of fertlllzers, baelc chemlcale
and pesticidesrsub-gectors.. Trained snd ‘gualified national manpbwer is a serious
-problem in- the country, and it would be well for the Government of Tanzanla to
pay attentlon to- the development ot thle important rescurce. :

14. Gabon' economy ‘has ualnLy been supported on 1te oil - resources in the paet. _
However, - the . Government has lately ‘been engaged in efforts tc dlver51fy the | lndu3urj

. in order %o broaden its edonomic base, 'In the areas of" fertlllzers an attemnt made

at setting up an export—driented ammonia plant in the country had to be shelved half
way because. of drop in world ammonia prices, Of course, there is little. domestic .
gconsumption of fertilizers, as agriculture is not very developed Ain the“cduhﬁry.

. .Gabon . is planning to set up large~scale pulp plante, which Would »enerate the demand
for.egustic 'soda and chiorine snd this could Juetlfy settlnv up capaclty fOf the tlanu-
‘fa®bure of these basic chemicals, In the field of pestlcldes againg there is nd manue
facturlng act1v1ty at preeent but potentlal exlste for eettlng up a formulatlon plan*=

15. Gabon 5 efforts to broaden its economic base are certalnly Wel1 dlrecteu. .
There-is particularly need for encouraging agrlcultural ‘production. to meet the .
country's heavy food import bill., Jith the ‘development of agrloulture, the need
for agricultural inputs like fertilizers and pesticides will also g0 Up. . uurrent :
planning for production in these- sub—ﬁectors oould be baeed essentlally on the
eubreglonal UDLAC market.

16, Gameroon s economy iz mainly agriculture baseds the oountry has already a
phosphate iertlllzer plant which is also capable of produ01ng ammonium gulphate and
mixed fertlllzers. ‘The plant 1§ presently ¢losed on account of.certain financial:
problems, which it is expected would get sorted out with. World Bank assistances, -

In the field of basic chemlualss‘the country has sulphuric acid, manufacture for: the
captive use of the fertilizer plant. There is a sizable market for caustic soda

but 1nadequate chlorine demand ig the main oonetralnt in developing local production
of this chemical, As Camercon imports yearly 4 million US d¢ollars -worth of . -pegticides,
this is 1nd10at1ve of a potential for the establishment of g pestlcldes formulatlon
plant in the country. The avallablllty of tralned henpower is not a serious '
OOnetralnt in- development 1n Cameroon. ' R

i .

17. ngerla has been passing through a bouyan% phase of economic. act1v1ty in the
past, as a resulit of the oil boom. However, while the .country has planped .1 major
1nveetments in ‘the directly: productlve sectorg=c duetryg enou”h aftentlon does

not ‘appear to ‘have bBeen paid to-the developmenf oFr 1nfrdstructures.,uue a, coneequence,
serious ‘bottlenetks and constraints have resulted dus to the 1nfrastructu¢e prohlems,
whieh are serlouely afi ecting tha'uroductlve sectors of 1ndustry.z The c@unury hasy one
phosphate fertilizer plant and is planning to set up a, 1arge ammonis an& urea plant.
Ixcept for sulphurlc acid production for the captive use of the phosphate fertlllzer
plant, there is no other major production of basic chemicals in the country.¢ Ther

is however. good potential-for the development of caustic soda/chlorlne to meet the
regquirements of three pulp ‘and peuer plants which Nigeria is. planning to set-up. In
the field' of: pestlcldes, tﬂere ig one formulation plant in the country at pregent.,
However; the total market for pesticides can justify more formulatlon plants as well
as manufacture of basic active meaterials. The main area which needs the urgent
attention: of theé government is that of etren5then1n5 of infrastructures 1n the counury,
Wlthout whlch 1nvestment 1n productive eectOre will not be. frultful
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18, Upper Volta is mainly an agriculture based country, and is going through +the
development of first geherat;on“industries_in the chemical field. :The Teguirements
of fertilizers, basic¢ chemicals and pesticides in the country at present are. very:
small and do not call for plansing for local production. .The country has recently .
started a project for mininug and grinding of natural phosphate fertilizers and it
is expected that this will help to improve agricultural production., The country has
petential for the development of agricultural based chemical indusiries -and alsag
metallurgical industriss in view of its agricultural and mineral resoulces, and -
~studies to explore these potential arcas are suggested with the help of an institute
for industrial studiss bBeing set up by UNIDO in Upper Volts, ' : Cor

19, Egypt's level of developmént of chemical industry is guite impressive.. Luypt
is practically self-sufficient in its production of phosphate fertilizers, and nmeets
part of its requirements &f ‘nitrogenous Tertilizers from local production, After
- completion of “two ‘major nitrogencus fertilizer plants, which are under construcdgon
at present, the country hopes to achieve self-sufiiciency in respect of nitrogenous
© fertilizers too. In the area of basic chemicals, the couniry produces, sulphuric »
acld, nitric acid, hydrochleric acid, caustic soda, chloride, soda ash etc. FHowever
existing manufacturing capacity can meet only part of +he market needs and the -
rest has to be met by imports, Presently,fexpansion of capacity for esach of the
chemical mentioned sbove is blaﬁned,_ 4gypt has a very large market for pesticides
(about. US$60 millicn) although there is only one formulation plant which supplies a
small- percentage of the liarge demand from loeal production. There is definitely. a.
potential for the development of both formulation as well as active material
manufacture in the field of pesticides, :

20s In view of the fairly good level of development of chemical industry-in Eoyot,
it is suggested that +he country goss in for the éstablishment ofldesign engineering
and construction services for the chewmical industry, and also manufacture of process
equipment to weet the growing needs of the chemical sector, .

‘Dévelopment problems in Africa g

21, During the missions tour of Afiican countriéé,:several_ty?icai]problems_of
industry were either reported or came +to +the attention of the mission. Thes: are
summarized below with sugzested solutions. _ o o ! Co ' .

22, Inadequate size of the domestic market to support an economic size chemicsal -
Dplant 1s a problem common to zil smaller African countries, The orly solution of o
- the .probles is subregionsl integration of markets and setting up of sconcmic sized
chemical and fertilizer plants with fiMancisl participation of member countries, to
meet subregional market vequiremsnis.  This approach must be adopted with ths
fullest support of all the member Stxtes. C L o

23. Lack of experience in project planning and contract nezotiation is another area
of difficulty in most:ATrican countries, and accounts for serious problems which have
arisen in some industrial projects in'Africa, As a soldtion, it is suggested +hat
.ECA/UNIDO organize seminars and workshops on 'Technology Transfer and Gontract . - .
Negotiation! in différent African subregions' to disseminate information on this .
specialized field,: .In addition, the inclusion of a technology transfer divisioen in
the proposed fertilizer and pesticidss develorment centre is suggested for providing

technical assistance to African countries. Till these Faoilitics become available, -
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it is recommended that African countries ascociate experlenced Ao W, experts Wlth
their pro;ect plannlng and: oonuract newotlatlnﬂ teams for various chemlcal proaectS,

24. uxp101tat10n by unscrupulous fornlgn compahies, who have taken undue advantege
of the prevailing situation in African countries, to sell us ed plant/equlpment which
eventually-dees not operatey:or enter into:contracts.which: aTe-never - PutfiTled, has
created .difficulties in a numbér of countries, ~African countries are generally
advised to be on. their guard agzainst unscrupulous oraanlzatione and 1t 1s “ecommenagd
that they deal with only reputable organizations.

5. Exp101tatlon by unscrupulous Banks and foreign flnanelng 1net1tut10ne is anothsr
one of the problems repcrted to the mission. This involved exfension of forelgn:
oredit to African countries at highly unfavourable terms. and. conditions, T 1
suggested that African countries first approach financing institutions in the World
Bank Group for finanecing their projects .and only if’ their financial requlremente
are. not. fully met by them, then go- to. private investment sources,. They should : also
take the expert advice of LCA/UNIDO/JO?LD BANK before finalizing financial credit
agreements. -

26, Instances of lack of co-operatlon between naticnal fertlllzer piant mana ementm
angd government purchasing agenciesy; were also reporteu 0 the mission,, which involved
either long delays or refusal of puroha51ng agencies {usually governmen;’agrlcultural
departments) to purchase finished fertilizer stocks from national factories, . -
eventually forcing either a slow down or stoppage of plant operations. In the
greater interésts of the countrles, it is suggested that both the producers and
purchasers. of fertlllzers should co-operate very olosely in order to av01d probleus
for’ both. S ‘

2. Instances of lack of proper communlcatlons and’ exchange of 1nformat10n between
"government organizations was -alsc noticed in certain countrles.f Thesge. ebv1ously
call for better contacts. and 1nformat10n exchange at dlffezent levele.;fg_

28,' Lack of operatlon and paintensice experisnce of ehemlcal plants, eeeme to be

one of the factors responsible Tor frequent plant breakilowns and loss of productlon
in a number of fertilizer plants in African countries, The. solution of course is,
training of plant personnel, and setting up of preventlve malnteﬂance syeteme in .
the plants.; For process problems, establlehment of procass development departments
in the factorles should be arranzed. - '

29. High cOet of expatrlate technlcal/management personnel seemed to be the cauee
of serlous financial problems in some of {he plante.' The euggested rem' :
engaglng expatrlate personnel only: for short perlods and replaclnb them ulckly
wz%h sultably trained natlonals. R

30. Inadequatelv developed 1nfraetructuree seemed o be the basic cause, of: low .
capaclty utlllzatlon and oyerall logs: of - efflclency in 1nduetrlal and commer01al
operations in a oountry. This. pointstc the need for balanced’ sectoral developmenﬁ
in countrles, 1nto order to. prevent bottlenecks, wh:ch mlght make productlve szotor
1nvestments unfrultful ' : iy .

31, The management pattern of nat*onal companies, where the. governments dld not have
a controlling . 1nterest, seemed 1o cause problems in gdfe of the countrles., It cig
therefore recommended that goveinments should normally acquire the controlling
financial interest in national enterprises and should also actively partlclpate in
the ranagement of the ventures.




B

32, _Inappropfiate-import_duty structures were found to bé responsible for
discouraging lecal manufacture and encouraging imports in certain countries.
African countries are advised o periodically check the tax and duty structures

to ensure that they_apg in line with developmentlpol;cieso_

33, Non-availability of national qualified manpower seemed tc be a typical problem
in most African countries., This could act as a serious constraint in their futuve

development programmes. African countries should pay special attention to this . -

‘problem and develop a cadre of national manpower, sultably qualified and trained in
important technical fields. :

AT N ST S SIS E S

Planning ahdgd9Véldpment‘Stratégy'

34, As a result of the experiences of other developing countries, a planning and:
development -strategy with emphasis on the-implementationalfphase-of’devéldpmeh%fﬁV“
projects has évolved. .. . | ' : - EER SRS ST o
35+ Thkis development strategy calls for a well organized institutional framework
for plauning and iamplementing .development projects. The: institutional iframework
normally. consists  of organizations fike, the ‘economic planning bodies, i nfugtrialix
studies’ inistitutes, industrial promotion organizations, designs, engineering and ~*
congtruction organizations, project executing and operating organizations and project
monitoring organizations., . S AT

36. The funciional role of economic planning bodies is to formulate development
programmes, the industrial study insititutes to undertake identification and
feasibility evaluation of projects, for industrial prometion organizations
(Industrial Development Corporations) to organize implementation ofﬂprajects:thrbugh

project planning and contract supervision, for.design and engineering institutes
to do actual design, engineering, procurement and. construction of projects, for
project executing and operating organizaiions to execute the projects and operate
chemical plants, and for the monitoring bodies to.monitor government projects and '
report-on them t0 the highest levels of the government. LA
37. The present developmént machinery and strategy in African countries, suffers
from two main weaknesses which are (i) lack of a well organized institutional'
framework corsisting of institutions ae defined above for -handling development
funetion and (ii) lack of expertise in respect of activities involved in development
planning and speclally implementation of projects. I+ gglﬁhgrefdre.recdmmended by
the mission that_Afriq@njcoantfiéé?deﬁélbﬁ'theinécessafyfdevelopment'institutiOﬁal
facilitiesand also expeértise in this field by counterparting their enginesring and
qualified ‘nationals with U.¥. experts snd also arranging.their direct involvement

in national chemical projects alongside expatriate contracior personnel. :

38, Another important area in which there "i§" gréat need for expertise and knowledge
in Africdan countries”is that of !'Technology transfer and contraot negotiations, '~
Technology*transfer”hasfifs.techﬁicalities-such as exclusiveness/non+éxclusiveness
of technology use; pirocess and sngineering guarantees, process patents etc. which
call for full familiarity with those matters, and similarly several different types
of design-engineering project contracts - turn-key lumpsum, cos% reimhurseable;_ '
semi-turn-key, supply of know-how and engifidering - involving alsoc their legal -
aspects; are currently in practice. A proper gnowledge of this specialized field is
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very necessary for countries- in Africa to enable them $0 safeguard thelr 1ntereete
and purchase technology ‘and technloal services on reasonable terms and conditioduns,
For the development of expertlee in this area, it is recommended that ECA/SNIDO
organize seminars and workshops on. Technology Transfer and’ oontraot negotlatlon in
the African subregion, It is also suggested that Africad countries make use of
" the model forms. of coniract agreements for construction of fertilizer plants, which,
UNIDO is presently:developing, as guldellnee in” negotlatlng and flhaerlng their -
'prOJect contracts, - Furthery: +i1l such time ‘as expertise is developed in this field
in the -African region; countries are adv1eed to associate experienced U. N, experts
in. thelr contraot plannlng and negotlatln@ teams for chemloal progeots. oo

39. The adoptlon of proper development policy for’ promotlng 1ndustr1al developmentL‘
is extremely important, Such policies usually include promotional incentives such
a8, tax-holidays, concessional finance, a531etanoe in marketlng, tarlff proteotlon
againsy 1mports, export 1ncent1ves, eto. - . .

'Regionai oo-operation and development

40. While the need for regional oo—oyeratlon hae been stressed by all 1nternat10nal
as well as regional organizations in Africa, and etven the formition of subregional
economic. comminities like UDEAC and ECCWAS has taken place, vet the real economic ,
integration. based. on the real splrlt of oo—operatlon between memher States has.

still to come., :

41, 1In order to achieve this objective; co—operetlon muet be’ organlzed et four
different. levels. (1) ‘the ‘political’ level through OAU, ( i) 'the subreglonal level
through organizations such as UDEAC and ECOWAS, (111) the country level through member
States and (1v) the United Naticns level through U.N. agencies such as bCA, UNIDO
and UNDP. Co-operation on a subregional basis muet be stressed at all these levels
and the organizations concerned must Play their role with ernoerlty of purpose to
bring about the success of the subregional.economic commurities" in Afrlca.

42, In addltlon, theré is, 1mperat1ve need for the development of an 1nst1tuﬁlonal
framework for oo—operatlon for 'different economic activities in the. subreglone, and 0
the subreglonal sedretariats must undertake this 1mportant act1v1ty.} For instance, ..
an 1nst1tut10nal framework must be developed for joint 1nduetr1al venturee, in which
sach member State can have its financial participation and also, proportlonal _
representation at the- nanggement- level of" the” enterprlee., blmllarly lnetltutlonal
meohanlems for co=operation for other aconomic aot1v1t1es ghould- also be developed
as precursors to the aotual establishment of these organlzatlone.

43. A number of 1nduetr1a1 poaelbllltlee have- been 1dent1
regional development in the fields of fertlllzers, basie ohemloals and peetloldee,
and these are being listed below., It is recommended that detalled studies be. o
undertaken on :tne, identified projects and then based on the flndlngs and recommenda—
tions of -the. studles, 1mplementat10n aotlon should be taken.i:

"(a)g"Ammonla progeot for Tast African countrless
(b);_Pestloldee manufacturing project for HBast Afrloan oountrlee°
go)?-Ammonla projedt for the UDBAC oountrles,“*“ . .
d); Caustic soda ‘and chlorine project for the UDLAG oountrleS°

- (e). .Phosphate fertilizer. project for the UDEAC ‘countriess

R R e e P S e e e T R T o i R N I i A T e e
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Pestiqides‘manufaCtu;;ng project for the ICOWAS ocountriess .
Fertilizer project for the BCOWAS countries; and S
Design-~Fngineering and Project Construction Organization for Norih

% Pesticides manufaofuring_Pf°3$§¢-for the UDEAC countries;

A
K

G I

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 as: . joint marketing and dis—
tribution arrangements, standardization and quality control, joint acquisition of
technology, bulk purchase of materials, joint exploitation of natural resources,
joint development of infrastructural facilities,-joint‘programmes for manpower .

devélopment,:etc; P

45. To faoilifé%é'bo-operéfion‘in the broad sectrum of activitieé_identifieaé‘if}1 
is felt that besides contacts at the subregional secretariat level, African countries
should have additional opportunities for contacts ats :

(a) Meetings of intergovernment expertss - - e ERIE R
(b ConsqltationT@eeﬁings between governments; and .

(c) Meetirgs of plenipotentiaries. B

46. ' PFurther, the'dé§eiopment of‘:ég;bnalhand'subregionalginstitutes,sﬁggested bgibwi
will also help in the integrated development of the areas: ‘ ' :
(a). Subregional industrial consultancy institutes; - N . o
(b . Subregional executing-agencies such as African Multinational Corporationss
- {e Fertilizer and pesticides development centre; and" . . o

- {(d) Chemical Technology Transfer Centre. ' .

Role of ECA/UNIDO/OAU in implementation of the programme’

47. The United Nations Organization will have to play a very active role in the
development of the African region mainly through its principal agencies like HCAs
UNLDO and UNDP., United Nations programmes will also have 4o be co-ordinated with
QAU policies and programmes in Africa.’ ‘ : Lo e e
48, In order to provide expertise for the satisfactory development of fertilizer,

basic chemicals and pesticide industries, the following.regional institutes must .

be set uprwiﬁh'ECK/UNIDQJasaigtance:

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

49. In additionm, it“is;fécpmménded'ﬁhat‘hatiqnal institutes for industrial studies -
be established in different African coulitries to explore and evaluate potential = ..
industries., They would reed assistdrice from ECA/UNIDO for their establishment and
further development. o . : . .

50. During the missions tour of Six'African'éountries;:Sévefal iﬁduétrial-poséibilitie:
have been identified in the fields of fertilizer,’basio\ghemicalsTand pesticides.
It is recommended that EQA/UNIDO provide sxpert assistance to conduct ‘more detailed
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studies on these national projects. .In add;ﬁlOn, for .projects that have -bsen .- _%g
identified’ "By the ‘mis§icn for development at the subreglonal level. as stated 1n :
paragraph 43 experi assistance is also recommended to be provided.

51. 3951des pr0v1d1ng teohnloal expert aeeletance on’ progeote in Afrloa, 1@;13
recommended that World Bank/UNIDO Division, at TUNIDO Headquarters should provide
part-or whole financding of bankable projects in Africa. It should also pr0v1de
guidance to African governments on matters such as the type of financial agreements
to be entered 1nto eto. ‘ : : '

52. For the 1m3}ementatlon of the tecnnloal asslstance programmnes ‘at the national
as well as subregional and regional levels: durlng 1979-1983 in Africa, the estlmated
manpower Tequirdiients for ECA/UNIDO ares one Industrial Development Adviser: =
(fertilizers, basic chemicals and pesticides) P.4/P,5 (60 m/m), Consultants for,
ubreglonal provrammes (66 m/m) and Consultants for country programmes (39 m/mj.

... POTROCHENMICALS .
.Conc lusi ong - S i e

53. The petroohemloal 1nduetry oomprlsee ‘the produotlon and/or reoovery of the :
primary or bBasic petrochemicals from petroleun feedstocks and natural gas, followed
by the manufaoture of 1ntermedlatee .whichk in furn undergo a series of successive
convere1ons to- end-producte before. they are made avallable to other consuming or
processing 1nduetr1es which utilize them as inputs for many consumer.and. capital
goods. In view of theee llnkages, 1ts development is of great 1mportanoe to
African oountrles. ) :

54, The main pre—requlsltee for the establishment and development of the. petro—
chemicals industry are: existance and. development of a markety avallab111ty of
hydrocarbon raw materials (petroleum end/or natural t:}as), ex1etanoe of a lapge- _
scale refining industry; availability of manpowerj; access to means of financing the
high 1nvestmente requlred and the exmstanoe of a- prooe551ng 1ndustry.

55. These pre«requlsltes ex1et, at present, in Algerla, Libya, Lgypt and Nigeria
as well as in South Africa. However, in the not too distant a future, some other
African countries, namely, Moroocco, Tunisia, Gabon, Congo, Zaire, Angola, Tanzania,
and Kenya would also have equipped themselves with these pre—requmeltes in varying
dimensions.

56. The distribution of petroleum and natural ‘gas is Uneven in the region, North
and, to some extent, West Africa are better~endowed; the South is relatively poor
and the Bast is the least-endowed, The producer countries of petroleum and/or :
natural gas in Africa are: Algeriam, Libya, Tunisia, Eoypt, Moroooo, Nigeria, Gabon,
Cameroon, Congo, Zaire and Angola. Tanzania, and possibly Benln are expected +to -
301n the ranke of producer oountrlee in. +the region, :
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5. The‘pfésent”and-ﬁear'futurefsituatién“bf petrocﬁemicél'industfj ih”ﬂfriquis_;um
summarized as follows: . S ' T T B )

Africa'’s demand (including South Africa) for the main basic petrochemicals
(eicluding smmoviia) 'in 1985 compared with the World demand as estimated by"
U¥IDO's Ihternatipn31.0éntre.fér‘lndustrial-Studiésr(ICIS):isgshown:he:eunder23 

(1000 Tons)

Ethylene | Propylene Butadiene = Benzéne

- Worth Africa” V6L 245 97T T oo
CWest.Africa .. 3% . - 120 75 - 1Ty

Bast Africa’~ . 300 - ¢ - 87 00 Isi

Central Africa 181 51 23,6 56

South Africa 440 268 _06.6 , 307

Total Africa 1,938 o q12 T 302,2 947 .. | -

Total World 72,936 36,638 _92563.2_ 32,83 .. . ...

58. Of the above four basic petrochemicals, only ethylene is currently being . L
produced:-by ‘one African country, namely, Algeria.  However, Libya is construcing an .
ethylene plant which will come on stream by 1981. A4lso, Nigeria and Egypt will .
have their-ethylene plants by 1982 and 1984 respectively, Algeria is also constructe.
ing a 600,000 tons BTX unit which will probably be able to provide about 300,000 . .

tons of benzene by 1982/83. In regard t0 propylene and butadiene there are, at
the moment, no plans in Aftricdn countries for the construction of production
capacities for these basic petrochemicals. )

59. Bxisting and planned prpaﬁgtioﬁ’dgpacipieé,éﬁ”éﬁbylgne'ahdlﬁénéene bj 1985 in
Africa compare with World production as follows: =~ B ‘ '

T . ) (1000 "_I'o'_ns)_
"~ Athylene Capacity — Benzene Capacity
CAfriea T T yeoa/ 0 U0 af
. Norlg 85,8003/ . 38;900 b/
‘African share : - ' 1.63% n 0.T7%

a/ Information obtained during the field mission and from international
' publications, _ ,' : ' : . ' o

b/ - UNIDO's ICIS estimates.

E

60. Accordingly, the share of Africa in World production of ethylene by 1985 will

be approaching the target of 2% in ¥the year 2000, where as those of benzens 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:




P

o (1000 TonE)"
Synthetic Synthetic

Plastloﬂ- - Fibres . Rubbers ,
Africa T T T 669a/' Il'i 89a/ L
‘World - 99,9800/ . 2050008/ 11,820
: Afrlcan share qn L oeh L . SN PSE
-Forld: production -~ 0 0,67k : : i 0. 45%

C _ - wﬂ? Informatlon obtalned,durlnc the field m13810n and from 1nternatlonal
publloatlons. ' R : . Lo

b/ UWIDO's ICIS estinmates,

61.. From ‘the .above data, it is apparent that the Africanr share in the World .
productlon of these end-product peirochémicals is far below the target.- Gonsequentlj,
the subregional demands.for. petrochemicaliwere compared with the preoduction oanacltles
in 1985, and the subregional deflclts/surpluses ‘of basic and end-product petro-
chemicals were identified., Multinational or subregional production capacities wers
accordingly suggested (as ocutlined under recommendations of this Summary) to. mest

the subregional deficit in the different petrochemical products and alséd %o br1H~
Africa's share in world preduction closer to the lea Declaratlon tarmet of %,

62 Thus, assuming that the African subregions would 1mplemenﬁ the suggested new
project capacities, the total African produotlon capacltles ‘and- perecentage share in
World production w1ll be. as . followg - .

(Suggested) Per cent
Africa's Producticn - Share in World
in 1985 (1000 Tons) .. . Production
(a) Basic Petrochemicals et |
.. Ethylene 1,498 S 1, 75%
‘Pfopylene_‘ S _ .f 504 | o
‘ Buiédiéne R Sl 266 :

. ' Benzene o -  3264u : . 1.65%
{b) Plastics ” B 2,450 _ 24 45%
{c) Cther End—prdduct | e e SR S
: | Petrochemlcals o o ) S

"l-uynthetlc flbres .‘:f:‘:;ﬁii.‘- 542 o : 2,71%
o Synthetic rubber tfﬂ J iu  ©3b5 - 3.00%

Synthetic detergents - R 540
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Recommendations 7

begramme of Action on:the.Integrated Develoément of the Petrochemical
Industry Sub-secior at Myltinational, Subregional and Regional Levels

63. The development of ihe petrochemical industry in Africa has, up to now, been
characterized by an orientation to national policies and strategies without regard
to multinational, subregional or regional planning. 1% is strongly recommended that
African countries should adopt a policy of setting up multinational or subregiocnal
petrochemical indusiries by combining their markets as well as their capital, human
and raw material resources. fvesn in the case of Horth african countries, where
national petrochemical industry development have been undertaken without subresional
or regichal co-cperation, the policy of setting up multinational or subregionsl
industries should be adopted in respect of new petrochemical‘0pportuniﬁies\to be

set up or planned in the future. ' - Do ' L

64. Based on egonomic interdependence, comparative advantages, specialization;.

complementarity ‘and demand/supply of African subregions,.the following programme of -

raction. on’ the integrated development of the petrochemical imgustry. sub-sectoris
 suggested for thé period 1985-1990.° : o

H

North Africa’

(a) Bafic Petrochemicals

{i) Two united of ‘100,000 and 150,000 tons/anaun ofﬁﬁropylené costing
" cabout 180 and 270 million dollars respectively, and - -
_(ii) Two units each of 50,000 tons/annum of butadiene, each costing
about 75 million dOllars.

(b) CLPlastics el

Additional production capacity of about 700,000 tons to be produced
by setting up plants i% more %han one country of the subregion., It is
not possible at this stage to estimate +he 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 North African countries ss
well as of export opportunities. o

(e¢) Other Bnd-product Peirochemicals

(i) & 220,000 tons/annum synthetic fibres to be produced:in-four plants;

(i) A4 130,000 %ons/annum syathetic rubbers:td be produced inm two plants
' of about 65,000 tons each; and IS :

(iii) & 290,000 tons/annum syathetic @etergeifs to be produced in several
units,
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As in the case of plastlcs, it is not possible, at this stage, to attempt a
breakdown of the above capacltles by {ype and quantity before a market survey of
the ‘Gountries of the subregion is made. :

Hest and Central dfrlcaif.

(a) Basic Petrochemlcals

(i} 180 00C tons/annum ethylene unit costing about“536“mfliioh“dollars 5l
(11) A 170 Cco0 tonb/annum proPJlene unlt costing. about }20 mllllon dollars;?
(111' & 100,000 tons/annum butadlene unit at a cost of abOut 160 million
”dollars,'and ' . -
(iv) 4 BT unit capable of produ01ng 230 OOO tons of benzene costlno about
110 million dollars. e IR . -
. (p) . Plastics
(i) Additional 300,000 tons/annum of plasties to be produced in dlfferent
- unlts in Vest Afrlcan countries;. and . -

{(i1) Additional 250,000 tons/annum of plastics to be produced in Central
R jAfrlcan countries. Harket. surveys should be :carried out to identify
o the type ‘and quantlty of the -plastics rTequired in both subregions,

() Other Enduproduct Petrochemlcals

(1) M6 nd £ of comblned oapaclty of 135 OOO tons/annum of synthetlc .
fibres in West Africas - : o

di) 4 30 000 tons/annum synthetlo flbres unit in Central Afrlca,

_.(111) - One. unit of - 130,000 tons/annum oy two units of 65 OOO tons/énnum
each of synthetic rubbers in West. Africa to serve the markets of
both subregionss ;

s“(iv)-‘Comblned oapa01ty of - 110 000 tons/annum detery ents't945e”broduced
- . "in more than one unit in West Afriea: and . i '

(v) Combined capacity of 50,000 tons/annum detergents to ‘be produced
'.1n more than one unlit-in Central Afrlca - :

M\ e R

(a).: Basic Petrochemicals

( ) A 300,000 tons/annum ‘gthylene unit based on naphtha from rerlne¢1@s
1n the -subreglonat-an - estlmated GOSt of about 830 m11110P dellars é/

(11) 490,000 tons/annum propylene unit at an estmmated coBt of about
: lTO mllllon dollars.ﬁ/
7 hlS investment includes downs stream ethylene consumlng plant Whluh normally
forms part of a petrochemlcal complex, ‘

2/ This investment includes downstream propylene consuming plant which normally
forms part of apetrochemical complex, '

3/ Ibid. see footnote 1/.
4/

1bid. see footnote 2/,
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‘CiiijHf@;?@,o&d”toné/annum butadiene unit at a cost of about 110 million
.. dollars, - '
(iv) 4 BTX unit capable of preducing 120,000 tons/apnum;of;bggg@ge_fu.‘
(possibly incorporated %o ome of the large refineries in the subregion)
- and costing about 90 million dollars, P -

(b) Plastics

: & 480,000 tons/annum Plasitics 46 be produced in mord than onpe plant.
"The different quantities and types of plastics to be produced. could only
be estimated after a market survey of the countries’ of the subregion is
“carried out. - ’

(&) Other End-product Petrochemicals

(i) & 75,000 tons/annum synthetic fibres capacity to be. produced in more
than one unit; :

.~ .{31) = 4 95,000 tons/annum synthetic rubber plant or fwo of 45,000-50,000
N tons/annum each; and i co o _
{iii) .4 combined capacity of 905000 tons/ahnun synthetic detergents to be
. produced in more than one vnit. A market survey will also be needed
© ., %0 determine the different types and quantities of detergents required.

Organizational structure and institutional mechanisms required

ﬁd follé%;up and
implement the Drogramms C

65. Apart from exchange of information on transfer of technology, and exchange of
experts and trainees among member countries’ at the subregional and regional levels,
the following Organizational structureAand_intergovernmental'institutional mechaniana
are recommendeds - - - - L -

(a) Periodie regional and Subregional_meetings_of_planning, finance and
technology experts from member coudtries and ECA, 04U, UNIDO and advigory
‘consultanis. o ' S ' :

The -objectives of %hese mestings would be: . to-study specific aspects
of the petrochemical industry; to harmonize investment, fiscal, custom
and ‘other policiss of African governments; and %o carry out the mecessary
DPreparations and mobilize the financing of petrochemical projects, . :
(b) National committees fcrjthe,developmentdof,the.petroohemioal industry in
+- -‘each-country with pre—requiéitesffch;he development of the industry,
The: commi ttées should be’ﬁompOSed-Of'planning,‘finance and technology
experts as well as others (legal ete.). The main objectives of +he
committees would be to carry out the preparatory work for the regional
and subregional periodic meetings; and to take the necessary folloi-up
actions or measures at the‘national Tével as a résult of decisions taken
“at the régional or subregional meetings. R .
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(e)' Centres for the development of the petrochemical industry at the subregional

level, especially one for West and Central Africa and!ggother for Hast -

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

- local and international experts and seguipped with equipment for ressarch, .
pilot plants and training facilities., The centrés could assist in*the '
following: gollection, anzlysis and dissemination of informations”
elaboration of short-~term and long-term programmes at the regional and
subregional  levels; preparation of trends of petrochemicals  consumption

.in member countriess; preparation of market studies; .preparation of
feasibility-and pre-investment studiess carrying out research related to o
most recent:fdevelopment in peirochemical indusxry;-standardiZ&tion of o
processes,- equipment and products as well as quality controly ‘and manpower

training and development., ‘ PR Do '

Role of ECA/OAH/UNIDO in the implemeniatior of +the ProgTramnme
66, Assistance for the implementation of programmes in the six countries visited
“will require3l?hconsultants/experts an&_64¥mah/months-during'the-peri@&si979el9$1. A
The corresponding Ffigures for subregional projects are_sixfoonSulﬁantsihnd;jaf@ah/j.
months. -In addition, one senior chemical engineer or industrial:chemist will be~
required from 1979 through 1983 at ICh headquarters to-co~ordinate and *follow-np’

the assistance. to. be provided to African countries and ;subregions in the implementa~
tion of the programmes, : ' ' :

PHARMACEUTICALS e
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 comporent in' the health care o

and the improvement of ‘standard of living. It is als¢ one of the mogt promising o
areas for-indus¢rialization, particularly in the small-scale sector-and with initial
modest capital. The investment costs are not onlyﬂrelatively'low'butican”be'quickly
recovered with potential for multiplier effect on investment. ' Even'dountries with . .
low per capita GNP g#é therefore in a position to establish the preliminary production
units in this field without any serious problem. An-indiganous*phérmaceutioal‘[”; 'J .
industry may also facilitate “the Tormulation of health-care pdliciés that'are "~

relevant and suitablésto the ‘needs of African countries.

v

6&:,'Whilg.healthécdn&i%idﬂsf;n Africa havé'greatiywimﬁiqvﬁduin_fedeh%-%imss;fthéif“'
inadequacy still poses m&jor concern, Life expectancy is mich lower apd infant
mortality much higher than iﬁ_other_develcpingjpegions.,‘Manyuﬁfridéh“cchh%riﬁ%'

having the lowest per capita income in the world have also the: lowest -level of hehlth,

69. The most widespread diseases in African countries are those.transmitted by human
feces. The most common are ‘the inteéstinal parasitic and inféctiotis! diarrheal o
diseases. The second major disease 'group consists of air-borne diteases: tubsrculosis,
pneumonia, diphtheria, bronchitis, whooping cough, ‘meningitis, influenza, neasles
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and chicken pox, The mostAWideSPread'of vector~borne diseéses are:malaiia,
fryponosomiasis (sleeping siockiess), sqhistOSOmiasis,(bilharzia)aahd onchocerchiasis
(river.blipdness). S : e i oo

?O.=aPoverty,Lmélnﬁtritibn,*and.unSanitary an&”bqngé
the root of the health problems:.in

Jted livingﬁcondit;Qns;@re at
most African countrics, IR

71. Actually,-7o—803per'cent of "the population in Africa does not havé'éécess to
such base health care servicesvas; protective immunization, assistance to mothers
during pregnancy and child'birthi_premﬂhtal'and postrnatal~andsinfantjcare,'Safe

water's@pplies, adequate sanitation, hesltih gnd nutrition~educat10n, firgt and
smergency aid while there is great similarity_in health conditions in different
countries, there are differences between conditions in urban and rural areag,.

Mortality rates are mich higher in the rural areas, A B ot

L =

PR

72. Pharmaceutical products play an important role in protecting, maintaining angd
restoring the health of people. Systematic vaceinations have eradicated, in some
&frican countries, smallepor and also reduced the incidence of ohdlera. gnd IS
tuberculosis, . The use’ of chloroquin hag helped to prevent: or combat malaria; and -

3. Generally, the Pharmaceutical industry in Africa is in an infant sStage. While,
a few countries have Telatively advanced Tormuilation~facilities, Some others have
started preliminary manufacture of pharmaoeuticalsg‘but almost all of then are = . .

sulphamides),

T4. Norfat-the'presenﬁ-tiﬁé,hasnayAfridan'country thefaciiities;to ménufactﬁréf ,
the most commonly used bulk antibiotics: pgnicilin,‘streptomyoiné and tetracycline,
ConsumptiOnhof_pharmacegﬁioals@in Africe is also low, . In 1975/76”it was only 1,75 per

cent of fhé*world_cdhsumption,fwhereas'ihé share of Africa: in world population, was -
9+3 per cent. ~Of “the total cOnsumptiOﬁ“of_pharmaqeuticals,(70@'millfdﬁ US dollars
in l975f76),horé“than_70 per cent was imported as medicines in ready to use form," . . ..
the balance-beinéflpéal,formulations from imported bulk,maberialSu'-Iﬁfyhé;six African -: -
countries visited by the mission, only Bgypt was found;to-be‘abIé'to‘COVéﬁ'ébout 90
per cent of its internal demand from indigenous manufaciure or formulations.{_‘henghare.
of locally produced pharmaceuticals in Nigeria and Tanzania was about 14 per cent. onlysy-
In Gabon, Camerogn‘and'Upper.Volﬁa'lOiner cent of the demand was met by import, °

75. The per capita,consumption‘of-pharmaceutiogls inlgsgd@llars!in-1977ﬁWEé;“O.5O
in Upper Volta;wl.Bl-in_Tanzania, 2.57 in Cameroon, 3.14 in Vigeria and 10,Q0 in L
Gabon. The average per capita consumption in Africs wag;1.86‘USJdollars;féhd without . -
North African countries 1,21 US-dollars;“whé:eas the world per capita consumption '
wag 10 US dollars, and in Hestern Burope and North fmerica 35 US dollars. The per
capita consumption in most African countries ‘i's” far beyond the minimum level of

12 Us dollars,. as determined in MSummary of “the draft world-wide study of +the
Pharmaceutical industry",5/

57 UNIDO/ICIS, June 1978
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76. The s1tuat10n regardlng procufement, supply and’ prov151on of meélclnes to tne ’
patents, is presently very inadeguate in most’ African countr1es.~ The Tigt of
essential drugs, as récommended by WHO and UNID have, so ‘far, not been 1nuroducca.‘
"Inthe market,- especially in pharmacies there is® prollferdtlon of such medigines as"
are therapeutic eguivalents differing only in brand namés and prices.  The eXp®rt1ng
companles, ‘mainly multlnatlonals, have been promoting, in African countries, the same
marketing practlces asiin: 1ndustr1allze&-countrles resultlng in- the- doctors b91nw
persuaded or: be “inclined - to prescrlbe ‘advertised’ produots. It is qulte 1ikely
that the importing courntries are paying more for pharmaceutlcals than necessdry" and
~are misled into incurring unjustified expenditure. ~In moft countries, the ¢
pharmaceutical products are imported simultaneously through publlc and prlvate
channels, 1nvolv1ng unnecessarlly double expendlture. -

77, - In ‘some. Afrlcan GOuntrles, the patlents cah ohtaln needed medlclnes from
1rregular gourcew, Such sources include mobile chemists- ‘shops-in’ 1orr1es, boatsgl
baskets and sacks. 411 of them are supplied from préducts’ smuggle& frow ong” Gountry
to another or are .pilfered from the public distribution system. In some cases9
there 1s also the danger of supply of unauthorlzed or spurlous medlclnes."

78 The admlnlstr&tlve superv1510ﬂ an the part of Mlnlstry ‘of Health 1s usuall} ’
lnadequate. ‘The pharmaceutlcal adminlstratlon in méest” Afrlcan countrles ig we ‘Jand
without - necessary ‘means’ o control and- cqordlnate all the functlons of procurement,

1mport an& supply ef pharmaeeutwcals. Paino - : '

79. At the present tlme, no 51ngle country in Afrlca has productlon of ‘broad ranfe
of bulk pharmaceuticals. Only one country. (Egypt) has a preliminary and limited _
prodicticref bulk. pharmacéutlcals and- gcne anclllary produots althouph it has raf er
well- &eveloped formilations - 1ndustry, glong’ w1th flve other Afrlcan co itEi

(Algerla, Ghana, Kenya, Morocco and Tunlsla) ‘ -

80. Only lO other countrles in Afrlca have prellmlnary formulatlons plants (e.b.
Angola, Ethlopla, Madagascar, Mali, Nigeiria,: Senegal, Sudan, Tanzanla, “Zaire and
Zambia), However, most Afrlcan countrles (at least 25 of them) have no pharmaceutlcal
productlon at all, ° : R

81;: At the same tlme, all Afrlcan countrles, desplte their low per caplta 1ncome
are attachlng relatively high priority to pharmaceutical supplies. Among all the

imported chemlcals, pharmaceutlcal Droaucts ocoupy the flrst place, ahead of
ﬁertlllzers of,plastlcs. ‘

82. Thls is the reason that some of the countriés are plannlng the establlshment
of pharmaceutlcal industry singly or in co—operatlon with their n31 ghbours, Actually
the most progre551ve organization in ‘réspsot of subreglonal comopera .
pharmaceutlcals seens. to be the  Arak’ Company for: Drug Industrles and’ Me 1ca1 :
Appliances (ACDIMA) in Cairo, -established in 1975, with the: partnershlp of thmrteen
Arab States, 1nclud1ng four Afriecan countrles (bgypt, Sudan,” leya and Tunlsla)
ACDIMA has a’ capital of about 210 millioh US ‘d0llars, and plans’ to ‘establish’ and
develop the production of essential bulk pharmaceuticals, a wide range of formulaﬂ .
ticns. and. anclllary and packing materlals. some of the proaects under” con51deratlon
. (antlblotlcs, hard zelatine capsu1939 ‘neutral glasy for 1n3ect10ns and’processxnb

of anlmal by-products) would be astabllshed in Korth African’ Arab oountrles.
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83. The UDEAC. é/ countries have also decided in 1975. to establish joint pharma— ...
ceutical manufacture, in. Central African Empire. A4 UD&AC Pharmaceutical Centre.

has, also been env1saged for oarrylnb out activities ‘of marketlng and purohas1nb,
prodnotlon and quallty control, research development and training for this 1ndustry.
Practlcal steps are. yet to be- taﬁen 1to implement  this progeot¢~n;; e g

;84.- In 1978 Jolnt aotlon ef UNIDO and CnAO'Z/ was agreed upon for the establlshment
of a- pharmaoeutlcel produotlon unit and. training centre. for the onAO countriesy he
prOJect, with- flnanclal contrlbutlons of UNIDO and Belglan Government is. expected -
£0 be 1mp1emented by the end of 1979._ . : : _ S

85. There are aleo 1nd1v1dua1 efforts on. the part of some. Afrloan countrles to

set up pharmaoeutloal projects. In algeria, a new fermentation unit for the
manufacture of antibiotics is under comstruction. In Tanzanis, a néw pharmaceutical
factory would. start produotlon early in 1979. Several-pharmaceutical: proposals
have been submltted to the Coneroon government. S e :

86. The neoess1ty o establlsh pharmaoeutloal industries on the subre01onal and
higher levels has induced the Non-Aligned countries (Colombo Summi g, 1976) 4o form
an 1nter—d1sclp11nary team with the Cuyana Government as the execuiing:.agency. The:
regional and 1nterreglonal co—-operation among developing countries should be -
1nst1tut10nallzed through the .creation of regional co-operative pharmaoeutloal :
production and technology centres (COPPTZCs). The report of the Task Force {after. :
visit of five African countries: Algeria, Chad, HBgypt, Hthiopia and Tanzania) would
be prepared in. Octcber 1979, . C RS S

87, In 19(8 a Swedlsh consultanoy firm ”Consultants for. Trade and Industry” has
Yeen app01nted by . the Afrlcan Development Bank in-.co-operation with WHO to garry -
out a study and 1dent1fy specific pharmgeeitical projects possibilities which

might be financed by the ADB, The report of the consultancy firm whose representa—
tives bave already visited Congo, Mozambique, Ghana, Togo Tunisia and Sudan is
expected to ‘be avallable by the middle of 1979., . L : o

“88. In most Afrloan oountrles, the maaorlty of populatlon depends upoen traditional
system of medicine, where the medicinal plants and tradltlonal healers are playlnb
an 1mportant role. e . : ‘ o -

89. Several Afrlean countrles haVe potentlal resources of mealelnal plants. ‘Sone'
of the countries Have for a long time been exporters of crude medicinal ‘plants (e.g.
Camerocon) but they are now considering the establishment of their own processing
units. In Cameroon, a proposal submitted by a foreign company; to processt the
,Voacanga grains into Tabersomine chlorhydrate is under consideration. In Gabon,

the establlshment of a medicinal plant processing unit is being considered by +the-
Institute of Tradltlonal Medlolne. In some African countries visited by the m1ss1onl'
(Tanzanla, Gameroon and Gabon) Research Centres have been established with the.
obJect1Ve of a detalled evaluation. cf the natural resgources and the 1ntegratlon of
the tradltlonal medlelne Wlth the modern system., : :

90. | ‘Various 1nternatlonal organlzatlons,‘especlally UNIDO and NHO have 1ntene1f1ed
their efforts to a351st African countries in the establishment of indigenous” pharmaw-
ceutical’ produotlon. The various development activities are listed 'in Appendix 5°

67 UDEAC = Union Douaniére et Hconomique de 1'Afrique Centrale

1/ CEAO = Communau te economique africaine de 1'Cuest
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and reveal the:inputs in the form of missions, studies,“publicatipnsfrcdnferences;
‘etc.. made in recent years: These actions however, do not.seem adeguately co-ordinated
- and well-directed. Only few.of “them heve a conérete, creative.chardcter. The role

of ‘BCA as & coordinator of industrialization policy for the African countries also
seems to be muted and insufficient. ' R

91, fhe majof:qonstraints in thé'establiéhﬁeﬁ£'and development of the pharmaceutical
industry in Africa are: inability to plan the development, difficulties in obtaining
know-how and. technical assistance, financial problems and staff shortages.,

. Recommendations

92. Taking into consideration the ‘above constraints-and thé“pf@ééﬁﬁZStéée of
development of the industry, the following recommendatitns atre made for further
developments '0f pharmaceutical industry in African’ countries,” ) '

93. Follidwing steps should be taken by individual countriss according $6 their
level of development of the pharmaceutical sub-sector: . :

(a) Countries with no manﬁfacturing facilities {most countriesj:

= 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
.alid processing of medicinal plants into mixture "medicinal- tea',’
granulates, etc.); . - B '

(b) - Countries which are already formulating a range of bulk pharmaceuticals
or have large enough internal market for formulated pharmaceuticals,
(e.g. Algeria, Bthiopia,.Ghana, Ivory Coast, Kenya, Mali, Mauritania,

Senegal, Sudan, Uganda,. Tanzania, Zaire ete,): ©~ =~

- gét_ﬁpinew facflitieg or eipand the'existihg faéiliﬂies‘ﬁo achieve,
~within 5-8 years, 80-90 per cent self-sufficiency in 'feady to use

- rtharmaceutical products; .. - =

(e} :Countries whick' have relatively developed formulation facilities (e.g.
' Ethiopia, Ghana, Kenya, lorocco, Nigeria, Tanzanis, "Zaire, etc.):

= .start up, within.the_nex¢~3e§ﬂyeéfs, simple”qﬁ?midélTﬁ;éqéssing with
.~ the objective of producing rharmaceutical products from imported crude
products or advanced intermediates;y T . : -

(d) . Countries whith have well established formulation manufacture apd possess i~
-general pre-requisites in. the form of manpower, - capital, infrastructures; ..
‘and related sectors of chemical industry (é.g: Algeria, Egypt, Fthiopia, s =

Kenya, Wigeria, Zaire, etc,): .

— establish, within 3-8 yrears, advanced chemical-synfﬁeéis‘of'essential
bulkc pharmaceuticals and antibiotics with high degree of backward

integration (i.s. starting from basic chemicals ‘and raw materials);
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(e) Countries which have natural resources in the form of. medicinal plants
- 51(e.g. Algeria, Angola,’ Comeroon, Ethiopia,pGabon; Kenya, Mali, MoZambique,
f'Madag@soar,~Morocoo, Nigeria, Sudan, Uganda, Tanzania, Tunisia, Zdire;
Zambia, ete,): it . . T ' o

(1) set up units for extraction of active ingredients from medicinal
plants which grow wild or are cultivated_in_the countrys
(i1) . set up.ﬁnitszor‘processing of chemical conversiOn'of'éxtracted
substanees into intermediates or bulk pharmaceuticalss and

(iii) regulate accordingly the export of crude medicinal plants; 7 77

(£) Countries where large quantities of animal résources are available :

- (e.g. Angola, Cameroon, Egyph, Ethiopia, Nigeria, "Sudan, Zaire, etc,) -
-should set up centres to utilize slaughter—house animal by-products and
waste products to produce sctive substances or materials-(e,g. insulin,,
extraqtum=hepatis,rhormoness‘catgut, etc,), k R . :

94. Transfer of technology should be obtained through:
(a) ECA/UNIBO’fédhhfbai'assistandé in the form of experts or technical advisers
for planning, Preparing or evaluating feasibilityistudies, for determining
=Mthé‘débelopmehtjpoténtial,of existing facilities and in setting up and
_4rgtionalization'ijyarious‘types'of.pharmaceutica1s-manufacture;

(b) TECA/UNIﬁO assistance ih:preparing typical projects for intra-venus Fluids
production, making possible the adaption of the project for the Particular
needs of each African:country; ' ST e o '

(¢) mdnufacturing under licence in co-operation wiih a) ‘experienced pharma~
ceutical producers in relatively advanced industrisgl countries, b) leading
pharmaceutical companies whose facilities could be used to train. on
production, technology and. quality control personnel (Countries which are
regularly.spending;cdrsiderable amounts of their foreign exchange for the
imports of pharmaceuticals from leading companies, could utilize their
position as purchasers o bargain for the know-how for formulation

. technplqu,_quality,cdntrol methods, the right to use trade name, training

the” personnel, free ofi charge); and -

(d) joint~ventures With:forgign,pharmaceutiCal‘companiés‘@r«fqily owned sub-~
sidiaries of foréign firms, . ... - IR AR

95+ The adoption of any of thesk approaches depends upon variocus factors, -e.g. the

general develoPment_in_the_count;y,_the selected type of pharmaceutical production

requireds_thefavéiiabilityfofﬂcohpgﬁitive'technology, etc, Countries with low per

capita income and Without”ihdustpial.experienee.shoul& benefit more from the

assistance. of HN organizations, | T

96. Countries with advanced chemical and..pharmaceutical industry, and with available

qualified- technical personnel should setiup groups or companies for engineering and

design worky - to reach certain degres of'independence'in'transfer of technology. Such

groups are recommendable in Egyp#, Algeria and Nigeria, etec.
|




97. TWational list of SSSentlal drugs as recommended by the report of" a "WHO =ipert
Commi ttee (Technlcal_Report Beries 615 WHO 1977) should be introduced., Priority

for local manufacture;should be accorded to products to be selected from such a
list, Candldates for thls purpose should include those;

-(a)-§comb1ning BB far as- pOSSlble drugs. of equlvalent therapeutlc actlon and
'Substltutlng ‘one medicine for a number of gimilar productsy

{b) ~that as a 51ngle aotive substance ‘are capable of belng effectlve for a
: w1de range of dlsease condztlons, -

(e) in maximum demand-for severely debllitating|or'life-fhreéféning conditions;

(d) which guarantee basic treatment ‘at low cost and easy issue and admlnlstra—
tion to the patient; and e o P Ce e

(e) specialitieé with the"léast complicated production prdéesses and ¢ase of
B R storage preservatlon and optlmum stablllty under tr0p10a1 con&1t10n$.

98 The 1ndlspensable superv1s1on over all aspects of pharmaceutlcal matters on the
part of health authorities in each country should be strengthened by estahlishing

an efficient system of guality control of local production and imported pharmaceuticals
in the country. No product should be allowed 10 be 1mported or manufaqtured unlesgs

it is: registered in the Ministry of Féalth S . ﬂg :

99. The quallty of pharmaceutlcals should be contrclled on the natlonal level through
a national quallty control laborafory and its field 1nspectors, who should beé
authorized to take samples for control from manufactures, central sioresy- pharmacmes,
hospltals and dispensaries. To this end, ‘all African countries should Have pharma~
ceutiecal’ quallty ‘control servmoes within the next five years, “CA/WHO sHould assist
in +the establishment of. adequate natlonal quallty control laboratorles 1n at 1eabt
some Afrlcan countrles.-

"100. A Central Import and” Procurement Company should be establlshed 50 as to _
nationalize the system of procurement, supply and delivery of pharmaceutlcals t0 -

the patients. This should replace existing duplications {e.g. parallel existing
agencies for public, semi-public and private sectors) and eliminate the unaunthorized
gsouxces of pharmaceutical distribution, : '

101, A pharmaceutlcal administration headed by the Chief Pharmacist of the Uinlstry
of Health to supervise territorial health administration, pharmaceutical inapectors,
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 conrtinuous superv131on and
care of national planning and industrial authorities (e.g. Ministry of Hconomy,
Ministry of Industry, etc.), ensuring the means and impetus for the develOpment of
pharmaceutical industry in each country,

102, The following recommendations are madé in respect df qﬁalifiéd manpéﬁef problémsz
(a) Exploit fully all the p0551b111tles for tralnlng, 1nclud1ng those resultlng '

from the ex1st1ng co-operation Wlth leading exporters of pharmaceutlcals
to the country;
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"“(b) ”1nclude in all wontracts Tor pharmaceutical installations or licences,
SRS firm prov151on ~for: the- tralnlng of persomnnel on productien techﬂology,_
' malntenance ahd quallty control at the licensor's faclllt1es=

(c) utilize the p0531b111t1es offered by'UNIDO in training of speclallqts
: . for 'the pharmaceuticdl industry, e.g. those held at the Universiiy of
Ghent, - Belglum with the co—oPeratlon of Belglum Authorltles, and

: (d) ‘atrange ‘that at Facultles of Pharmacy which ex1st in African countries
'  emphasis 1s made on industrizl aspects of pharmaceutlcal knowledge
(e g.,p3009551n0 echnzque, sclence of mechanlc&, malntenance technlque,
" elements of- &961gn work, eic.). : - :

103, International Organizations, especially 1rT‘CA/UNIZDO shoul& 1nten51fy thelr
agsistance in implementing training provrammes, through

{a) organization of Traiﬂinngentres‘for-individ&al,subfegibns:* Training
. faoilities similar to the' first training- -centre being organized jointly

”by'UNIDO and C?AO should be establlshe& in uaSt Afrloan subreglon up to
'._.1980, and - REERRY R :

e

'<”6b)jiprocurement of'quallfled lecturers for Tralnlng Centres for short term

. courses, facultiés oft pharmacy, and research’ ingtitutess At Teast 50-
specialists should reinforce the ﬁralnlnb facilities in'Africy within
the next 3—5 years.

104, Follow:LnD the experlence of ACDIMA, it is recommended that two multlnatlonal
African pharmaceutiocal cbmpanles be similarly organlzed ‘one. for West Africa and
" one for East Afriea, based on capital: partlclpatlon off 1nd1v1dual oountrles.
Although the pharmaceutiscal: industry has: humanitarian objectlves it must be _
organized on economically sourd lines, The pharmaceutical productlon cannot be
treated as a source of profit for private groups or for the State, buf it mist
obtain the necessary support through adequate price subs1dy and credit and tax-
policy to overcome the flnanclal dlfflcultles, 1nev1table especlally during ﬁhe j
gesiation perlod. : . .

-

.



CHADTEY IX: ““nmILIV"Qq MASTIC CW““ICPLQ AN PRSTICIDES

3. WORLD. SURVEY -

Introduction

105. Chemicals as such, are perhaps older than mankind, because they existed in their
natural state much heforse RAdam and Fve. ever set their foot on this aglorious planet of
ours. It is however only W1th the growth of civ’lization and more precisely the
rrogress of the science ¢ chemistry that man learnt. about chenicals and how he could
use them to make life esagier, more comfortahle and thus hapmier for himself. The story
of development of fertilizers, pesticides and hasic chemicals is no exception to this
aeneral process of eveolution of chemlcalu. - While Fasit chemicals like the mineral acids
and alkalies were the forerunners of all other chemical rroducts on account of their

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

and pesticides in acriculture is a develoﬂment comparatlvelw of recent historical orlcln.
varlv in the present century, there was hardly anv: annllcat on of chemlcal fertLl zZers
and pesticides, bhecause even without the aﬁhllcatlon of chemical nutrients and protectlve
chemicals, there was enough food nroduction in the world to feed the comgarat:velv '
smaller ponulation. Ilowever, with the porulation growing in geometric progression, the
production of food had to he stepped up with the help of aﬁﬁxtlonal nutritional a1d°

over and abhove what mother earth was cara hle of providing, ’ -

106. Hence came in the fertilizers to nrovide the kooster shot in the aim to agricultural
production, and pesticides te nrotect it from disease and destruction by pests. Once
introduced with success, the use of different fertilizers-nitrocsenocus phosphate and
potash based -~ has heen groving verv rapidly and todaV_it:constitutesrone of the biggest
and most important cbemlcal industries in the worlﬁ ' o

Fertilizers, basic chemicals and vesticides

107, Yiorld rproduction of fertilizers: Th e total woer ‘profuction of all fertlll zars. in the

year 1975/7¢ in terms of nutrients (W + P 0.+ Kzu} was 92.2 million tons, out of
which 7.6 million tons was producesd in the develobed parts of the world, 7.9 million
teons in the developiﬂﬂ vorld and 26.5 million tons. dn countries with centrallv hlanneﬂ
economics. The total world sroduction: of fe*t¢llze ra Ffrom tne vear 19(1/62 o }°7ﬁ/76

and also reqlonal production for the same Period are shown in Tahle II.1

108, As would e seen from Talkle 7“,1,_0f the total weorld nroduction of fertilizers,
Africa produced 1.96%, Agia 15-13@1 South Smerica 1,22% and Oceania 1. lOv. While
Furone's production was >1.38%, Yorth Central‘ﬁﬂerica' 27.53% and USSR's 22.206%.

As acainst this production nattern, it would he interesting to consg lder the con,umption
nattern of different regions of the world.

-
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109, World consumption of fertilizers:

-3

7

and also dlfferent regions of the vorld is shown 1n Table II 2

Table II.2:

Ubrld consumption of all fertllizers 1”71/72«1075/76 in tons

The consumtion of fertilizers in the world

FAOgAnuual Fertilizer Review,

1976

Region o A07L/72 1972/73 | 1973/14  1974/75 - 1975/76 P1975/76
: i e T ‘ 7 ercentage
World 71,964,406 76,011,391 83,571,377 80,890,362, 88,680,971 100,00
Africa | 1,827,062 2,014,117 2,0769322 '_2,162,24& 7 2,406,811  3.05
N.C. America 17,804,050 18,652,036 20,192,864 18,908,699 22,913,238  22.91
South America 1,750,232 2,325,477 2,452,840 . 42,590,434 2,614,084 3.27
Asia * 12,410,998 13,746,780 15,673,451 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 1,679,616 2,124,202 1,369,351 1,234,792  1.69
USBR. v oo '*10;412;090 11,456,000 12,500, 0003;1;,5sa,q0ﬂ1;15 187, oonf'jjlg 52
“Developed | . 38,693,663 40,449,266 . 43,359, ,229 38,828,593 41,831, saa;fy<A? 17
Developing 9,729,545 - 11, ﬂE;é&S_ 12,041, 9745312 169 004;f13 118, ssﬁﬁj}"la 78
Centrally Planned .;23 541,108 25,357 440; 23 170,174 - 29L792 675. 33,730,526 - 38.05
Sourgg..

110. From fable'II.Z,-it is obvious that while the consumption of fertilizers in the

developed part of the world was 47.17 per cent, the centrally ﬁlanned economies
38.03 per cent, the consiumpt¥on s the developing countries was onlx

14,78 per cent and
particularly in the Afr1can countries it was only 3.05 per cent of the total world
consumption., ' :

111 Again it 4is 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 countiies, which as against their production of 8.64 per cent consumed

14.78 per cent of the world production.

The consumntion of count¥ies.with centrally
planned economies was 38,05 per cent against thedr production of 39.66 per. cent.

The

data regarding the production and consumption of fertllizerq nercentage w1se is shown
in Table 11.3. . oo s

I'e !.-53___;1; ofy

.........
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Table I1.3: Per ¢en£'éonéuﬁpfiéﬁ.aﬁd‘produttiéb'éf'aii %érfiiiéér,
in developed and developing countries of the wnrld in
SR A e T 1075/7t : St

T - T T T s -
oo Region o ’Pri&éiéiﬁgf(z) gaiéiiéiion (%)

4Deve10ped couﬁtries“  D  51?7§v . f.7  df 17 _
. 1 'Developlng couvtrieq ;v ‘ '8,64 ‘ 1’  H1%'7l4 78 ’
| African countrles .. :A | ;:1.?6 _i o B 3 05 ’

'lCountrles with Centrally : : ; _:; 7' - --.1- 7

' Planned Economies 39,66 - 7 38,05
. R

%- LR
112, While the data in Tables 1I,3" and “IT.3 indicate the relative. ‘overall consuanion
 and produgtion of fertilizers in ‘different regions of the world, it would also. be; quite
'instructlve to know the extent of use of fertlllzer in dlfferent regions of the wnrld
* Therefore'’ Table II.4 lists data indicatine the. extent to vhich fertilizers ari “applied
to land and also ‘their per capita consumption, in developed and developino countries..
Detailed regional . per capita consumptions are shown in Annex I.of. the report.A L

Table II.4: Comparative consumption of fertillzers in different re?ion of the world

1275
\ ) ,Q, v r
"Total consumptlon of fertili?ers‘J”
in 100 gms, S
s ﬂhngﬁegion S Ciaie .. Per HA of Apri.. land Per capita
fBeveloped countries Y T B LR 327 e w558
oo T L o N % R
_jAfrlcan countrlev'_:jguzwlw G L 28 60,
})eVeloping countr1e§ il A S . . . Tt 62 i Y S TR Lo ’ ﬁg -'
Centrally Planned Countries 290 C 262

113, It would be obvious from the consumption data of fertilizers stated above that the
use and application of fertiliizers is the lowest in the developinz world. 1In Africa,
although the per capita comsumption of 6kg, compares favourahly with the rest of the
developing world at 6.8 kg. yet the per hectare use of fertilizers at 2.4 kz. is almost
2/5th of the averape figure of 6.2 keg. per hectare ~for the rest of the develoning
world, and about 1/1i4th of the fipgures of developed countries.
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114. Thig cloarly loada o one aonclusioh;'that;whiléﬁthh dovoloped ééunt#igs'éffthﬁ
world linve zlnoest wesched ths spper limit- in $hair application andvconsumption of

fertilizers, thr doveloping countrios have.etill canaaderablﬁ'Jcopﬂ for increasing.

fortiliger inputs in agriculiurce to aitsin optimunm level of fobd productlnna This -
again in forms of fortilizcor production would menn that logically the mdjor part off
future developmont in fertilimor production should $3ko placs in developing counsrios,
and out of tnc dﬁvnlcpxng countrics morc 5o in Africa, to meat the futurs demand Tor
fertilizoer in: thoge régions 6f thé world. Phis podas 1b111ty i3 further urrnngthaand by

the fact that African countrios are vory rick in mineral resourcos, like phosphate rock,

naturn} gz3 and ovon pota w3h minormlu, which arae tha basic raw.matorialo for the produc-
tion of f: pUiIiZEPET There are of courdd “+ho nfr%qtructural rpqulromﬂnto For thn

devolopment of fortilizors and oth 2P 1mpor$1nt llthu 1ike traihnd manpower, whlch would
“Ared. So bo. dowalapwd as preroquisitos for tho propnr growth- of this important- ahnmaeal
‘1ndu try and ﬁhn » will bo discussed ln‘:ubsoquﬁnt udctlenn in thlu rrport,

o : T T C e e T e

115*_ EREL chomlcalu: Since baaic Ch@mlcal“ malnly SOTVE A8, qn 1nput in tho productxow
of biher finished: chemical products Sy and thae consuming proccss infustriss arc gtill in

dhe developing atbages in tho African cduntr;ns, therefors mogt requircmonite-of ‘bagio.

- chemicals have boegn imporied mo far. Therc is some. produotlcn of bagic chemicala liko
" aulphuric acid and caustic moda — chlcrmnF but this again iz for the captive uso of
Phoaphate fertiliger plante or pulp and:paper plants, and the ‘agtablishment of ‘hasic

chemicals manufacture ag an indepondent 1ndustry gupplying an opon marknt has gtill to
takor place in Africs. Toigive an idoa 4bout the proéonﬁ maxkut in Africs for chﬂm C%lng

~tho chemicels -imports for dlff\rnnt Pﬁgloﬂu is shown in WablwfII 5.

C S AH S RIS T
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Table (1,51 Total chem] cals gmboﬁté for different African ragions in 1000 I8 dsTlars

Reglon . 1958 1969 1970 19vl . 1972 1973 1974 1975 . . 1976 1977 .
Norin Africa 297403 BWI0OB  3MAFT 3974560 481700 51IA36 MTRTT . ISIASIG. 1 IMBEX41 IRDAQRS -

Hesi Alrica 106027 2178le 280691 343690 322197 432477 620730 3 10"385 101 2254 13353841

Contial afrfos 30043 1jS0eS, Tmaros. a50s0e | 17SdAL 2273ss 203, Gndade

ofamt Afpiea’ 171820 192300 | -246790 - 245001 256235 322002 512223‘~.53965

0.
L L

) i@iﬁe?SSQQelopm

Ing Africa 46083 '§6¢32 51604 Bl2d3 67153 87591 104224 110008 1132?§f1?134¢45""
 Devélopidg - - R : S g
idrics 791772 ShoBa7 10FVTE. 1200886 1302633 1680693 2608200 3451102 3a45337 azo1nr
South sfrica 217924 252409 273331 32095 - 07760 435458 9750 703548 629796 522810

- Total afrisa 1003072 1114502 1300932 1509752 1595408 2115179 3474995 4120157 4034764 4861991

Source: ECA Statistieal Divisten |

C o, ; .o . s

116, Az would be obsarved from Pable Lle,, the total impoffé of chemicais;in Africa has

 been incresing steadily =nd from 2 little over 1 billion U,.5, deollars in 1960 reached

4.86 billion Ty 8. dollars in 1977 « which is almest a five—fold inorease. With' {he-
stepping up of the general industrial aetivity in Africa, it is expocted: that the import
ourve will take » »till sharper upward swing in the future, which would indicate among
obther c¢hemicals, higher import for bagic chemicalg also
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117. Pesticides: 1In the year 1975 the countries of the world imported pesticides

of the total value of 2,11 billion U.Z. dollars. In 1970 the world imports were .
around 669 million U.S. dollars and this figure rising to three times its value by
1675, shows the tremendcus increase im the use of pesticides in the world. The imports
of pesticides in different regions of the world over the period 1970~1975 are showm

in Table IIL.6.

Table II.6: TWorld imports of pesticides 1970-75 in 1009 U.S, Dolars

Region = 1970 1971 1972 1973 1974 1975
orld T 669,641 659,335 801,784 1,177,845 1,667,801 2,114,171
Africa 931,559 99,007 108,070 142,800 219,165 281,508
W.C. America 105,503 102,631 = 121,465 /168,084 227,207 340,563
South America 43,505 45,989 73,523 117,097 150,511 146,557
Asia - 116,574 120,375 114,515 174,343 263,371 | 340,494
Europe 252,712 270,569 320,654 488,416 498,675 . 82,316
Oceania 12,000 11,221 13,806 14,245 14,747 23,23
USSR 47,788 50,043 49,751 72,861 94,125 147,459
Developed- 278,713 308,267 367,990 546,553 776,240 254, 062
Developing 296,359 284,028 317,714 463,273 659,064 812,653
Centrally : ' | '

Pianned 9,569 107,540 116,980 168,019 232,517 355,434

Source: TAO Trade Yearbook, 1976, Vol., 20.

118, ¥hile in case of developed countries the imports of pesticides may not precisely
represent total comsumption, as there vould additionally be production of pesticides
within the country too. Fowever for the African countriesg on account for very small
local production of pesticides, the imports by and large reflect the consumption of the
region.

119. It would thus be ohserved from the data in Table II.6 that against the total world
imports of pesticides of the value of 2.11 bhillion W.8. dollars, Africa imported 281
million U.8. dollars worth of pesticides. The share of the developing countries as a
wholé was 813 million U.5. dollars. On the basis of world imports, the respective
share of the developing countries was 3.8 per cent and tbat of African countries, 1.3
per cent. ' '

120, This again is indicative of the prowth potential for pesticides mamufacture 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.




Prarequis 1tes for

121. Having surveYEd the worla pogition. in reswect of - fertlllzers, baalc chemlcalq and
pesticides akove,’ 1t is COHaldEI&ﬂ relevant- now to ¢ lscus . the nrerecuisites. for: the

‘‘‘‘‘ - gpecial _ .
characterlstlcs of thls lnduﬁtrv t1v] tbat thl“ 1nFornatlon coulé be use_ul An, formulatlnq
the strateqy For the vlamning of cbemlcal 1ndustry in new ﬁeveloplnq countrmes.

. .} e ,:
Ty

122. Markets: mhe flrst and foremost pre eoulSLte for the qrowth and ﬂevelopment ‘of
chemical 1ncustry (and ‘for. that matter any industrv)  is the existence of 4 maxket for:
its prcuucta, of & ﬂlze which would’ 1ust1 v-production at the mindmuom economlcallv -
profltahle scale oF overations. “Particuldrlv as the economic v;ahlllty .5f chemical. ERRE
process nlants 1s hlthv ‘sensitive’ to”the economies of scale, the present: and ‘potential
size of the market 15 a- matter of crucial ‘sighificance in thé planning. of chemlcal
lndustrles.: :

123, Paﬁ'hétefials- leen a s4 takle gize market for- 1ts products, the next 1mpor_ant
con51derat10n isthe- avallablli v of raw materialsiand their:landed price. at the site -
. of operatlon, for the part1cu1ar chemical 1nduatrVJ If the raw materials are to.come. . ;
from local ral deDOaltur 1t 1s important to know the total: extent of: proved: re=
serves, whether ‘oF not the mines are alreadv deviéléped and if they are,- the price-
at which the raw materials are likelv to he available at the mine head, and alse at
the plant site. The cualltv of raw materials and their suitability for the process la
also to he concldered “If on the other hand: the minec are not.developed; then the ... -
extra 1nvestment ;n “the" develcpment of the mines along with the related transportétlo;
system to the 01antszte must’ be taken 1nto consideta-ion. For raw materials of
imported origin,’ “the “landed price at the’ ﬁlant site and also the capacity ~of; the..
transport 1nfrastructur°s = port handling facilities, railway: or truck transncrtatlon
etc. must be taken into account.

124, Infrastructures: Next after raw materials, the availabilitv of essential services
1like electricity, fresh water and cooling water, must he considered and also thedx .
costs at the plant site. Another important consideration for chemical plants is ‘the
facilities for ef‘luent clsp05a1, partlcularly lf the effluents are -of -a corroslve
nature. : T

125, Transport and communlcatlone lnfrastructures are aaain extreme1v 1mportant as
without their avallabllltf at reasonable cost.neither the taw materials can come to
the process plant nor the‘flnlshed ‘nroducts can be transported to- the markets.g‘mhe

availability of telecommunlcatzon services can hardly he stresse too much as: they
are so crltlcal to tbe efFlclent operatlon of an enterprl _ i Te s CoE b

126. MHanpower: One of the most’ important prerequlszteq for the proper development an&
successful operatlon of chemical process industry is the availabilitv of gualified an&
trained personnel for de51nn—eng1neer1nq, constiuction, operatlon an& management .of -
chemical 1ndustr:|.al enterﬂrlses. ‘Fracuently, nreblem% 57 varige in.the. succes.,fu‘l w
operatlon of chem1ca1 plants, can be traced to the lack o Der tralnlng an@ experlence
“of Dersonnel in charqe of the plants. ‘Thérefore the availakilitv of properly tralneé and
cualified” nersonnel is ahﬂolutelv e sentlal for the nroner develooment of - chemlcaJ
1ndustrj. e SR Co : T

127. Einance:' Availability of finance on reasonable temms, is of course a must for
every . industry. Usually financial requirements for plants in developing.countries,
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can be broken dovm into local currency needs and foreign currency requirements. for
the purchase of imported ecuipment and services. Both currencied must ‘be available =
at reasonable Yates of interest .and:also with adecuate grace periods before commence-
ment of repavment "dgHedules. fron development bankq, in. order te ensure trouble free
operatlon oF enterprlses. - et - - : .

Stages of development of chemlcal 1ndus? r"-_‘ - -
i . H . : ( :

128. The stages through which the develowment of chemlcal 1ndu=trv has, to pass 1n a.

countrv, depends qenerall* on the ultimate market for the -products of the 1ndustrv,

Tn case tHé' products ‘are destined-for an export ‘market, - then usuvally’ larqe seale |

chemlcal‘niants capable of heing: cqmpetxt1ve=1n an international market ‘have to. h@

set up epeclflcally to -manufacture 'the product: reﬁulre4 ‘hv' the export mar?et.f

129, dowever for ‘domestic market bhased produetion; the development of chemical 1ndustry
usually féllows a certain set pattern vhich. constitutes’ initially. the, &eveloament of
first generaélon industries,  which manufacture-consumer’ nroducts dirvectly. reuu1red

bv the’ domeatlc maiket using imported: intermediates, Once the first qeneratlon _
industries’are wéll established, then the second generation industries. come into f il
manufacture the intermeédiates recuired:bhyi the first generation. indus tries,. elther by
1mport1na or locally obtalnlnc mr1marv ravlnaterlalq. i . ‘ :

130, Flnallv ‘the thlr& qenerat~on 1nduqtr1eq are set up in.those cases where priwarf'J
raw materials reQULre chemical’ pr cessing in order to make. them suitable for the ...
manufacture of : 1ntermed1ates.' This is usually the pattern which chemical 1nduetr1eq_ ,
follow dpecially in developing countries,’ where the markets for,the nroducts,_ar well
as the prerecu151tes and infrastructures:for industry alsc have a gradual growth anc
development. : :

Characterletlcs of chemlcal 1nﬁustrv

PP I - - . D et . "
131, Thé' chemiéal 1ndustry as dlstlnct from other tvre of industries like mechanical
and electrical engineering industries, is characterized hv certain special features
which are ccmmon to the chenlcal qector.

P,

132, Generallv speaking chemlcal 1ndustrles are hlthv capital 1ntenelvep bu* on account
of 1nvolv1nn generallv automatic prccesqlna operatiens have a comparatlvelv lower
labour intensity. Usually chemical plants involve: dich level complex technoloclcai
operations, which call for a high degree of professional -education, training and i}
experience, on' the part of management and operating nersonnel +o successfully onerate
the complex chemlcal brocess at- the redulred level of- eFf1CLPvcv. : :

133, The econom1cs ‘of operatlon of the nlants is qenera11v aulte sen51t1ve to the

economiés of scale "4nd the size of a plant is a very critical. factor .in- 6eterm1n1nq
its COmnetltJveness in~a particular market. :In addition, rapld changee in process
technologles Often Hake chemical plants vulnerakle to process. obeolescence, which o
quite often calls for a much highier rate of amortization on. process plants as aqalnrtfb f
other industrial plants. Further, in planning chemical nlante, it is essential to. ':"
take up an 1ntegrated approach w1th reqard to its productq iie., the productq from oné
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plant must £it in as raw materials in another plank, otherw1se operational problems
arise hoth in respect of the disposal 6f products, as well as economics of operation.
Quite often while planning manufacture of a specific product, several process routes
and alternative raw material sources ave 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 operatlng considerations.

134, Finally it must_be mentioned, that chemical plant operations gemerally involve

a risk element more than other types of industries, on account .of processes frequently
operating at high temperatures and pressures and alsc because of the use of corrosive
chemicals in process streams. Therefore it is necesgsary to maintain a high degree

of precise monitoring and control system in chemical plants to avoid any plant
accidenzs, which can at times te very: dangerous. On account of this risk again, _

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

and so should the plant inspection and maintemance procedures to avoid any chances

of equlpment fallures causing plant aceidents.

"B ?URVEY OF TEE AF ICAN REGION

135. While 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 countrles is dlscussed belov

Fertilizers, basic chemicals and pesticides in the realon 7

136, ¥ ert111zerso- As has been mentioned earlier, of the total world consumpticn
of fertilizers in 1976/77 at 94 644 276 tons, Africa conuuﬂcd 2,688,076 tons

i,e. about 2.84 per cent. The consumptlan of fertilizers in leferent countries
of the'Africaniregion;during the period 1961/62 to 1976/77 is showm in Table IL.7.
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138. While the data in Table I1.7 show the total consumption of fertilizers, the data
regarding application of different types of fertil pers per unit of land as well as
the per capita consumption of fertilizers in different African countries is shown in
Annex II.B of the report. '

139. Basic chemicals: Vhile data in respect of the import of. hasie chemicala as a
separate group is not availahble in statistical records, the import of all chemicals
in different countries of Africa is shown in Annex II.{, which could give a fair
indication of the requirements of the African region,

140, Pesticides: The imports of pesticides, and also their exports to neighbouring
countries for the period 1970-1975 are showm in Annex II.D along with the total world
figure for purposes of comparison.

Sunmary report on the fertilizer basic chemicale and pest1c1des in the African countries
visited : - : : .
141, The chemical industry development programme mission visited six countries in

Africa with the object of assessing the present level of development of the subsector's
under 1ts terms of reference, of understanding and analyzing their difficulties and
constrainte, and suggesting solutions to these difficulties, in order to ensure smooth
operation of industries, as well asz their satisfactory future prowth and development,
While 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 recommendations may also
be useful to other countries of the region whose problems may Le similar to the countries
included in the mission's visit,

142, A summary of the mission findings regarding the fertilizers, tasic chemicals and
pesticides subtsectors are stated helow:

TANZANTA

143. Coneidering the general level of development of chemical industry in Tanzani ia, the
country has practically covered the first stase of development of setting up the Ffirst
generation industries and 1s now cradually moving into the second stage developments.
In addition it is also planning to set up large chemical plants (export—cum-domestic
market oriented) for the manufacture of product such as ammonia and pulp and paper.

144.-Fertilizers: In the fleld of c emical fertilizers, the countrv 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: 1In the area of hasic chemicals, comparatively less progress

is noticeable, as apart frum sulphuric acid manufacture for the captive use of the
phosphate fertilizer plant, there is only one other small electolytic caustic sodas
chlorine plant having a 4-ton/day capacity, which is alse 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 caust1Cwsoda of the orﬁer of about 6 060 tonr/vear, but- a3 chlorlne AR
demand does not. exceed 500" tons/year;'lt is actxnc a5 a serious constralnt on the ~wios o
productlon of the plant, ‘as for every ton of. caustic~soda’ ‘about one ton of eo-product.
chlorlne must be. produced Whls 1n_fact n01nts cut to the need for integrated- plannlng

of the chemical 1ndustrv sector, if full heriefits are to be Yeaped of the. investment :
in 1netalled productlon capac1t1es. IF ‘an outlet for chloririe does develop throuth -
PVC manufacture, reqard ng’ whlch there 1s serious’ thinkine at- the’ moment, there: would
be adecuate. justrflcatlon for eettlng up addltLOnal catktic-chlorine capacity to- the -
extent of 7,000 tons/yvear of Cauetlt So&a. Be51des, coustic-8ada and: chlorine,: the
countxry has potential for natural Soda Ash manufacture From ite lake Matron-bhitterns .
~ regarding vhich two exploratory missions from Japan have' ‘carried ‘out investigations amdbh?
submitted reports. However, in view of very large investments involved in the project, )
which essentlally would have o eome from external sources,'no final deglsron @bouk, . |
this project has so. far been taken.,”;, o : e et

146. Peeticideé-4'1n the Fleld of agrlcultural pest1c16ee,iran7en1a has a- well establlsbed
formulatlon 1ndustrv comprlslng of about six formulation’ factories, butimno attempt.at’
manufacture oF ba51c actlve materlals has sd far heen made, and all the active: materlals -
are 1mported in bulk. In view hovever of larqe value of current impozts tabout - i
Ussis mlllion} there appears to e a qood potentlal for the development of actlve
pestzcide materlals in the" countrv. o R T S

Cr-'

147.. General ccmments- thle qenerallv ¥hé plannlnq in-respect oF chemlcal 1ndustrv o
seems. to be. well taken care o ‘by the qovernment and- narastatal organizations; there is
still a dearth of operatlonal experlente in the countrv specially in:relation:to

chemical industry. Both in respect “of management policies as well as actual’ plant
operations, there is need for induction of more expertise specifically related to. _
chemlcal industry, to solve gome of the present prohlems and avoid similar 6lfflculfle°
arising .in the Future., Lack of communlcatlons at elfferent levele,‘lnadecuate com o
ordlnatlon between agencxes concerned with the production’ and marketan in larqer
plants and 1nadequate worklnﬂ flnance, geen to he the root causes of problems which g
apparently could be sorted out wrth the hel@ oF bet*er communlcatlons and understané;nq,

148, Also, the paucxtr of technlcallv tralned and e&perlenced maqﬁower is another i
.constraint with whlch the countrv ig Faced. and it would he well o, the: government

“to pay spec;al attentlon to this aqpect of manpover develomment - ‘dg the demands of |- /.. ..
_industry are likely to grow nulte ﬁast in the future, and theé countrv could not afforﬁ ey
to depend indefinitely on . exnatrlate eypertlse in thls area. ek L - E

GABON'

149, Gabon 1mports a large pronortlon ‘of its coneumer producte Frcm eut51de, agalnrt
exports from petroleum reflnerles Whlch have been A operatlon for: some’ year%.¢ Other
first generation chemlcal 1ndustr1es are still in’ fhe process of Aevelopment:. Omi
acc0unt of . the oil boom glnce 1974, the country §= eConemv ‘has ‘been mainly depenﬂent

-upon lncome from 011,‘w ch has enabled the count¥vy-to pay the: ‘large: import: bill fer
consumey prcducts. Howe‘er Ulth the country’s oil” préduction levelling off:around"

16 te. 1l mllllon tons/year and also ‘the intérnaticial oil’ market situation hecomlnm

. less. thlmlstlc, the covernment of Gabon has heen diving serious thought towardg
diversif ying 1ndustr1 and’ coxnh 1nto 611 and gas baqed ammdnla and othexr 1:Je1:rc>c:‘n<a'= &)
plants.- ] o R R A N T
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150. Fertilizers:- As the -agricultural sector in Gabon is still not very developed, _
the current domestlc demand for; chemical fertllvzerv is verv amall and is being mér"
by imports.  The country haé planned to set up a gas basea ammonla nlant B 80,000
tons/year: capagity, but the project bad to be abandoned half wav, as 1ts econom1r"*”“
viability. became doubtful,;n,v1ew of tHe decl1ne ‘of ammonla prices in world market
However, ‘it is. felt that the size of the plant eelected (200 tons/day) 1n1t1ally was
rather too small: for export purwoses, ast ﬂenerally a plant size 600 tons/dav and oveyr
can be expected to -be commetlt Lve from the. expart anqle. It'is con51dere6 possible -
that a highexr.size plant based on the Farket of UDEKC countrlee may he succesvful in
Gabon, -and. xeconSLderatlon of. thls project. alonq the 11nes sugqested, w1th FCA/UNIDO
expert ass;stance has been reccmmended ‘ :

R

151. Ba51e Chemlcals. In the area of baslc chemlcals analn, egcent for a sulphurlc
acid plant which meets the captlve requlrements of a uranium extractlon plant s !
Franceville, there is no production of basic chemicals. This is outlte understancable,+
as.the first generation industries requiring the consumptlon of hasic chemicals are
gtill ‘not-Efully developed, -and  the . qmall renulrements of these chemlcals for suncrv~
market needs:are - being met by 1mporte., As plans are currentl? ﬁnderwav in-Gahon £ér}
the establighment of a pulp plant at Ranno of 200 to0 750 thousand tons/vear canacltv
and this would reguire ahout.20,000/25, 900 ton s/vear . of Cau%tlc cda, this would open
up the possibility of settlna uap electrolyt1c=caust1c sodea and chlorlne ‘industry in-
the country, the co-product chlorine from the plant being p0551h1v used for the
nanufacture-of PVC: which is another. 1nportant product in the field of petro-chemicals,
which Gabon has the potential to-develop. In. view of the encoura61nq results recentlv
reported hy. the geological section of. Flf-Gabon reqardlng mineral ‘sedium chlor1de salt "
deposits near Port.Gentil, the. votential for Flectrolvtlc caust1c=chlor1ne development"*
assumes greater 51qn1fmcance. R

152 Peatlcldes. As. mentloned earller agrlculture lS not verv much developed in Gahon

so far, and therefore the requirements .of Dest1c1des isg not verV‘elza ~le' 4t the moment. i
However, the Gabon's: Wlnlstrv of Agriculture,, Whlch is makan efforts to brlng more o
and:more ‘land undexr cultivation, indicated nlants to use aHout 142,000 Titres of
pesticides. If these recuirements are to he actually met, they conld justify local
formulation s a small plant instead of direct imports of finished pesticides from
abroad. :Sekking up formulation, even, in a small plant, would constltute at least &'
beginning-inthe direction of pest1c1de nanufacturlnc act1v1t" whlch could later be ' v
expanded to include manufacture of active ingredients also. It has ‘therefore been
sugaested that the Government of. Gahon wlth ECA/UMIDO expert asgis tance 1nvest1qate thlS'
possibility and take steps to set up local formulation of pesticides. ' o

153. General comments: Gabon's dependence on oil in the past has resulted in a pattern
of economic deVelopment aunported on a narrow base. The qovernment of Gabon is quite ’ -

economid base. “Fhis is of couree a pollcy in the rlqht dlrectlon ‘and would requlre

a balanced development of all sectors of thre. economy 1ncluﬁlnq the agrlcﬂitural Seator -
in particular. In respect.of. the development of the 1nduetr1&l sectof ‘and" partlcularlvk”
the chemical 'industries subsecter, there is need for mOre exnerlence and expertise
specially in the area of project.contract negotlatlon and purchase of technology, as
this knowledge could be useful in- plannlna and, neqotlatlng contracts for the larger:
plants whichk the government isg- plannlnq to set up. Till such time =g’ thls experlence

is developed within the country,; -the. government would he wel1 adv1sed o take aaﬂlqtance_

5

in this area from the ECA/UNMIDO technlcal asgistance evstem. R




3,

1nst1tu;eg _
In this context the desxre of thé. Gahon s Nlnlstry of qc1ent1f1c tech'ology and
research to obtain a551stance from ECA/UWIDO for the further development of 1ts research
1nst1tutlon ig whole hearedly sunported. .

155. Anothér uture constralnt to “the development of 1ndustrj; ”hlch is loomlng larae o
in the dlutance,lls the, 1ack of developed manpower. It would be well for Gabon to ‘
pay attentlon'to the development of human resources ‘in the countrv, as thls couLd
pose a serious problem in ite development plans at a later stage, unless somethlng
is done about it rlqht from now.

T

CAMERQON . A

156. Caneroon'e level of industrial develcpment is almost gimilar to that of Tanzanla,
in as mugh . as, the flrst generatlon 1ndustr1es are mostly developea and the country

is qraduallv movi ,;nto ‘the ‘second stage’ development“ along with certain major
projects in the?; eld of petroleum reflnlng, pulp anepoaper etc,j

FA L

157. Fertll;zers. _Cameroun already has a phosphate fertilizer plant hav1nq a rated
nroductlon capac1t £ 85, 000 tons/vear and capable of manufactur1nq 51ngle super o
phosphate, emmonlum ulphate and mixed Fertlllzers. The plant is managed and’ operated o
by SOCAME . a: comnany wlth 49 per cent government holdlnqs, 25.5 per cent orlvate e
investment and 25.5 per cent holdings of Klockner Industrie Anlaaen Gmbh.  The plent.“ “
went into production in mid 1976 and operated until: the end of 1977, when it had to

be shut down due to various financial-problems.._

o

158. Basxcally the flnanc1al conetralnte resultlng 1n the closure of the plant have C
arisen from an‘unreasonable loan agreenent with a forelgn Bank ubder which there was 7l
only a twa,year grace oerlod befbre commencement of the replavment schedule. Aqaln g

the cost.of expatrlate 5erv1ces at the plant added. to the flnan01a1 ‘Burden’ of tue
enterprlse end as a reeult of theee fmanc:!.a1 problems ‘the olant had'to bei. closed.
As a solution it has been reoommended by the mission that the Government ‘of Cameroo.
obtain World Bank assistance in resolving the present financial crisis, and restart
plant operat;ons, as it would be a pitv to keep the plant closed and keep on importing
fertilizsirs from outside.

159. Another faect worth mentioning regarding the problems of this plant, is the _

fact that durlng the earller operatlons, as the plant was not operatlng to caoa01tv,_

the cost of produotlon of fertlllzers was . hlgher than the cost ‘of the 1mported oroduct. _

This caused, gerious ohjectlons from the qovernment ‘s aqucultural purcha51nq aqencles.h_“
. But thlngs came to a head when the Ministry of Aorlculture received a Free gift- of S

fertlllzers from FPO, and. refusea to, buy. from the 1oc"'fertlllzer plant.__j- .

.160 Thls 1nc1dent holds out an 1mportant DOlnt for S "0

as similar s;tuatlons can develép there too. First of ‘all, as'a',i tér of po ‘

governments must decide to purchase from nationally operated ‘plants, iF 1n&ustrv ‘has

to be supported, may be at a_gost plus reaconalbe proflt ba51s.; uecondly, international

UN bodies - 1rke FRO shuuld in suoh s;tuatlons_ "’ “give raw materlals for - fertlllzer

productlon to a plant rather than give Flnlshed'fertlilzere to the COuntry and forée

the ultlmate stoppages of an industiial venture. These problems are being h:ghllohted

as they may serve to inform other countries of the region about such problems, and:

enable them to take suitable policy decisions and other measuras to forestall them.
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161. Basic '¢hefificats: 'With Ehe excdpticén of <& sulphurlc acld plant'for the oaptlve
use of -fertilizer production; - there is currently 'ho bther” basic chemlcals productloh"“"‘“
in Camerron. ' The éouﬂtry Has .a s;zable narkat for caustic soda on accouht of its
currént "consurption in- soap‘manufacture,*13j306’tonq), prOJected requlrements for
pulp and paper (2,200 tons} and alumina production ‘(8,400 tons).' However, as a - K
decision on alumina prOJect has still to bhe taken, :the requirements could well be
placed grourd . 5,500 “Hons per yéar for which 'g"7; OOGftons/year o'pecity'plhnt would
be quite aﬁequate. ‘Part’ of  the' chlorlne“oro&ﬂced from ‘Ehe piant Would Be consumed
in pulp bleachlno and for~ the rest a market ‘could be- Founﬂ h”p"tlcldes manuFactur

in the coumtyy. - &0 : R PR e s

162. Cameroon also has regquirements for other chemicals like sodium carbonate, sodium
bicarbonate, sodium sulphate etc., but at the present cuantities recuired are too small
for economical production, they have to be 1mpovted at least in the foreseable future.

163. Pestlc dess As the aqr-'ultural iSector is- odlte developeé 1n Cameroon, 1t haa "‘ ‘
a sizable'” enulrement of pest1c1des and’ 1975 1mports 'were'valued at ‘above '4 mllllon o
U.S. dollars.’ Currently there'is very" 11tt1e local® manufacturlng or formulatlon R
“activity in the country and most pesticideés ‘are ! 1mported as ‘Finighed producté

[

manufagture of activa materlals also It has therefore been" recommended
government of ‘ Camer don’ that thls area he further Investlgated wlth experﬁ aSSLStanCe
from ECA/UNIDG BRECIIEE : ' :

165. General ccmménts: Generally planning in respéct for future ‘dsveélopment seems -+ -
to be well taken care of in Cameroon. The problens which have arisen oneratlonallf
about the fer%illzer plant for 1nstance, 1nﬂlcate the need £or 1n6uctlon of more

expert Lnouledqe in thé area of ‘chémical plant Finan&il: agreement= “négotiation’ of
contracts ‘and ourchase of technologj etc.: From the¥ stand 'point of trained himan
resources), the country is ‘Petter placed than ‘some ‘Sther countries of the region and -
this does not apnear to constltute a verv eerlous constralnt at 1east at the present P
tmE. Ty : B - . B b - N . W

NIGERIA

166. As a result of the oi¥ ‘boot durlnq 1974}76 Mlqerla ‘has baen” pa551ng throuch a’
bouyant nhase of econom1C‘act1v1tV, Cand Based’ upon ant1c1oated ‘inflow of income”
from oil’ exports nas pianned several large pro}ects in the f:.eld of petroleum
reflm.nf:l, plllp and paper, nltroqenous fertllj.zers etp"" These Dro;ect aotlvrtles
along with +the’ operatlonal Hotivifies of 9X1St1ng firssy generatlon industrles h&S
apparently strained‘the existing infraffructure almost to its kreaking point in thé-
country. Con51derab1e atten*lon is now keing paid to the developrent of port handllnq
facilities; transportatlon development ané other 1nfﬁestructure¢ v;tal to the R
successfui oﬁeratlon of 1ndustry. ) : S

AtAL H i - - _-'.—_'. IS T ERER I R -;.‘; N

167 Fertillvers-“ querla 8- coanmptLon of alt fertlllzer nutrlents 1n 1975/76

was* about Sa,OOC“eons and this - flqure accordlng to’ current estlmates is expected to
increase to 181 000" tons }wv 1082 '

Freyiod
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168. ngeria“has at preaent5 “one: phosphate fertlllzer plant: of ahout 108;000. tonsfyear
capacity at duna, but due to various reaeonas_such ag transport of raw materials,:;
power. ‘shortages,’ pla*t breakdown etc., the" plant ‘bheen operating much: below its
rated’ capacl :The present roblems of ‘the plant: are’ due’ principally to the 1nfra~‘,_
rtructural cong raints) at present affecting almost every other activity in: the country,
and it is expected that as "soon as the 1nFrastructuxa1 problems have: been sorted: out, -
the plant w11l pick. up on 1ts productlon programne, and meet the phoaohate fertllizer

needs of the country. _ . S
TT‘ A : : S e PR e i

169, In order to meet the nitrogenous fertilizer requirenente of t%e countrv9 Higeria

' ; 3 ation plans to set up 4 1500 tons/day amronia plant. at Alese,Eleme .-
about; 28 kms. from Port Harcourt. The downt’ styéa products from the’ plant.are expected
to include 1500 tons/day of urea and’ 100 tone/day of mixed fertilizers. " inder 2~
allghtly different product slate ‘Galciut Ammonium nitrate and: nitric acid.may: also

be produced. The povermment of Higeria is presently nepotiating for foreigm. tecbnical
and financlal assistance for this progect and currently discussions with a Japanese
consortium are reported to be in troﬂress. If theae materiallze, the praject may be-f
in operationﬂby around 1981/82 e : .

170 TT1th Ehe completion of this pro1ect, Nlperla would have the capaclty to meet 1ts
requirements of nltrogenous “fert#lizerd, and bhetveen this plant and the one~at. .
Kaduna for phosphate fertilizers would be self sufficient in respect of its fertilizer
needs in respect, of phosphate and nitrogenous fertilizers. - The surplus from these
plaﬂts 1s expected to be expor*ed to the nelghbouring COUHCILES.-ﬁﬁ P T et ael WEY

171. Basic chemlcals.: Tn ‘the bulSC chemicale eubsector, present]y there cig only P
productlon of sulphuric acid’ in Raduna to meet the captive requirements:of -the phosobate
fertilizer plant.

17 'Nigeria has a substant1a1 demand for Caustic—qoda of over-31, QOG tonalyear mostlv
onjaccount. of its consumption in soap ani textile ‘industries. - But as. chlorine eonz .. .
sumption has ranged around 50“ tons /year, it has acteé as a constraint on Electr01Vt1c
Caustlcmchlorlne productlon in the country. SRR C : : :

173. However, as the countrv:ie ola nine to go in for as many as three large pulp
and paper plants and these .would orov;de an outlet for chlorine, there seems a sound -
case for a 100 tons/day (33, 000 tons/year) Rlectrolytic Caustic-chlorine plant to

be set up in the country to meet its present requirements ‘of Caustic-Soda. The. :
;additlonal requirements for Caustlc“qoca which would be generated by the pulp. nlants,
would call for additional Caustic-chlorine capacity to be.set up to the extent of .,
h56 000 tons/vear of Caust1c»%oda. Planning for this additional capacity must. be .

tled up with utlllzat;on of chlorine for’ petrochemicals and pestlcldeq manufacture

in the country and dependin? upon the extent to which chlorine can’ be absorbed 1n

these products, additional caust1c~ch10rine capacity could be ulanned

174. In. additlon to Caustlcnchlorlne there ‘would of  course: be productlon of hvdro
chloric acid which would meet the current market requirements. in the country. The
productlon of nitric ‘acld would of course be dependent upon its demand, -and also .
the product slate decided in respect of the anmonia pTants currently being consicered
by the Government of Hizeria. - S :
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175. Pesticides: Higeria currently .consumes pesticides worth over 1% million .85,
dollars: dnpmuially.” There:is only.one.formulation plant in the rountry onerated by
National Petroleum: Company:and most of the pesticides are imporfed as finrshed
produéts, Ohe of the: enomalies- in. the import duty structure Whlcn encourades 4mports
against ‘local: formulation -is ar additional 5. per cent duty.on loca11y formulated §
products.over and above a 10 per cent paid on all imported materials. ths nakesk
locally formulated products. more expensive in. connarlson to finished product 1mports.f
In order to encourage local formulation and manufacture, it is’ quMQEted that & duty '
structure favourable to local production should ke substituted,

=1?6 In- view of comparatively larpe consunption of pesrlcrdes.ln the country, there
is good potential for more formul tion units.to ke set up .in Niseria as alse for’ ™
manufacture of some ‘of the dctive materials used for. formulat1on,' It ‘has thereforé
been recommended - that Wigéria looks. closely into these eossibllitles ritb,WCA/UWIDG
expert a551stance in thls AYC .-

177 Géneral comments: The main problem with whlch the,couptrv apnears to be'
struggling at the moment, is the inadequate develcpment of inFrastructures to meet”
the current needs of the productive sectors cf economy. This situation, obviouély
points?#6 the need for balanced: sectoral -development in. an .economy in any country to
avoid boétlenecks ‘'vhich can otherwise cause operatlcnal prob]ems in the productlve
Sectors R N RTURCI P

Vet

178. Port handllnp facs.lltleq9 transport comﬂunlcatlons, and essentlal services, ‘
seem to be the main constraints and hottlenecks even for the operating industry,’ not
to speak of future projects. Nowever; the ﬁovernment segemg _to be rully alive to the
‘situation and: efforts are going:on to strepgthen the 1nfrastructures.: S

179. It must however be realised that full benefits of future investment in the '~ "
productive sector of the country can only be reaped, if the supporting 1nfrastructures
are strong “enough -to allow- productrve Andustries to operare r‘uccrese\"'ull};r It is
however, hoped that the countyy will overcome its present. problewg, and’ v:ll be able
to achieve its future ambitious development programme .in the years to come.

UFPER!‘VQLTA-'

130. In prer Volta agriculture ig- the most 1mportant economic sector accountlng for
about ' 44&.7-per cent of ‘theGDP-in 1877 and. industry s comparative contrlbutlon has

been l4.47per cent in the same year: The country has, comparatlvely a small industrial
sector comprising ‘of about: 30 enterprises engaged in the processinw ‘of aerlcultural
products' ke cotton, meat: and other consumer product,,. The first generatlon industrial
éevelopment is still in-progress and future plans 1nc]ude esta‘llﬁhment of 1ndustries
such as a brewery9 a tannary and a footwear factory.

181, Tertilizers‘ " Althousgh agriculture is the country’s economy yet the current ‘
con5umpt10n of fertilizers in Upper Volta. is.very little and in 1975/7¢ thé country 8
total ferti¥izer imports were ahout 80f} tons.. In view oF thlg small requrrement

it is ‘rather ‘prémature to think of.a fertilizer productlon plant in the country hased
only on dcmestic market needs. ‘

-

132, Upper Volta is however tryinﬁ the use of natural phosphate fertilizers in
apriculture and with the help of bilatewal assistance from West Cermany a project is
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ralready -in.operation to mine -and grind. natural phosphate rock, and disteibute it to

farmers at a nominal pricde., On account of soilk acldlty, it is expected ‘that the soil
- will absorbh the -total phosphate ‘content ‘of 120 per cent 'B;0. in ahout 3 years time,

necessitating -2 once. in -three ‘years applicaticn.. The proiéct is at an experlmental

Stage, and actuei results woukd %e known in the future.i’

183 In view of the falrly 1ar ge good ouality phosphate rock deposits in the country,
-_raU'materlal wise Upper Volta is well slace to think of processed phosphate fertilizer
~.industry, but -lack of .fuel’ resources 'and market's arée major constraints. Passibilities
- of-:a regional project based: on' a larger ‘regional market may warrant consideration, if
-the cost . of other inported materlal and fuel 1nputs are’ within reesona%le 11mits.

. e )
18& 3351c chemicals. . Gince: the first’ generatlon industrles, which rormally consume
. basic chemicals, are not vell developed in Upper Volta, the consumption of. basic”
chemicals is small and totalled under 1300 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 requlred for current consumption vill conrinue to be 1mported

B T IOt e ' L '

2L 185 Peetlcide < In 1976 Upper Volta imported nestlcides and funglcides worth. !66 8
smilldion. CFAF (approx. 7852 million).  As‘at present there is no local formulation of
pesticides, the entire requirement of these agricultural themicals are-met by finished
product imports. However, in view of the sizable volume of these requirements, there
-appears to be foed-potential .in the country:for a formulations plant to be set up..
It has:therefore: heen recommended ‘that .the Sovernment of Upper Volta look into this
possibility with expert a331stance From FCA/UNIDQ SRR R

o

186. General Comments: Upper Volta helng an agricultural country, has potential for the
development:of agricultural hased dindustries. “In addition; the country has rich deposits
of several mineral resources which indicates a potential for the development of metallur~
gical industries.

gf187 As these iudustrlal submsectors d1€ not fall vlthln the terms of reference of the
missions studiés, therefore no detailed comments on -thesé have been offered,  However
it is suggested that an industrial studies: institute, which is currently being set up -
under a UNIDO project .in the country,ishould undertake detailed feasibility studies in
these potential areas, and.based on theésé studies identifv projects in aprlcultural and

. metallureical sectors For future developmen

188 The manPOWer development aspect also needs specific attention- of the government as

. the- future of -industry:is closelv 1inked vith the 1eve1 of expertlse and know1edge about

1ndustry in the country - S :

EGYPT - e o R O T

189. Out of the six countries visited by the mission, Fgynt of course stands out in the
forefront, as by for the-moat. advanced as far as the-level of industrial development

is concerned. Egypt's total 'fDP in 1975.was 3505 million L.E., 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 l6;2ﬁper:centt “Most of the first generation
‘congumer product industries-are .already develsped in Fg ypt and the country has also'
developed some wof the second generation industries. ‘

190, The level of operation and manarcement of larse chem1cal plants visited by the'
migsion also appeared to Pe reaaonallv satlefactory
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191. Fertiligers: On account : of the faect that Egypt - has to produce its agriculéiiral
nroducts, from comgeretively limited area of land -in the delta,. it has to undertake -
'1utc351ve agrrcerture with high: input of agricultural nutrients. Therefore the requirew
went, of 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
(W}, Phosphate far tlllzers 83,000 tons (P G ) and potash based fertilizers 3,192 tons
{X,0).., The countiy’s overall requlrement was met parily. by domestic production and
peztly f"om Imports, because although Egypt has a sizable phosphate fertilizer industry,
ghe greerer pari of nitrogenous fertilizer capacity is still in the process of develop~
' m_“t._,aa accaunat of this,, the country met the requirements of nitrogenous fertilizers
to the. extent of 150,540 8/ -tons from local production while 221,400 tons: were: imported
during 1975/(b_ Local production of phosphate fertilizers was 77,000 tons and only a
rgminal quantity of 1;500 tons was. imported., Potash fertlllzer 1mports were of the
evder. of 5,328 zous durln" the same. - year: /. L : ST T

392 Ecypt h a et p esent j phosphate fertlllzer plants in ooeration one each ‘at Kafr—
al-Zayat, . Aﬂs £ and Abu Zaebal ‘also having programmes of - Furhter expansion ‘of their _
cap Aﬂlt*ma. In addition, for nitrogenous fertilizer production, operating plants include
the cnes st Agwen. Pfuez.and Talka with some production at Helwan ffom. hy-product ammonia.
‘Lv0 mﬁﬁor ammoeja urea. plants are under construction -~ one at: Talka (No. 2} and one at

Aburkir- and are ;crpected te go .on stream early in 197 - SO

4

ioﬁ'dﬁztﬂ the commtsslonxng of these plants Egyat Will almost be selfwsuffiCIent with
r:gatd to dtes pitrogenous fertilizer needs. 'As in-respeet’of phosphate fertilizers
she country is already fully selferelient ‘the only dmports would be in respect ¢f -

-

Fotash fertilizers, for the manufacture of mixed nutrlents.

. I
ey .

t 'ievei.of.op ratlon ofmthe plants vielted by the mission was generally satls-

5. Basic Chemicals: As the first genmeration industries, whic generate the demand for
reic chemicals, are-fafirly developed in Egypt, there is & substantial demand for major
£ chemicals like, sulphuric.acid, -caustic-soda; chlorine, ‘hydro-chloric acid,

id, Ffoda Ash ete. The market requirements of these ‘chemicals: afé'met“both':
cal production as well:as, imports, ‘because althoush local production 13 quite
-2t always adequate-to meet itotal market needs. e

Sulphuric acid production is concentrated at the phosphate fertilizer plants which
ides.ﬁee, ing their capative reéquirements also have some surplus oapacltles to
i (.‘.-

[
3]

wproduct chenical caustic.

produce for the domastic market. - Similarly nitric acid is being produced as—a by—“”
vroduct at the coking plant at Helwan and also at the ammonia fertilizer plantsg, -
There is an Blectolytic Caustic~Soda-Chlorine plant at Alexandria which meets partly
the market requirements of these chemicals, alsc producing by-product hydrochloric acid.
Alongside alsc is a Suds Ash plant at the same site manufacturing solvay process. sodium
carboenzte and by .

197. Zﬁverfob*y‘aii the plants have further programmes of expandine their capacitles
to meef% the grcwihg imarket requirements of basic chemicals.~- i

198, Aner from some technical plantaproblems,'there:Were:no-speCial‘diffioulties
observed in fhe plants visited by the mission i.e. difficulties arising out of lack of
proper planming, development or management of these plants. In.reSpect of certain

8/ FAOG: fuval Tortilizer Review, 1976
9/ All figures are in terms of nutrients (W, Pz 5, z. 9)




_ 45 -

plant problenms referred to the migsion eueh ee, the reguirement of a coal blending
pidot plant, ‘operational” ‘problems of a -lime kiln,:air pollution. problems at the coking
“plant ede., sultable acrlon for ECA/UNIDO expert 3551stanee hae been recommended by
;ﬁhe mleelon. o St : .o

199 Generelly the plannlng and development of baelc chemloal eub—sector 1ndustr1ee
seemed--to be quite. setlefectory in Egypt and it is, expeeted that with the 1mp1ementa—
tiontof 1te current expansion programmes the eub—eeetor will. fully meet the: requlre*
ments’ of the couﬂtry for baelc chemlcele. S P : .
200. PeetlcldeS“ Egypte annual requlremente of pest1c1des are warth over 40 mllllon Laua
(about US&éO mllllon) . Most of these are met by imports of flnlehed peet101de meterlaWﬂﬂ

[ 201, Egypt's only. government owned: plant for pesticide formulatlon logated at; Kafr-el—

. Zayat produces only a llmlted range of products: valued ‘at:about 4 - mllllon L¢E.” Hpwever,
“this. ptant, if glven neeessany assistance in the area’ of development and extenelon of
its products, could increase its contribution elgnlflcently in 1mport substltutlng
pesticides currently required and used in the country. Besides, with a pestlcldes
market of this size, the country should seriously ¢onsider going into manufacture of
ectlve pestlclde materlals consumed in large tonnagee in the countny.; S

202 it hae therefore been reCOmmended by the mlselon rhat Tgypt should look cloeer
into the potentialities euggeeted for the development of thle eub—sector w1th-WCA/UNIDO
expert assistance in this epeclallzed fleld. ' : Dol ‘

203.1General Commentss: A5 hae Been remarked earller, Egypte 1nduetr131 ect1v1ty, in
respect of planning,- 1mp1ementat10n and- operetlen of::its. preductlve eectore of . industry,
as well regarding its 1nfrestruetura1 development, . eppeare to be gquite eatlefactory.
Thescountry has alréady. et%alned an impressive level of. development in the. chemical
industry. sector and even the ievel of expertise at the - development plannlng stage and
aiso at the management and operatlon of plante seemed qnlte eetlefeototy._f

204. Egypt is dletlnctlv at a stage NOW, When it should eerlouely thlnk of golng
into the design and engineering and project implementation phases of chemical plants,
as 1tf1e still dependent upon . outelde expertide and assistence in these areag. It is
tlmely for the country now to set up centralized 1net1tutlonal facilities for underm

¢ ‘project engineering functions and provide these services to future chemical
_ the country. In addltlon enoth;'fclosely releted ‘ares which: needs’ to be
deVeloped s the manufacture of Process. equ bWl thin the. caun%ny.' T therefore
reoommemded that the Government of Egypt speclflcally look ‘intor these pOSE1b111t1ee
in the: 'ontext of the future development of. the; chemlcal 1nduetry, in.order o make’
the eountny self relrant 1n expertlee relatlng to all aepecte of thle 1mportant Bector
of the 1ndust2ya;;,; : S : e BT . =
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C. DEVELOPMENT PROBLEMS IV AFRICA

“iZOS PIﬁe mleelon s “tour of six developlng countrlee in- Afrloa, whlch ate at verylng
levels of industrial development of chemical industry, has highlighted dertain probleme
which are being encountered generally by the African countries, and which'are typieal
of the problems which generally developing countries pass through during the earller
'stagee of their development. However, as a resiilt of the experiences of- sther
developlng countrzee of the world Who nave already paeeed through simllar problems,
typical solutions have also emerged to such difficulties. Tt is therefore proposed

to discuss here such problems, which were ngticed during the: m1e31one tour of the' aix

- African countries and also suggest solutions to them, with the object that other
“[countrles of" the reglon may benefit from thle 1nformetlon, and it may enable them to

" 'fake suitable advance measures *o forostall similar difficulties.

f"206§ Typlcal development problems in african countries: The following typical problems
.generally been found in deVeloplng African countries, and these have been exercis—.
g varying degrees of- conetralnts in- elther the plannlng/development or operetlon of
'k‘_cal proeeee plants in the reglon.

'(é)'Markets too small’ for economleal productlon unlte, : )Pl
(b) Lack of experience in project planning ard contract negotlatlon, ) annlng
. problems
(c) Bxploitation by unscrupulous foreign companies; ) =
{d) Exploltatlon by foreign banks supplying eapital; ~~~ - ) ¢
(e} Lack of co-ordination between productlon management of plante )
and purchasing sgenciess; T :
(f) Lack of communication between government agencles,‘ - ) Operational
“(g) Lack of operatlonal/malntenance experience of planiss ,og.:;Lw{?)problems
- (h) High coft of expairiate technleal/management pereonnelo AR
I f§i) Inedequately developed infrastructuress - R ")3
.jj)-Mnnagement pattern of Enterprlees, Wlth mlnorlty government ')Generel
' holdings: - s , - ")problems
(k) In~appropriate import duty structures9 s I R
(1),Non—avallab111ﬁy of sultably quallfled and tralned natlonal _ ;

manpower . . _ _
"207. A detalled dlecuselon of: theee problems and the suggeeteu eolutlons 1e undertaken
'below.--“ :

2084 Markets too small for economical productlon un1t5° One of ‘the most ‘sommon problemq
" which planners in smaller sized developing ‘countries face, is  the® 1nadequaqy of the
domestitc market for a partlcular produet, which® from other conelderatlons Tike’ raw'f
ma térial ‘rewcurces may tave a“ potentlal for development 1n the country.l Chemiocal .

Tt process plants generally aTe quite sensitive td economiss of ‘Feale, and’ usually,

‘depending upon the cost of different inpuis, there ig & minimum scale’ of operatiocns
below which & plant is not likely to prove profitable in financial teTms. Quite a few
projects in developing countries get bagged down at the feasibility evaluation stage,
because the total market within the countiry 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 africen region to come across situations, where a group of countries in

a region, may individually not have a market large enough to set up & prcduction unit
and may therefore be importing their requirements from outside, while the region as a
whole may have the reguired market.
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209. Of course, the" only solutlon which can be suggested for: euch a problem is the
development of - such ‘projeécts on g regionalier subregional. basis combining the domestlc
markets’ of a grodp of countriesy “in order to- form a total market large enough to v5:[;'“
sustaln an oPtlmum elzed production unlt. R - : : '

210, Thle approaeh'hae undeubtedly been emphaelzed also by all 1nternational bodles -
like the TUnited Nations andiits specialized: agenciesy-as well as reglgnal Qrganlzatlonej
like 04U, QA8 gte. and i faod: forms the cormer.stone of the egonomic 1ntegrat1on T
pollclee of* reglonal commonsmariets like UDEAC. and ECOWAS in. Afrlca, end CARICOM and
ABDEAS Ln Central and Latin america,’ -~ - 1w & SR ; :

s .;.“‘. I

211. However, in splte of FeTy’ Well 1ntentloned polloles,.the 1mp1ementatlon of the
reglonal common " marke t syetem has not met wirth:much success- in the. ﬁeveloplng reglons -
& :"*Qulte offed individual members countries of a regionail.common market,‘ o
o ‘be Woicing grieviences that all. important indusiri have. been . '
- gther countries ‘of - the region:-gnd: the decisions. are .und alm and poll .
tically motlvatbd‘-LTﬂLe feeling ‘of an unfair-treatment obviocusly: strlkes at the, very .
+ root of the ep1ﬂi¥—bf go-gperation on which the entire 'concept.of the. . eommen market “J
gystem rests., ™ In‘additiony instead of fostering co-operation and mutual understandlng,f
it develops misunderstandings and a lack of confidence:- anongst the - member countrles,
which makes co—operatlon in joint industrial ventures all the more difficult. This
lack: offeonfldent amounting to almost suspicious -distrust of each other, .1s the Toot.
cause "of “the apparent failure of Teglonal .common market gystem pertloularly as . far. ae
co-operation- i joint industrial ventures is concerwmed. Therefore, if the . gommon . i
market system which i§ the only hope for the: economic emancipation of the emall develop~
ing countries Wad t6 be made to work, first and foremesti. the countries of the reglon ey
mugt develop comﬁlete mutual falth and “confidence .in: each other for their common : 200G.s ..

212. In addltlon, partlcalarly for the purpose of developlng 301nt reglonal ventures,,f
'they ‘mist agree Upon a- standard instititional framework for :such: ventures, in: whlch ‘
each country has its commitments and its stakes and also its oorrespondlng share of
rewards. Such a framework must ensure that the countries participating in the Venture
shaTe "the “common fTeéling that they are. all in the 'same.boat,  and. they sink or swim .
with i%.: Ofice this feeling is there, there. would be no-alternaiive. except ce—operatlng
‘together to eneure the sueeese of the Jelnt venture to the good of ell concerned.;

213, The" framewerk for’ Jolnt ventures ehould of‘couree, be based in prlnclple upon -
+ mitual-finanéial participation of the: countries of the region concerned, with commi b,
ments  fiom:each of the participants to: purchase'thelr share of - the - produce ; Qf the .
plant i# preference: to imports from outside . the region, Each participating counﬁry
. should be proportionately represented on the board of -management of %he.enterprise . ..
and in case of" dleagreement on any.-matters-at: the Board- management level, a procedure
for arbitration at a’ reglonal level should be providedy so that the venturee do not
get bogged down due to lack of co-operation at one levelo P SR

214. 1t is hoped that with co—operatlon along the llnee suggested, thls typlcal problem
of* small markets 1n developlng countrlee can be succeesfully solvad., : ‘

' 215. Lack of experlence in- progect plannlng and centraot negotlatlonq Generally;the

countiies: of the african region,:are mew to such areas as industrial progect plaknlng,
purchase of technology, contract negotiation for purchase: of techniocal services. eto. .
This is 8 highly specialized field in the world of technology today, and for countries




— 48 -

which are piannxng ambrtlous programmes of investment in major-chemical projects, .

lack of” é¥perience in“thid eritical field, can make them vulnerable to- all sorts of
problems; incIuding exploitation by unscupulous. plant. vendors,,project englneers,
finanecing inetitutions etc. Cases have come to-the:-atténtion of the mission, of
countries in. Afrlca haying been cheated by unscrupulous firms of plant vendors and
proaect englneers and also hlghly unreasonable and unfavourabls financial.agreements -
having beén obtalne& by foreign financing companies from African countries.for the. S
supply of foreign credit. As a ‘consequence of such unscrupulous practices, the . g
industrial venturés Goncernéd got’bogged down either technically or flnanclally apd. :: .
either never got off the ground or faced premature closure of operatlens. _“,g A v

216 Whlle burldlng up of*erpertlse in the area of project: contract plannlng and .
negotlatlon ‘eto.’ should undoubtedly be pursued by.governments with the. asslstance of
ECA/UNIDO, who ghould orgsnize seminars and short duration workshrops in thig fleld,
but in order to ‘meét the: immedizte heeds of projects in -their .currend deve}epment
programmes, the: governments 'of 4frican-countries should reguast: EGA/UNIDO far expert
assigtance in this area, ‘and project-contracts should be finalized:with the, ass1stance”
and advise of experienced experis from ECA/UNIDO., ‘Many developing countries in other .. .
parts of the world are following this practice and aVOldlng unnecessary problems, at

the subsequent stages of thelr projects. : -

L:|‘- .

217. In addltlon, ag . an 1nst1tutlonal approach towards the solutlon of thls preblem e
it is reoconmended. that ECA/UNIDO ‘'det upan initial. division-of technology .transfer .

at the proposed fertilider and pedticides development centre which is being recommended
“for belng set up for i Africa-for providing assistance ir this area to Afrigan. .-
countrles. ‘The “technoledy trdnsfer division ‘should provide necessary advisory: expert
services to african countries, on matters-relating to purchase of technologyy cqntract
negotiations and.. financial agreements etc. 4t a later stage this division can be
formed " 1nto an 1n&ependent Technology Transfer Centre for: Africa. It is sure that |

a solutlon “to % | _Would be found aleng the lines of these short term and long
term measures.t " : e i

218. Exploztatlon By unscrupulous forelgn compan1es= Reference has been made above torn
e:x‘tploltatlon by tnscrupulous- foreign companies of governmments in Africa in metters
relating to implementation of chemical projects. In 'view of:. the serious-happenings. .. -
reported to the mission of such ceses, it is considered necegsary io discuss this

matter in more detail. It came to. the attention .of 'the mission that one.particular
‘company was specifiocally engaging in unscruplous practices while entexing . -. . -
into agreements for the supply of éguipment and installamtion of fertilizersplants. .. -
After the agreements were signed;  the Company purchased used second-hand junk from: . .
overséas*and dumped at the plant construction sites. It.is reportedsthat none of ths .
plants contracted for by this company ever reached the operation stage: or ever. operated
successfilly." ' This company has ereated serious problems of this fype at-least in twp. -
African countries reported to the ' mission and was reported to be on the look out feor:
SOme more bu31ness 1n the 4frican reglon.

.

219 It is strongly recommended that Afrlcan governments should watch themselves very
carefully in dealing with prospective project engineering and contracting companies,
and’ generally select. foreign comperiies with a standing and reputation. to: deal with., .
They should always check ‘the reputation 'of a new- company and 1ts previous- performance
recbrd before enterlng 1nto proaect contracts. BE T S Vel v o




220. Exploitation by unscrupulous banks and Tinancing instititionss 4n 1nenance hasg™
come to the attention of the mission, where taking undue advantage of the shortage_
of foreign eredit-in an african country, a fereign- bank extended credit to a’ E
fertilizer.plant project on highly unreasondble terms’ 1nvolv1ng 5 grade perloﬂ of
only twe yearsy:before starting of the" repayment ‘sthedules A a result of- %hls, the
project- did not have enough breathing time evVen to'stabilize its productlon, when '
heavy repayments of money became due. Later after an initial opération of ‘abolt one’
and a half years, as a result of heavy financial burden of repayments and high cost.
. of expatriate dervices; ‘the plant had to stop operatlons, as 1t was almost eompletely
dralned of Worklng capltal. St

221. To aVOld suoh flnanolal problems, Afrloan CCuntrlee ghonld exerclee great oau+1a*
and ocare in-entéring into financiasl loan agreements._ “For example “the. grace perlod
befoze: .repayments. should ‘usually be not less ‘than five years and preferably ten years,
“and'all other terma.and conditions: of the- agreements should: be carefulLy congidered:
with the help of expert advise .from-institutions such &g - ECA/UNZDO or World~ Bank. “Tn
fact, it would be prudent to have expert advise from such 1nst1tut10ne as WCA/ENIDO on
the flnanolal agreements before flnallzlng them.*r=-“ :

222 It ds- aISo suggested that the proposed fertlllzer and pestlcldes development

aAcentre should plan to have.expertise in this area to be ‘able. to ‘assist Afrlcan govern—

: ments .on evaluation of flnanclal agreemente for obtalnlng 1ong and short tlme flnanolng
- of progeots. o

e L
lak®
-a‘

22 4 For flnanclng of proaects, Afrloan Countrles would be “well adv1sed to firet
approach elther the Joint UNIDG/WORLD BANK division at Viemna or World Bank Group
((International Bank for Reconsiruction and Development/Internatlonal Fl“anoe Corpora—
_tlon/Internatlonal Development Associztior) at Washlngton DeCay’ to- ex._”re the C s .
posgibilities of: part or;whole Tinancing ¢f" proaects, and- should ' go to'other prlvato:
financing institutions ohly in case .they are wnot able to obtain théir fhll financial
requirenments from the international flnanclng bodies, They cauld also obtaln guidance
regarding proper:financial- agreements from.. CA, UNIDO 0T-WORLD. BANK *i5a
development Projects. In this® way, the chances of”their gettlng exp ‘ted by’ un—_ N
scrupulous flnanclng 1nst1tut10ns would be ellmlnated ‘and thelr flnan01al 1nterests L
Well eeoured. : RR T o S :

225. Lack of po-ordlnatlon between productlon management -of" plants and purch331ng ,
agenciess; The migsidn, during. its tour oame across this: speclflc problem in at least
threa. dlfferent countries of africa, wheme:- serlous difficul ties Had arigen in fertlllze;
plants; because of lack of comoperation and co—ordindtion betieéen Fertiliser plant
managements and the government Agrlcultural Ministries who are. usually the purch351ng
agencies for fertlllzers._ In one case,. the purchasing. agenqy, had’ the.. practlce ‘of
purchasing: fertilizer Supplles on ‘the Yasis of inderits which' were 1ssued at 1ntervals
of 6 months:gr more. :This:resulted in- huge gtock piles of fertlllzer products in the
plant.in: the .intervening: perlod and the- plant operatlons ha qulte of ten “to- be slowed
" down and on. ogcasions: even to ‘be Btopped in'order for the stock piles 10 bé cleared.’
This also gave rise to a finaneial problem, as so much working cspital got tied up |
- +in finished stock 1nventor1es, that until the- stocks were eold there Were nt enough
funde left to purchase fresh TaW materlals to keep the plant golng.“.‘ :

225p In the other caee, 8 somewhat s1m11ar problém Was notleed. “om aocouot of the fact
that during. the initial - ‘period of operation, dus-to various reasons,’ the plant’s annual
production was low and consequenily 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 fertllvzert
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from outside., Thls 1n fact resulted 1n the eventual olosure of the plant.;
226, Tn view of such sericus problems hav1ng arleen, 1t is con51dered necessary 40
emph331ze thé 1mportance of close’ co—operatlon ‘and co—ordlnatlon partloularly between
,plent management and purchaelng agencies in developlng countrles, where'’ e_sustelned
and continued . operatlon of & netlonal Venture 1s perhaps more 1mportant han the prloe
conslderatlone of the product.; ‘ﬁ" TR :

227 It ig not uncommon'for chemloal plants to teke 2 to 3 yeare to reech the"rfoptlmum
Tevel 'f produotlon and durlng the ‘initial period of operatlon the cost of produotlon
is usiidlly higher than unticipated. Besides, in view of small domestic markets for
which  these comparatively smaller plants are designed and set up,  their costs arve . .-
even ;nherently golng to be” hlgher than mizch lerger plants: operatlng in developed -
countri -from whlch lmporte normally oome.‘ It WQuld therefore be unfair - to. compare

he costs of “the smaller national plents with thé cost of 1mports, partlcul'rly durlng
the 1n1t1al perlod of the operatlon of natlonal plants.‘_‘»;g‘u L ﬂ, , ;“ L .
228, Therefore, if the natlonal 1nduetry has to be glven an opportunlty to grow and
stand on its own feet, either the purchasing’ agencies must fully co—operate with plant N
management and commit themselves to purchase local production or else the’ government

in these’ countrlee must glVe tarlff protectlon to these 1ndustr1es durlng thelir earller
'etages, by 1ncre351ng 1mport duty on 1mported products, to enable local products to
successfully compete with imports. Tt may be méntioned that in certain other developlhf
countries like India for example,. tariff protection was the regular stretegy used in
1930's to protect local indusiry ageinst. foreign. ccompetition $i11l local Aindustry wes
gtrong enough to etand on 1te own. feet., Of course, it must be stressed thet terlff
protectlon, should be. glven, wherever necessary, only. for a limited perlod llke 5 years
for 1netence, ‘during which the 1ndustry mist. come to its full. statute and stand on its
feet.‘ Protection for indefinite perlod tends to make 1ndustrv slack. end 1neff101ent

and a government should not make the country pey for the 1neff101enolee of an. 1ndustry.

229% Lack’ of: communlcatlon between dlfferent government agencles.. Another problem re~

- lating to- 1ndustny, which the mission noticed was a certaln lack of communicdation and-

1nformetlon exchange between dlfferent government agencles, which quite often. showed
the pace &f: development eot1V1t1es.; It_( %\not unusual, in certain countries, that.
informa tion about elther ‘the ect1v1t1ee or problems of one set of organizations reeched
other government. orgenlzetlons through the missions visiis or discussions. . In this
respect. it is felt that more . frequent mee tings and. consultations betwben- dlfferent _
orgenlzatlons would be very helpful and would bring about overall lmprovement in’ the? -
worklng and effeotlveness of the goVernment development meohlnerv.. ' SRR

‘ ....

230.Laok of operatlon and malntenanoe experlence in ohemlcel plents~ ‘A8 most Afrlcen .
couniries .are ratheér new ‘to the field of chemical industry, it is underetandeble thetg
there is lack of experlence in areas relatlng to the operation and malntenanoe of ;
chemlcal plants. THs a coneequence “of this, plant breakdowns and operetlonal problems;
in plents, Were found to be- respons1ble for an appreclable lose Jof produotlon.,_ﬁ irm

231 ThlS -ig-of couree, both a trelnlng end orgenlzetlonal problem,' In respeot of plant
operations, firstly emphasle must be given to tralnlng, of ; operators ‘and supervisoqy -
personnel, and if there are any plant efflclenqy of process operation problems, a, Vj
separate work-study and Process development section in the. plent should be sei up to
“tadkle ‘such probleme, and brlng tne plent operatlons upto the requlred level of
efflclenqy. ‘ : : S S : .
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232. In respect of chemical plant malntenance, beeldes training of staff, it is vexy
important=io organlwe the mezntenence ‘progx mee._ 'The plant should gradually be put.
on a plarmhed provenﬁeve malntenance eyetem : ﬁh proper schedullng of 1nspectlon and '
~preventive’ maintenance goTrvicez fo_ o&u pmend, lo preveni sudden hreakdowne. i, oo
eddltlon,.ihe maﬂntenannédeﬁ edeekdoeneparénperts etocke through establishment of °
maxinum-and’ ninimul’ %6 ck llmlts,“”hould be establ;sh*d, ag availability of spare:
lparte 1e extlemeiv 1mportant Tob lnmelnlng a chemlcal plant in. efflclent operatlon.

b

’ E233° Wlun Qvopel otz enlzntlo and tralnlng, asg Suggested above, both the operation
and-mainténande’ of planis wdild improve and consequently their- operatlonal efflclenqy.

234o High ccest of exnatrlate technlcal/manegement personnels It -ig ofﬁcourse, expected
that” Expatrlate Personnel” would cost higher than - natlonale. HOWeVGI, evVeIy. efforf
gshould-beé: made ' foobtain’ expatriate personnel only. for 1imited periods and traln‘up
natienals to taks over reepon51bl11t1es from them, es qulekly as. posmible. ‘This. aepect
shoUuld evien Bé taken care of at the initial oontract stages, when .limited .contFact .
ipartads - ghgnld’ ¥e plenned for expatrlate 3381stance. Thig aspect is- partloularly High-
lighted, :Wocdifde the Gost of ‘sxpatriate services in one plant in an. AfTi can countries.
was repcrted +t6 have developed into such a major financial burden on the company, that
lt svgnlflcmntly contrlbuﬁed to the eVentual closure of the plant- :

2354 Obv1ouely;-deVelop1ng countrles should not take the-rlsk of such eltuatlone el
I;de*eloplnﬂ 1n thelr 1nduetrial ventures.”t_. Lo : ‘ - a
236, Inwdooaate dCVelobment of infragtricturess. How 1mportant %he development of
1nfre3uruciuree 48%for the ‘suctessful gperation’ of.: the' produetlve gectors of =1ndustxy,
becomes galy o0’ obv1ous, whenlvlsltlng certaln countrlee in. Africa, where as a result
. ofh 1redequete attention having “been peld to .the 1nfraetructural sector, the. producteve
sggtor. 1sﬂglmoeulparallzed or workisig at greetly reduced capacltles. For 1nstence a-
' e“eLllzen*plant ‘wWas reported to be operatlng at. elmost 15 1030 per-cent of its-
deelgn capacliiyy - because of transport bottlenecks in the country, which made raw material
deliveries to- the nlant very uncertain ani also becauee oﬁ-frequent power failutes -in
the o eglonJ"Ohhef'lnfre tTun*w“ﬂl's'\F'eesee)_"uﬁn 3s_ﬂnllure of the: telephone system
due to overlead,: and traffic’ coriges tions adversely affected . practlcally every other
industrisl wid bmsercial-dctivity in"the éountry. This situation came about just-
because edob gh autenulcn wag nuu paild tovwards tho parallel development of 1nfrastructuree
whille ple ‘ o LT v

pe?ch;lmv.auuention “to’ the development of infrastrueturee, Bo that no" problems arise
47 & Lavwy s shage. : .
238,,MefeW‘went pettern of . on;oiplleee':ﬁfrlcan oountrles, whlle plannlng maJor 1ndusta
rial veniures in thé“chemiocal field,” generally seem to favour 8. cnrporate management
pattern: 1nvolr1ng flnanclel ‘and’ technloal partlclpatlon from: gome forelgn company from
a dcveloped countrys Thle “type of pertlclpatlon of fQ?Glgn partners;mln prlnclple, N
isrqwl te beneflceidl, as? At facllltetes brlnglng 1n of technolﬁ&y and experiente in a
newyfield in . tHs. Afrlean'countmesn However, the success: ig pattern of “financial
and menagenant control depends a lot upon the forelgn partner eelected and his general
bisinoss ethice in aeellng with the counterpart country s interests, ' In’ tWo, plants .
in African countries , wherd -this pattern was followed difficulties - subsequently aroee,

and in a third countny the plant never got off the ground, becauee the forelgn pertner'
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“tplous organlz&t;on. Therefore generally Afrlcan countrles

1. the. selegtlon of, flnanelal and. technlcal partners in .
select only companies with a etandlng and eetabllshed reputa—
must ensure that the. government of- the ceuntny holds the ...

! reet 1n_the Jol_ﬁ‘Venture. Even after the : plent -goes. into
« the goVernment ehould e repre: ted adequately .on_the Board of Management

“dnd- ehould ‘monitér the operatlone of “the cofipany. The government'e holding the majority
1ntereet and actrvely partlelpatlng in the operational management of the’ venture weuld
favdldf :“hole lot of problems, whlch could otherw1se develop in such 301nt venture i

cdmpanles.

‘d‘ty structures° Qulte often 1t happens that, whlle the .
various duties gnd -taxes dre structured in a country a certeln @conomic, 31tuatlon,'
although the, eltuatron changee, but the tax structure remalns as. before, ‘sometimes.

?'causl g unneoeesary problems‘;‘ltrls therefore desirable in developing countries 1n

J4Wh16h he ‘eoonomic 31tuatlons'are fest changlng, to. perledleally Teview the excise. and
impor _&uty structures’ to ensure that they are’ 1n consonance 1th the.. develepment

3 ;Gllcles 1n the countny 21 . : o o ‘

-“239 Inapproprlate 1@porf

240. 4 case worth Mentlonlng in th1s context, ig the 81tuatlon reported to the mission
in one developlng country,; where.the 1mport duty on. ell 1mported pestloldes = Whether
finishéd products or component materials ~ was 10. peT cent, but there was an addltlonal
5 per cent tax on locally manufactured or formulafed products. The Tesult of this duty
structure was, that finished pesticides imported directly from eutside were taxed at.
10 pe¥ cent, whlle the Same products 1f formulated locally by 1mport1ng component: -
Tmaterlals WeTe | ﬁaxed at more than 15 per cent, and . thus made uncompetitive with the
7‘1mported finished" products. ObV1ously, this type of taxatlon Policy encouraged imports
‘and’ dlscouraged loca ‘nufacture. This sltuatlon was however brought to. the attention
of “the” government of “countny coneerned by, the misgion,- and it is hoped tha t the

- ‘fgovernment w111 take necessany stepe to modlfy the 1mport duty structure.,;_-p

2241. However, sueh ?ntnatlons can occur in other Afrlcan countrles toe, who Wnuld
theTéfore be well edV1sed to perlodlcally take a 1ook .81 the. taxatlon and duty. .
structures ‘in order to ensure that they do not come 1n the way of thelr development
:plans. s i o 1‘ s . .

242 Nonuavallablllty of sulta@ly quallfled end tralned natlonal manpower Thls 13,'
of course, a problem which is common to most. developlng countries in Africa, and the:
governmenfs of “thé- countrlee are ”lso generally aware of it The object of ‘mentioning
it here, is just- to’ hlghllght thl problem and to stress 1ts 1mportance and.- hearlng on
thé indis tifal dévelspmént plane ‘of " the “countrics, -

‘ 243. Quallfled and tralned manpower is & Yory cruclal factor in achieving successful
*implementatlon of a country 8, development programmes and the Adack of this resource
,_can aot ae a eerldus QOnstralnt in ‘achi ving development obaectlvee.; -Bxpatriate

= &7 tempg N liative’ and must be looked upon :as:-such.; . The
, ‘f’expertmse 1n‘a“0quntry ‘and also its future .growth can be met
._only by tra nlng and e elop @ cadre of‘sultably quallf;ed and tralned pereons ln
ithe ceuntry, 1n all importa tVfields._j_ i C S

ecial atfention to this'
‘their future development . .- -

oage
_ wlmporﬁent area‘
"_“programmes. ”
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5. PLANNING AND DEVELOPMENT STRATEGY

245, While consgidering the development strategy in the context of the situation in.
Africa, one has obviously to think of two aspeets of the strategy required — one for
develepment at the natianal level and the. other for develepment at the sghregiqﬁal/. A
regional levels: T4 1§ therefore propesed to discuss here the strategy gpﬁipbiidy_-"

to promote development at ‘the national level. The aspecta qf‘stratquﬂand;mbaa;itiés 7
of ce-epeTation ‘at ‘the subregional/regional level will be discussed in the next chapter
of this report. '

246, National development strategy: Hconomic planning snd develepment is net a new field,
anggin:fadt‘the”regularfeconomic planningpprocessesland'proceduueQ]whigh §rg’involﬁeaﬁiﬁ
formulation of dewslopmend plans_infcountriesr_are;wall_kndwn_td‘eépﬁémisté*aﬂa.plaﬁnérs
all over the world. However, what are not so well known, are the experiences of some
of “the ‘davdlopin 'ésuritries, which have gone through the process of planned develop—
ment bdaé&*dﬁ‘%héﬂregularraystemf4'ﬁoﬁh;theirﬁéﬁﬁééaé?an& failures, -the weakmessi:they -~

found “In the system, -and the measures they.addpted;@qjéﬁerbdmgwﬁhQQQfW§6k‘eéé,aﬁdlééhievu

development targets. In faot out of the experiences .of othier déveloping countries, and:
more result orTiented system has evolved, and it is proﬁoséd'tod&iécﬁésfhére”fhis‘somé— y
what modifidd ! dys tom - with ‘hea¥y -emphasis-on implemenﬁation;phasehof_@evelqpment,”so
thatﬂthisﬁiﬁfdrﬁaﬁicniban.be”usefql~to_developingﬁunntries.in“Afiiééy.ﬁhiéﬁjare-i.'*
susmoptly at’ the threshold of . their develapment pregrammes. R

247, Structire of a planning and development s stem: Initially when planned develop—

ment'aﬁpréaéhéﬁaé~adbptedfinea'number_of,developingwcpun#riesy]Whidﬁ’perhaps have - ‘
now passed through the earlier and intermediate stages of develepment, the' gréatest =~
emphasis was laid, in the sequence of development activities, on the econenic planning
s tage, wherein the economic targets where fixedfand,projectsLidéntifigd,tpwa;ds achiev—
ing- these targets. - HoWever,: subsequent experience in these countries, showed that :

although aconomic planning: was vexy useful and helpful, in ag much as it_qhsureda:, S

balanced ‘develapment ‘of &ll sectors and also gave a proper direction ﬁo'thegievé;bp@ép%
process, yet if the country did not have a proper institutional chhinery_fdp:iﬁpleméﬁiL

ing- the develspment projects, the development programmes failed to bear fruit and the

”count:y!s:ébdﬁbmicftargatS“mereLerQmained_as plans .on paper. . In fact, in gourse of

' 2l Industrial”studies.and'projeqt planning .

R

time the“emphdsis in.defelopment strategy shifﬁe&fqonsiderablyfcn the impleméntation

and monitoring of -development projects andiit.was.only,aijQﬂthis_wag_doﬂe}%hat__“ ‘

. inﬁustria;UdeﬁeIdpmant.started bearing results. ... . ...

248, ‘Theréfore in the context of these experiences an institutional framework for .
the planning and implementation of‘development.prog:ammes'ﬁvoi#e& in these countries;
which comprised'of”the‘fellowing‘functional.institutionsl to_hand1e_tﬁeir shate of o
the ‘development responsibility: . T B Sl e ‘

< Institutions .. .. Responsibilities C

1. Government economic planning organizafidn ,w"Prépératioﬁﬂbf'hétioﬂalfﬁeﬁélgpméhfig
plans B tbied S AR A SR

""PrOjeqts-and‘ﬁb@i?ﬁfeasibility i
evaluations | . .. i

iRstitutes

3, Iandustrial promotion institutes . .. .. L,jffxéquﬁ flagﬂinéﬁffiﬁgﬁéi@g and
: implementation’ R
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Tnstitutions T, _ Responsibilitiee

4e Projeetﬁdeelgn—enginee;ipgﬁgpgenizetion‘ Deelgn—englneerlng and constructlon of

; . tanqy services L e
S Proaect executlng’and operatlng - s CoTporations responelble for exeeutlon »
o organ1zat10ne., o Pl s andhgubsequent. operation of. preaectsj'
(g Government mondtomlng bodlee B ‘o Government bodies set mp:for -meniforing
" B of'gOVernment omed. industrial, ventures.

249, From the:;nstltutlonal framework mentioned above the functional role of each )
1nst1tutlon in the plannlng and 1mplemenﬁatlon of' the development programmes, of the a-§~n
oountry,. would .be amply clear. It woull 'dIs% ‘be ‘observed that- the greater part of F3
the emphaels is. on the 1mp1ementatlon phase of the" development projecta. . .

250.. Functxonal role of the development plannlng and 1mplement1ng 1nst1tutlons. In order
to further clarlfy ‘the exadt functlonal rolé -that the insiitutions normally playlln S

handllng dlfferent development aetivitids'in a- countny, a moTe detalled descrlptlon
of their. functlons is glven hereunder***“ A p e TR e o

251. Industrlal study 1nst1tutee° These inetltutee generally undertake 1nduetrzal¢$ _
studies, such as reésource Surveye, “maTket: earveye, “project: identification-surveys, . pre‘e
feasibility studies, feasibililf’ ‘Btua%es, prijfet appraisals; projisct reports, etComsme g
with the object of first 1dentlfy1ng different industrial possibilities which may seem

to 1nd1cate a potentlal for” developmeni ina’ countgy; and:then. evaluate their;exact |,
feasibility in terms’ of” technical sbundneee and economic,v1ab111ty to eetabllsh thelr
definite potentlal for economlc succees. . T, ‘ N

w1

'f’f .- A - S ALt . 2

252. These 1nst1tutes normally‘WOrk very closely with. both the government ecenomlc s
plannlng bodies and alsc ‘the promotlonal organlzatlons (Industrial Development Corpora-
tlons), and provlde these organlzatlon with $he  spporting data, information and.
,eerv1see, which are very neceseary for Both eoonomlc plannlng 28 well as prOJect
1mplementatlon functlcns. = S :

: Y . SIS AT -
253. Induetrlal development“corporetlons° The se- 1ndustrlai promotlon lnstitutlone
provide the vital link in the process of development ‘of varproject from the stage of

its initial investment decision by the government, to ther final: stages of project .
completion. Their services normally include, initial plamning for proaeet 1mplementa—j
tion, purchase of technology, negotiating and finalizing project design—engineering and
00nstructlon contracte, ‘dealing with gontractors, proje ¢t management, etc. .aAfter a
project is completed, they hand over the plant to a- separsts .company formed .for . ..
operation ‘and management of the plants -Sometiies in additiod .t6 projeect development -
work they also handle development financing activities, although the latest practice
is to let development financing be the responsibility of s national development bank.
Thus, the indus tpial promotion institutions provide a very important service and ful~
fill a very crucial role 1n the development lend 1mplemenﬁet10n of proJects in
developing ‘sountries. = ; S ce SUUETLE L L

254. ProJect desgign and engineering crgenizationgs The project—-designers-andprejeet .-
englneers ‘handle the actual désign-engineering, equipment procurement, and:eréction~—
construction of chemival plants. In countries, which are at the earlier stages of

their development, these gérvices &re purchased from outside by inviting project design-
_englneerlng and’ constructlon companlee to handle them nndér a conttracts: However, in
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other developing countries which are fairly advanced in their level of development,

the national project de81gn—eng1neer1ng organlzetlons handle these functlon, and |
prov1de these technlcal and, engineering services Trom within the country. The develop~
ment of such organlzatlone makes a country completely eelf—rellant in respect of all
the technical engineering services requlred for eettlng LGP new chemieal plants, and
invaeriably enables the country to execute, the projects at 2 lower. coet and with higher
utlllzatlon of local resources and equlpment - which. in; turn gives an economlc 1mpetus
to other eerV1cee and equlpment supplylng 1nduetr1es in “the countzy..

255. Progeet executlng end operatlng organlzetlone; The role of. progect executlng end _
plant operatlng organlzat;one is generally oompllmentery to thet of: Industrial . Develep—
ment Corporetlone. Usually, dependlng ‘upor the stage of . the proJect at which The .
exeoutlng company, ig set. up, . 1t shares the. reeponelblllty for: executlng the . progect
~and-later the operatlon Of the - plente, The executlng and. operatlng organlzatlon is,.

”of course responelble for the . eventual operetlon and management of the chemlcal plent.

256 Monmtorlng orgenlzatlone° The evolutlon of monltorlng organlzetlone has taken .
place, very much out of sheer neeeselty to monitor the performance. of government
companies in develeping countries and to ensure their proper working. The monitoring
bodies are generally set up &t a fairly high level in the.government machinexy, end
usuelly comprlses of commlttees repoTting to elther the parliament or the DPrime.”
Mlnlster or. Preeldent of the. count:y, on the: overall .performance. of each government
company 1nvolv1ng a major natlonal 1nveetment. The. ob3ect of. the system is to. malntaln
a high degree of eceounteblllty .on the part. of the: top menegement of C>'overnmeltvl;
companies, and to ensure that enterprises involving large public investments are
operating at the expected level. of efficiency and providing services to the oountny
for whlch they were set up.. . V : : -

Preeent weaknesses in the development stretegy of Afrlcan eountrlee and reoommended .
ensures to overcome them :

257.. Instltutlonal frameWOrk A8’ egalnet the 1nst1tutlonal requlrements of an effecthe
development system outllned above, when the 51tuetlon in different AFrican eountrles )
is rev1ewed, elgnlflcant gaps in. their systems are. 1dent1fleb1e, and the. lack of these.
institutional fecllltles and the expert services which they normally prov1de, are really
responsible for elther the slow rate of development 1n these countrlee or. the 1ndustr1a1
problems Whlch are arlslng there.;:. ‘ C ~ i

258, Most Afrlcen countrlee, of couree7 heve a government plannlng mlnlstry or other
organlzatlon to take care of plan formilation for the countny, But of the six countries
visited by the mission, only two had properly organized 1ndustrlal studies. institutes
to undertake eveluatlon ‘studies, three had 1ndustrlel promotion hod&es, none’ hed a
design and englneerlng organlzetlon or a: monltorlng body "'When ver & progect wWas
planned an. executlng agenqy was oreated for it often as.a 301n, Venture company with.
an outelde pertner.‘ ' . v

- 259. It 1e qulte understandable, that it is too eerly for moet Afrlcan rountrles to
think of setting up de31gn engineering institutes or monltorlng bodies, Jbuh. unlese they
take necessary steps to set up supporting services instifutions like the Industrlel
Study Centres for the identification and evaluation of potential; 1ndustr1es in the ...
countrles, and promgtignal organlzatlone like Induetrlel Development Corporat1ons$ '
which' prov1de the very essential project plannlng and impiementational services,.- aleo
handllng proaect development financing at tlmes, the countries will not he ahle te




achieve fast enough progress; in: their. development plans.. Actually, in  the absence of.
necessary institutional facilities mentioned above,. the countries are trying to £ill
the gap through cantracted.consultancy zssistance from outside. . ..~ ° ..o 0o
260. But'as they would have.realized themselves, by.now, this. could at best bé a atop. ;
gap arrangement eand could not. provide: the continuity of expert assistance which is, so. -
necessary to the fulfilment of development needs over e long period of time." . The re—
Tore. the only lasting solution. cf -the problem is.to create the,negessary, ingtitutional:
machingzy for the stcosssful implementativn of develspmsnt prograpnes, Of Courss;, it
must be mentioned, that for. the development of  such institutions the governmentm of...
countrié¥s in Africa should obtain necessary, assistance T rom EC4/UNIDO,. vho.would be . ;.
very happy. to assist in such institutional development programmes,- In.fact UNIDO. is.. .
currently’setting up an indusirial studies ins#itute, in Upper Volta. and UFIDD assistance
for’development of an existing insti'tute to handle such Tunctions has been recommended
by the mission in Gabom,, Such institutes have also.been set, up with UN assistance in -

oﬁper'paixspbﬁvﬁhe:déygiéging;ﬁquﬁ;With}both;fiﬁaﬁgig;;QSTWéilféé“éi; IS8T st oo,
fﬁpmrtherniﬁedgNafiqnghngélbpment:Prbgyﬁmgg, B S T :

I -

261.”Eigéffisé};%égiaééf%ﬁéjgays_;ﬁ'thgrinsti%ﬁtipﬁéiQ@éyeloégeﬁﬁjfiéméﬁﬁrﬁ?iﬂiﬁf}iégﬁg
developing countries, another crucisl srea of weakness.is that of expe

~aTes 88, : Thise relating. to
dgyelbp@ént'plah@ing“andﬁimpiemén$§tiqh"agﬁi&iiiegff'Mﬁét‘cgunﬁrie§ are. rather.new. tq. .
particularly the implementationsl phase of large chemical projects,. and totally ~

dependent upon, often not tqo relizble, .consultancy gervices.in these matiers.. .

“The only solution of this preblem is to train and develop nationsl.manpowsr.to ...
handle these activities. Although this may be a process spread over a time yperiod,
but in.apy.osse 1t has o be gone through, and so it is good: to make a.beginning:as. .-

- PR, e s

early as possibles  —
262, Usually,. a good practice and procedure to train up, national in the development . -
planning and i@plgmeﬁta%ioh7a¢tiﬁi§§es“is}to‘Qounterpart“nafioga;é”ﬁiﬁﬁ?éﬁ@éiﬂéﬁbédvve:
U.N Hipg%@éaJWhéjwili7bgj:eduiré@[%bistaff\;hgﬂﬁa:iqus;inétitutiqna‘inhpﬁelgamli@r; .
_8tages, ‘and also by invaiving national engingers.and .other quélified: personnel .in. -, -:
dgtual projects af different stages - design-gngineéring, oquipment prpcurement, :
eréction, construction and start up, alongside expatriate project personnel:of the . .-
project coniractors. For this purposs, necessary provigion for training of hationsls

through dirvect inyolvement in project work must be.made in the contract. agreements .-
entered. 1to with.project engingering organizations,- at the- time .of .signing. the contract
‘agreements, .. L T : R S S S R PR

entéred int

263, Tréﬁsfér'offteCthlggy and dedtract négotiatién”in.the_Qhemical-industnyfsector:=j
One of ‘the mo&t importani areas in which expertise.is. necessary in developing countries,
which are planning to set up large scale chemical plants with imported technology. amd- .
expatriate project engineering services, is that of technology transfer &nd contract
negotiation. Unfortunately, this is another significant gap in:-the, present level of
expgitiéé“qvailéble_ih’ﬁfrican-devéldping countries :and accounts.for a number.of. problems

u L

which have ariser in the redent past.
4 ing technology foz ize ical plants, there are.severslic
aspects of fechrology travsfer which have to be considered by .the prospective .purchager,

264. While pyrchasing teéchnology for fertilizer and .che

such a3 'thé suitabili

ty'bf tébHﬂQlogy3-thetéiclusivenESSbor nonrexelusiveness of the.

use”offtédhnoiogy”(whether'thé”fechnology 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),
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the process guarantees dnd the engineering guarantees.to be.provided:by.the technology
suppliers and project englneers, the patents invoelved:in: the process technology, etc.
Therefore unless 'the purchaser“is fully familiar with the: imp tions of these aspects
of technology purchase, he would be’ in a rather vulnerable posit op_while;negoﬁigﬁiﬂ%
for technology purohaseP . ' BT

265, Slmllarly, the ‘area- of contract formulatlon and negbtlatmen the purehase of
. engineering servidey, ha® ity own technicalities, which call for" thorough famlllarlty
with thel ‘on thie part of prospective. purchasérs,.. For instance,: the. sevéral types.of
contracts which are avallable for purchase of de51gn, englneerlng, procurement and :
~ﬁconstructlon serv1ces are ;Q/ S e e i Ty T

a) Turn_key lumpmsum contreot ThlS contreot [overs supply of promees knoW&hoW;
“engireering servicesy! procurement of ‘machinery,.-equipmerit and materials, civil
works and construction of plant and equlpment. The contractor is reaponsible
for all work up to the final acceptance test; he accepts full responsibility
:ffor the plants performanaenu The work 1s'performedoﬁor a"flxed tota

RN e -",. " . n

_ff s the turnnkey lump-sum oontraot. Thewoontneotors—reeponslbllltle.pare,more
. r*”llm&f&d in. oertaln areas euoh ag procurement and knothow.. Procqr entzandt

8 reimbursable baslsa T foe

- 'rt_ - e _..,_. -

;CG}ASeml—turnmkey oontraot. Thls oontraet covers empphy of sgme serv1ces ;88 1in - the
turn—key lump sum contract, but excluding' civilswérks: and-erestion at. site: ~for
which the purchaser is responsible. Most of the work is performed by the con-

“tragtor-for-a-fixéd fee, -The contracter accepts respons1b1h1ty for the plants
‘rformence, but not far completlon on-. tlme."u e s

TR

A

(d) Supply of know—how and enginesring E6TVices: Thls contrect!covers supply of ‘the
_ procees know~how, basic engineering, procurement assistance and superv181on ‘of
ot the constructlon of ‘the plawts . The .coniracter ocepts responsibility: for Hhe
- iplants performence. ‘The contract could be .ent “into . for. .thesé services: to
. besprovidéd fer one plant or, a-pamber of . simil plants:at different-locations,
?'for'va:Y1ng feess: = - 3o DTG et e e

T - B sae e T B R
e T PSR . ks : >

266, The prospectlve buyer of teohnology and proaect engzneerlng seeroee, must of
course identify exactly the type of contract which would suit the requirement of a
partloular country and then 1nv1te bads and negotlete on. that ba31s.

-'26?. In addltlon to thls, there are. the 1egal aspeots ef suoh co iracts whlch 1nV01Ve _

" certain . typical:ceuses such as: the scope of’ ‘the coniract, scops o6f work, oblmgatlons of
contractor;.‘obligations..of .purchaser, prices. and tetms o payméntey performance -bopds ard
bank guarantees,.performance guaraniee tests;’ condltlons L cacoeptancey warrantees,g-

' _ ' 3. bonuses andhlnoent1Vee, 1ne&ranoe, varriationsiin® the
.sc0pe of work seoreoy, Force Maaeure, settlement of dleputes and erbitratlons, etc.

SRR

;1268 UEIDO digr presently engaged i ”he extremely useful exérolse of developlng model
. forms 68 eontracts Tor:. fertlllzer_plants, for use 1n the:x developlng countrles.i It ig

f e I
[ R U | .- .

1o/ UNIDO: ID/WGm281/2;5
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therefors recommended -that as socon @s these model contract forms:of agreements have
been finalized; Afrzqan,governments shourld ‘obtain theser- doeiments and use them as
~rguidelines for thecpmbchasa of technology ‘and project engineering services for
_fertlllzem ard ‘other ‘clemical plants 1o be set up by them. ERE Ry -

269. In addltlon, for the development of exPertlse in thls 1mportant area, 1t is
récommended ;that ECA/UNIDO ‘organize a programme of -seminars -and work-sheps on-iéchnology
transfer: and'contract,negotlatlona' on & regional bBasis in different African reglons, in
order to dlsssmlnate 1nformataon amcng 4frican countrles “in thls 1mportant areas ..
2?0. Further, tlll such tlme as 1n—country expertlse isg well &eveloped on thls subaeat,
African countries plamning new fertilizer and chemical plants would be well advised to
' agsoeiate UM -experisiwith the -project plannlng and contract negotiating” teams, in
order. tc,aVOld the pltfalls whlch are: present im thzs yhase of Industrlal.proaect
plannlng.~ Por . : e o ‘

N G-I '-f -*" T

271‘ Polzoy medsurds neoessany for promotlng &evelopmsnt. The obaect of proper govern—
ment policy formulation is essentially to create the necessary environment and climate
i.in whicheindustry...can-flourish and grow..: Therefore Aindustrial peliey must. be designed
Amna-manper g9 ‘a8 sto.encourage new- lndustny to- devnlop and:: exlstlng industries to
flourish and graw. .« Various pelicy. measures are. adopted hy" ‘develeping countries to -
.engoprage new industries such.as,.subsidizing the dost of feasibilify studies undertaken
by new private enterpreneurs, making available finance at - concegsional vate of
interest, tax-holiday to new industries for an initial period of five years, assistance
~in supply of .raw materials, assistance in marketing or: prefer@ntial pureha31ng by
government of the output of new 1ndustr1es, etc. Lo 2 al

e

_ 272. Gther pollcy measures, ultavoften taken by govarnments to ensure gatisfactory
-operation and growth of industries includes such :steps ag, proper import duty regula-
tions to protect industries facing competltlon from 1mports, export incentive policies
o 3551st export oriented - 1ndustrles, th.- T I LT ' S

,‘,_ . R T -'-14 L R I L TR o N

,273. In addltlon, for regulat;ng 1n&ustny, governments also have to 1nst1tute measures
such .-as pelluiion control regulations, guality control requirements,- lzbour regulations
. and sometimes price regulatory;measures. Howsver, the final- decisions about the indus-
trial policies to promote and regulate industry must be taken by government. in the
context of the sltuatlon prevalllng in the countrles.

.

;;  E REGIONAL CO—OPERATION AND DEVELOPMENT

274, BRegional coﬁqperatlon' The need for reglonal co—operatlon is & matter on whlch
enpugh has been said .and written by various dintemnational as well as reglonal organiza—
o tlons din Afrlca,\and i# . is hardly necessary. to: enumerate the. advantages -and benefits of
_1reglonal Go—aberation to. gtress dds: d931rab111¢y.;‘ﬂewever, in spite of what haw been
said anpd. wrifiten,. and..despite even the formatilon: of mome: reglonal tommon’ markets: in-
_Afrlca (UDEAS &.-BCOWAS. etc. ), the actuali sconomic. Integratlcn ‘of thev reglons'and Fhe
developmantmof thafreal spirit of co-—operation amongst: the:member-oountriés, hés St
to come. As this is the enly policy which holds but a promise, and a future hope of
econeomic emancipation for- the countries. in-africa, an’ eff ord: must be:made: at all levels
to bring the. countries-closer and make the diffarent economu@aﬂarket plan% really work.

275, Levels at which co—-operation Must be organlzed‘ There are four different levels at
which co-operation in the economic regions must be organlzed :

1. The political level - Q4T
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2. The subreglonal organlzatlon level - UDEAG, EOOWAS, ett.
- 3, The country level
4. The United Natlons leVel

275, The' Organlzatlon of Afrioan Unity. (OAUl,must contlnuously 1mpress upon the governr
mentsof the countries in Africa the need for close co-operation with each other in
maklng “the system of €conomic ‘communities work. - In addition, it should . ensure. ‘that the
variots decisions wiich are taken by the subregional economic organizations are fair
to all tlie ccuntries of the region,.and . there are no partialities.oT favouri tisms in-
volved in- ‘these, which could subsaquently become a source of blokerlngs and disunity in
these organlzatlons.f S 2 o A : e C

277. The subreglonal secretarlates of tho economlc communltles should strlve thelr
utmost T to translate %he decisions takKen at . the ‘political Jevel into- actual economic’
realities and‘bring the countries of the reglon -Tound the tableaand ‘make.. them partlcl--;
pate actlveky in o jeint ventures for the development .of -tke- region.. They - should also-.
devige “and. decide ypon the actiual framework for ‘co—operatioen for different economic
aot1v1t1es, 1n consultatlon w1th the governments of countrles ooncenned.-:r.:. :

\

278 The countrles of the Tegiloniin thelr common 1nterest should tny thelr best to e
-develep an atmosphers of mutual .trust and confidence between themselves for Go- :
operation in the subregional activitles. It is only through subregional: conoperatlon-r
that they can hope to ach1eVe development and a solution of the economic problems of
the reglon, . o : R A e . coee

279 The United Natlons @rganlzatlon has undoubtedly to play a8y Vezy 1mportant role -y
mainky through its specialized agencies = principally EC4, UNIDOrand ‘UNDP, in . helping .
countries achieve industrial and economic integration and also -agsisting subregional,
evelopment through flnanclal and technlcal as51stanoe programmes.

2804 The mechanlsms and framework for reglonal o= operatlonn,One of the weaknessas Whlch
exists at present in. the system of subregional co-operation, is the lack of a clearly
defined framewotk foT co-operation for difficult types of economiec activities.. For
‘1nstanee #iile there is no much stress lald upon Jjoint venture. Projects, -yet no. clear
out! Tramework for participation has been’ devised and decided upon so far. . Therefore -
this is'‘a. task to which-the subregisonal secretariates must ‘addrgss themselves. -and -
develop the necessary’ organlzatlonal frameworks for achieving: necessary partlolpatlon .
in every type of economic activity, through obtaining its accepiarice by each one of the
governments of the region. For instance as suggested earller, an organlzatlonal frame-
work for the joint venture projects should be developed in a mayner so as to- allow
_flnanclal participation of different countries of the reglon, 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 organlzatlonal frameworks could be devised, with mutual agreement, for varlous
'other act1v1tles involved in subregional sconomic communltles.--

'281. Fertlllzer, basic chemicals and pestlcldes projecéts suggested for subregional
development During the course of the mission's tour of different African couniries,
sofe fertlllzer ‘and other chemical projects were identified, which Would be suitable for
fdevelopment on a subreglonal basig. Brief particulars in respect of these projects are
stated below, 1na1ud1ng a mention of related developments in the reglon, In most cases,
more detailed studies will be called for, .on the basis of which decisions regarding
their exact looatlons in the subregions and other technical and economic parameters,
could be taken. ' The following projects are recommended for consideration in the
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282, Ammonia project in Zast Africa: 4 multinational ammbnia: plant for the East Afrlcan
reglon is an 1mperatlve need. Tanzania is currently considering settlng up a natural
gas based ammonla plent for meeting its own nitrogenous fertilizer needs.as well as
export1ng 1o other nelghbourlng countrles of the regiom: ‘The plant capacltles belng
considered are between 200 t/d and 600 t/ds Kenya-alse: is going-zhead with plans for
large scale fertilizer production. It would however be. advantageous to. plan. capacltles
around 1000 t/d and above for plants for the East african countries to make them
ompetitlve agalnst the cost of ‘ammonia from imported sources in the world, since .
international ammonia plant capacities curxently range between 1000 t/a - 1500, t/de
However, thls could be done only, 1f & plant is based on an assured reglonal market.

283, Pestlcldes actlve materlals manufacturlng proaect for Eaet Afrlca. There is an
appreclable ‘demand for pestlcldes in the East African subregion, but generally bast
Afrlean countrles are*elther dlrectly importing their finished pesticides requlrements
from outsids o1 formulat1ng them” from ‘imported-active materilals, However: in view.of .
the large market for pesticideés in'Fast africs, it is felt . that there is good potential
bagis, to meet the requlrements of various national formulation plants in different
East Afrlcan countrles. It is therefore recommended that a feasibility study be .con=
ducted on “this proaect and in keeplng Wlth the - recommendatlons of the study, 1mplementa—
tlon actlcn be taken. : .

s

284. As a study on thls proaect has alreaiy heen prepared in the past by ECA, 1t 1s
suggesied that wnis study be up dated to recommend parameters for capacity and also
location of -the plant, etcd. It is recommended that this project be considered for
1mp1ementatlon at. the: subreglonal level," in‘accordance with the flndlngs and. ‘Tecom-
mendations of " the up dated study ox thls proaect.w‘ : O P ‘f”‘;rri

Ve

285. aAmmonia project for UDEAC countries° The nltrogenoue fertlllzer requlrements
of UDEAC countrles are’ progre551vely 1ncrea51ng.ﬂxﬂ. : S

" Gabon“had+ planned sometlme agg” to set up a’ 200 t/d ammonla plant at Port Gentll :
based- on ‘natural® gas. “However, oh account of the subsequent drop in- the world ammonia:
prices @nd’‘serious doubts about the competitiveness of “a:small plant of .this size in:
this situation, ~thé projéct had-.to be abondoned halfway.- However, ‘1t is falt that 1t
could ‘Pe an economically viable venture and could satlsfactorlly mee t: the nltrogenous
fertlllzer needs of the UDEAC countrles. el S S e _ E
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286, "a wtudy on thé edbhomiés of sudh a project on’'a multinational basis is therefore
reccmméﬂdéa.“ﬁit-is-fﬁithéfirecommeﬂdéd*tha%fthis projett be considered for impléments-
-tiphffor*méétin@ the nitrogéﬁoﬁs;ferﬂiliﬁéﬁ“qudirémenﬁs;pf*th%?UDEﬁC-ddﬂntfieéghin??‘
keeping with the recommendaticnsiof the report.ion this projects Ce

---- I

287, Caustic = sods and chioride projéct for UDEAC dountriest ihere is a sizable maTket

for~tcdustic¢ soda in the TDEAC counsriess but most countries are planning- to'set up thelr
qﬁh“sméilﬂﬁlaﬁts7(génerallﬁ_YOQG”t/y? baSed'on*impoifed"Salt‘sﬁpplies,'becaﬁse”ﬁohprpdﬁ01
ohloring itilization is & seriousGohstraint. 'Bsth Congo and Cabon have mineral' salt’i
-résgurces; “anid thé latter also-has a-pbténfial-ou%let“for“chldrine-iﬁfthé'foim or petro~
chemicals. It is suggesied that multinational projects for the manufacture of electro-—
lytie’ caustic¢ - soda:and shlorine hé- considered: in the UDEAC. :The projest can.parily -
méet ‘the ¢a§éfi053bdéiéndxéﬁldiiﬁé3iéquifemen%s?of“theyﬁﬁip and paper plant beéing set -
up in Gabon and also supply the requirements of other UDEAC quntfiQSJfTFor“Gahohs“ e
and Congo's pulp projects requirements of caustic soda a 50 %/d caustic soda plant

cadh would'be required.’ The exact pIant“Qapadi%iesi‘and~théirfibﬁétiéus'cduld“pff ‘
sourse be-décided only-aftel a atudies on fﬁéfpfdjeéts*have*beehﬂcéﬁglgﬁeasf_Itfi§f“

therefore‘recomméﬁded'tﬁatfﬁ«StﬁdieS'anfﬁhe¥éstabliéhmeﬁ%‘bf_eléctrciytic*¢aﬁstic;éqaafﬁ

and chlorine plants for UDEaC countries be undertaken and'based,on‘the,re¢ommgndations
of-thé”study“implemenﬁation‘écﬁionﬂer theée,ﬁrojegtsrbgiﬁakeﬁ,';f"‘ R RS .

288, Phosphste fértilizer production for UDEAC countries: In addition o nitrogehous -
fertilizers it i& also mecessary to plan phosphate fortilizer production for UDEAC. '

CamePoot ‘already has'a phosphate feftilizer plant of ‘85,000 t/y capscity, ¥hich is'
preséﬁ%lyﬁcléséd?oﬁ:accodﬁt'offcert&in“financiél'préblems; RéCOmmendatidns’fo:fSOIving’
the phesent financisl problems of this plant thfoﬁgﬂ’World'Béﬂk”éssiStahce‘bafe_beéna L
made by rthe mission, and mé doubt these will” ensble this plant t6 resume operatioms,

289, ‘Gne of ‘the ways to meet the phosphate fertilizer requivements 6f the UDEAC Tegion
will be to expand this plant to meet the -requirements of the member States. For the .~
a&ded:capacity,(phqspho:ic_acid cQuld be purchased from Togo and . the products supplied
40 #tHe WDELC -Countries. - There could bé other possibilities 'of s&tting up phosphate =
féﬁtilizer'ﬁroductiOn.el@éwheré too. ~ It is theTefore recommended that a study %o . ¢
identify the total Tegional requirements and fix the projéct parameters and locationm,
et6. be undertaken in this context and implementation action be taken in accordance.

with the recommendations of the g tudy .

290. Pesticides ranufactiuring project for UDEAC countries: There ishé aizeable demand

for pesticides in, the UDEAC common market countries, but on account of ‘individual countr
maxrke ts being too: small, pesticides Tor agriculturasl andiothef‘pestHcdntrbl,dpebatidns
are being imported from outside. However, it is felt that, if the total reguirements

of the UDEAC countries are put ﬁogethér,_an_ecoﬂ6mic'sizg,pesticidés'mahufacﬁ ring plant
to undertske manufacture of sotive ‘mdterials and supply them to formulation plants for
marufacture of finished products could very well be justified. 4 feasibility ‘study on
the .project is recommended, B e ST e

291;4Fer£ilizer project for ECOWASQCOuﬁtriesz'Ih"OEder’to‘meéf}théhhitfdéeﬁoﬁgzaﬁd
phosphate fertilizer requirements. of the ECOWAS countries, there is need for merufactur-
ing capacities to:be set up for both these fertilizers in this region. .

T
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292, Nigsria has at present one-phqﬂphate,fertili%er.plant of  #bout 100,000 t[y'capacity
and. is planning o set up & natural gas based ammonia/urea plant.of 1500 t/d capacity, .-
Thege plants are mainly based on Nigeria's domestic requirements of these fertilizers -
although they include sbme“provisiah_fo_exportTto,ﬁeighbcarihgﬁcount:ies;'-Senegalfand
Ivory Coast also have fartiliger produstions T+ is however nedassary thét the require-
ments of the ECOWAS for nitrogenous and rhosphsa te fertilizers are studieﬁFjPQQQendeptlg
and decisions are taken in respect of meeting these requirémen ts by creating adequate . ..
Pproduction capacities at suitable locations, in. the region. . I% is therefore . recommended :
that a study be undertaken in this context and -based an the :findings .of ‘the '&tudy a’.
degisicn for developing regionalfproductionyof_fertilizers,er-ECOWAS countries:be taken,

293E£?ésﬁiéidéé'ﬁéhuféctufing'projebt"for ECOWAS countries: There ié.é_sizeable,market DL
andmhéﬁaefaupotentialfforrthe_egtablishment of a pesticides manufacturing plant for the .
ECOW4s reéipnalama;ketngﬂfu R A . ST B SR

I%fis:thgrefqge;pgéqmmended‘that_fif?%)é feasibility study on the . project be-dome .
to deci@e_aﬁéuﬁ:théfcagagiﬁfi product mix and location of the project-and based on=theng

rqu@méﬁi&ﬁioﬁS?ﬁffﬁhg}§ﬁ@¢y‘decisipnsnﬁo-implement the project be taken.

294. Rigional Desigh and Hngineering proiech for Ferih African colntribs:. ss hag been
mentioned earlier, the:@éy@} of development of ‘chemicel industry in some of the countries
in Noxthern Afriqa,‘suqh;@s-Egypj,and Algeria is

_ . suffiziéntiy?adVAnéed-tq_jusyiﬂy the.
astablishment of institutions for the provision of project engineering services 4o L.
chemical industry. Such institutions, in addition to meeting the domestic requirements
of chemical’ indus‘try, could also provide these muchk needed services .to-other countries -
of the regioni“'vais'therefgre'recbmmended that establishment. of a regional project for
providing ﬂgs;gngrengineerihg, procurement_and oonstructionmservices to fertilizer and: .
chemical indus*try be considered in the North african region. a report on this project )
should firs% be brepared and based on the recomrendations of the report;. implementation s

actiéhfshouléfbefﬁaken.u

295. areas for JToint Co—operative. 4ction: In the context of the implementations ‘of +the
projectS'identified earlier_Sg@glof the activities which the .economic communities sould
undertaks on a cQ%gperativg'basis ares ‘ ‘ . : o ST

(8) Joint venture industrisl projectss o
(b) Joint marketing and distribution arrangements;
(c) Joint market Tesearch within and outside the communitiess. - . s i T
fd) Standerdization and quélify“bbntrolg'f”fffgﬂL Sn e Lo : g
Joint abqqiéiti@ps.quteghnology and itsg QQVelopment‘and‘adaptatién;” .
Bulk purchase of materjals; e S S
Harmonization of investment codes; L e
Join®t mobiliza+ion and allocation of .financial rescurcess;
Joint exploi tdtion of natural Tesourcess; . - :
Joint manpower daevelopment progrémmes;

Joint organization of information systems; and
Joint”development of infrastruqtural.faq$l;ties.

b @

Ll S BRI = a4 =)
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296: These ‘aré some of the Méin_é:éas:éﬁijeijfof:sﬁbregionai'coﬁoperationf although *-

Co--opsration could be organized in many more economic activities.

297. Modalities for integration and Co—operation: The broad specirum of

activities on which co~operation can tak: place at the regional level
has been desoribed above. Howevser;, in order to achieve co—operation in a
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wide range of activities, it is feli that be51des the Subreglonal Seoretarlates there
““ghould be other levels.at, which continuous. contact: is: "maintained 'ty repreSentatlves of
Ttne. governments(of the reglon to disouss. and co-ordinate various activities. It is .

therefore suggested ‘that the. folloW1ng 1nst'tut10nal modalltles be adopted fen the .

_%purpose of such, GO#GIdlnatlon and Co—oper

(&) Intergovernmental expert meetings,w SRR
(b)) Consultation, meetings .between governmen'bs9 and
(c) Meetlngs of plenipotentlar1e59 o

297. In addxtlonﬁli ls felt<that development of reglonal 1nstitutlons weuld furtheng‘
.fstrengthen coroperatlan -among countrles.d In thls context the creatlon of the follow1ng
'1nat1tutlons is, speclally recommended e

(a) Subregional institutions for providing 1ndustrlal consultanqy serv10e59
» (h)hﬁubreglonal Executing. dAgencies such as efrlcan,Multlnatlonal Gorporatlons, and
fe (9)‘Suhreglonal UN assxste&, tltutlons such as. theﬁﬁfrlcan Fertlllzer Lentre .
; and the Afrlaan Eechnelogy Transfer Centre. :

295EUA has been,me ”oned earller, the Unlted Natlons organlzatlon has to play,a veny
zctive Tole inm 3381st1hg Afrlcan countries in thelr struggle fox. develegment and: the:
twe UN specialized agencies L EC4 and UNIDO will have to take the major burden of the
development, reﬁppnelblllty of the region, on .them with .the financial: hacking of UNDP.:
Agaivny the policlee’Ehd ass;etan e,programm““'gf EGA/UNIDO w111 hav ordinated
and implemented with 04U pollcles and programmes” in AfFica. The ‘areas 'in which ECA/
UNIDO must plan future assistance in the african continent are deeqr&bed below{f

‘f299 Develggment of Regional Instititest As has Been- sald earller, reglonal inEtitutes
for the development of chemlcal and: fertiliger 1ndusﬁ:y are very necessary for the
brovisisn of techhlesl & well as’ promotzonal expertlse fo¥: the development of this
chemical sector in Africa. *It is? therefore’ suggeste& that ECA/UNIDO asslst 1n the
development of" the“follow1ng 1nstltutes°’*=

(a) “Fertilizer and-: pest:elaes &evelopment cen‘bre9 and
(b) Chemloal technology transfer centre. '
Y. sl -.‘L A . '
300. Inltlally, if necessany, both thege functlonal sérviges can be housed under the
vy gBme roéf; ‘althdiigh’ eVentually it would be better to develop them as separate insti-
tutions. The fertilizer and pestlcldes development gentre must be geared to provide
- all the necesdary adviceé snd assiitancé to Afrlcan countrles on all aspects of"
fertilizer and pestlcides “production and develbpment, startlng from market demand
T assesiments to comm1351on1ng and operetlon of' plants.

“‘-_{r‘;.‘

301w 8imilarly sthed chamical - teehnolegy ‘transfet-c n%re should provide all the expertise
necessaxy “fop . therdevelopment of other chemlca _Industrles from their initial concept
through construction and operatlon stagesy’ Ehése nstitutes should partlcularly assist
African: countries iR areas auch as” the’ selectlon o echnology,'seleotlon of reliable
and reéputable process suppliers and proaect englneers/contractors, arrangements for
::finaneging of projectsy . ¢ohtract negotiation aid contract finalization etcs They should
also assist in the development of subregional proJjetts, through formulating such projecis
and ellisting the participation of countries through 04U and subregional secretariats
to implement them under their export giidance. h - '
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302, Development of Natagnel Institutes: Another area whlch EGA/UNIDO must assist with
both financially and with technlcal experﬁlses ig the &evelopment of ingtitutss at the
natlonal level. There is a% the moment con31derable need for technical supportzng
services in several developlng countiies in the Afrlean reglon, as they are almost
grouping in the dark for planning their future development programmes. It is therefore
extiremely important that these countriss be provided with Industrial Studies Institutes,
whick can give them necessary information, and provide them’ w:Lth necessary supporting
services for planning and developing 1ndustny. Already UNIDO is planning to set up

one such institute in Upper Volta and the misgion has Tecommended assistarnce For the
development of a similar institute in Gabon. Irndustrial Studies Institutes would
.undoub tedly be requlred in other conntrles of this vast continent toe, and it is,’
recommended that ECA/UNIDO provide active findncisl and te'chnical a551stance FTor. thelr
development in view of the much needed services they are likely to provzde for the -
development neede of Afrlcan countrlesn .

x

"”303. Expertlse for ProJect A951stance in African Countr1es° In addltlon, several
prOJects have been idéntified during the mission's tours in the Afrlcan countxles, which
call for ECA/UNIDO expert assistance for either fe331b111ty studies or assistance on
othexr 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/UNIDO provide necessary exPert assigtance on these _Projects

as recommended by the mission. Further a number of reglonal proJects have also been '
1dent1f1ed an& ECA/UNIDO 3351etance on these is aleo recommended. '

304 Reglonal fertlllzer, ba81o chemicals, pestlcldes end other proaeets on whlch .:i
ECA/UNIDD aselstance 15 recommended are sfated below._ - L

Reglonal proaeots:afn

= - Bagt Africas.. .- " .-{a).Study for the development wof. fertlllzer produetlon for the
S : RS N East African eubreglon,ff'
. (b)'Study for:the development of pestlcldee actlve materlals
IR = E TR PN ~for:Basth African countries; o S
UDEAC: (a) Stndy for the development of nltrogenous fertlllzer -
: production for UDEAC market;
(d) Study . for the development of - phosphate fertllzzer
production :for UDEAC marke t;- '
(o) Study for the develecpment of caustlc soda/chlorlne pro—

LRl Ter Tme duction for UDEAC markets ‘ -
L A VR P Tt S S (f)_Study for the development. of pestlelde manufacture (actlve
Clwree s . o .materials) for UDEAC markets - ‘ E R
ECowas.. . . (g),Stndy for :d¢velopment of nitrogerous: and phosphate

st Cwmmn e o fertilizer production for ECOWASy S
(h) Study for the development of peenlcldes manufaoture (actiVe
_ : materlale) for ECOWASs
. BORTH AFRICA: . . .(i) Preparatlon of a.report on the wstablishment of a Design,
e o : AR . Engineering rand Constructlon Services Inetltute for‘

Sl - ... = chemical industrys G :
&FRICAN CONTTNENT._;KJ) Eetabllshment of -a Fertlllzer and Peetlcldee Development
Co s st o Centre for Africas and i

v e {k): Establlshment ‘of 2. chemicgl Technology Transfer Centre for
o SV Africa, o CL b , Lo v
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305. Financing of Chemical Projects: Besides, techniocal and-development assistance in
national and regional projects, another important areas for ECA/UNIDO assistance is in
respect of the finencing of bankable projects:in africa. It is Tecommended that the
requirement of African countries for financilal assistance for their projects be given
gpecial consideration by the WORLD BANK/UNIDO Division at UNIDO Headquarters in 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 chemigal projects
in this region. ' ' Sl

306, Further, .in respsct of projects, which camnot be wholly financed directly by

WORLD . BANK/UNIDO sources, . it is - suggested that the w@;;@.Bank/UNIDo,pivision_extéhd5'”'

necessaryﬁassistance;to;the_count;ies;concerngd_bybpg¢ting.themLig;ﬁqucﬁ_with”:e;iable':
financial institutions-and-giving,them‘assisiayqekangtguidanqe_in”obtaining project

financing: on-reasonable terms an&,conditions;gonﬁg;mipgnto'internafighal‘pragtibe.

EsfimatGé-of&igﬁﬁgwe:~ﬁééd~fof ECA'fSr'théﬁfedoﬁﬁéﬂﬁed'assis%aﬁ§é7p?qg?éﬁﬁé;;fV
307. For the implementation of tﬁe £echﬁi6a1'aséiéféndé‘programme recommended for the
developménﬁwofufertilizer,‘basiquhqmipals,ﬁn@;pesiioidesvmanufacturing industries. in

Africay theifdllawﬁnghmanp0wer'nee&,;eguirements_are'énvisqgéa'(gpp Table II1.9).

- TBble:II.9=-Estiﬁétes‘of MéﬁgﬁﬁéffheédufoffECA'fof”tﬁéhﬁééomﬁeﬁEéETéSéESfaﬁéé:'i“'
o L. . DTOETABMe . - . o ireph T PR

Particulars of staff/ 1 i Total . < ' . Phasing (men-months) .
consiltants . 0 o LgvsT' man-nonths 1979 1980 - 1961 1982 1983

_ECA'héadquaitérgafa

wlnduathal Deﬁeﬁépﬁeﬁﬁ;Ai?isofiL  N
(fertiligers, -basic chemicals. ...

u;and_PasjiciQQs)AH:i‘t . P'4/5~!f<£~;5ﬁ!:5:i_:::1%.f'f‘“ié:"ffigf';m 1gw~‘ ;igf
CPidld wemki v et o : e

_ _Consuljtants for }I'egional . R S R S .1 B T P S IO . ' i
~ development -programme . .Consultant 66 ... . 18 . .12 . .12 . 12 . 12

development programme .. Consultants. 39, .. . 35 - 4 .

CUfetar T  _1§§;fﬂJ:ﬁ'i_65:“;'1_Z&i;fﬁfééj TR

308. T4 is recommended ‘that Tinanolal provifien for the:above manpower budgetmey be
made for implementstion of the recommended development progfamme. ' |
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CHAPTER III° ETROCHEMIGALS

EA;: TEE ROLE AND SIGNIFICANCE o THE PETROCHEMIGALS SUB—SECT@R

T T OLoBAL TEVEL

Historical DeVélopment

309. In the early stages of the development and growth of the petroleum reflnlng 1ndustny,
its hydro~¢afbon derlvatlves wete known limitedly for ‘their value as combusiible:materisls
and thelr ugs. remalned as a domestle, industrial and transportatlon fusl. . Later inves—
tlgatlons have establlshed that they can also'be used ak valuable feedstocks: for: produe*
tion of many useful organlc chemlcal products which were hitherto derived from geal

{and 1%8 bye-products 1like coal tar) and &ther materials of animal or vegetable. orlgln
occuring in nature or ag agricultural outputs. Today, the gaseous, liquid or solld
hydrocarbons available-frem ‘petroleum or natural gas' constitiite the major: bulldlng

blocks fer the productlon of a vast range of peﬁrochemlcals.

310. The 1mpetus for the yroce331ng of” petroleum and natural gas resources whzch began
during World War II, ‘was riecessitated by the lUnbal#énce of @'fast growing demand for
aromatics and the insufficient supply from the bye~product activities of the coal-coking
indus try, -attached #o stéel maklnga The- perlod following this withessed an ‘intensive
development of the petrochemical industry resulting irn petroleuin.replacing coal as the
main source of aromatic chemicals and the petrochemical industry taking over z large par!
of the-produetion of aleohels -Formerly obtained only from fermentation of carchydrates.
World War- LI alsp mspered in the era of synthetic polymer substitutes for manufactured
materials. Iike metals and glass and for naturasl materials like leather, wood, rubber,'
fibres, glues-etcs - - - o oo Ll el
311. The principal end-use products of the modern petrochemical industry include the
following broad classifications: plastices and resins, synthetic elastomers, synthetic.
fibres, detergents, solvents, paint vehicles, and plastlclzers, agriculturdl chemicals,
suck as fertiligers, pesticides and herbicides, automotive ‘chemicals, 1nclud1ng anti-
freeze agents and lead aslkyls and pharmaceuticals. ' aApart from fertlllzers, ~thé first
four are the main large—tonnage end-product petrochemical group or families.

Pre—requisites for the Development cf the Petrochemical Industry

312. Existance and Development 6f Market: 'The first Tegquisite for thé setting up of a
petrochemical industry is the existance of a market, dencting either a ready and primed
demand or a potential demand. The rapid development oX the petrochemleal industry ca#-
be traced to the fact that the industry was able’ 15 meet the demand with! large—scale:
gupplies of the desired products with superior appeal-characteristics and on fair
prlclng and a streammllned marketlng system.

313,. Avallablllty of Peﬁroleum Raw Materlals. The second requisite for the deve‘opment
of the petrochemical 1ndust:y is the avallablllty of basic petaoleum raw materials éiike
iw the form of gas or péetroleum fractions obtained through criide o0il ‘réfining natural
gas. 11 may be noted that, with the exception of the United States where a relatively
large part of the petrochemical industiry is based on natural gas, most of the countries
where the petrochemical industry i1s well developed —~ such as Furope and Japan — are not
themgelves producers of crude oil, but they have refining facilities linked to easy and
ready access to crude supplies from other sources.

314. Cut of the total crude oil and natural gas produced the proportion used in pe$roche-
mistry, although constantly growing, is still small. I+t was less than one per cent
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in 1950 and is currently somewhéré between 4.5 and 5 per csent.

314, Bxistance of a Refining Industrys The existance of adeguate local refining.
industry is an important factor conducive to:the development of .the peiréchemical
industry. ‘Apart from being an indispensable source of supply of direct raw materials,
. it provides a subsgtantial output of valuable by and co-products from petrochem1cal

’ operations. whlch, in turn, can be processed further into useful products - as for .
example, 1 ton of ethylene by the stean cracking of naphtha auntomatically yilelds abeout
0.2 ton of 1PG and 0.65 ton of gasoline. Finally, there is s great dezl of comple~"
mentarlty and supplementarlty in the refining and petrochemlcal industrises in terms of
technologles, process operations and even specialised personnel and manpower skills.

" In a sense, therefore a petrochemical complex becomes a necessary adjacent to .a-
petroleun refinery wherever conditionsg in terms of large refinery capacity and
adequate market ideally exist or are capable of existing.

315. Availability of Manpower: Petrochemical technology is very complex, being
influenced by the technical developments in such. field as metallurgy, mechanics and
electronics apart frow ohemlstry. The personnel in charge of erection,:operation
and maintenance of plants iz therefore made up essentially of a highly specialized.
.work force. Also, the plant and equlpmcnt is highly scpbisticated and complex and:
generally tailer-made. In consideraticn of the huge investment involved amd the
adverse effect of {too frequent stoppages on the economical viability of the plant,
it is advisable that the operation and maintenance of petrochemical plants should
be in the hands of very experlenced personnel, Timely and adequate training of
engineers and technical operating and malntenance specialists as well as chemlbts--
and managers is a’ decmslve factor,

316. Investment Financing: Petroleum refining and petrochemicail 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 increasingiy
Be a major element governing the establishment and development of the. petrochemical
industry. The project gestation period being long. Such financing has obvious iy -

to be based on easy and soft térms. '

317. Existance of g Procegsing Indusiry: The end-produc+ts of the petrochﬂmlcal
1ndustry are not sold directly to the ultimate consumers. The petrochemical industry
finds its outlets in other processing industries, i.e., chemicals, plasties, textiles,
and tyres industries, In: the dbsénce of a producticn base- for such industries already
‘existing in a.-country. or.area,s there is no effective built~in outlet for the- petro-
'chemloal industry preducis, even.if..an ultimate consumer market may exist in tha®™

' country for finished products such as pipes, sheets, films, tyres etc, Thus, +the’
existance and development of a processing industry are indispensable for promotlﬂa the
production of petrochemicals. Processing industries are very different in nature from
the petrochemlcal industry; they do not require such high invesiments; 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 locatien can be
pragmatic depending upon several factors. o

Stages and Patterns of Development

3 318. Durlng the decades that followed World War. IT, numerous: fzctors motlvated an’

accelerated expansion of the petrochemical. industry. Eipanded knowledze of: Surfpoe
phenomena ded to the discovery and development of variety-of “synthetic" detergents,
adhesives and water repellants. A4 better understanding of molecular system and
polymerization led to a whole series of new families of materials such as plastics,
synthetic flbres, Teans, synthetlo rubber and coating materials,




68—

319, Of large significance was the s:nthesis of aromatics by catalytic reforming and
the development of processes for the inexpensive extraction of the builiding blocks
aromatics, benzene, toluene and exylenes from reformates., To adjust the imbziance
between benzine and the co-armatics,; processes were developed for the dealkylation
of the latter to produce the Fformer. '

32J. Processing arrangeménts within vetrochemical "complexes aie” governed by universal
practices since the variety of intermediate or end-products is rather common wherever
‘petrochemical maaufacture is undertaken on a large-scale., However, certain raw—
material sources could differ from one country to another, For example, in the United
States ethidne and propane have been recobered quite cheaply from.matural gas and have
“therefore been the raw material for mogt- of the ethylene production, Apart from .
ethylene, catalytic cracking unite in the United States provide almost all of the _
propylene and butylene required, In Gurope and Japan on the othor.hand of the ligkt
hydrocarbdns not being readily availabls 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 nedds. ' ' '

321. Plante 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 alsc 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, Nexico, Venezuela, Algeria,
Libya, the Republic of Kores, Taiwan and India are some examples where petrochemical
complexes are exisiting or under construction or will be implemented. The share of
developing countries in petrochemicals production may however be expected +to ETOWa
Taking into cousideration the projscted plants that will start up before 1980, 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 betwsen 1978 and 1980 - that
isy by about 280 pef'centﬂmg during the same period, the capacity increase in. Europs,
the United States and Japan will be From 36 to 49,9 million tons that is, less +than
40 perccent, ’ .

323, World projected demand Ffor the main basic”petroohemibéigfin 1985'i§”é£3ﬁh'in
Table IIT.1s | S | | - o

... Table IIT,1: World Dewand for Main Basic Petrochemicals (1985)

(1000-Tons)l

~ - Hthylene- Propylene Butadiene Benzene .
West'E@rope ER s 21,400 11,064 ,;1;766 ' .r'._8;669
Eagtgranufope;. S - 6,150 v 3,050 2,156 " 4,098
Norta America © ° 23,380 . 11,056 2,569 - 10,640 .

Latin America .. . 4,990 . - 2,149 684 1,88
Africa 1,938 72 322.2 947
Asia (excluding China) 13,480 7,990 1,973 . .. 6,112
Pacific Area 1,218 557 .. 03 5og "
Total World 12,936 36,638 5.563.7 32,834

Of which Dev. countries 12,108 5,243 2,034.2 5,206

Source: Summary of the Draft World—wide Study of the Petrochemical Industry
{UNIDO/ICIS. 72), 15 June 1978. - e
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324. World production of the main basic petrochemicals is'shoWn in Table III.Z2,

- Dgble III.2: World Production of the Main Basic Petrochemicals

(Million Tons)

- 1965 1970 1976
Ethyléne 8.0 18,5 26,0
Propylene 4.4 -~ 9.5 13.7
Butadiense 1.9 3.0 ‘ 4,9
Benzene ‘ 4.8 8.8 . 13.3

Source: Summary of the Draft World-wide Study of the
. Petrochemical Industry (UNIDO/ICIS. 72) 15 June
1978

325. The percentage régional sha:e in world basic petrbchemicals production is shown
in Table III.3. ' :

Table I1T.3: Percentagé Regional Share of Basic Petrochemicals Production

__ _ 1965 1970 1976 1965 1970 1976 .
United States 58 42 18 56 Al 34
Western Eurcpe 25 32 37 20 31 31
Japan 11 16 15 8 18 14
Others. . 6 10 10 6 T ' 21

Sources Summary of the Draft World-wide Study of the Petrochemlcal Industry
' - JNIDO/ICIS 72), 15 June 1978, ,

326, World demand for the main petrochemloal products in 1975 and projections to

1985 and 2000 were estimated by UNIDO's International Centre for Industrial Studies
(ICIS) as shown in Table IIT.4,
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327, . World demand.{by regioms) for the. maln petrochemlcal products ‘in 1985 ‘in
estimated as.shown in Table III 5.“ : e - .

) TableJIII,5 World Demand (by Rebxonsl,for the Maln End—produot Petrochemlcalshf

3434!2@2 T
S ‘(1000‘£dn33"3

| TR RTR . SYNTHETIC ~ SYNTEBTIC = SYNTHETIC

REGIONS OF THE WORLD | PLAbTIGS _ FIBRES - HUBBER - DETERGENTS
St oL e e T (19T5)
WESTERN FUROPE' -,,V, o 36 330 ©3,200 0 2,533 0 4,800

BASTERN BUROPE =~ | 13,975 2,645 S 3,394 - 257700
NORTH AMBRTCA . 33,575 4,545 0 3,680 . 3,600 <
LATIN AMERICA =~ - 7,886 1,490 909 1,850
AFRICA T 3,255 49 431 - 58

ASTA (exol. ORIA) o 560 2mo 320

TOTAL WORLD. . _f120;3d6 18,572 12,801 - 171180'
Of which: developlng K - o __“ E L [T o
countrles S ' . 18 971 e 6,017 2. e 49480

' Source: Summary of ﬁhe Drafi World—w1de Study of Petrochemlcal Industry
(UNIDO/IGIS 72), 15 June 1978,

328. World productlon of the main end—oroduct petrochemloals is shown in Table III 6.

Table III 6 World Productlon of the Maln End*Product Petrochemlcals
- (mllllon tonéj

Plastics’ = .. 1.5 7.0 - Jo.2 44 g 38,5
Synthettc fibres 0.1 0.1 51 . 1.5 q.5
Synthetic rubbers - - S 0.7 2.0 5.9 T
Detergents = . - _1_'. ' ff' 0.7 "I3 S,ur' : 976 :I llwb;f B IO 8

Source: Summary of the Draft Torldrw1de Study of the Petrochemlcal Industry
(UNIDO/ICIS. 72), 15 June 1978
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329, The present trend in petrochemical complexes is towards increased and’ product”:
mix, HoweVer9 there is no stereotyped petrochemical complex and each differs from
the other in the variety of raw materials it uses and in +he number and kind of
intermediates:and/or end.products it generates.. .Because of.the high capital ‘invest- -
melrt of "61leTind Production, some countries have, nonetheless,.started their petro-
chemical industries by manufacturing end products from imported intermediate and
basic petrochemicals, Other countrigs are following suit, . Ce
330. Because of the depletion of sdéme of the currently-exploited reserves of natural
gas in certain areas in ﬁheIgpijgngtatﬁﬁaJthe,most;recent;tﬂenduisfto<producé"
ethylene {10l 6%hiais/propans and/or naphtha using flexible multiple feedstock crackers.
The Nigerian ethylene based complex will adopt this same approach. ' i

331, A possible development is the production of petrochemicals directly from crude
0il without going through the intermsdiate production of naphtha or other feedstocks,
Switchover to the use of coal (which it is believed, will again play an inéreasing . .
role in chemicals preoduction), wood, alcohol and othér feedstocks which are
alternatives to crude oil and natural gas is another possibility.

Characteristics and Common Features of the Petrochemiocal Tndus try

332, The growth of +the petrochemical industry is increasing steadily, World production
of petroghemicals.rose from a few hundred - tong in I920 %0 3.5 mi1110n tons in 1950 _
and now exceeds 70 million tons representing, at.l4:per’cent.per annum. is-eresof-
the fastést ghowths T industry. Its highly competitive position in rélation to other
traditional products (synthetic and natural), its appeal in terms of certain novel:
properties not encountered inmthesemtraditional"prb&ud%s;"ahd”f%gwiaiehtiél for supply
of inputs to other industries and its . now balling effect in stimulating othér economic
and auxillary activities arve factors behind its dynamic growth, notwithstanding its
need to compete with some sectors in obtaining its supply of raw materials., TIts
capacity to help promote and proliferate small-scale downstream industries and generate
a cadre of entreprensurs is of singularly interest to developing countries.

333, 4s alrea&y:éiplaiﬁé&}”fhié”is'é'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 econenmy of primary investment and operational.
cost per unit of output. Prior to 1965, a cracker with an annual capacity of 100,000
tons of ethylene was considered tc be an economic size but present day plants are

being designed for 300,000 ton level and where conditions Justify, even for 450,000 ~
250,000 tons as laready done in the United States and Burope. Other parameters such

as size of compressors, furnaces and exchangers may, however, tend to restruct +he
concept of limitlessness of cracker capacitys beyond a certain level.

B. THE PRESENT STATG OF THT PETROCEBMICAL INIUSTRY TN AFRICA

334. There is, at present, no petrochemical industry in all the countries vigited.
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 klnd of main pre— reguzslteb dlscugsed earlier. as necessary for the developu
ment of the petrochemical industry generally exisi in Nigerla and Egypiy limited -
opportuni ties will probably develop in Tanzania and Gabon in the near future’ and
in Cameroon later (probably after 1990).

: '335 Avallabllltv of raw materisls: Raw materisls for the production of. petrochemicals
exist in varying measure in all these countries with the exception of Upper Volta, as
shown in Table III.T. ' : : L L

Table'III.7:._Availability of raw matefials-ih countries visited

Crude o Natural A o

oil : . gas - Naphta . vEthanol
Tanzania x__/ . x E/ LT xo
Gabon b4 X a/ x -
Camercon X b d / '
Nigeria x x . ' X
Egypt X x‘g/ x

a/ Subject to sufficiency of resources, .

E/‘ After the expansion of “TEPER refinery by 1981.

336. Production of bhasic petrpebemicals: While-there is no production of basic
petrochemicals in these countrigé-at.present as already explained, Nigeria and Lgypt
have programmed, in their Development Plan, for the setting up of ethylene uniis of
sizeable capacities from natural gas dnd/or naphtha, based on domestlc demand as
shown belows L . -

Planned ethylene capacity (t/y) Start-up date Raw materials
Nigeria 250,000 initially, tc be extended 1981/82 _ Ethane /oropane
: te 350,000 ‘ and or naphths
HBgypt 200,000 1n1t1ally, to be extended 1984 Naphtha
to 300 00C

337. In the case of Tanzania and Cabon, the fbllowing twe projects for +ths produciion
or relatively small quantities of etaylene based on domestic demand, were ldentified
as a result of the fleld mlsslon.

Identlfled ethvlene capa01tv (t/y) Raw materials

Tanzania, 11 OOO - lb 000 : Naphtha or ethanol { from
‘ T molasses)
Gabon 16,000 Naphtha

(for all UDEAC countries)

338, As far as other basic petrochemicals are concerned (apart from ammoniz which is
accounted for in Chapter I1), there iz scope for establishing methanol plants based on
natural gas in Tanzania, Gabon and Nigeria. Methanol plants are conventionally large in




..."(4...

size and there is some extra speeificity in the investment decisions onm such plants
vis-a~vis down stream utilisation industries and transportation of methanol and hence,
It is felt: that a more detailad study may be necessary to invesitigate and establish
the viability of these project possibilities, o

339. Production of methancl in Cameroon and Hgypt is alsoc g possibility if the reserves
.0f the new finds of natursl gas prove to be sufficient to gsi up biable 'plants,”

340. Production of the Main Ind=product Petrochemicals: Barring some production of
synthetic detergents (besides the looal packing) based on imported materials, there

is currently no production cf the main end-product.petrochemical groups (ie, plastice,
synthetic elastomers and synthetic fibres in the countries visited. The present
Development Plans of Tanzania, NVigeria and Sgypt envisage establishment of manufacture
;of plastics and/or_adhesive resins., . Other project possibilities for mamifacturing
“plastics and/or adhesive resins (based on domestioc demand of each country) are
identified in this report. '

341. As regards other end-product petrochemicals (i.e. Synthetic rubbers, fibres and
detergents) in the countries visited, only Nigeria produces Synthetic fibres (11,000
tons/annum of polyester), Both Egypt and Nigeria have plans to set up new capaciiies
for polyester by 1980.

342, The planned and/or identified project capacities of en&QPTOduct petrochemicals
in five countries up to 1985 are shown in Table ITIT.9.. :

Table III.9: Planned and/or Identified End~product Petrochemicals
' .. Capacities in the countries visited up to 1985

End—produbt”to

"be produced Capacity (t/v) Raw material
Tanzania FV( : 12,000 (sugzested VCM (imported)
S - to bé increased '
| to 20,000. . ,
VCM (if ethylene 21,000 - 30,000 Ethylene and chlorine
is manufactured (locally produced)
locally) ' ' :
Nigeria BYC 90,000 VCH (locally produced)
Vou _ 95,000 : Ithylene and chlorine
' R - - {locally produced)
LDER _ 120,000 © Bthylens and chlorine

(locally producea)
“Hthylene (locally

HDES D gonng
‘ ‘produced)

Egypt PVC e . 80,000 VCM (imported, but will
: be manufactured locally ..
in Phase IT by 1984).

VCM 83,000 ' Ethylene and chlorine
: (looally produced in
Phase II). o

LDPE © 90,000 Ethyle (imported, but
. will be manufactured
locaily in Phase II),




Table ITI. 9 (oont‘d) =5~

und—product to'

be produced Capacity {+/y)

HDPE ' 40,000

Raw material

thylene (imported, but

will be . manufactured

locally in Phase II).
VOM {imported or locally

Gabon PVC (for all UDEAC 29,000
countries) _ | _ produced). B
VCM (if ethylene is 30,000 Ethylene and chlorine
~manufactured locally) {locally produced).
Urea~and phenol— T4 500 Urea, phenol and
formaldehyde adhesives ‘ formaldehydg (imported).
Camercon - . Urea—and phemol-  T,500. Ured; phenol and

formaldehyde achesives

formaldehyde (imported).

343. Bxtension of Country. findings to0 the Region: The charactefisﬁigs:of.the petrou
chemical sub-sectfor in the region, the obstacles to {ke development and the progress
gchieved gre briefly discussed below.

344. Characteristics and linkages of the Sub-sector in the Region: In the early vart
of this Chapter reference was made to South Africa, Algeria, Libya, Egypt and Nl@erla
being endoweéd- Wlth the main pre-requisites for the development of petrochemical .
industry, the former three countries being the only countries in the region, atb-
present, which have ba51c and/or end-product petrochemical: plants in operatlon and:
hence could be described as being at an advanced stage compared o Egypt and ¥ ngerla.
The main pre-requisites are expected to come up in the not too dlstant future in some
other African countries such as Tanzanla and Gabon. . L

345, Apart from lipkages With the petroleum_refining industry, the setting up of petro~
chemibal-lndustries in the region will. promote (as has happened already in some
countries) following type of llnkabes within the industrial sector. as well as W1th
other economic sectors; : oo _ : - et

' (a) Avgmentation of infrastructure activities and scurces for cons“truc’tlon,
building, agriculture etcy

(b)1'0reat10n of demand for baulc chemlcals and other 1nputs reaulred for thc
production of petrochemiczlsy and :

(c)_,Stlmulas for the growth of consumsr . industry sub—seotOr such as packaging,
:footwear, plastic pipes, leathercloth, plastic floor tiles, cables, palnts,
furniture; woodworking electrical and automotive industries, synthetic rubber—
goods :|.nclud1nb rubber types and tubes, synthetlc fibres fabrlcs and deter ents

346, Although there are some 33 reflnorles and about four gas pr009551ng plants in’
Africa (which are conducive o the development of petrochemical 1ndustry), the beneral
picture of the development of this industry in Africa is one of nascency. ' K

347. Major ObStacles_to DevelopmentzThe obstacles and inhibiting factors which
charscterise most of the countries of the region are:

(a) Relative smallness of the domestic market for the intermediate and end-product
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petrochemicals (except in nigh pOPulatlon base oounﬁrles such as ngerla
and Lgypt)

(b) ‘Slow rate of.é;owth in tﬁe oo%;ochemicallprocéssing ihduétries sectors
(c}{QSoolo;oconomlo factors mllltatlng agalnst the expansion of the market;
(di: Shortage of trained skillsj

(e) Shortage of energy (electrloal power and ooal)

(f) Inefficiency an 1nadequaoy in infrastrueturs resultlnb in high transport
cost; and ,

() Problems of transfer of new technology and partloularly, in the selection
and effective utilization of the best available: technology appropriate
for the conditions prevailing in the region. :

348+ Progress achieved: The s1tuatlon in the reglon as. a. Whole can be summarlse& ;n
the following parsgraphs. . -

349. The distribution of petroleum and natural gas resources is uneven in the region;
in the sense that the North and; .to some.extent, the West .are better-sndowed, the
South is relatively poor and the Tast is the least-endowed. The producer countries

of petroleum and/or natural gas in Africa are: Algeria, Libya, TunlSla, Egypt,
Moroeco, Nigeria, U(abon, . Cameroon, Congo, Zaire and Angola. Tanzanis and ‘possibly
Benin are expected to joln. the ranks oi produoer countrles in the reglon 1n the near'*
future. : : - - ‘
350. In the majority of African countries, the use of petroleum products is Iimited
mainly to the conventional range of LPCG (liguified petroleum gas), gasoline, diesel _
fuel, kerosine, gas oil, fuel oil, lvbricating 6il and bitumen (asphalt), the last - -
two flndlng non-fuel application.’ Among the light fraetions (LPG, gasoleme and _
naphtha), naphtha may increasingly find flavour as feedstock for the petrochemical -
industry, especially in countries where local natural gas 1s not available or ig in
shortage.

One other possibiiity is the catalytic re-cracking of the heavy end such as
fuel o0il intc middle distillates like diesel and kensene or even into light ends such
a8 naphtha on socio-economic or industrial priority con31deratlons of the demand for
particular products. i

351. Crude. 0il 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 construction during the period 1975 - 1980, it is expectéd to increase to about
75 million tons ‘in 1980 and 150 ‘million tons in 1990. It is expected that in the
crude oil producing countries substantila development will be dlreoted towards the
establlshment and dlver51floatfbn of the petroohemloal 1ndustry.

352. The recent petroleum reflnlné oapaclty in the reglon (1977) is shown in' Annex
III.A,
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353. African-demand for b351c petrochemicals was estimated by UNIDO'S ICIS (see Table
ITI.10). ‘ ;-

s e s LU

. Pable.IXI.10: . African Demand for Basic Petrochemlcals (l98§l

(1000 tons) -

Subregion D - Ethylene Propyiené _‘ Butadiene - -Benggge

North Africa 661 245 9T 290 -
West Africa . %6 121 T 173
Bast Africa ' \ 300 87 ... 0 Cnel 121
Central Africa 181 51 2346 56
South sfrica 440 268 56,6 307
| Total Africa ‘1,938 772 322.2 947

354, The only countrles at present engaged in the productlon of basic petrochemloals
are Algeria and Libya. However, Nigeria and Egypt aré planning to have their’ ethylene
plants by 1981/82 and 1984 respectively. .

355. Cuarrent- products and planned capacities of b351c petrochemlcals in the region
are shown in Table III 11




':Tabié'IIflii:”.Current'?roduct;on and Planned Japacities of Basic Petrochemicals .
in Africa

i i et BB LG e a s

... Capacity (t/y) .

o Petrochemica _ Under
Country " Produced Existing Construction  Planned
Algeris Ethylene 120,000
Ethylene 500,000
BTX 600,000 o
Xylene 38,000
Ammonia 300,000 o
% Ammonia : - BO0,000
Livya Methanol 330,000 o
f Ammoniaurl 33O;bOOUfW
e e et e e AAMOAE & | o L - 330,000 -
L Ethylene 330,000
South Africa . Bthylene 182,000 -
Nigeria | Ethylene | 250,000 a/
Bgypt Tthylene 200,000 b/*

Source: Information obitained during the

publicaticns.

a/ Flanned for 1981/82, to be increased
b/ Planned for 1984, to be increased to

356, Apart from Nitrogenous fertilizers, the

field mission and from international

to 350,000 afier 1985.

300,000 after 1984.

main end-product petrochemicals ars:

plastics (including formaldehyde based resins),

synthetic elastomers (rubbers),

synthetic fibres, and

synthetic detergents.

-

357. From information obtained from the countries visited and these avallable on other
countries of the region, it appears that plastics are the main petrochemicals of

significance as regards produyction or poterantial production in several African countries
in the near future.
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358. World demand for plastics:ﬁas 44,603 million 4ons in 19743and is estimated at |
121,125 million tons in 1985. The corresponding African shargs,arg_O.Izgwéggﬂﬁgo74
.ﬁmmillion-tons respectiveiy¢_f i S o e

359. The breakdown of demand for plastics by African sﬁbfegiohs is shown in Tabie
irT,12. v : _ . '

leble TIT.12: Demand for Plastiocs by African Subregions in 1974 and 1985

Average annual

Subregion REREEYY 1985 grow‘th(%z)ate (1965-1975)
,ﬁéQ%ﬁ' | 220 1,090 : 19.1
Hest | | 102 575 19.8
East 08 490 | 18.7
Central 64'& - 295 ' ' 9.4
South S _230 - _8os | S -
Total Africa 724 3,255 o 17.7

Source: Summary of the Draft of World-wide Sfudy of the Petrochemical
(UNIDO/ICIS.T72), 15 June 1978.

. 360. The average annual growth rates (AAGR) of demand for plastics by the different
African subregions (1965~1975)9 egtimated by UNIDO's ICIS, are shown in Table I11.12,

361, In this connexion, it is worthwhile mentioning that the value of imports of
plastics by the African region in 1975 was 328.8 11/ willion Dollars as compared with
24450 ;l/ million Dollars for all chemicsls imported and 588.2_;;/ million Dollars
for pharmaqeuticals. g

362, Urea~- and phenol- formaldehyde wresins are among the plastics of some significance
to a number of African countries. As they are ussd as adhesives in the wood working
industry (particularly plywood, wood pannels and particle-board), apart from that

use for moulding purposes, ‘ :

1363. A trend vowards diversification is evident_;nlexisﬁggg;establishments-in-Affiéas
!'espgqially,iﬁ,plasti@smpr@cesSingfplwﬁ%s. ‘ - o

' 364. The current production and plamed capacities of plastics'endyproduct retrochemicals
and formaldehyde based resins in the region are shown,iniTable,III.13. ~ S

11/70ECD Statistios of Foreien Trade, 1975.
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Table III,13: Current Production and Planned (apacities of Flastics
Formaldehvdebased Regins in Africs -

Capacity (t/y)

‘ Plastic or Resin . - TUnder.
Country =~ Produced | Existing Construction Planned
Algeria . VOM . 4035000
PVC e e ..925000
- LDPE ' 48,0010
Urea~formaldehyde - 8,000
PV \ 56,000 {1979)
Morocco o VCM . 2T, L0 . b
PVC . 25,000 -
South Africa VCH u 115,000
| PVC . 1co,u0m
Urea and Melamineé~" B
formaldehyde L
(moulcilng powder) . . 5000~ s moe
Wigeria . . . VCM. o T 95,000 (1981/82)
| EVC - 90,000 (1981/62)
LDPE e S .7 120,000 (1981/82)
‘HDPE | ' 60,000 (1961/82)
Bgypt . . EVC o Lo 80,000 (1981)
R vem o 83,000 (1984)
LDPH ' 90,000 (1961}
ADPE o e 4u,ooo \1981)
Urea— and phende , C . S P j ’
formaldehyde ' : . 6,700 (1981)
Tanzania PVC _ e N _ SEE l?,UOO (1982/83)

source: Information obtained durlng the flel& m1851on and from 1nternat10nal
publlcatlons..,f' ‘ : :

365. Other Bnd-product Petrochemlcals The demand for other end-product petroahemluals,
by African subregions is estimated by UNIDO'S ICIS as shown in. Table IIT.14,
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Table III. 14 Demand for Other pad—product Petrochemloals by Afrlcan :
Subreglons 1n 1974 and 1985

'Ig}&lQOQwTonsﬁ e

I9T4. . eeosoo 1885
t : Synthetlc 'Syﬂthétic:iSynthetic_ - Synthetic Synthetlc Synthetlo :
Subregion Mivres Rubber = Detergents Fibres Rubber Detergenis
— - . (1975) SRR .
North Africa 56.6 51 110 270 129 290
West Africa. . . 29.3 45 . 50 188 100 - 110
Bast Africa’ © - - " -21.3 39 h 40 5 95 - 90
Central Africa . 9.4 11 B R T * R o
i11South Afrlca j*i.fl_ 86 3I 16 L _25. . 207 T . i_.,40:i;;
Total Afrloa 196, 9 162 250 _ 749 43 . 580

| Sourceq ‘Summary of the World-wide Study cffPeﬁrdchemicalﬁzhdﬁsfry TN
(UNIDO/ICID 72), 15 ‘Juns 1978. = S -

366 The productlon of other end-~product petrochemlcals in the region (apart from
plastices and resins} is very limited or non-existant. The current production and ‘
planned capacltles of other endﬂprOQuot petrochemlcals in the Afrlcan subreﬂlon .1¢ -
shown in Table III. 15.:_: ' '

Table III 15 Current Productlon and Planned Capacltles of bome Bnd-product
. . Petrochemlcals in Afrloa S .

| _ _ : (lGQO Tons)
JSynthetic _ Syathetic . . Synthetlo_wL

Subregion Fibres ,;;p”";mwxasEubbe%m“**I“Tﬁ?W“Wﬁww DeterQEnts,”
Yorth Afvica . . - . 56I(in61uding;53
. E . et T planned for 1980)
West Africa 33 (including’ 22
| planned for.1980)
Dast Africa A
Central Afiica:?“w_U-_»"”“ | : .
Sou‘bh:Afric;}Eﬁ_ L e e 51 — E o 3o :5‘.
Total Africa’ . .140. . . - 3G

Source: Informatlon obtalned durlng the £ie1d mission and from Internatlonal
" publications. and UNIDO's IGIS w Summary of World—w1de Study of the
Petrochemlcal Industry.
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C.  AFRICAN POLICISS, AWD STRATLGIES GEARSD FOR TEHS D;,VELOPMNT
T oR THE POTROCHENMICAL : THDUSTRY

Investmont Codes and INGEMFIVES .. wo oo s = mmmoms s i

367, The petrochemical industry being capltal 1nten51ve 1te requlrement of high
investments can- be. flnanoed by cne or two ways: '

A(a)‘ Full contrlbutlon by tbe State.or. the Publie Seetor, -as is”the case i
T geria) and "Libya; and &

:(b) Joint venture arrangement between governmment and local foreign partners
g as is the ‘case w1th the leerlan and Egyptian petrochemlcal 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
dependance on 1mports for materials as well .as-the- contractor and- superv1sor eerv1ces.

369 .. In:African-eduntries Where foréign and prlvate eector partlclpatlon in 1nvestment
is required incentives are offered by governments ih the fTorm 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 créating attractive condltlons 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 new
Investment Law: of Bgypt (Law ¥Noud3) may be queted as an- example of “a recent formulation
of a code for the attraction of foreign investors, In gemsral; thHeTe is no harmonizg-
tion of these codes between African couniries at present. Such harmonlzatlon 1s T
necessary, especially at the subregional and. multlnatlonal Tevely.” T T

Selectlong Procurement and Tranefer of Technology

371, The petroahemlcal 1ndustry 1s characterlsed by repld technOIOglcal change and
therefore, is subject to premature obsolescence. African countries can at present,
handle, a very limited number of questions reélating to sdlection, procurement and
transfer of petrochemical industry technology.

372, Domestic capabilities in technology: as well as management of petrochemical rlants
must be developed in African countries in the shortest possible time, as it will he -
wasteful of resources to go-in for frequent technological modernisation of %he 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 sufflclent to
view the tramsfer of technology as a flow of know-how and information from the':
industrialized countries to developing—sifrican countries; i+ is also important to
recognize that 51gn1flcant developments in technological innovation and adaptation
and transfer of technology of petrochemical industry could come from .the exchangs: of
information ameng African countrids themselves. African countries should, when making
new invesiments, be alive to the major trends in feedstocks" techn010gy for the-
vroduction of aa51c petrochemicals and in production’ processeés for 1ntermediates and
end~products and their adVantages/dlsadvantages vis-a-vis 16cal conditions.

W
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Infrastrﬁcture“

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 7
large-scale projects such as petrochemical complexes. The lack or inadequacy of .
physical infrastructure in some African countiries is one of the main obstacles to
industrialization in general and particularly to the promotion of African miltinational

industries,

375« Transport should be accorded high priority in the investment programues 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: - ' ' Sl S '

(a) high cost of transport and accordingly, increased cost of the transported
‘ item, including the need to use the relatively expensive alr transport to
. avoid delays ‘ : - B -
() -stoppage of &elay'of production;

(¢) undesirable over=stocking of imported raw materials, intermediates,.and
| spare parts t0 avoid stoppages in production; '

(d) prolongation of the gestation period of projects'resﬁlting'iﬁ'ihcfeaseda1 E+5§
© investment and production costs; and - ‘ ' ST

(&) Unneceséa:y resort to imports of the finished produot,fin‘thé'meantimerﬁiﬁh‘ ;
- foreign exchange expenditure. ' '

Manpower Develépmeﬂt' .

376. The present number of highly qualified, specialized and trained' personnel working
in 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 tuild up g 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 deévelopment

of the petrochemical industry in African countries is the structure disproportions _
between graduates supply and demand, which is due 40 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 adegquate training programmes and facilities and institutes.

37T Thus, the main policies for menpower development aimed at meeting +the growing
requirements of the development of the petrochemical industry in African countries,
should include the following areas of activities:

(2) manpower planning;

(v) co-operaiion and co-ordination of activities between the petrochemical
industry and the educational system; '

(¢) +training policy and development of the imstitutional training;




(d) assistance of ECA/UNIDO and other United Nations Agencies as welllas =
industrialized countries in manpower development, 4 :

Pollution~Control

378. Few African countries have pBllution control regulations, Specific anti~polilution
regulations to deal with problems presented by the petrochemical industry must be drawn
up by the relevant authorities, Such regulations are indispensable to contractors for
the design of pollution control Systems and must therefore be in existence when the
tender documents are sent out. I4 iz recommended that the different ministpies concerned
e.g. industry, health, urban development, agriculture, etec, should draw up relevant
regulations, referring if necessary t0 other cduntrieg! experience, : :

Mul tina+tional, Subregional and Regional Co—operation - - ' ' | “

379. Regional co-operation schemes have, at various times, been conceived by African
countries with a view to ultimately creating fully-fledged economic unicns at the ”
multinatioﬁal,.subregional or. regional levels, The ins+itutional machineries croated,
such as free trade areas, sectoral co—operation arrangements, custom unicns and common
markets are examples of such attempts., In this connexion it should be noted that
industrialization has proved to be the most difficuit and complex subject to tuckle in

all the organizations established for economic co—operaticn and it is the. area where
Progress has been minimal irrespective of the ‘instruments of Co-0peration employed,

38U, Within the petrochemical industry sub-sector, there has hardly been any milfie-
national, subregional or regional co-operation or planning that has effectively taken
rlace barring three regional conferences on hydrocarbon Pbrocessing, petrolsum industry
development and development of petroleun refineries. The betrochemical complexes and
units which have been set up recently or which are either under construction or being
‘Planned in African countries to~day, are the outcome of Policies and Strategies sdopted .
in the National Development Plans of these countries withouk giving consideration to
regional or subregional demand and preduction, Obviocusly, this policy has the risk of -
resulting in over-capacities or under-capacities at the subregional or regional level,
as is expected to take place in Worth Africa and posgibly in other subregions-in the
near future, unless this policy is remedied soon, ' :

381. Suggestion_:élating +o approaches 1o development of multihatiénal, subregional and .= *
regional co-opgration in the area of petroohemical*industry, are discussed in Jection
VI of this Report. Oune of the important aims of African multinational, subregional




;85_

' D, APPROACHBS TO DﬁVELOPMQNT OF THE PETROCHEMICAL .INDUSTRY AT SUBREGIOTAL
AND RAGIONAL LEVELS -

Necess1ty of Reglonal, Subreglonal and Multinational POllCV for Puture Development
of the Petrochemlcai Industry in Africa

382, The development of the petrochemical industry in Africa has, up to now, been

based on nationzl policies and sirategies without giving consideration to multinational,
subregional and regional planning, Tn some countries such as Algeria and Libya;  latge-
scale production of petrochemicals is oriented towards export as well as domestic
market. However, in other countries such as ngerla, planned productlon is baee& on-
the domestlo market demand only. S :

383. ngerla and Egypt, Afrlcan countrles do not generally have 1arge natlonal marketsii
to absorb the output of a petrochemloal complex, based ‘on capacltles which’ are: e
congidered to be of minimum size in industrialized countries “today. If these countriés’
were to0 set up petrochemical units to serve their local markeis only, “these units will
have to be scaled-down to correspond to the size of the domestic markets with 1mpllca—_
tions of: hlgher ‘produetion- doste and- competitive weakness Wifea-vis. imports; besides,
adaptation of petrochemical industry technology to smaller gized plants has not,; up . fo..:
now, been successful in many cases. It is therefore strongly recommended that African
countrles should adopt multlnatlonal or subreglonal approach for the ‘establishment of :
petrochemlcal industries by oomblnlno thelr markets as well as thelr capltal human

and raw matérial Tésources. ‘

384. In the case of North African countries, where the naticnal petrochemical industry
development has been undertaken without co-operation with other countries; the same
policy of setting up multinational or subregional industries should be adopted in
regard to new petrochemical opportunitiss to be set up or planned in the futurei ...

385, In:shori,'the objectives bfiﬁhe development of the petrochemical industry in Africa
should be based on the concept of multinational, subregional and regicnal cosoperation.

Objecti#es~of-iﬁéﬁDevelbpmentwef the Petrochemies--Industey: . .-

386. The obgectlves of the developmenﬁ of the petrochemlcal industry in African can be
summarlsed 1n the follow1ng

(a) 4 ratlonal and well planned 1ntegrated aevelopment of the petrochemlcal
industry at the mul tinational, subregional and regional levels for both
domestlc and export purposes;

(b) Jfflclent and eceonomic utilization of Afrlcan hydrocarbon resources (natural
gas and petroleum and its derivatives);

(c) Promotion of rational specialization and complementarity in productlon of.
petrochemicals among the participating countries at the multlnatlonal,
subreglonal and. reglonal levels,

(d) 'Development of the petroohemloal (end—pfoduct) processing iﬂ@usffieszat the
national level in co-ordination with subregional and regional markets demands;
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- major problems and obstacles to. development suchias. shortags of ¥k
apecialized manpower and inadeguate infragtructure at the national and

maltinational ox subregional levels; and s C T T

Overcoming

(f)”iﬁ a%li%hi g}subfegionél centres fbf-ieéearch*and‘deVeloﬁﬁeﬁﬁf%bfébpgiWifhzi.
the continudus technological changes 1n the petrochemical. industry,

387, To implemént;ﬁﬁéﬁéﬂo#e:objectiveé an agreed multinational indust;ializatipn
policy in regard to petrochemical industry is required. o '

388, The very nature of the petrochemical industry offers scope for sharing manufac turm
ing facilities as economies of scale ave most crucial (especially in the production of
basics’ and intermediates)i It is therefore, sugsested that the develcopment of the ‘
industry should be planned on the basic of properly located large-scale multinational
basioggimﬁermediate:and:end~productlpetrochemical units, which will supply other :
processing facilitids at the national level with petrochemical materials as inputs for
the production. of end-use consumers goods, L :

IdentiﬁiQ§§i5h;ofﬂPfiorityqﬁréasZComplexes,Offering Gpportunity for Coé-operative
Developtent, .- -« = ' e — ;

389, Based on parameters of economic interdependence, comparative adVantages; special—
izations, .complementarity and_demand/supply'of the'subreg;ons‘(mentioned_before under
Section IV of this Report), the following areas/complexes gre identified in regard. to
the subregions: . . o :

North Africa

Basio.Petrochemicals

. ey

- Table IIT,16-shows the projected deficii/surplus situation of basic petrochemicals
in NOI"thAfI‘iGa by 1985. L re e retem ek e eme e e e e v b eaTe e

Table I1I.16: Deficit/Surplus of Basic Petrochemioals in North Africa by 1985

{1000 Tons)

Basic i+  Demand . Production . Defiocit (=)
Petrochemical ~ in 1985 af in 1985 b/ " Supplus (+)
Ethyleme . .= . 661 - 1,150 . (+) 489
Propylene ' 245 I (=) 245
Butadieme . . . . 97 D | . (=) 97
Benzene 290 e S | ' ‘

Source: a/ UNIDO's ICTS estimates.

: 2/ Information obtained during field mission and from international
publications. I S - -
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390,jli;ia;ghviéussﬁmemTablébiII%lé;wthat'Norﬁh;Africa“WiTl'héve‘a surplus of 489,000
tons of ethylene in 1985 which will have to be oriented to exp6¥t markets, mainly in
Europse. Ther600,00D tons BTX plant under construction in Algeria should bz able to
meet the 290}000 tons estimgted demand for benzene., As for the remaining:basic ..
petrochemicals the following project opportunities.are identified for 1985 Si o

S e

(a) Two units of 106,000 .and 150,000 tons/aﬁnum of propylene costing about 180
and 270 mwillion dollars respectively, and

(1) Two units each of 50,000 tons/annum of butadien each costiﬁg about ?5
million dollars. : : : S

If additional benzene capacity of the range of lOO,QQO—EQ0,000-tons/aﬁgugwis to
be set up, it would require an investment of about 450-700 dollars per ton of capacity.

391, The'investmeént estimates wefé'baséd'OnlOECD‘féréCasts‘for.inves@mént-costslin
1985 12/ and on the assumption that costs in North Africa are at least 25 per cent
higher than those in Zuropean countries. R BRI : -

392. It should be noted that propylene is produced along Witb‘ethylehe in the naphtha
or ethane/propane orackers while butadiene is recovered from the 04 gtream produced in
naphtha, crackers along with ethylene and propyleus,

393, The three aromatics, benzene, toluene and xylenés (BTX) are principally produced
today by catalytic reforming of selected naphtha cuts, 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 benszene (which is
usually in greatest demand), the toluene produced through catalytic reforming is
hydrodealkylated to produce additional quantity of benzene. o :

Plastic

394+ As mentioned in Section B of this Chapter, the demand for plastics in North Africa
in 1985 is‘estimated at 1,090,000 tons comparéd to production of about 387,000 touns 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 subregionm, .- .. . - -

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 6 700,000 tons. This
would reguire further survey to identify the type and guantity. of each plasticrand .
resin'including provision for export, BCA/UNIDO technical assistance .could be provided
in this connexion, ' '

Other End-product Petrochemicals

396. Table III.1T shows the deficits of some end;product petrochemicals in North Africa

12/ Buropean Chemical News, June 9,1978.

13/ Information obtained during the field missiom and from international
publications,
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Table IIT,.17: Deficit of Some Fnd-product Petrochemicals in“§orth Africa by
w1985 R ‘ o 7--;' o S

(1000 Tong)

End-product . ‘.s: - Demamd - © . Production © 0 Deficit ().
Petrochemical . . - in 1985°a/ = in 1985 v/ - Surplus (+)
Synthetic fibres . 270 ST ss () a1a
Synthetic rubber | 129 ._ o __:._ xﬂi : (=) 129
Synthetiéidetérgénts | 296‘ ; . : s VT(Q) 290

Souzce: a/ UNIDO's- ICIS estimates.

_/ Informatlon obtalned durlng the fleld m1381on and from 1nternat10nal
. pub11catlons. S

397 From Table III 17 the follow1ng prOJect opportunltles for 1985 are 1dant1fled“

(a) & 214,000 tons/annam synthetlo fibres demand Whlch can be met by se’ctlmr up
four plants on sp901allzat10n and complementarlty.

{b) A 129, 000 tons/annum synthetlc rubber demand, which can be met by setting:
up two plants of abOut 65 000 tons each . . - ‘ .

":(c) A 290 OOO tons s\nthetlc detergents demand whlch could be met by settlnﬁ
up several units. , »

368, For the same reasons as for plastlcs it is not, at this stage, p0551b1e bo 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 dgtergents have lar”elv dls—
placed conventlonal detergents based on dodeoyl benzene Sulfonate.

EWest and uentral Afrlca

- Basic. Petrochemlcals

-399 Table III 18 shows the prOJected deflclt of ba81c petrochemlcals in ﬂeétwéﬁdi
Central Africa by 1985, - . '
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Table ITI,18: Deficit-of Bagic Petrochemicals in West and Central Africa by 1985

(1000 Tous)

Basic Demand Production | - ,
Petrochemical in 1985 a/ in 1985 b/ Defioit
West Africa o N _ ' - ' ' o
Ethylene S _. 3/6 250 to be increaged

S : - S t0.350 7
Propylens = oz ' : -
Butadiene o - o 15 : T - 75
‘Benzene | I - 173

Central Afpica

'Probyiene | ' 51 o ”'. 77 51
Butadiene 24 | e ' | | é4 ,.
Benzene Co ' 56 ' - . J'. L '56'l”"

Source: a/ ‘UNIDOTs ICIS estimates.

Q/ Information obtained during the field mission and from internationsl -
publications, _ B : : T

400, From Table III,18, it is obvious +hat the deficits of basic petrochemicals in. -
Central Africe are relatively small. Ixcept for ethylene they would not justify the
setting up of economically viable units based cn the subregional demand. Under +the
circumsiances, it is suggested that the resources of West and Ceniral Africa be pooled.
together and that large scale plants for non~ethylene basic petrochemical be set up %o
serve the needs of the markets of the two subregions as well as potential export

. markeits. Accordingly, the fellewing projects possibility have been identified: 14/

(a)' A 180,000 ton/annum ethylene unit involving an investment of about 530
million dollars;

(b) & 170,000 tons/annum propylene unit costing about 320 million dollars;

(¢) & lOd;@QQ ton/annum butadiene unit at & cost of 160 million dollarss; |

e

e

14( Based on OBCD forecasts for investment costs in 1985, plus an assumed 30 .
per cent increage for comstructing the plant in West and Central Africa. R
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{a) & BTX Unit capable of producing 230,000 -tons: of-benzerne ot an ostimated

CT T gost o110 million dollars.

Plastics
401, As mentioned in Section B of this Chapter, the demand for plastice by Hest and - -
Central Africa in 1985 is estimated at 575,000 and 295,000 tons respectively, with the
corresponding production figures of 270,000 and 45,000 lj/ tons respectively. Thus. the
deficit of plastics in both subregions will be about 300,000 and 250,000 tons respectively.
Flants for the production of these quantities of plastics could be set up in ome or more
countries of each subregion, since each subregion would be expected to have itz own
ethylene 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.

422, 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 VCOM could, be .manu-
factured in countries of both subregions where the suggested large ethylene plants would
exist, but the monomer (VCH) could then be shipped to other countries of each gsubregion
for manufacturing PV¢. This arrancement could make if possible for petroechemical
industries to be set up in different countries of each subregion,

Other End—prodact Peirochemicals

403, Table IXI.19 shows the deficit of some end-product petrochemicals in West and

Central Africa by 1985.

Table ITT.19: Deficit of Some End~product Petrochemicals in West and Central
Africa by 1985 R S I

| , : we S (1000 Tons)
End-prod-ict © Demand Production T

Petrochemical _ in 1985 a/ in 1985 b/ _ Deficiy .
West Africa | | - | | -
Synthetic fibres - 168 | 3 s
Synthetic rubber ; :; | o0 o o 100
Synthetiq,défefgénts - 110 o - 1lip

Central Africa

Synthetic fibres 29 - B , : 29
Synthetie rubber | 31 . | L o
Synthetic detergents 50 .50 -

Source: a/ UNIDQLS‘ICISqestimateS.

E/ Information cbtained during the field mission and from international
publications.
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‘Table III,18: Deficit of Basic Petrochemicals 'in West and Central Africa by 1985

S - {1000 Tons)
Basic ' Demand Production S

Petrochemical in 1985 a/ inm 1985 b/ Deficit
Hest Africa '  :; o B | |
'Etﬁyiene- e }356:? 7 "'5; "25d.to be incieaﬂed
s L “  o k-:} - to 350 | . o R
Emmdmm  L! -”:' R V- N S
Butadlene-' S o 15 , __.. ) B : SN : . 75
3. Benzene -, o ; o i - ;-.__;_ - l::”l%3;}':i

Central Africa

Boglene s
Propylene.“ | - o 51 T : o | l, 51

| Dutadiens 24 T
Benzene: L EE "'f"m“56m - o | .::: : -uéé‘:

Source: a/” UNIDOS 10TS estimates,

_/ Information obtalned during the field mission and from internstional.
publloatlons. : ‘ L

400 From Table ITI.18, it is obv1ous taat the deflclts of ba51c retrochemicals in -
Central Africs are relatlvely small, Zxcept for ethylene they would not justifyithe:
setting up of economlcaily viable units based on the subregional demand. Under the
circumstances, it is suggested thal the resources of West and Central Africa be pooled
together and that large scale plaats for non-ethylene basic petrochemical be set up.to
serve the needs of the markeis of the two subregions as well as potential export

. markets. Accordingly, the Tollowing projects p0551b111ty have been identified: 14/

(a) A 180,000 ton/annum ethylene unit involving an 1nvestment of about 530 . . _1f
million dollarsy r : - R

(b} A 170,000 tons/annum propylene unit costlng about 320 mllllon dollarsa -

(c) .A 100, OOO ton/annum butadlene unlt at a cost of 160 mllllon dollarss

14/ Based on OECD forecasts for investmsnt costs in 1985, plus an assumed 30
per cent increase for constructing the plant in West and Central Africa, ' oS

if
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(d) & BIX ﬁnitﬁfﬁgﬁhéﬁ.9ﬁ;PEQQEQing;230,000.tons'of-benzene*a%“an estimated
T EeEt of 110 million dellars,

Plastics

401. As digriticned in Section B of this Chapter, the demand for plastice by West and -
Central Africa in 1985 is estimated at 575,000 and 295,000 tons respectively, with the
_.conmegppnﬁing;pppduction fisures of”??O,QOO and 45,000 ;j/ tons respectively. Thus the
deficit of ‘plastice in both subregions will be about 300,000 and 250,000 tons respeciively.
Plants for the production of these guahtities of piastics could be set up in ome 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 would be required in each subregion, since this .
cannpy-be\madé_before detailed market surveys in these subregions are carried out.

4p2., While planning for the production of plastics in West and Central Africa, it should
be kept in mind that i+ would be possible that petrochemicals like VCM could be manu-
factured in countries of both subregions whers the suggested large ethylene plants would
ékist, but-the monomer (VCM) could then be shipped to other countries of each subregion
for manufacturing PVC, This arran.ement could make if possible for petrochemical
industries to be set up in different countries of each subregion.

CtheffEﬁd—prodact Petrochemicals

'403. Table III.19 sﬁ%ﬁﬁh%hé deficit of some end~product petrochemicals in West and
Central Africa by 19854 .. - e e : P e ariTE D sdpi see :

ERRE

;ﬁﬁéble-iiI.l9:'Défipit of Some End-product Petrochemicals in Wes+t and Central
Affica by 1985 - ' R ‘ .

o | ‘ U - * (1000 Tons)
End~-prodiet = - Demand Production N

© Petrochemical in 1985 a/ in 1985 b/ . Deficit

West-Af:ica-

Synthetic rubber - 100 . RN T C 100
‘Synthetic detergents B 7o R o 110

2 [ e

Geﬁtraluﬁfrica

Sypthetic fibpes ... 29 P T
Synthetio zubber - Uy T T e g

Souféeé a/ UNiﬁQ{S_ICISﬁeSfimates; ‘

E/ Information obtained during the field mission and from intérﬁétional
publications, N ’ : : o .
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404. From Table III.19, the following areas/progect opportunltles are 1dent1f1ed for';
”est and Cehtfal Afrlcan subreglons in - 1985 : : ‘o o

(a) Two unlts of comblned capaclty of 135,000 tons/anﬂum of synthﬁtlc flbres in ;;,
: . West Africasg - C e

(®) A B0,000 tons/annum synthetlo fibres unit in Central Afmca9

i(c)gfone of 130, 000 or 2. of 65 OOO tons/annum each of synthetlc rubbers in West
;i??d'and Central Af?lcas and ) '

fd) More than one unlt of detersent plants in each subreglen Wlth comblned )
capacltles of llO OOO tons in West Africa and 50,000 tons in Central Africa.

East Afrlca

Basic'Petrochémicals

405 Table III 20 shows %he deflalts of bagic petrochemloals in hast‘Afrloa by 19u5

,,,,,,

F o

Table III 20 DeflCltS of Ba31c Petrochemlcals in East Afrlca by 1985

Petrochemical in 1985 a/ in 1385 / Deficit
Propylene 87

Butadiene. _ _ _ 70- _ ;
Benzene ¢ 121 L2

Souroe ‘_/ TUNIDO's ICIS estimates.

: , b/ Informatlon obtalned durlng fleld m1551on and from 1nternat10na1
publlcatlons.

406 . From Table III 20, the follow1ng areas/progect oPportuﬂltles Were. 1dent1fled for
1985 16/, o

;(a) A naphtha oracker capable of producing 300,000 tons/annum ethylene based on
S naphtha from refineries in thé subregion and costing aboul 830 mllllon dollars;

(b) A 90 OOO ton/annum propylene unlt 1nv01v1n5 un 1nvestment of about 170
million dollarss”

(c) & 70,000 ter/annun butadicre unit at a cost of about 110 million dollars;

(@) & BTX unit capable of producing 120,000 tons/annum of benzerns (possibly)
o - .incorporated to: reflnerles in the subreglon and costlng about 90 mllllon
dollars. - o G : .

PRI A

7 Based on OECD forecasts for ianvestment costs in 1985, plus an, assumed-}@ “BE¥-
cent increase for constructing the plant in FBast African”coudtries. T s
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Plasﬁlcs._

407T. As mentmoned in Sectlon B of thls Chapter the progected deﬂand for plastlcs 1n
Bast Africa in 1985 is estimated at 490,000 tons compared to production of 12,000 tons_l/
onlys Thus, as ‘the' deficit will be about,480 000 tons, more .than one plant. for the:
production of this quantity could be set up in differént countries"quthg,subxegion.

408, As was suggested for West:and Central Africa, Tast Africa,  when -planning to establish
petrochemical industries, should make provisions for the sstting up of complementary
plants “in more “than one ¢ountry-in:the subregion. . Thus, VCM, for instance, .cculd :be
manufactured in the country where the suggested large ethylene plant will be. located,

but the monomer (VCM) could then be made avallable to another COuntry in the subreblon

for the manufacture of PVC.A'uﬂ : SR , :

409, However, 1t is not p0531ble at thlo stage to estlmate the dlfferent ty a8 and
capacities of plastics required by the subregion., A detailed market survey of - the 311531
countries of Bast Africa for this purpose would be necessary. R

T AR M d BS54 dad T I

Othex Endwproduct Petrcchemlcals

431G, Table III 21 shows the deflclts of some end—product petrochemlcals 1n Aaﬂt Afrloa '
by 1985, ._:m..... i e T B AT S e

¢ Table:EIII.21: Deficit of Some Lnd—product Petrochemlcals in mast Afrlca s ;995

(1000, Tons)

Endrproduct - Demand Production

Petrochemicals in 1985 a/ in 1985 b/ ~ Deficit-
Synthetic ‘fibres 15 NIL B
Synthetic. rubber 95 WIL _ 95, .
Synthetic detergents 90 NIL. 90

Source* a/ UNIDO's ICIS estimates,

_/ Informatlon obtalned durlng thé field missiod and from 1nternau10nal
publloatlons.

411. From Table III 21 the follow1né areas/progect 0pportun1t1es weré 1dent1fled fori‘f'
1985

“f;(é);‘More than one unlt wlth comblned capaclty of 75,000 tons/annum of syntheﬁlc
7 fibvresy

(b)  Two units each with a capadity of 45,000-50,000 tons/amnum of syrthétic
rubbers; and AT T

(éj ;More than one unlt with comblned capa01ty 0f’90 000 tons/annﬂm of synthetlc
detergents._‘ . : :

412, The particulae types’ and capaoatles of synthetlc flbrea, ubbers and deter ants
to be established could only be estimated after a detailed market survey: in. the subregion
has been carried out.
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South Afriea

413, Appreoaches to development of the petrochemlcel 1ndustry in’ oouth Africa is
excluded from this survey.

i

pstlmates of 1985 Subreglonal Demands for Petrochemloals made bv UWIDO o

414, The estlmatee of subrevlonal demaads for petroohemloels in 1985, which were made
in 1978 by UNIDO!s. ICIS 18/ and whick have been used:im:this Report seem to be somewhat
optimistic. From indications obtained from the field+his’ “lon, it seems likely that tne
1985 demands will pfobably be attalned between 1985 and 1990.

Consequently the 1dent1f1ed eubreglonal petrochemleal pfOJect capacitiss suggested
in this Report may prove to he realletlc for 1mplementet10n between 1985 and 1980.

' LManpewer Veeds

4154 The estlmated nanpower requlremente for the petrOChemlcal industry in Africa by
1985 18/ or during the period 1985-1990. is as Tfollows:,

- +Technipal- personnel; (ineluding unskllled) 23,830
Adriihistrative personnel - e e “2"470
Marketmng and salee gersonnel N B g 1 100

416; A further breekdown of manpower needs is prov1ded hereunder

~Technical Personnel-including: S T - Per - cent -
managerial staff and engineers 3 820
foremen and technicians L : . ~10 ‘e 2740
skilled workmen T 45 12330
‘unskilled workmen Coee 29 7946

Administrative Persbnnel including:

managerlal staff : L 2 ' 550
clerks . e _ S T 7 - 1920

Seles.and Marketing Pefsoﬁnel,iheludihg:

- managerial staff e s e - 550
clexrkss- .. R RRBIPR - _ 550

417 The above data for manpower—need estlmates for 1985 should serve:as a basis for

Admlnlstratlve and Instltutlonal hecnanlsms for Multinationgl  Subregional and Regienal
Co—oeeratlon :

T e

. 418, For: further development ef the petrochemical industry at the multlnatlonal,
subregional and reglonal levels, it is sug.ested that the following. measures and activi-
ties in the area of petrochemical industries, parallel Wlth other activities and other
ex1st1n9 1netrumenﬁs and fbrms of economic add 1ndustr1a1 conoperatlon be carried outs

57 Sourse: Summary of the Draft World-wide Study of the Petrochemical Industry
EUWID fI”IS 72§ 15 June 1978, (Note that the figures were adjusted sllghtly)ﬂ
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(a) Exchange of information on transfer of stéchnology and most recernt. aevelop~
. ments in the petrochemical industrys :

(b) Exchangs of experts and trainees; and

(o) Permodlc regloﬁal and sﬁore“ional meetlngs of plannlng, flnance and teolmolobw
The cbjectives. of these meetlngs (also
attended: by representatives’ From" mCA, OﬂU and UNI“O as well as advlgor}

© experts from mamber countries.’

“consultants) would be to,

(1)
_'(ii)A

{idi) -

L.O bc

Zxanmine speclflo aepects of the petroohemlc 2l indusiry relating

“to the subre gion’ o reélon,

Harmonlze 1nvestmen%, flsoal, custonm and other policies of azrloan
governments, especially at multirnational and subregional’ levels an’

:Carry out the necessary preparatory and financing activities' of

projects of interestiat the multinational and subregional levels:

(d) Creation of a natlonal committees’ For the: development of the petrooaemleal

industry in each country with prerequisites for: the development oF “the indust
This committee should be composed of planhing;-finance and technoloév exverte
as well as others (such as legal experis, etQ) whenever necessary.

objectives of the Somnittes. would be to'_-”*

(1)

(i1)

(e) Creation of centres
subregional level..

The maln

Carry out preparatory work for'sﬁbregional and regional periodic
~meetings . of experts and

Take the necessary follow-up actions or measures at the national

level, as a result of decisions taken at the subregional and regions’

meetingss

for the development of the petrochemical industry at the
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 ‘éxperts, and
equiped with equipment for research, pilot plants and tralnlng fa01llules.
The centres could assist in the following: -

(1)
(1)

(’ii‘i)

(v)

-gv;}
- (viz)

{vii i:-)j,-:‘-

(iv) . Market sapveysic. oo lolsiesosflld s

Collection, analysis, dissemination and exchange of informationy

Elaboration of short—term and long~term programmes at the subregiona:

and reglonal leve13°

e

Preparatlon and evaluatlon of trends of. petroohemlcal produot“

consumption in member ooun*tmes9

Preparation of feasibility and pre—lnvestment stud1es,$h$m”;'

guality oontrol and

Manpower trainirg and ‘development.

Cdrrying- out research related “to most Tecent developments in ‘petro-
“‘chemical- teohnologye. : .

ﬂStandardlzatlon of orocesses, equipment and‘producte as weil as

»
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The Role of ECA/OAU/UNIDO in the Implementatlon of the Prosramme

419, Assistance to be prov1ded for the 1mplementatlon of programmes ‘are summarlzed in
Annex III B. . TFor the period 1979-1981 they comprise. 17 consultan%s/éxperts with 2
total of 64 manumonths for the countries visited as detailed in the country reports.
With respect to subregional Programmes the corresponding requirements for the same
periocd are 31x consultants/experﬁs and 78 man—months.

420, In addltlon $0 the ‘above manpower needs one senior substantlve staff officer will
be requlred from: 1979 through 1983 at ECA headguarters for co—ocrdinating and follow—up
of the a331stance ‘to be provided to African counftries and subregions and for the
implementation of the programmes, He should be a chemigal engzneer/or industrial
chemist, with wide experience in planning and in the preparatlon of. feasibility studies
of petrochemlcal progects and well acqualﬁied Wlth the uses of petrochemlcals.
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CHAFTMR Iv, EhA ﬁACEUTICAL

o Ae ROLE AND SIGNIFLCANC“ OF THE FHARMACEUTICAL IﬂDUSTRY

521, ' The develg {unt of pharnaceutlcal 1ndugcry is of cruclal lﬂportanqe ﬁpr Afrloan
countrles for a. number of reauonu whlch may bb summarlced as follows. ‘ W

(=) Fharmaceutical productw are esuentlal coanﬂltleu from the 901nt of v1ewsi
.. of health care and improvement of standards of liwing:

(n) The: demand for: pharmaceutlcalg is’ far greater than their preuent uupply -
cut and it would not. be practicable to’ meer it 51mply by 1ﬂport1ng the '
" .reqnlrements ali tha tlne, : Co e . T

'(b)__Fharmaceutlcal have a u001o-n011tlcal connotatlon also, since. the 1¢f$f”
' Consumption is financed to a large extent from public sources o

inasmuch as the supply of pharmaceuticals to the public is, in a

number of countries, free, for economically weaker sections of the

. society.

() An indigenous drug industry may give required £ilip for the formulation
of natural health care policies on lines appropriate and desirable for
specific needs of individual countries,

() Establishment of preliminary stages of pharmaceutical manufacture c.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 subsector, 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 pharmaceuticals. Further wsore, the investments 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 countriss, Generally in a form already tried and adapted tc the needs
of developing cconomies. The machinery for formalation plants is alsc not complex and
can be used for a variety of end-products. The concept of economy of scale for pro-
duction is elastic, waking it possible to establish production sizes tailored even for
limited demands or small markets and yet have the flexability of casy 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 manufacturs of bullk chemicals will not have any major problem as
there are well established international arranpements for transfer of knowhow, joint
ventured and licensing systems.

424,  The development of indigenous manufacture of pharmaccuticals in bulk can sub-
stantially reduce the cost of products. A number of indigenous raw materials, c.g.
medicinal plants, animal by-products, and waste products from chemical and related
industries can be used in modern pharamceutical production. WMany African countriecs
have extensive resources of natural plants and vast experience in traditional medicine.
The 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 effeet on
developing countries. It enables the establishment of testing laboratories and pre-
‘Jdminary scireening facilities. The introduction of rélevant training in education

institutions and the diffusion of technology.related to chemicals are all essential

For continued progress in industrialization and have z catalytic effect on industrial
-development . : : o

h26.  The development of tﬁy anPHaCEquc al industry could also promote and 1n11unnce
co~operation amnong individual countries on subregional basis. Fharamceutical products
in general, can be easily transported and therefore production especially of essenxlal
. bulk pharmaceutlca?s and other typee can be eonccntraued where =sconcmies of scale may
'call for larger markets. . ﬁ‘;_ e
B, HBALTH SITUTATIOCN AND FOTENTIAL NEEDS OF
EHARMACEUTICAL IRODYCTS IN AFRICA

[

h27 e ¥hile health conditions in African countries have 1mprovpd in recbnt decadeg, if
iumeasured by the crlcerla of llf expectancy at ‘birth; they utlll pose major concern.

R

“Table IV; l. Life hxgactancv at'Birthb(in Vearq)

103520 105055  1085-60 1960-65 1965-70 1970475

_Jeveloplng reglonu 32§0 h1.7 hdod 4700: 19,0 BZed
- : Afl’lca. ) i 3Gq0 3604 . ) 3?.6 i}-oog ) Z§-303 }-!-500 ‘ .
o Developed regions 56.0. 8.6 ; 67.5 69,2 7k 7i.1

Sourcess ﬁealmn, Sector Pbllcy Faper, Horld Rank, March 1973

oelecteclworld Demographic Indicators by Region and Country, 1970~1975,
Unitéd Hations Secretariat.

428,  Generally, an important association exists between the health status and per
capita income; African countries which bave the lowest per capifa income in the world,
report -the' lowest levels of health (Table IV. 2). - :

Table IV, 2. féf.¢apita GHP and Meé§ures of Health Status in SéiéctedlAﬂyiéén -
C._ “Oﬁn;;,;"c;’rl.‘i@»fa‘_z ) o * s e

Fer capita

GNP (Ush : Grude. yao cd Crude L0 infant . - o ¢ LifS:
constant )a . birth rate b) death rate b) _mortality b) expectancy b)
Bastern Africa
Burundi 64 47.5 23.0 101 41,0
Ethiopia 83 £5.1 22.9 162 £1.90
Kenya 180 L7.7 5.7 115 50,0
Madagascar 124 £9.4 21.0 102 k3.

Piiozarﬂbique 195 i+3 ol 20,1 'y f{AB [ 5
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Por.capitd I L
IP(&L T Crude a Crude -~ - Infant ‘Life

: . s onatant)a birth_rate‘b) ‘.a th ra»e o) mor*alluy b) exaﬂctancvb)
Somalia 7 N & C o AT7el 21,8 L - A1.D
. Uganda RS T . GRS B o 15,9 113 - . 30,0
Tanzania 03 41,7 22.1 S O AhL3
Zambia : A1 L0, 100 159 5,0
‘Central Africa . = . L o o
. Angola T 283 £7e2 2k o5 . Tewe T 38,5

C'Cenitval Afr.Empe 1007 0 0 466 23,0 CT163 T T ALLD

“Chad o 90 Y S22, 185 7 RLLD
Congo 269 L4,9 SR '
Gabon 1227 . 32,9 _ 23,1 , 184 41,0
Canmeroon _ 198, A7 21.9 110 . 43,5
Zaire _ 99" - A 157 S TR0 115 £3.5

" ‘Horther Africa - e DL el [ SRR : :

LAlgeria . : 373 e JREE 0 L1kLG _ 06 . 5346
Bgypt - 204 L3.7 . 15.5 175 52,9
Libya 2125 IR TR - 1346 Cves . 55.l
Sudan 183 ' AT T T 1B.3 ' 2y 50.6
Horoeco _ 243 LSt hd 149 53.5
Tunisia % | L - 137 120 ‘ 5ha7

Hestern Africa - o : ~ = S
Ghana , 297 5.7 5.0 22 £3.0
IVOPY Coast ' ZUJ . . %50% 20¢7 ”15& o &3.5
Higeria o 178 G, . 22,0 i57 - R1,0
Upper Volta - 55 -ﬁUav 26.5 131 37.3
Mali BA - A2 L 2R3 . 155 . 29,7
liouritania 165 45,0 20,0 137 435

Niger 88 o 51;?" : 7 ) 21.1 h i lﬂO o ,43.5

Cources: a/ ECA Statistic Division
R .E/ ~#CA, Demographic Handbook for Africa, 1970-197%, April 1978 -

L2g, Health conditions in most African countries aré basically similar. Their basic .
disease pattern consists of fecally related and air-borne LlSyauE (both infectious

and parasitic disesses) which are communicable. and those arising from WideupreaL
mamutrition. These three elements interact cumulatively and mynerclatlcallyq._“ .

- 430, - - -Differences betwaen urban and rural. areas in developing Afrlcan countries are
reifected alongside substantial inter-country olmllarl?y in. heulth conditions,
morrallty rates belnc much hlgﬁer in the rural areis :

Il
{
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431 The gross death rate for 1960 in the rural areas of the developing world was
estlnated by the United Nations at 21.7 per 1000, compared with 15.4 An urban areas
19/+  These differentials abe a consequence of | the narled contrast in socioeconomic - .
conditions between rural and urban aréas. - B R R

432, Statluilcs on patterna of d1seages are Lsually gro sly under reporte&, the degree7
of under reporting is probably much greater in respect of pural than for urban areas..
QOWQVEr, stkatistics. broadly'lndlcate the 4if ferent dlueaue'ba ternu of developed and
developing. counurlas {Tahle IV, 3) ‘ ‘

Table IV. 3o }ércentage Dlstr1butﬁon of Deaths by.Cause in Selected Model
. Fbgulatlonu ¥ ‘ . - .
todel’ SR
Developing country : -
AlL. causeﬂ _ 100.0_ ;T?}L ?1QOJQ ' . -
Infectlous paraalﬁlc and : - | -
resplratogy diseases L3457 ' _ IQF§
Cancer it N BT 152
Dlseaseu of the clrculary system lf”'f 1& uﬁ' R :‘f"nyZ 2

All_ofhgrﬂcausesn_ o i:?. __ 7'l1'5;‘ ;_13A¢3 RIS 5:};f ”&5'35§O

GIIEE

'sdﬁrée%?* 4ea1th, Sector Pbllcy raner,‘wGrla Bank, Varch 1975,

133. In VLeW of the above, prlorltleu Lor freatment in developlﬁg countrlea are
dllferent from those 1n nost mevelopeu countrleu.' ;.” £, . :

AB&; While the at%entlon - prlorltleu of developed couniriep iie in reapect of
diseases of. the. heart gng the central nervous system and psychomatic conditions,”
those of the: develo“ ng countries must. be towards the treatment of paraaltlc and other

conmunlcable or _éé%lOUn dlsbaqes and the development of trgatnenks suxtanle for the
exlstlng pltu%atlonu.A' ."'t"fi”‘ DR LB :

UV ILCE

435, The nos% ulde pread in Afrlcan coun#rles are thoue transnltted by human

feces. The most common ones are the intestinal parasitic and 1nfect10u° diarrhea
diseases.  In Zgypt, the monthly ineidence of -diarrhea among- ohildben: of" pre~school
& eétlmafeﬁ to be betueen 40 and 59 per-cent in: Upper Volita. the number_

age has bee s
of reglstered dlarrhaa caseg per 100 L00, Inhabltan%s was 1&31 1n 1975

it L e _ L T : L
19/ ' Unltea Naulonu Benographlc Trends th uorld and 1ts ﬁajor Reg10n451950n1970
New York 1973. o = REEES . O
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£35. _ BééicallyAdysentery‘amoebiasisg enteritis and other diarrhea diseases were the
leading identified eases in Nigeria, Cameroon, Gabon and Tanzania. - Intestinal : = * -
parasitic diseases ‘are frequently chronic and debilitating rather than causing acute

illness or death. . : o

437, Air:;‘bornéjdiseaéés occupying second place. The gfoup‘ingludes tuberculosis,
pneumonia, diphtneria, bronchitis, whooping cough, meningitis, influenza; measles, .
smallpox and chickenpox. : : S

£33, Vector-borne diseasés are less prominent in mortality statisties, but ‘are non-
theless significant in the African countries, The most widespread of these diseases
is malaria, trypanosomiasis (sleeping sickness) schistosomiasis {bilharzia) and
onchogerchiasis {river blindness). In Gabon the incidence of malaria was 12,535
identified cases per 100,000 inhabitants (1973) 29/ and in Upper -Volta 9224 (1975)
é&[, 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 diseasc in areas of slow-moving
water,. an.ideal -habitat for snail coloniés e.g. the Nilo Delta region in (Northern:

439, Even though life expectancy is increasing and the ineidence of specific discases
such as cholera and smallpox has, in some countries been eradicated or reduced, poor
health persists in African countries influenced heavily by some socloeconomic charac-
teristics of population. Roverty, accompanied by rapidly expanding populations,
malnutrition, and congested and unsanitary living conditions are at the root: of the
health problems in developing countfics, particularly in African countries. When

large numbers of people live in poor ‘house-holds located in crowded, unsanitary
surroundings, conrminicable diseases spread easily and high mortality and morbidity
rates result, S ' - B 3 '

440,  Widespread malnutrition is charactéristic of ppor nations and contributes to the
incidence dnd severity of health problems, It is also a najor econtributing factor in
infectious disease; i.e. by lowering the immunity of the body. '

441.  The fecally-rclated or fecally-transmitted diseascs generally have a common
origin: the contamination of food, water or soil with human waste. Diarrhea L
diseases, typhoid, dysenteéry, cholera and other intestinal 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 emall proprtion-of the
population has access to modern clean water system. =

442,  Health geérvices.in several African eountries are based on the principle that
every citizen should be entifled to a proper and free of charge medical treatment. ©
However, Governhment expendifure on health in African sountries’ seldom exceed 2 per 7
cant of GNP, In the six countries visited, health service outlays as percentage of GNP
were between 9,7 per cent in Upper Volta and 1.8 per cent in Egypt, and Government
health expenditures per capita were between US$C.56 & US$3,91 respectively. These
compared with 16.1 per cent and US§T3.75 respectively in Yugoslavia and ihdibéte the
existing gap even within the developing oountries (Table IV,4Y.:In Upper Vol%a;‘the
percentage of health budget in the national budget is declining gradually from 9
percent in 1970 to 5 per cent 1976,

ég/ UK World Health Statistics, 1973-1975, Volume II, Infection Diseases.
21/ Dr, F. Martin-Samos, La Sante Rabligue en Haute~Volta, Ougadougou 1977,
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:;Table iV,Vﬁ. Governient Health Egpendifufés in.Selegted‘AfriQAn:Countrieé

S i Health budgc% .. Health budget .- Goverrinent Health
Country --ﬂ'ﬁ" _‘as percentage of as perdentage : - expenditures
: B " natiohal budget of GNP - ., = per capita
ST ‘ _ Lo - : (gs $)

'Upper Vblt“ hel 0.7 0. 56 R
Somalia T L 647 2.0 L.AO
Tthiopia .. . . o - 89 0,8 067 -
Tanzahia - CL 5.3 - .5 1,68
Uganda ' .96 1.7 2,24
Cameroon _ Y 1.0 2.02
Bgypt = . ... S N 1.8 3431
Gha_na . o ‘ o 7.3 el 103‘. - 3n76 . _
Congo.~ . . . w8k 1.3 4.82

Yugoslavia . 032 104 . L. o 73B
le_y_a . ) .' : ‘ 598 . .. 201}» e 35,00

_ Unlted Klngdom o 9 e ;Ab3,,;u o ~_105;16

Séﬁréés' World Health 0rgan12at10n,-¢orld Health St&tluthu, 1973. C

43 A 1arge part of government fund“ are spent on hospltals and oth@r curatlve health
centres rather than on preventlve Measures.

hhho Hospltal facllltles are- cgncentrated in urban centresv In Gabon (1976), the
percentage of beds in hospitals to percentage of populatlon in different” pw0v1nces
varied from 0.8 to 1.9 (average 1.0)» In. Cameroen, -only the last Five Years: F&an
1976—1987) empha81zgd the necessity to give-priority to preventive freatment and -

to relnforce the health infrastructure in rural ardas. . In-Gabon, 50 per: cent of
doctors are 1ocated 1n Estuare dlstrlct and most of them in lerQV1lleg RO

4i5. - The health 1nfrastructure and medlcal nANpOWer- ars generally znsufflclent.
Ehy3101ans us ually establish their practice in arban centres rather than respond to.
the critlcal needs of rural areas. - The number of - -persons per hospltal bed and per . .
phy51clan are, exceptlon of Bgypt (Table 5) belew the World bealth Organmzatlons

for developlng countrles ( see also ANNEX TV, 1) R .

o Table IV° 5, Health Fa0111tles Der Fbpulatlon

R L Population per . - . Population - B  ‘Fbpﬁ1ation
CQ“@$TY3~ L AZHbspital Bed . per physician = 7 .per pharma01sts
L -_-‘ 73 4_'1975 973 AT 1975"
Upper Volta e 1667 S 11700 92828 0 sehED . 554550
Tanzania - - 699 . . 700 20702 I8igo . - . 409280
Nigeria ) S 1851 1170 20525 0 14810 C 12460
Cameroon o 430 380 53010 17790 _ 64080
Egypt . S0 B3 470 1913 630 -0 180
HGabcxn o oo T [ ] 100 aoe 5?10 . ‘ 33330

- Sources Der1ved from Norld Heal*h Statistiecs Annual Vol. III, 1977, WPO Geheva




Aéf,,p,it‘shoulq-ba stated that for nost African countrieg, the health service approaches
acdopfed would bé inappropriats unless they are backed Up by “preventiveé’services, Qafs
modern pharmaceuticals, in some instances, bring immediate relief, or oven eventual
cure, but may have no'lasting offect ‘on ‘the health of person who may have to et .
return to a disease-riddesi environménts Treatment of parasitic infections may mitigate
the symptoms, but it is not likely to keep a person’from becoming reinfected, Tn -
general, good water supply, sanitation and housing counter act the incidence of disease,
and in this way afféct morbidity and mortality, HNutrition alters both the incidence and
the éffects of clinical diseiss, Even under very favourable circumstances; cupative:
health care can do little to alter the ineidence of disease., In short 70-20 per cent of
the population-ih Africa does not have access to such basic health care services as - .
protective immunization; assistance to mothers during pregnancy and childbirth; pre= ..’
nztal, post-natal and infant care; ‘safe water supplies; adequate sanitation; health-and
nutrition education; and first aid and emergency care. 22/ .
47, In most of the African countries (exeept Egypt or other Horth African States) the
majority of the population depends ‘upon traditional systems of medicine. In Tanzania, .
it was estimated that in Dar-es-Salaam in 1973 more than 700 healers were practicing,
and the. number of patients wag $00-1,000 daily, In Upper Volta over 90 per cent of the
population consults the traditional healers. In Cameroon traditional treatment is =
usually the primary health carve preceding any exposure to the modern medicine evern in
serious cases. Important factors for the popularity of traditional remedies ave their
lower cost compared %o mdern drugs, which brings them within the reach of the poorer
sections, and the histrical element &f peoplts far in the traditional physicians, as
they are part of the cCommunity. Thus the traditional remetics cannot be ingnored when
analysing the health conditions in African countries and defining the role of modern
pharmaceuticals in this region. - S

LiE.,  While pharmaceuticals alone are not sufficient to provide adequate helath care,
they play an important role in protecting, maintaining and restorinhg the health of
people. Systematic vaceinations have évadicated small~pox and reduced cholera and
tuberculosis in some coﬁﬂtries, The use of chloroquine has helped to prevent or to
cure malaria, Hot %o’mémfien'thefrole“éflanfibidtics;""Thé-on—goiﬁg:helafh'campaign
and the gradual increase of health services alongside the increase in population in
individual countries generates a growth in ‘the demand fopr pharmaceuticals, The "
growth of the potential market for pharmaceuticals in each country is strongly
influenced by all the subjéctive and objective factors discussed before, Some of -
these factors are extremely difficult to determine, Thus; demand for pharmaceutical
proclucts 'in generdl is essentially ‘a derived demand; i,e., it depends on a number of
factors, such as health facilities, institutions, medical and paramedical personneli; .
morbidity or percentage of diseased population; demographic situation or population: -
growth. The difficulties that developing countries encounter in the development of
pharmacenticals ave far more complex and widespread than those associated with most
other sub-gectors,

443.  The principal difficulty for individual countries is to determine their potential
needs of pharmaceutical is as a basis for planning of the development of this industry.
Only in a very general way and with a great margin of preciasion could an' indicator
suggested in a UNIDO-study be applied for this purpose: "a realistic target for the =
developing countrics seems to be a mindimum of $12 per capita drug-consumption, which
should be congidered a basis for the planning of total health expenditure., This

22/  African Traditional Medicine, WHdJRégional-Office for Africa, Afro Technical
" Report Serics Ho. 1., 1976, - o SR S S
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level of consumption rmust cover all eusenvial and basic pharmaceuticals, so as to lul“
f111 all £ ndaﬁental health reﬁulreneﬂua in ﬂevgloplng oountrles" 23/ g

ASOn.. Applying the US@12 pmr caplma conuumpulon to the coantrles vlglced by the m1ﬂs1on
géjg.*he figures would emphasise the existing pap in pharmaceutical supply, although
this would not indicate the demand which should he antlclcateﬂ in conneCtloﬂ w1tﬂ the
prOJecu population growth (Table Ju'o) : : .

Tao @ - 1V De P?eaenh Congumntion. unﬂ Ebteﬂtlal Heeds of Fharmaceutloals
in aeiecmﬂa Afrlcan Countrlea ‘

"Bresent - - 2 1t1a1 Heeqa

Consunption of . ealeulated at Rtential needs
Country ¢ . Marmaceuticale . “minimun Usl2 . to present
' in U3 Dollars per Capita at 301sumpt10r raclo
‘(19??—73) minimia '.preseﬁt_papulation e ‘per. cents - -
Tanzania _ 27.5 = 30,0 192,0 = 630
Gabon , 5.7 a7 . 100
Cameroon - 22,0 = 20,0 L ThleO T A A
Nigeria 220.0 3400 . 300
Upper Volta 3.0 720 2400
&517 -This-general arproach gives some idea about the order of magnitude of the effort

which has to bz made in individual countries in the development of domestic pharma—
ceutical production be meel their needs of pharmaceutical. It is equally difficult
to determine which paharmaceuticals are to be given priovity for individual countiries.
The African countries not only have the usual medical problems facing any country,
but also the task of contending in the first place with widespread endemic diseases
which affliet a large projortion of the ponulation. Existing evaﬂﬂnca and. information
thie respect gives an approximzte indication only.

52, . In the countriass visited there were on the market more than 3000 pharmaceutical
specialities, most of them belonging teo the same therapeutic group, similar or: equi-
valent therapeutic effect, Thers were many aﬁ cernative nharnacehtlcalv avallable to
treat any of discase conditicns, & . co : -

153+ The World Health Organization has 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 Zxnert Committee hago recommended a model list
of Hssential Drugs of about 200 nharnacL&iloai preparation for the mealcal treatment
of people in developing nations. f&/ :

23/ Summary of the Draft World-wide Study of the Fharmaceutical Inﬂustry,

UNIDO/ICIS, 7h, June 1978.

Expect Egypt where the prices for pharmaceuticals have bc,n 1"rt:}zen at the 195u level,

k

N
R
e

i

The Selection of Zssential Drugs, Report of a WHO Expert Committes, WHO, Genova...

19?&e
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establish Hational drug liste
(generlc names ). including essential drmgs sglected on the basis of health needs
the countries and taking into account the
that the products containing these
should be produced locally,
visited has prepared a Hational L1ai of espential

556,

e

EOENT CONSY

w1 Ol

eriteria

WG,

OJ.

Unfortunately until now, none of
rharmaceutic

Thc m‘lftY*@lP st Uorld Health Assenbly (May 1978) urged member States to
or formlabies by international nonproprietory names

of

It was also recommended
aubstances, Jdepending upon the nesds of the countries

the Afrdican countries

ala,

HFTIOH OF FEARMACTUTICALS IH AFRICA

Consunr¢1on of Dharmaveutlcal
- 1375 per gent of world consumption, while &
populatlon was 9.5 per cent (Table IV, 7).

.

Ccdsumptlon Qx

in Africa

r
th

ica is relatively low. -
e share of African countriss in world

reg;ons {?

975/75)

The uelec+ea pﬂarmaceutlcalu are ahose vhich cost wise give maximun therapeutic
in optimum treatment at minimum cost.
the chemistry and. phafﬁacology are fully ﬂﬂscvlbed in the recognis ed national formula- -
'r&es and pharmacopelaa of the narlua o

Thacy are drugs regarding which

In 1975/76 it was

pharmaceuticals in Africa and in some other

Consumption of Fopulation Per Capita
Pharmaceuticals, million C ansumption
millions US Dollars in UZ Dellars
Horid. 40,900 2,970 15,0
“Europe - Hegt lw,sﬁ 267 - 35.0
America — Worth . .. . 3,000 23 35.0
Africa (without. South Afriea) SO0 376 1.6
ﬁfrlca (U'*ha South Africa . - . '
and North African countries) 369 295 1.21

Source:
DOLECes

3 57-

which amounted Yo about USHES0 millions.
was aboum Uss uZOO millicns (O 5% of Worlu groﬂucilon) (Table IV,

En ) -
Astimat

T§b1e zv.u

as. basea on vurlous rublications,

o]

Lie Cansummtion of

L)

the region in

&)

1975/76

Consumptlon in Afrlca ( without Sovth Africa) haz been covared mainly by‘imports3
Local production in

Parmaceuticals in Africa by origin{import and

local production) 15/5/75

Consumption in  From Rer Capita
million U3 loeal From consurption in
“Total mroduction Inmports . U5 Dollars
Africa (wlthout cuth Afrlca) 730 200 550 1.55.
Horth Africa 240 150 215 L2k
. Africa {(without South and ' o ‘ :
North Africa) 360 AO 334 1,21
Source: Sstimstes based on various publications.

i
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453, Consumption of pharnac cuticals in African countries visited is illustrated in
Table IV: 93 ' E ' o N . B . P

K

FaBie®Iv. 9. Consumption of Hiarmaceuticals in Selected African
Countries, 1977 ' R o

CansuMptlon in miilion = o7 'Rep Capita -

Ly *,'ffbpulatlon US$ Dollars - .- - - - .Consumption in
v - in millione
' : | "~ From domestic From ‘US Dollars
S o ‘ L 10%31 _ . R

o e prodactloa o .11p0rtu _ I

 Upper Voitaijfxxii;_. 60 kwff' 3.0"‘ o o _ S 3,0 } " ; 0,50 -,
 Tathzania * . - 15 9__" 27.5-30.0 " 2,5 25 Oh27 5 I )
"*'Camer'oon - o 60(} - }.7 5 L ” ‘_-:;;--.j‘..P.;‘ __.1“7 . 1705 Co 657
Bgypt a/ o 40,0 105.5 06,5 10,0 2466
. Higeria _ 700 a@4..215a9u‘ c23.8 . . 19L.2. B.ah

CGabor o T T TR 7e8E L e 7-{.\-—0.3 10 cm,.___

IR . R N o ) o oo
L Source:. . Estimates-based on different scurces. _ _ _
a/ Prices of pharmaceuticals are stablished at the 1963 level, thus the
conaumntlon level 1s not qulte coaparabln thh ocher countrieu.

[59. In some other countmleg per capita consumption in 1975 Was US dollars. Libya
9.90 Algerla 5.10, Ghana A AO leerla 2,00, Sierra Lelone 0.70 2@/

-haO._; Gengra;ly; two ﬂlstrlouilng channel for pnarmacehtlcal supply are functioning
in. 1ndlv1dual countrlesu public and private.. The public distribution sector is usually
a state-owned central-whole-sale agency (e.gu Central Medical Stores or Pharnaclv
dtApprovisfinement ) under: the supervision of the Ministry of Health.  The agency works
in the framework of budgetted sums which are frequently far Delow the critical minimua.
The shortage of funds forces the distributing ageney to 1imit e much as’ posgiblie,
the list of pharmaceuticals it handles. Although in none of the v1»1tea countries the
list of Essential Drugs recomuended by WHO bhas been introduced, sem1—o;f1c1a1 lists. of
prlnclpal medicafient are in use in some cases approved by the Mini try of Health, as.
a basis of pharmaceutical import within the. mblic sector.  The nimber of proauctu .
used in public nea.lth service is about 300-500 phmceutlcal . :

461, It is not normal that, because of financial or other alelcultles, the dellverles
of pharnaceut10a1s may be irregular or raegiricted. The patlents are. often advised to
purchase on thier own necessary pharmaceuticals in the pharmacies, _even if they have

- right to free of charge treatment. Thus the more sophisticated and more : expenslve R
drugu when 1nd1gpenuable mugt be bought nrlvately. .

ER S

26/  Summary of the Draft Worldewide study of the iharnaceucloal Industry
CUNIDO/ICES 7k, June 19?09 ' :

R B




i67. ' Thig eituation 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 59 per cent of the total pharmaceutical are used
by the publig¢ health services . . | e

(53, The public distributing agencies purchase pharmaceutical products by the tender
system. . This requires that projections of reguirements bhe prepared ahead of time-
(ugually 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 yeaw.

Aohe The private chemicals for pharmeceutical distribution consict of private whole-
‘saler institutions or voluntary health centres and pharmacies.  The last offer a whole
range of. phariaceutical products of about 3000 or more brand specialities. All'ef
them have to be formally registered with the Ministry of Health, except in Gabon where
the registration is not yet introduced. o B
465,  Numerous pharmaceuticals contain identical active ingredients or are therapeutic
equivalents, They differ mostly in brand names and in price. Brices of squivalent
pharmaceutical vary a great deal,  This is illustrated in the Table IV, 10 by cases of
acetylsalicylic aeid; chloroquine phosphate and tetracycline hydrochloride priges in
Higeria. .

Tabie iV. 10,  Prices of Some Therpeutic Equivalent Fharmaceutical
FProducts in Nigeria

Frice Relations per Unist af
to the less Expensive Brodiict:
on the Market = 100 .. ... .

U Generic HameﬁBrand:Name[-.
Hanufactuprer I S .

CETYLSALTCTLIG ACID T |
Bloprin, Blfa 300 mg. - CL C 100

- Rhodin, Speeia 500 mg " R ST © 390

< Aspiring Bayer 300 mg ... .. oo o e L4000
CHLOROQUINE PHOSBHATE 250 mg o T
Delagil, Egypt Lo : Lo T 100 -
Arechina, Rlfa ' _ 7 138

Assiquine, Assiz S E T e ne ' i55
Melaguine, Grunnenthal - S S 200 -
Scannifuine, Secandeug. Ce o pe 1680
Resochin, Bayer. . : S T = L Lo L2300,
Hovoquin, Biode . — o Lo 280
Aralen, Winthtrop 300
Malarex, Dumex 400
TETRACYCLINE HCT, 250 mg | | o
Hospicyline, Gegbex ™ - -~ S T
Tetrerba, C, Erba _ - - 100
Tbicin, Inst, Biochimico 270
Flormyein, Italdrug 310
Ambramycine, Lepetit 330

Tevacycline; Dizengoff 330




-.-]_Q‘?_'_'

Lo

'V:Generlc Name/Brﬂn&:Nane/  Rrince Relations per Unit a/ -

T » . to the less Expenslve I%oduct
_&anUfac‘tm o ~on the larket = 100 - .. ~
Blomy01n, Biode .. " oo e 0 B200
Elkocycline, Eilkohilano T 7 N
Pifanycing, Rlfa SR U R PR 4 b+ S
. Seannimycine; . ocandrug oo h “'?715 
'yDumOcycllne, Diiex -7 - . B s
. Flavacyn, Boots ' o . . 950

Achromycine, Ledarie o o _ IOQO‘

‘r{fSoﬁfqe° - .Depived from Medical Tndéy of Pharmaceutlcalu oneclalltles in.
R ngerla, January-larch 197@.' : o

: 5/ Unlu neans table or capuLle...

4664 - As shoun in Tablg IV. 11 che najor parh af pharmaceutlcalu requlreﬂent‘ f :African
countries are imported. The francophone countries (Gabon, Caisercon and Uper Voif a)
import 95-100 per cent of their demand from France. These inelude products made in other
countries (e,g, We st Germany, Switzerland, ete.) but imported through France. The whole- -
sale agency operating in countries is a subsidiary of Sociste Ruro-Africaine Fharma-
ceubique~ Paris. Imports to.the anglophone countries, howe aver, come from numerous inter-
national companies mainly from Europe and the United States, - ALL 1nportaﬂ% world-wide
pharmaceutical companies maintain their represeniatlve offices or subgidiaries in sach
country. In some countries (esg. Nigeria, Bgyp t) some of the. companies- have their
repacking or 1ornu1ablon facllltles, sonmetime ag Jolntwventure un%erprlses.

Table,IV. lla' Imports of Pharmqgeutgcals in 19??,1 the COLBi?lEa VlSlted

L e Iupert of finished  Inports-share in
. Couwntry o Fharmeceuticals in o Total Congunptlon
L S miilion UZ Dollars : ( ) : :
Tanzanial 0 L L 2B.0e2705 I 95' o
Gabon - . . : . Tel=03 - . L4 6
Cameroon . . ' 7.5 ‘ 100
‘Kigerga - o o . 120.0. I 88 e
'Upper Volta L o B - 3.0 _ R _ 22000
CEgypti oL e 20,0-23,0 . o 10.1J -

467, The pharnaceutlcal market in some of the Afrlcan countries ig s1veaole. §

{Annex IV. 2) and therefores attracts keen competition among the exporting companies.

" They promote their products through the media of information service to the physidians

and pharmaclsts in both public and private health serwices. - The bulk of: the promotion -
effort goes into persuading doctors to prescribe. well advertlsed producta by brand nanes, -

although less expensive products with identical pharmacological. and therapeutloal '

Dropertles are available. It is quite likely that 1mp0"flﬂg countrle are paylng
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more . for pharmaceuticals than neeessary97/, even if severely conditioned by the
limitation of low per capita. income of their peoples, The marketing practices which
rely on free’ sambles, frequent v131t by remresentatives, volusinous mail literature,
and similar promotional - gimmicks practlsed in developed countries are questionable
under African conditions. = . e

58,  Besides, advertising, ‘gearsd as it is towards consumecr gociety in industfiél+
ized countries, is likely to mislead most consumers in developing eountries in to
incurring unjustified expenditures, The relatively high consuﬁptlon of tranqullzera'
and tonics (5 per cent each of total import} in Nigeria or aroilforatlon of theroa-.
peutic equivalent products in Gabon for instance seemed to be evidences ofmdlverae '
cousumption of vharmaceuticals under the influence of advertising blandishmentsgs

45Q.. . - African countries, déspite their low per capita inecomey are giving relatively.
high priority to:phirmaceéutical suppliess” Among the imported chemicals, pharmaceutical
products occuny the first place., Their import valne is mors. than the eombined imports
of fertilizers and plautlco (Table IV, 12).

Table IV. 12; Imporus of Chenlcal I?oductu bv aubsectors in Developlng
Countrles 1n Aﬂrica 1n 19?5 :

Imporuu'ln

Code Mo,® 7. Subsectors Million US Doliars
5 ‘Cheticals RS R I 2 ﬁS
512° ° Ovganic chemicals T -?90”

'513/4  Inorganic chemicals S S a3
531/2  Dyestuffs ‘ 121,0

B33 ¢ Raints, Dlgmean : = S L BlE
54 Medical and pharmaceutical -roducts R?Cz

. 541~7 | Medicaments. . : 497;;--
55&  . Soap and cleaning m;terlalu . 95,

56 .. Fertilizers BT L 7O¢,5
55 Plagtic materials . ‘ 322,08

50 Miscellaneous o . _ _ o £99,9

Sourcas OECB tatietics of Foreign Trade, 1975.

473,  The relation betwsen per capita GNP and ‘per capita consumption of pharmaceﬁfiééls
in some selected countries is presented in Table IV. 13, A& glancs at the last column
_shows that; in general; developing African countrics are spending a relatlvely hlgher
portion .of their income on pharmaceuticals nomﬁared to develoned countries.

_EZ/-"S. Slatter "Conpetltlcn and Mar&etlng g%rategles 1n tné'=Fhafmaceutical'
Indus»ry", London, 1977. S S :
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'ﬁiTablé'IV.\13€u:4Géh£umptibﬂiof ?hafmadeuti03135VEA’per CapitafGNP;ﬁ.n _;;;¥g,;_

: , e " Rr Caplta‘;- 'fRatlo 'of
ountrys oo GNP InUS § . of Pharﬂaceutlcals of Fharnaceutlcals
I RO 0 dn Uo Dolliars to GNP’(A)

Gabort . T o kBT 10 - 13 L0230 T
“Upper Volta =~ 7 110 05 05
- Nigeria., . . ... 582 'f-3°0 ' 0,51

Cameroon R 7 iio '“'2.67‘ 0,59
CBgypt . LB 3.0 068,
Tanzamia . 201 1 0007
+ United. Flngdom < 3486 . 2605 _ .;Lf9!761‘ ;;-1

Gerﬁany, Federal Republlc 6774L L BBes 0,97
~France ~ 7.7 7 T B31G COBRBO T LGe2

NS

Sourdss. . Estimatés based on vari

oug. publicaticns. ..

471, In all the cduntries_visited there arve legél prov1g10hu govérlng.the import,
_ Inifacty’ the: pharmaceutizal
adninistration within the Ministry of Fealth in most countries is not able to enforce

distribution, manufacture and. quality

the rules and to sypervise properly pharmaceutical guidelines,

of pharfmigeeuticals.

Thus quallty control on

imported or 1oca11y manufactured pharmaoeutlcals is not enforced, because of lack of
quality. control laboratories, The introduction of drugs in the market or registration
procedure ‘does. notzneceusarlly require the senior. proof of the tnereapeutlc efficacy of

the new pharnaceutlcala ‘According to the law, pharﬂaceutlcals might be distributed only .

through the authorized agencies or pharmaeleu, employlng registered: pharmaclgts.' In
- practice, patients in some countries, especlally in West Africa, ean very often obtain
Some of these unauthorized sources 1nclude

nedicines from unauthorized sources.

mobile chemiet shops in lorries, boats, baskets and sacks.
of pharnaceutlcals which are sumuggled from one country to’ another (e.
Cameroon) or are pilfered from the public distribution systen.

All of then{'

eceive supnll
ifroa Ghana to
While not a problem in

Africa at present, unauthorized or spuricus drugs traffic can pose a gréat health
danger: and the government during regulatory agenc1ea Would havo to guard agalnst this

anti soclal tendencies as well,

A?Z._ The pharmacecutical adnlnlgtratlon congists usually of limited staff. of one or
two persons and lack of pharmaceutical 1nmpectoru makes it impossible to control the
insetituticns and pharmacies. ‘It seems: hecessary, along with efforts dlrected to-

enforce the distribution and manufacture of pharmaceuticals in the country; to cquip
the pharmaceutical aﬂﬂlhlStP&thﬂ with adcquate neans for fulfllllng all essentlal ‘

tasks.

h73;_ _All countrics are resolving their pharmaccutical supply problenms individually,
Until now, no co~operation on regional or subregional basis waz establisheds
the necessity of closer co-operation, particularly between the lesé'populated countries
In this connexion it should be noted that the
UDEAC 2&/ countrics have agreed durlng their last munnlt meetlng (Banguz, December 1975)

is now belng realized more and more.

%i/ UNDEAC° Unlon Douanlere et Econonlque de l'Afrlque Centrale (compr1s1ng

Central Afrlcan Empire, Congo, Gabon and the United Republlc of Cameroon)

However;
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to allocate the Uharndceutlcal sector to the Central African Eampire with the long-term
objective of maklng the UDEAC: ‘countriesy as far as possible, ‘gélfugufficient in pharma—
ceutical products including the packaglﬂg require).

47& Accordlﬂg to UNIDO study Eg/ the short—torm ochctlves of the pharanceutlcal
subsector in UDEAC countries include reducing the cost. and making available the right
kind of drugs to the consumer. As a. flrs% atep- towardg this, objective the study.
proposad the cstablishment of a the MIBEAC paarnaCuutlcal Centre" which should comprise
three departments; marketing and purcbaslng, guality. control and production and research,
development and-training, the first two departments to be given priority. Unfortunately,
until the present time (Gune/July 19 u) no decisive steps have been taken to 1nplement
the project of UDHAC subregiomal co-operation. The necessity of co-operation inm -
pharmaceuticals was also recently emphasized though a Jolnt UHISO/CLAO éﬁ/ project’ hor
the establishment of a Regional pharmaceutical Centre consisting of a manufacturing unlt
and a training centre. This project financed by UNIDO and a voluntary cantrlbatlon of
the . Belglan Governnent is expected to-be implemented dur1ng,l979ud
75, Although statlstlcs are not avallable, export of pharmaceutieals in. Afrlca 1w,,ﬁ -
scanty, Exportlng countries include mgypt, Algeria, Morocco, Kenya and Senegal. ‘The
total value of exported mediaments could be roughly estimated to be less than 10
nil¥ion US dollars, - Thé custemors are the neighbouring countries of Egypt; Algeria and
Moroeeo, ise. mainly Arab countries. The trade balance in pharmaceutlcala as satimated
hereunder showad h:l.gh dlflcn_teso (Table v, 14)

Table IV. 1&. Trade 1n fharnaoeuulcal in Afrlca (1575)

RProduction ;}}ImﬁortS?'ir . Exports :';:i Apoarent 'Trade
o ‘ o _consumption Dalance )

)y @ G ) (23)

RN

Afvrica 210 L BOO S AT 900 T AGD)

D., TRESENT STAGﬁ OF EHA?MACTUTICAL PRDDUCT]IW’IN AFRICA “R

L76. The pharnaceutlcal 1ndustry in Africa is in an 1nfanr stagc and her share in norld
production in 1975 was only 0 SSA (Table IV, 15)

ﬂgg/ Report sur lﬂs Ibogocta Industrlelg Conmunantalres Je L'EDEAC,
TS/ RAF/76/OG7, Sep*‘u:enber 1976. : ‘ _

30/ CEAO = Ccmnunlte Economique de 1‘Afr1que de 1'ouest
Senegal, Mali, Upper Volta, Niger, Ivory Coast, Mauretania).
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 Table IV, 15: Production of Farmaceuticals, 1975

S s Broduction dn " Share
Region Bllllon us Dollars Per cent
. Howrld. 36,224 100400
- .Deyélobed:éountrlﬂs 25,510 7042
Developed countries’ - Ch,21h 11.637
Africa 200 0.55
Latin America 2,360 6.51
Apia, Middle Bast 1,404 3.87
Far Zast 250.. 0,70
- Centrally planned economies 6,500u 17.95

. .- Source? tlmaﬁeu hased. on varlouu publlcatlonu.

Generally spe@klng, African countries can be clauSLflea broadly 1nto five
stage of deovélopment of pharmaceutical

!].?‘79.::..
following groups on the basis of the present
indugtry (Table IV, 15). . .

t: Table IV. 15 Ebesent State of the fhafﬁaéeﬁtiéﬁl:?nﬂﬁstry-in?Africa 7

Countries without

manufacturing
facilitiee and

“totally dependent

.Rnanda,ulorra T.eone
Somalia,Togo,Uganda -
U.Rq. of Cameroon

upon imports

ECountries'wifh.“
:repacking or

simple forouwla-

“tion manufacture
- frow inported

burlk pharoa-
couticals and

and an0111ary

Lountries with
broad range of .
formulation
mamufacture fron

*importeddbulk*"

pharmaceuticals -

Countries with: Countries with
preliminary pro-production of

production of

bulk pharma-

-ceuticals opr:

ancillary -

“materials- and

broad range "
of bulk '
rpharmaceuticals
- from- localahd
dmportéd inter-

aneillary tyrlal¢ broad:- formula~ | mediatés.
‘materials - S tiong man®=: oo oo
e facture
Benln,Eurlndl- Angola; Ethiopia  Algeria,Chana Beypt =
Cape Vorde,Chad Madagascar,Mali | EKeaya,Moroccs - v
Congo,Baquatorial G. Nigeria,Senegal - -

Gabon,Gambia . -
Guinea Bissau
Ivory Coast,
Liberia; Libya
HMalawiMauritania

Sudan, Tanzania

:7a1re, “anola=_

Mauritius Mozanbique

Niger,Reunion

Umner Yolta

Tunisia

Sgurces

Compiled on fhe basgis of c¢lagsification made.by UHIBO.
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474, Among the countries visited @nly'Egyg%,‘Hiéeria and Tanzania manufacture pharx
-ceutlcal formulatlons (Table Ivm 17).
Table IVa 170 Pharmaceutical mroduction in geleeted African Countries by
Origin of Input, 1977, in iillion U5 Zollars

<o - Output fron . Output from

“Total .7 importad .- doeally . produced

output. input _ _ ‘balk input -
Egypt ' ' S 85,5 ¢ 90.0 - 8.5 !
Wigeria '~ 70 7 23,00 0 23,8 T L
Tanzania - ° 1.5 . : 1.5 . R
Cameroon - - - - T e
Upper Volta - : -t - : I s

Gabon -~ - ¢ : - - ‘ -

479, The production of bulk pharmaceuticals is cariried ocut only in Egypt, in a'limited
way, where the gynthesias of sallcylaaes and sulphamides was em%abllshed a few years ago
(dluﬂasr Pharnaceutlcals Co,) : ' " Lo

430, Untll the present time, no production of esscutial antibistics of common use
(Deulclllln, streptomycine, tetracycllnes) 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 Avab countries. Intravenous
solutions from anokher group whose manufacture has so far, been linited to few African -
coun trlus. These nroducts containing more than 95 per cent water are imported from
Burope tharchy r11g1ng enormausly the treataent costs in hogwltal S

E31s - Except in Egypt (and probably Algerla) there are no chenlcal inputs in the form
of 1nterﬂed1ateu, organic chemicals, sclvents, ete. in African countries for the
synthesis of es sential pharmaceutical nrocucts. In Egypt, where the production of
coke and alsc the manufacture of dyestuffs along with =some processes typilcal of soall~
scale organic chemicals manufacture have been cstablished, a basis for the cdevelopment of
pharmaceutical bulk production can be regarded as having been established., The availabilit-
of chemical intermediates for the pharmacevtical production will improve conulqerably
with the implementation of mpetrochemical projects in some countries. That would be the
‘case in Algeric HEgypt and Nigeria, where the first steanm cracking installations are
already or would be put into operation during the first half of 19xQSo Thereby working
inportant raw materials for packing (PV.Coy IE, otce) and sone petrochemicals as . -
internediates available from domestic production. Alse the 1m>1@muntatlon of velated
industries e.g. ethyl-alcohol {(from molas scs)g starch, caleiun carbonate and some
packing materials as celophane, aluminium foil ete. will increasc the percen%agu of.
donestic input in pharmaceutiecal production in countries, like JlgerLa and: Tanzanlaf
brining savings in foreign bxchangeo R

ED2, However, the searcity of chemical inputs should not discourage some of the African
countries from establishing production facilities for sssential bulk pharmaceuticals,
which are of widespread use. The production of antibiotics where the incidence of raw
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materials cost is not very significant and the synfhe51s of salicylates, sulphamides,
antimalaries, antlpara51tes, etc. could be iaren into conSLderatlon also based on the
“imported 1nputs. ' v .

A53. On the other hanﬂ African ceuntrleu are rich in 1mnortant nealclnal plants, which
are also playing a substantial role in traditional medicine. Tn Tanzania for instance,
a Chinese team has identified occurence of about 1,000 herbs. In 1977, a UNIDO -
exploratory mission visited Burundi, Uganda, uotuwana and Tanzania with cbgbc; of
collecting information on the availability of ;:i-:aclz.c:.icm'g plani‘Q and their locations.

L3k. Camerocon is a traditional exporter of medicinal plants, such as Voacanga,
Rauwolfia, Yohimbe, otrophantus? Vinca Rosea, Frgeum Africana, etc. with 1970 exports
valued at 1.3 million US dollars. Although the- majority of the medicinal plants can
be processed in relatively simple equipment in laboratories into galenlc products,

. this kind of manufacture has not been established yet in the countrias visited.

Tgeently research centres for Traditional nedicine and nedlClnal plants have been

established in Tanzania, Gabon and Cameroon with the obJeCulve of indentifying

. medicinal tlants and prohoting their proc¢salng 1nt0 ga?en10~ﬁredarat10nu or- isolation
of active substances. ‘ :

455;.. ,Anlga%*hymproduc%s and, wagte products as base for durg.. productlon, nlght be
conszdered, for ingtance; in Upper Yolta, where,; in 1975,. ndﬁern élaughter-ﬁouéé was
established in. Quagadougou with the assistance of EEC, P?oductlon igy howdver,

- actually only one third:of the exlptlng canaclty (13 thousand! tons/year of neat) and
consequently the input. of annual. by«nroducto is not sufficient for cconomic size units
even if the essontlal requirenent that organs of conpletely healthy anlnals only
-Vhauld be nroceszeds S ‘
ﬂvo. ngpt is tho only African country produclng ble pnarnaceuclcalo en the

- industrial scale (Table IV. 1u) oonu nacklng naterlal are also avallable in Lgyp;,
ngerla and Tanvanla. S >

RITI

' Table IV. 1_8:. Bulk Farsaceuticals produced in _E:ﬁj;_;:t :,(z_i.‘l__-'rqasrf co.) '

_ Product e L .:”-; L1977 output
Sulfhanldbs : E;Ei;_“%;;} .......
L 5111@1’1&1111&1‘11@@ :

#i5ul phaguanidine P
- Sulpha&ihlalnu R R S
- Sulphadtismidine Na Do g w
" Sulphacetamide Na
Tolbutanlae

T R o R R
oallczlatem ST e
Salicylic acid, crude R P e
Salicylie acid, subl._ '
Acetyl—eallcyllc a 'éW*
uodlum oallcylafe




“11lf=

e 1977 owtput |
chduct_ (tons) ..
Salicylates TS Lo
| | Methyl Salieylate - S 1549
Salicylamide = L ) L 14.3
. Caleium Benzamidowsalic - - : 13,6
.. % Paracetamol’ = =~ L S o he9
" Chloramphenicol . , L SRR
. Chloramphenicol~Eylmitate S Y S '
- Chloramphenicol-Stearate P 1.0 -
- Sourde:  Rl-asr Fharmaccutical Co. | |
491, In Bgypiy abogt Q0 per oent of narketed phavmaseutical jopmidaiis gome from

looal produgtion. “The phavmaceutical industry in.Egypt'iafrépreseﬁﬁé&'by'7 state-
own companieu“engagﬂdgin,fgrmulatipns,f There is;gne'go@paqy:for”basic,pharmaceu«

tlcal subatanges and one gompany for pharma@éptidal'paekiaglmate:ials,_méde from

plastics, alyminium and papep. There are’ three joint-vernture ¢ompanies in

collahoration with. somg ibterhatiOnaI‘pharmaoéwﬁicai‘companieé.(PfiZer, Hochst
and consortium of Swiss Ffirmgs Ciba~Geigy, Sandoz; Wander) and private Egyptian
ghare-holders. The manyfagture of formuletions is based on licence agreement
with internaticpal Companieg who charge royalty. of 10~15 per cent. -

458, " The plants visited (Chemidal Industries wevelopment Coy, CaI.D. and Alexandria
Company for'Fbarmacauficals)“are"broducing a wide range of formulations in tablets
(coated and unpoated),:hard‘gelatine capsules, ampoulles, dry-powders, syrups,
suSpensions, suppositories and ointments._ These plante as= esquined with modern

- equipment. The technical level of production seems to be adequate. :

429,  In Higeria there are 15 Companies registered as pharmaceutical manufacturers,
all of them joint venture companies with Nigerian private share-holders, Almost
all leading international companies are represented in Nigeria, some of them only
with re-packing op marketing activity, In the public sector, two small laboratories
attached to the pharmaceutieal Administration in the states of Lagos and Benin are
producing a very limited range of essential formulations. The,ﬁ@méstic production
in Nigeria is barely 10 per cent of the total consumption, Thelfgchniqal level of
ctulpment and progessing in jolnt-venture companies is quite satisfactory out in
State, laboratories rather poar, H e

400, The private firms promote the bran&~medicines of their pavent companies,
Medicines, such as tranquilizers and tonics do not necessarily correspond tg‘those
given priority from the national health point of view, N

o1, Formulation preduction in Tanzania ig concentrated within the public sector,
The main producer ‘is Rekg~Fharmaceutical Co, built with Chinesgaassistance and
operating since 1976 FPreduction is often disrupted because of .electricity cuts,
accidental breakdown of machines and unsatisfactory skills of personnel. Even under
these conditions, ths Keko plan{ 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 durlng the first year of operation, Ancther mamufacturing unit in Tanzania
is locatéd in Zanzibar where laboratory attached to the hospital covers part of the
hospitals ‘réquirements of various pharmaceuticals (tablets, SYTUps, suspensions,
ampoules and intravenous fluids. There is also a.small prlvaﬁg pharmaceu%19al Factory
(Mansoor Daya) in Dar-es-Salaam. ) ‘ J ' - ' '

492, The present output of the pharmaantlcal 1nﬁustry in Tanganla is only 1.5
million US dollars and covers ne more than 5§ per cent of the countries requirements, -

493, A new pharmacautlcal nlant‘has”ﬁeen constructed in Arusha, 'The productloﬁ
programme -inciudes a w1de range of medi¢ines in the form_of laalbtu, capsules, liquids
and dry 1nJect1bles, syrups and veterlnary specialities. The plant cost 10 million
US dellars and is expected to produce (at full capa01ty) 15 million US dollars worth
of pharmaceutical which should considerably increase the share of locally produced
rharmaceuticals in the Tanzanlan market.

&9As No pharmaceutlcal produotzon, even in a. prellmlnary scage ekxsts in Gacon,
Cameroon, arid Upper Volta. All requirements of pharmaceuticals are. 1mported in these
counirles fron Europe, including Llatllled water and Interavenous Solutlons. ' :

B, HARMACEUTICAL ROJECTS TF SELEcTnD AFR,{CAI\I GOUN’I“%IES o

595, The pharmaceutlcal 1ndustry in Afr1ca is presently in an 1nfant stage, but the
need to’ devblop it is widely, recognized, In most African countrles, hlgh prlorlty is
given to the development of this industrial sector., In Tanzanla, S.g¢ one third of
the total investment experditures alloted to the chemical industry in the Third Five
year PFlan (1976-1980) is envisaged for the pharmaceutical projeet in Arusha, Also
the development of the pharmaceutlcal 1ndup$ry in some North African Arab countries
such as Algﬂrla, appear to have buen given prlorltyo.; ‘

196, The recognltlon of the need for clcser co-onerat1on on the subregional scale is
growing grdually. Evidence of this trenﬂ 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 Comnany for Drug Industries
and Medlcal Appliances (ACDIMA) in Cairo, '

497.  The Arab Council fr uCOHOmlﬂ Unlty dGCIde (1970) that the pharmaceutlcal
1ndustry should be coordinated among the menber States. In 1975 ACDIMA was established
and its ecapital was fixed at fifty million Kuwaiti Dlnars (abouu 120 million US
uollarg) The Company's deed .of partner’hlﬂ was 51gned by tuelve Arab States, inciuding
four African counurles—hgypt, audan, Libya and Tunisia. In 1970, with the. coming of
Saudi Arabla, the company's capltal was. brougbz to 60 million ¥uwaiti Dinaps (aoout 2190
milifions US dollars) The company undertook rrogramming of tﬁw follow1ng projects for
which the feas1b111ty otudles have been carried outs .

{a) Fermentation products (penlclllln, streptomy01ne, tetracycllne,
- other antibiotice, vitanmin C,; citric and tartaric acid); o
(b} Synthetic products (chloraﬁphenlcol, Sallcylates, aulphamldes,
' antihelmintiec, antipara51tlc§ anxlmaubbrculouls, anxtuamoeblcg
bulk pharmaCuutlcals) : = ‘ : :
() Sera and vacelines, plasma subst -itutes and blood uerlvates,
(d) Extracts of medicinal and avomatic plants, animal bofnones, blologlcal :
tissue extracts; and
(2) Other (hard gelatine capsules, ampoulss and injection v1als,
production of neautral galss, ebc.).
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49&.-41rrom thes industrial pro;ects considered the followlng 1nvestment are planned by

ACDIMA dn- the A;rlcan countrles rn the neayr futurea _ . %rr*
(a) Harﬁ ge¢aulne capsulas thh a capaclty of 1,000 mllllons unxts, S
.. . in Alexandria, Hgypt;. . '
(b) MNeutral glass manufacture. for amnoules and 1nJect10ng v1a1a,
in Egypt or Syrias
-(o)‘ ITOCGSSlng of animal by-products in the Sudan; and

Gd)' 1b10%105 by ferﬂentatlon route, in Egypt or Irag.

099, - ACDIMA will also concentrate on purchasing input materials and in the marketing

. of products” produced. by the Company. OSeicntific studies and rpsearch with the.aim

“of dEVLloplng new active substances or improving existing processes, as well as
extensive tralnlng of cadres, would also be carried out. ACDIMA's statute and approach
‘to_the problem of co-operaticn on the subregional level should serve as an exeellent
example of model for bnterprlse by other groups of ﬁfrlcan countries,

500. The UDEAC countries summlt held in Baugui in- 1975 had decided to allocate the
deVelopment of pharmaceutlcals to Central. African Empire with the objective of satis-
fying the needs of all members States. The ewmabllshnent of the "JDEAC Marmaceutical
Center" with the Tunction of marketing and purchasing; production and quality controlj
research, development and training, has been suggested by UNIDO as a consequence of this
Summit decision. It secems, however, that the implementation of this project remains
still in a very preliminary stage. It was reported that some negotiations between the
Central”African”rgpresentativés and Yogoslavian pharmaceutical company took place‘
recently Wlth che purpose ‘of negotlatlng assxﬂtance in organizing the Fiarmeceutical
Center.. - o

jDI, _ A Joln+ actlon programme of UNIDO and CEBAO was agreed in May 1973 fof

eutabllohmeqt of a pharmaceutical production unit and training center of a‘sub-regicnal

character. The project would be financed by UHIDO (&50 thousands U8 dollars) and by

the v3luntary contrloutlon of Belgian Government (600 thousands U3 dollars during four
'Year-—) L)

502,‘ A UNIDO expert was expected in August 1973 to visit seven countries: Niger,
‘Mali, Maurctania, 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 Vblta authorities are hoping that -

the Center will be located in Babo-Dioulasso, where some. facilities. like buildings and
a group of. staff are available within the Eharmacle d‘ApprOV181onnenent, In .

. Tanzania, a major pharmaceLtlcal facility the Afuuha harmaceutical Factory, is under
conetruction in Arusha, The feagibility study for this projections prepared by a.
Finigh Company at. the recquest of the parastatal Natlonal Development Corporamlon(NUG)
The Company prov1&ed NDC with.the detailed design for the factory and the technical
know~how of esséntial pharmaceutical formulations in forms such as tablets, capuuleg,
liquids and dry 1n3ecc1onuy syrups and Vﬁternary spec1a11t1esa.

B3, The Dlanc is-. expected to go in ‘to operatlon beclnnlng 1979 and productlon at full
capacity should.-be achieved in the fifth~year of production. The value of output in
the sixth yedr was éstimated at 115,7 million Toﬁhs. (about 15 million US dollars) and
the total investment costs at £5,0 million T.Shs. (10,7 million U3 dollaru) Th@
manpower reaulrﬂnenru (at full productlon) would Be 263 personse .
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504,  An- UNIDO pharmaceutical expert was assigied to the NDC- startlng January 167C.
He elanrated a vange .of relevant recommendations aimed at better selection of equip-~
ments and their ILay-—-oud in the plantn It seems necessary to reduce the planned
gestatlon perdod from 5 to say Zgwa years, and Yo reach full capaclty earller=

505; The output of tho plant along with some additional relatlvely snall 1nvesLment

and inprovements in existing factories, which fortunately have z conSLderable exapnsion
potential, will increaseé the shavre of domestic pharmaceutlcal productlon in Tanzanla'"'_
total consumption,; by about 50 per cent or more. - '

506, In other countries visited here about the development of pnaraceutlcal lndus%ry._

In Nigeriay the Ministry of Health had commissioned in 1970 one of the foreign pharma~ '
ceutical companics operating in the country to carry out a preliminary study for' the -
development of pharmaceutical industry on the federal scale with the objectlve of supplylng
the basic needs of the Nation. The objective, as defined by the government wag. Lo
extend the medical treatment to a target of 50 ner cent of the population in the,
Federation (i.e. for B2 million people in 19&1) : S -

507, - On the basis of analisis of the discage conditions in the country and their
corresponding during therapies, thirty essential formulations weré s¢lected for ‘
mamifacture in-Higeria.  The teotal requxremenus of 1ndlv1dua1 pharnaceutlcal forna
have been determlne@ ‘as LOllOWSn - :

'Table‘ts_ , : 3.4 billion units

Syrups ' 1.5 million litres
Pouder for suspensions 3.0 nillion bottles B
Dry pouderg for injection - 123 million vials S .
" Hater for 1njec rion ‘ 123-m11110n ampoulles, 10 ml _
Ointments S 700 ten
- Intravenous infusions o ke million litres
Intravencus injections - 520 thousand ampoulles, 20 ml

508, . .To manufacture the above, it has been envisaged to build four general purpose
pharmaceutical factories, two of them in the NHorthern Region (Kano and Kaduna), one -
in South Hest Region (Ibadan) and one in South Fast Region. (Enugu). Also orie -
Intravenous Fluids manhfacturlng unit has been . proposed to be located in Lago.;n

509. 1n1x1a1 investment was estlmated at 53 mllllon U3 dollars, It SCCmSy however,
that no further action has been taken after the preliminary study was svbmitted
beginning 1977. The Federal Ministry of Industry has recently commissioned, the
Nigerian Institute of Social and Hconomic Research (HISER) to undertake comprehensive
study for the development of the pharmaceutical industry in the countryo The study is
expected to be compl-ted at the beginning of 1979. However, in the current Five-Year
Development Flan (1975—19?0) the development o# the pharmacautlcal 1ndugtry in ngerla
is not rbfelec%edo : :

510, ’In Gabon, Camercon and Upper Volta all countries with rather limited intermal. .
- market .~ no plans for the establishment of pharmaceutical manufacture have been

ircluded within the Flvo—Year Development Flans ending in 150C/Cl.. As mentloned before,
these countries should participate in the subregional projecte promoted within the UBEAC,
or CRAO framework,. C : ' . - o
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511. . The Institute for Tradifional Medicine in Gabon has ‘submitted to the Government a’
proposal to'establish a Galenic Section, as part of ‘the Thstitute with the purpose -of -
penufacturing interavenous sclutions'and essential formulatidns of common use in fornu
of . tablets; careules,: anpu1les, syrups, ‘ointments, :suppositorics, etc.: The investnent
cost has been estimated at US$100,000, which seems to be underestimated. Alsc the range
of the pPOPOued procuction programn» conwlderaolf ekceeda the gcale of .g resesarch unit,

513, in Upver Volua,'hopes arc set on the UNIDO/CEAO projectf(sz/RAF/73/801) for a
pharmaceutlcal center; for which existing modest facilities in Bobo-Dioulasso could be
utilized.

513. The United Republic of Camercon has, in recent years, taken stepe to establigh a
pharmaceutical factory as a joint venture with foreign companies. The proposal was . -
submitted, in 197, by a French subsidiary of G,H. Bechringer G, Sohn of.Ingelheim & -~
(W.Germany ) -for a formulations prodactlon unit. The investment costs have been: 1n1%1a11y
estimated to be USH1,5 mllllon, but recently hafe been increased to about USHI mllllonaﬁ
The project was abandoned in 1977, o . g

Bl A French Company- has presented a proposal to éstablish a production unit with
initial investment of about US$2 million. Tt emphasized the necessity to ‘increase the .-
mrices of the pharmaceuticals to be produced locally so as to ensure the profitability
of the project. The production programme proposed by the foreign counterpart seems to
be more oriented for marketing the company's products than to satisfy the needs of the
Hational Health Cervice in Cueroon. The mroposal is still under consideration of the
Cameroonian avthorities. 5 T S
515. Thus, the orcespects for increased self-sufficiency in. pharmaceuticals within the
next 45 years in the countries visited, except Egypt and Tanzania, are rather limited.
It would for these countries mean growing expenditures for importation of ready made
pharmaceuticals, even those such as-intravenous solutions whose compositlons is not
sophigticated and/or which are relatively costly to transport:

516.  Bxcept in Algeria and Morocco seems to be the situation in the most of African
countries. | This opinion was confirmed also be wmembers of two other missions on pharma-—
ceuticals which visi%ed the ECA/UNIQO Industry Diviaion in Addis Ababa. They aress:.-

(a) The Intefwd1501pllnary Team {Task Force) organlzed by the Guyana
Government as tThe Executing Agency of the resolution passed at
Colombo .Summnit Conference ‘on HNon-Aligned Countries in 1976; and

(b) The . representative of the firm: "Consultants for Trade and

- Industry”y Sweden, .appointed by the African Development Bank in
Abidjan in co—operatlon with ﬁHO RBegional Office for Africa in
'BPa zaville.

517. The inter«d1u01pllﬂary Team was omganlzcj by the Guyana Govermment in ite
capacity as a co-ordinator of the Trade, Transport and Industry Sector (TTL) of the
Letion Programme for Heonomic Co~operation among MHon-Aligned and Other Developing
Countpries (AFEC) within the framework of UNDP project "Beonomie and Technical Co- .
operation among devbloplng countrics in the pharmaceutical sector? . (1NT/77/009/1/u1/99.”
The projecte long term objectives are "fo develop sconomic and technical co-operation.
among developing countries, to facilitate the adaption of integrated policies in healthy
and in trade and production of pharmaceuticals, in order to ensurse the supply of
essential durgs of quality at reasonable cost, to meet basic health needs of their
paoples™. It is envisaged in the project also that regional and interregional

v
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ca-operat;on among - developing. countries. will become 1nst1tut10na11 zed through the '
creation. of reglonal co—opmra61ve pharnaceutlcal produotion and technology centres
(COPPI‘EC's) . : _ :

51‘,i' The 1mmea1ate objﬂctlves of the progect have been outlined as followu (respon51olu
agencles in parantheuls) ' :

'(a) Droduct selectlon to neet health needs, ratlonallzatlon of drug
nomeﬁclature, appropriate drug control leg1slat10n, quality
gsurance procedures, product information (WHO)9
(b) establlshment of procurement agencies with approprlate proceéurvs,
pricing and prics control, . Antercountry’ exchanve of market
~ information, feasibility of pooled procurement and appronrlate
policies on transfer of technology -and on patents and. trademarku-
(ONCTAD):
(c) establishment and expansion of local productlon and intercountry
o *'tranafer of pharmiceutical technology; vecourse. to medici al P
plants-ard anifal by—pro&ucta or other, raw. natem.aln for.
' pharmaceutlcal production (UNIDO); L : _
- (d) arvangsments for regional ‘and interregional co-operatlon anong o
developing countries; including the establishment of formulation
.planta, ‘bulk purchases, production units and the instltutlonallzatlon
ofithese arrangenents through Regional f%oduction and Technology
Centres (COPPIEC'S) (AFEC); and
(e} wmanpover needs; e specially the training of pharmaclsu¢, storekeeperu
7 and m3nagerial staff through regional: ‘and 1nterregiona1 collam-;_‘
M_borailon among'the develonlng countrlesa‘ : ST '

519, The Tasﬁ roree app01nted in co—oneratlon w1th WHO, UNIHO, UNCTAD, ADEC v151ted
a number of countrles in Abla, Latin Amevica and . Africa, including Algeriay Chad,
Bgyptsy. Ethiopia and Tanzania in the last. ' During: their Ethiopian. visit the Task
Force exchanged information with the Joint RBCA/UNIDO Industry Division 1n EaCohis The
Task Force is expected to flnallze ite report in October 1979. . :

520. In 197&, the Afrlcan, Development Eanh (ADB) conflrned its. lnteregt in collam
noratlng with WHO and UNIDO in setting up pharmaceutical - industries in the Afrlcan
Regionon'a su@sreglonal basis. The subject was raised. during the ADB/WHO meetlng
held in Braszzshille in July: 1975 when it was. decided to undertake a ptudy to deflne
concrete pro;ects which mlght ‘be flnanced by the ADB: .. P _ ) s

5?10 . The terms of reference for the conaulxants were prepured dn Aprll 1977 deflnlng
f:he follow:Lng obJectlves of the tudyn

{a) .determlna*lon of ﬂemographlc and’ aﬂalth sxtuatlon of &1fferent
-’ _Afrlcan regions; . ’ -

(b) ddentification of essennlal &rug requ1rements,

(c) examination of the availability of raw materials;

(d) -determination of the advancemen in productlon and diatr1hut10n

. of pharmaceutlcalsg ‘and o -

(e), determination of .economical slcuatlon of 1nd1v1dual countrles,"
- and 1dent1flcatlon of . pr1n01pal economie conutralﬂus (type of
_ economy, resouroes possmbllltles of marketing, etc.




522, Canada and oweden are. particlpatlng in 1und1ng the study through the ADB.-
appointed the firm Consultants for Trade and Industry of Sweden to undértake the.
...feasibility stumy in six selected African countries Congc, Mozambique, Ghana, Togo,
- Tunisia,’ Sudan,; The Ffirm started the work in August 1973 and is expected to finalize
the report in one year. A prellnlnary report was, in the mean time, to have been L
prepared at the end of September 1975. The prOJect leader G. Tornquist visited the -
Joint uCA/UNiDO Industry OlVlSlon in Augu 1975 when an exchange of views and, infor-
nation took plaoe. : : - S S e

","'F“,f STRAT’*“GY OF THE FUTURE DEVELORENT OF THE. H{A'?IJIA— =
| CEUTICAL INDUSTRY 1 AFRICAN COUNTRIES -

523. The magor constralnts in the development of pharmaceutlcal 1nduatry in most of
African countrles ares :

(2) 1nab111ty to plan ahead the development of various types of pharma-
ceutical production; mainly due to 1nadequate lndus rlai
experience; |

(b)-;real or -seening Qbutacles in obtalnlng know~how'and technlcal

© . assistance from industrialised countries; : .
--(c)- flnanclal problems, particularly lack of forelgn exchange,yand

(a)  staff shortage for planning, bromotlng ot managlng nharmaceutlcals

-productlon un1t$. : o

SEA, Although Internatlonal organlsatlonu, evp301aliy UNIDO and &RHO have in the past
years put considerable effort, in the form of misgion and studies (sce ANNEX IV.4),
the situation is still unsatisfactory. Al present, in no African country does a

well catablished pharmaceutical 1ndust”y which capable of produ01ng -essential pharma—
‘ceuticals -based on local natural resources exist. The list in tThe ANNEX aleo. shon
that some activities were not onflClentlY co-ord natedy resululng in some cases, "

S in dupllcatlng of ‘work,

525. For planning of the development of the ﬁharmaceutlcal 1n&ustry, it is neces sary
to start with approximate needs,: especially for esgential products. To identify
estimated and: Uuanflfy such products information on the predominant diseases, FTheir
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
eutlmated nunber of occurances per 1000 head of population per year should be workad
SOt e - . . . .

525, By major disease conditions here meant diseases conalderea to be nos prevalent
in the country or in the sub-region resulting in death;’ dlscomfor%s and debilitating
conditions including those hav1ng serious economlc Effecﬁb or pocmnilal for beCOﬂlng

epidemic,
S I

527, Information on major disease conditions treatable by pharmaceutical thereapy in

Higeria are shown in Table IV, 19, They were taken from a preliminary study by a

gmall team of a foreign company on request “from the Federal Commissioner of: Health in

ngeflaa The table.was 1ncluded here to Serve as an example for similar conditions in
other African countries. A
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Therapy_ in Nigsevria.

Major ulﬂﬁaue Condltlons Treg.cble ny Iharmaceutlcal

‘Incldence per

(a) combining; as far as posslole, pnarﬂaceutlcalg of the .aqjivaleﬂt
therapeutic action and gubstituing a number of a1m11a

MColng products by a single arugg

‘ Incm%eﬂce - 1,000 of
Ho Ranking Jizeasa
populaxlon per
year

L 1 Halaria 1930

z 1 Castro enterltls, diarrhaca; cholera 1000
RO 3 Coughy- respratory pfoolems, whooping

. ' cpugh ' 579

& 4 Intestinal paramlstau 200

5 b -Dermatological complainte 200

5 5 Iron deficiency and other anemia 120

7 7 Aye infeotiom;.. 100

o & Acecident’ 1nvclv1ng surgery o0

9 g Anxiety/insomnia 70
10 10 Detary anemia 40
11 10 Poliomyelits . .- 40
12 10 Sickle-cell anemia 43
iz 13 HMeasles 30
14 14 Gonorrhasa, sypbzlis 25
15 14 Otitis 25
15 15 Leadache, hypertencion e
7 15 Malnutrition =20
e 15 Peunonia 20
190 15 Tuberculosis 20 .
20 20 Leprsy 15
21 21 Acthaa 10
22 =1 Congeative heart fallurp 10
22 21 Epilepay/ 10
2k 21 Fentic ulcers 10
2R 21 Sehistosemiasis 10
26 26 Diabetes melitus 2
27 25 Fihariagis 2
23 25 Meningitis 2
2 29 Tatanus it

Sourcet R.W. Trauter: I%ellmlﬁﬂry Study for a Drug Manufacturing Indus ry to
S . Bupply the Basic Ngeds of the Nation, Deeeﬂnbr 1973.

523, Propesals for the indicating planning of local manufacture of the_majdr”pharﬂam
ceutical therapies including their preferred presentations and requived quantities
1,000 head of population per year) presented in Table IV. 20 were sasod on +he nornal
treatment regimes taking into accouﬁt the following:
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(b} selecting a single pharmaceutical cubstance capable ¢f effica 2Cy
over a witde range of diseass conditions; and ".

(e} selecting those in the greatest demand:for severely dubllltax1ng
or life~threatening conditiong.

Table-IV, 20: Froposals for ssentlal pharnaceutlcal Formulatlons for the
Planning of local ma ﬂuracuurlngkfacl?ltlusu '

Quantity per

Broduct From T 1,000 of
o S TR o Fopulation

Acpirin, 300 mg ' Tablets ' 5,500 units
Paracetanocl, 500 ng o S 5,590 ¢
Chloroquine, 250 ng Lo ' 5,000 v . .
Chlorooquine ..+ S Byrap. -t 3,000 nl
Chloroquine, 1 ul, 5 ml Acpoulles . ' 300 "
Ambilhar. ©. . Tablets 1,000 Units
Lovinasol (anthelnmintic) 40 mg g S 500 ¥
Antacid ' " T 500
Calamine Lotion IR 1,000 ml
Dapsone ! Tablets . . 6,030 units
Chloramphenicol . Capoules s 750 "
Chloranphenicol : Syrap . : 2,500 gl
Tetracycline Capsules R 3,000 units
Tetracycline Syrup -7 , 3,900 ml
Tetracycline eye/ear § g Uintment, - tubes 1,600 g
Griseofulvin Tablets - : 1,000 units
Penicillin Sodium-G for inject. Vials B 1,560 z 1 mega
Pencillin Procaine for inject. " L 2,000 x 4 wmega
Streptomyeine 1 g, for inject. " e . 790 unite
Anpicilline 250 nmg. . Capsules o 300 ¢
Metronidazole Tablats 500 oo
Tdochlorhydroxyguinoline " S T 2,000 "
Phenobarbitone L . 150 "
Sulphadimidine o 3,600 0
Sulphadiazine _ i SR 1,160 ¢
thhalysulpbatlaaole n T 1,000 ¢ : .
Sulphadiazine Ampoulles . KOO n -
Diethylecarbomazine, 50 mg - Tablets : 1,000 v

© Anti-cough . ... Byrup : L ?5 OOO ml
‘Folic acid o L Tablets ' . = 1,000 units
Ferrous sulpnaue/gluconmue T ' n T 1,000 ¢
fultivitamine o _ .." _ L . Bbo oo®

CVitaidn © 0 - 00 7 a gt ST e e e Lhoo o
Vitariing: B ccnplex S Vf e R L K00 @ \
Paﬂu:au/l—.oﬂ R, ce SRR R A Lo 1,000 " :
Hhitfield's 2.3 g . " Ointument, 'tubev o 12,000 g
Hethyl salicylate S : " o 5006 g
Totar for injection,; 2.5 nml. e Amgmulles SR 1,613 units
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Quantity per

Broduct R Frot s e 11008 of

: ' Population
Dextrose infusion ' : hottle, bag SO0 15,000 mL
Darrow's solution .ooon g e o 157,000 ml
. Dextrose 20% solution _ oh : SRR . ‘200 ml
Hormal saline BN L S 5,000 ml
Dextrose/saline _ R . oon R ' lO 030 ml

Seurce? Deriwed'ffoﬁﬁR;W,'Trautéf, g?»cit.g-T;

529.  The &emand natternu per 1000 of populatlon ( able IV;?O) provide means for
esuxmatlng the global needs for individual . formula tions, taking ‘nto ;account a

realistic. pronortlon of populatlon having aceess to pharnaeeutleals produced,

estimates covering a period of 5w8 years eculd be adoptcd as a basis for the planning

of nharmipeutlcal prOJectuo

53Ce The pharmaceutlcal 1ndustry based on 1n»erned1ate 1nputu needa relatively less
This couplad with the need’ to, prov1de the population
with the needed pharmaceutlcals, a basic need, would force govhrﬁnunt to glve pri-

than other 1ndustr1a1 oector.'

orltyo to 1nvea1:mem:H in the pharﬂaceuc1ca1 uuouectore

531. Bependlﬂg on thp sue01flc features of each bounxry, 1nv stmént'in pharmaceuticals

way be carried out at the f0110w1ng levnls, .

(a)-

.Rgpacklng;oy.iharmaceuticals is seldom an independent activity.

Frequently it is combined with galenie or formulation manufacture,
It could bring some saving in aorelgn exchange substituting the high

laber cost in. exporting countries by domestic! manpower and:

;1sonh19tlcated packing materials by more modest packing sufficient

® ¢

(@)

- for direct distribution of pharmnaceuticals to hospitals and

dispensaries. Ho gpecial skills are nece essary, excapt that

_iechnlcal managenent should be experlenceu in the pac klngu

alenxc laboratoryproduces Goidu10n¢, dPOpu, 01ntnenta, powﬁﬁru,

granulic etec., that is 31nple pharmaceutical forms of commidh use

" for hospltala az well as' pharmacies. The manufagturing processes

and ecuirgent ave Slmple and not expensive. For, practical’-
purposes repacking and galenic units could Be combined and” located

“within the Central distribution agency, e.g. Central Medlcal
;Storaﬂ, Ihermacle d'Approv1ulonnement efca :

Intravenoua F1u1au (1.7 Fiuluu) unit dould exlst as an lndependant
laboratory, or more often as a section in a formulatlon plant

where utilities and géncral services can be shared, Technically
mannfacturing is simple; buf reguires high sterile condition and
reliable quality control (ryrogenem} system, Considering

the voluminous trangport of water solutions, the general tenﬁency

:to establish I.V. Fluids units in the cons umption. centres should

coppevalls.  Anyhow, it is adVLSable +0 es%abllgh, at leasL§ one

Such
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I.V. Fluids unit in each African country. ~For this purpcse a

-reproducible model unit should be designed (with assistance from

ECA/UNIDO) and then implemented in African countries.

Formulation is manafacturing of mealcaments in varicus forms and
dosages from bulk pharmaceutieals and variocus ancillary '
materials. Production processes require strict cbservance of |
technological procedures and high degree of accuracy and-

cexactitude, The required gkills could be acquired easily under-

proper supervision and training. Formulation production

 should start with making tablets coated and uncoated capsules

and solution (eyrups, suspensions), all of them major pharma-—

ceutical forms in disease treatment. The manufacture of anectlon

forms (ampoules, drypowder vials ete. ) require additional skills,

strict sterile conditions and gophisticated quality control, .
therefore could be developed successively. In’ hlgher populated

- countiies (15—20 millions and above) two or more fornulatlon plants

will berfequited to meet the growing nafional demand. As Bgyptian - .
experience shows; a country with a well planned and developed o '
formulation facilities could attain self-sufficiery up to 80—0@ o

per cent of the total consumption. In the event that more than one

. formulatien plant is justified in a country cr a uub—reglon,

(e)

QDec:n.a.llza‘tlon of individual factories in spenlflc fromulatlong and _
forms would be’ adv1sablee ' i

Simple chemical processl_g=iu usual 1y a single or double atep forward

operation; starting with erude products o¥ advanced intermediates

and producing and products: i.e. bulk pharmaceuticals it may bring
saving in foreign exchange since import of finish products is

usually more expensive than import of intermediates. ' This stage

,i‘ineludes the transformation of one finish product into different

(£)

(g)

. derivatives; e.g. obtaining stearate or palmitate derivates from

chloramphenicol, converting tetracycline hydrochloride into
tetracycline base etc,. It should be noted that the siiple chemical

. procesging also offers the necessary experience’ required for advanced

chemical synthesis.

Advanced chemical synthesis a multi-step chemical proceas, startlng

from basic organic. and inorganic chemicals or from basic >
intermediates and producing bulk pharmaceuticale as final products

bagic products such as salicylatez (e.g. acetylsalicylic acid),

gulnhaﬁlges, chloroquing,- vitamines etc. should be.considered as .
priovity items for manufacture in some African countries, - '
éspecially in those countrles with well esgtablished formulations

manufacture (c.g. Bgypt) or those with intensively developing

chemical (particularly petrochenlcal) or those w1th big internal

- o subuweglonal market,

Anitibotics manufactufe, p;f%'CLlarly the classicél‘pencillin§

Streptonyein, Tetracycllnes ete, orcduced by pepmentation route
should be started in some Afpican countries for internal or
_gubreglonal market. At pre sent the first antibiotic plant in

. Africa is under construction in Algeria. It should ‘be noted,
however, that /-5 more units sghould be established infthe:region
within the next 5-10 years. The raw materials for antibiotic
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promuctlon are malnly of agrlculcure orlgln and mogt of then are
available in some African countrigs. The procesd mnow—hon, equipnent
~and efficient strains could be contracted from leading producers and
speclallzed qulneerlng companiess . - :

{(h) Mediecinal plani processing transﬁorms botanical materials into
extracts or pure active substances. Az contentz 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 plant, while smaller installations could be designed as
multipurpose units to process wove than one medicinal plant. The
rroceseing unit usually requires considerable quantity of good
qua"i%y'watera To avoid unnecessary trdnsporL, the unit should bhe
located ncar the collection centers of -the medicinal plants. The
DYOCESs sing unit is gometines. iorwara Antegrated with crude sub-
stances 1rangfnrned 1nto pure finished rroducts or 1nterﬂed1ates
or derivatives. .. . o S

(1) ‘Animal Dymoroductu‘pr006331n§’un1t HUut be 10@&5&& within or close
to the slaughter house; whers animal organs or isolated,
collected and stored in cold storage. The active. substances are
extracted and then purified. Con51der1ng the small weights of
individual organs obtained from a single carcase, ‘a processing
unit is justified only based on a vlaughter ~ house cap301ty of
geveral thousand tons. :

532. Approximate inputs (machinery, materials, manpower: and investment) for the
preceding manufacturlng stages of the pharﬂaceutlcal industry are presented in Table
IV, ?1.




Table IV. 21:

w126

Approximate inpute for the different ﬂanux acturing stages

e g o

of the nharmaceutlcal 11duutrv ’

Level Type of production,
knOthow_require—.

ment

Basic eguipment

magnitude of
investment cost

machines, instal=-
lations, order of

Inputs

Mnal

product

Order of

magnitude

“of manpower

and skill
requirement

L REPACKING OF BULK
- BIARMACEUTICALS.

Enow=how, not
indispensable

(1) Manual,semi~

—automatic or audto-~

matic counters
for taalais,ca“
sules
(11)D05age and
f£illing machines
" for liquids sus-

pen5101a,pulvera,_

ocintments

(iii)Quality
control laboratory
equipment -
Investment:
100-300 thousand
U5 dollars

(i )Ready made
pharmaceutical

liedicaments
in packings

forms purchased for- indivi~

{(imported) in

" dual use,

buik containers under

(11)Phok1ng

materials{glass
or plastic con-

tainers,bags,
tubes etc. )

generic names

50-200
persons

ing,

1-3
pharmacists. -

%)

GALENIC LASORATORY

~ Enow~how not
indispensable
could be subgti~
tuted by
experiesnce of
supervisory
personnel

(i Mixers,blending
egquipnent , granula—
torg,dryers,
(ii)ater puprifi-
cation and
de~ionisation unit,
(iii)Vessels for
golutions and
liquids
(iv)Tableting
presses,coating
pans,

(v)Filling and
counter equipment
(vi)Quality
control lahoratory
equinment

Investment:
300-K00 thousand
US dollars

{i)dedicinal
plants(roots,
rhisomes,barks,
leaves,flowe—
ring tops,flo~
wera,fruits,
seeds ).
{ii)Some phar—
maceuticals of
common use or
chenmicals of
rharmacopeian
cuality,
{iii)ancillary
materials s.g.
starch,taloun,
sugarsalechol,
lanoline,glice—
rine ete,

Rowders, gra-
mzlates,
Tinetures
drops,; syrups;
Tablats
ocintments
suppositories

B0~200
persons
incl.

1-3
pharma-
cints
with good
manufac—
turing
practice
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3.  IHTRA=VEHOUS {1i) Hater purificagion-‘(i)aestillea I,¥.Pluids
FLUIDG™ and destillation unit, water - 250 wl or persons,
' (11)Class vessels, {ii)Paarmaco~ 500 ml incl.
filter, pumps, paien grade bottles or 1-2
(iii)Sterlizer chemicals(asmall bage contai-
(iv) Filling machine cuantities), . ning up to pharmecist
Know-=how or gocd {v)Quality control (iii)Glass or ZIO ner ceny yith ex-
manufacturing eguipment, plagtic bottles discolved perdence
practice of tech- {viImoulding machine plactic bags substances in pro—
nical management if plastic packing {(iv)Pllethy~ ‘duction of
manufactured on the lene or F/C sterile
spot ’ ' compound if products
packing manu-
Invegtment factured on the
300-600 thousand spet
U3 dollars
L FORULATION FLANT _(i)Jelghlqg enulpment,, (1)Bulk phar-  ledicaments BO0-2000
~Tablets,coated (ii)Mixers,granula- maceutical in various persons,
tablatd, tors,dryers, (substances pharma- inel,
cansules, (iii)Tabloeting vresses aspirim, ceutical 1020
~Injection forms  and coating pans, chloroquine, formg’ and pharnacist
{ampoulles, (iv)Glass washing sulphanides, dosages biclogist
vials) and drying maching vitamines etc). . chemists
~Dusnensions {v)Filling machlneup (ii)ancillary physi=-
liguides,drops, (Vl)ofurlllzePSQ “uaﬂ+ancem(eoga . cians
~Ointments, {vii)Liofilizers, starch,lactose, -~ '
—Suppositories, {viii)Counting,vacking sucrose,
‘ labeling machines clatioe

Good manufacturing
rractice and know-
how for some foru~
ulations indigm
pensable

(ix)dater marification
ane destillation
unit,

(x)Quality control

and laboratory
equipment

Investment s

25 miliion

U3 dellars

{5ee also appendix

2)

o psules,lano-
line,éucerine,

‘celuloze esters,

talcum,
stearates ctc.)
(1ii)Racking ..
materials of
glass; plastic,
paper




5 SIMNELE CHIMICAL
FROCESSING

-. tors

Kncw=how or good .
manufacturing
practice indis--
- pensable

(i Weighing and do- (i)erude pharma Bulk rharma=—

- 'Bpge eguipment,

cauticals, .

ceuticals,

(ii )Reactor vessels, {ii)intermedia~ various salts

mixers,precipita- -

(iii)Filters;sedi-
mentators,
(iv)Dryers =
(v} Laboratory -
equipment,

Investment s
200-1,500 .
thousand US dollars

ctes, o
" (iii)basic che-

micals

and deriva--
tives

100-200
persong,
inel,

3~% chenists

[4))

ADVANCED CHIEMICAL

- BYHTHESLS

(i)Storage,weighing

‘and dosage equipment
“(ii)ReaQtor vegsels.

. for chlorination,

Kﬁowehow indespen—
sable

nitration,reduction
oxidaticn,sulhona~
tion, acetylation
ete, -
(iii)Cristalizers,
Sedimentation,
equip.Tillers,
{iv)bryars S
(v) Grindera,mills,
micronizers,
(vi)Laboratory,
(vii)Bcuipment,
measurenent appara-
tus '

Investments:
528 million
18 dollars

Basic Chemicals
(organic and
inorganic Jand
intermediates,
benzena,
phenol;aniline,
acetic acid

or anhydride;
chlorins,

chlorgulphonic .

acid, ate.

Bullx Parma—
ceuticale

{Salicylates
sul phamides,

anti-malarias
anti-parsi—

Tics,anti-

tuberculoéis

etc).

5002000
pErsons,
ii‘?Clc
20-H0
chemiets -
and other
techni-

cians
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- 200-£00

7 AHTIBIGTICS' (i)Fermentors'and (%) Corn steep Bglk antibio— -
) . -other fermenta-— licquor, - i ties pPersons
(Fermentation S ) ] - _ o -
B pr00653$i= tion equipment, (11)Soyaxlour'_ {oenicillin, incl.
' (ii)Vacuum filters (iii)Sugar _streptomycin 50-L0
centrifuges. (iv)Lard and. cftetraeyeline chemigt
Enow-how indige . {iii JAbsorption oils(maize,soya oxytetracye- ricro-
pensable equd pnent peanut 7 linejerythro-  biologist
including strain {(iv)Vacuunm divers, (e Dantringlu- mycine atc.) -pharmna~
cultured of high (?)Crys%alizers, coaa : cists and
efficiency (vi)Eulveriaation (vi)ﬁmonium, other
ecuimment potagsiuvm gl tech-
(vii)Rcking machi~ vhogphate salts, nicians
nes {vii}Siicones,
(viii)Golvent re- defcamers,
covery gguipment {ix )Ton—cxchangs
{(ix)water murifi- rasins
cation and de— {x) Filter aid
ionisation unit mgteriale
(x)measurements
apnaratus
{(zi)laboratory
equipnent
Invegtment
50~-70 nmillion
U5 dollars
& ROCESSING OF (i)Crininding eouip~  (i)Medicinal Faarmacopeian  50-250
HEDECINAL HANTSS ment mizers plants (roots grade ackive paersons
EETRACTICH (ii)Extractors rhisomes,barks subatances or inel,
~HIATIFICATION (iii }Concentration leaves,flovwering intermediates  2-5 che=
CHEMTOAL TRANG- and drying equip, tope, flowers, for pharma niste
PORMATTONS - (iV)FiI"CGPS topes,flowers centical - with
{v)ieactors fruits,;seeds ) gynthesis experisnce
(vi)3olvent reco- (ii)Bolvents and eynthesis in pro-
awrilliary duction

Know how— indispepn— ¥ETY univ

‘sable

vii)Laberatory
equipment
(viii)¥ator puri~
fication unit

Investment:
I-10 million
UsS dollars

chonicals




S PROCESSING OF
(ANTHAL BY FRC=
SAICT -

Know—hdwﬂindispen—
- sable

P e

{(1)Cooling storage
equipmnent,

ii)g
iii )Extractors.
iv) Filters,

v) R

ration and drying ete.
atquimment, )
(vi)Solvent recovery
(vii)Laboratory

eguinment

Investments
5002000
thousand
US dollars

inimal by-pro-
. duets of com—.
rinding machine plotly bhealthy
animals such as
nancress, liver
eactors;concen~ bile;bypophveis

Active sith-

stances

from animal

organs,

{ingulin,

hormong,
hepatis

EO--100
PEYroons,
incl,

35
chemists,
veterinary
dootor
etce
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533.  Depending on the stage of pharmaceutical - nroductlon and - plant locatlon 1t to
necessary to ensure avallablllty ofs

(a; su‘finlent quan%ity of water of proper quallty
(b} electric and thermal energy, and .

(c) qualified workers and te ﬂn1c1an,_ T
534. = Considering the present stage of develonﬂenc anﬂ planne? pFOJects in scme
countries, tentative proposals are made for the s sepeialization in pharmaceutical
oroduction in Africa for the hext 5-10 vears (iable IVu 22).,

"Table IV, 22%° Te1ra;1ve proposals for uPEClallZatan in various types of
co pharnaeeu tical production in Africa

Type of production activity . Countries recommended for

Stag . L - . .
age naw progects‘or exten51on) - implementation
1~ Repacking of BulL pharwaw o )‘
" ceuticals )
) All countries with no manuf—
2 Galenic laboratory f% acturing facilities
3 = Intra-venus Fluids -
L. Formulation ’ Aloerla, Bthiopia, Chana, Ivory Coaat
R : Kenya, Mali, Mauritania, Higeria,
K Senegal, Sudan, Uganda, Tanzan_a,
7a1re, etc.
5 Simple chemical procassing stblonla, Ghana; Ivoery Coast, Renya,{f.
' : Horoceo, Higeria, Tanzanla, Zaire, . .’
ne \.-l-cn
) Advenced chemical synthesis

Alﬁerla, gypt, Lthlopla, ﬂenya-
ngerla, Tanzanla, Zaire

7 Antibiotics
8 Processing of medicinal Algerla, Angola, Cameroon, Zthiopia,
rlante - Gabon, Kenya, Mali, tlozambique,
e : e T B Naﬁagagcar, Morocco, ngerla,
.uudan, Uganda, Tanzania, Tunis 1a,;“
Zaire, Zambia, ctc..
9 Brocessing of animal by-products - 'Ang01a, Cameroon, Egypt, Wuhlopla,

‘and waste products Nigeria, Sudan, Zaire, ste,
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535, HManpower requirement for pharmaceutical production is not that high and depends
on the type of manufacturing unit. Order of magnitude of such Pequirements could be
determined with the help of a composition of the required personnel given in Table
IV.233 SR : ' o o o

Table IV, 23: The Composition of Manvower. Requirements in the Fharmaccutical
Industry (percemtage)

Rroduction stage

~Repacking. = C . c=3imple ‘—Advanced
: ' ) ' © “chemieal chemical
synthesis .
—Galenic . ~Formu— - -diedicinal —-Antibiotics
=1,V lation = "plants -
Fluids . —Animal by-
- products
Total 100 © 100 1o 190
1. Managerial Staff 7 -2 8 -9 5 7 L -5
2, Technical Staff: 23 6 ' 5 10 -15
of which: ‘ - S
pharmacists _ 1-2 4 1 2.5
chemists L 5 - i i 3 7.12
mechanical & electrical - - _ - 0.5 0.5
others =~ = = o - - 0.5 0.2
3. Foremen and : : o _
Technicians _ 10 1z ‘10 . LS
4o Bkilled workmen , ‘ its) a0 - 25 R
5. Clerks = =~ .. . 10 1z 10 9
6. Unskilled workmen ’ 30-31 31-32 43~hi 33-39

536. 1In the relatively advanced countries {Zgypt) or in subregional or regional

organizations such as Arab Company for drug Industries and medical appliances

(ACDIMA), institutions ‘specialized in pharmaceutical design (Bngineering firm) should ' : - -
be set up. Such units could participate in the preperation of feacibility studies or

projects undertaken by foreign contractors, Gradually, it should, by itself be able

to undertake engineening and design work ofor local investors as well as foreign

customers, - ' o ' - '

537. The staff of ¥he engineering fi m could be recruited from ameng the experienced
technical persomnel of existing pharmaceutical companies. The engineering firm could
also participate in the &éxecution of projects in related industriss; c.g. processing
of food and agricultural products, formulation of pesticides, cosmetics, etc. This

could create a sound economical basis for the company.




530, Assistance of ‘fnternational organizations (ECA,UNIDO,YWHO) is indizpenséble for =
the promotion and implementation of pharmaceutical, projects:in Africa at the:country and
subregional level: Assistance to be prov1dea by thesa” organ1*a51ona should 1nclu1ea

(a) ‘Elaboratlon of long—&erm planu for the development o ‘the ﬂ_,‘
pharmaceutical industry in individual countries or subregions; '
g~(b)-xfreparat10n and/or evaluation of prewfeaslblllty anJ Aﬁaulblllty ‘
-~ wgtudies for 1nd1v1dua1 projectss :
'(c): W1aborat1on of progects which could be ea511y adonteu in 1nd1v1dua1
ecountries; e.g. model projects for Intradvenuw FiUld mandfacfurlng
unit, for formulation plant ete,: : o
(4) Financing of pilot plant projects of essential importance ior'the
pharmaceutical supply in African countrlcs, eagq ga3 nic or
_‘4',._}medlclnal plants processing units; and
(e) Creéation aﬁh strengthening of iralnlng Cantres, w1th Gﬂphaula on
'-cralnlng on nanufacturlng paractlcesq '

539, Conerete programme for'ECA/UNIBO assistance'for'théfgig_¢6&ﬁtr£ea“?i§ifédghre
included in the country reportse S A

GQ4MEDICINAL_PLANTS AH@TTRAEITIOﬁAL'MEDiciN“ﬂ Ii AFRICA
540,  African countrles are. PlCh in nedlclnal plantso In 1anvan1a for ‘example; a
Chinace team had 1dent1f1ed occurance of aoout 19000 herbu of medicinal interests,
Tanzania and Cameroon are tradltlonal exnoriers of a range uf med;clnal plantc_te the
industrialized world ' o :

54ls Medicianal plants con%lnue to play an lmportant role 1n bradltlonal med301ne.
They are widely used by Afrlcan countrle where the najorluy of Dopulatfﬁn semkg “the

assistance of traditional healerﬂ as the only neanu of aualstance.

542, They algo renresent an 1mﬂortapt T materlals source for the pharmaceutlcal
industry. World production of pharmaceuticals based on medicinal plants amounts to
more than 1l billion US dollars per year and shows a constant growth QH/‘* In the
United States of Anerlca, a survey has .showm that 25 ‘per cént of all prescrmntlons
dispensed between 1959 and 197& con alned crude plant extracu or pure actlva e
constituent . émj ; i

543, Tﬁe ﬂaJOPI Y of medlclnal Dlants are utlll od in the’ form af galenlcal prenaulJ _'
rations. -Modestly. equlpped laboratorles are capable of extra, ng or 1solat1ng the -
active sunstances. :

31/ Sumary of the Draft Uorld-w1&e otuay of the Pharnaceuulcal Industry (UNIDO)'
IGIg«?&)g June 19/0,. - SR .

L)
i
.

An Integrateo Approach to Research on Meﬁlclnal E&ants, by Ne Anand,
ID/HG.271/3; ‘February 1973, L - po e




=130

54he The role of traditional medicine can nct be 1gnored when con51der1ng pharmaw
ceutlcal consumptlon and manufacture in Afrlcao

5&55 TP&dl%lOﬂal nedicine requlrenent of African countrleg could be met if tradlm
tional medicine were a53001ated or better. 1nuegrated w1th ‘modlern medicine 33/.

546, A clear perspective of the hOSSlDlC role of tradlylonul nedldlne in developing
countries has-been stated by Dr. Halfdan Mahler 3&/ "For far too lohg, traditional
systems of medlclne and 'modern® med1c1ne have gone their separate ways in mutual
antipathy. Yet, ave not their goals s identical to 1mprove thc aealth of manxlnd and
thereby the quallty of . life?"

547. Following 'hege conslderatlons many Afrlcan‘countrieﬁ are naklng offers to
elevate traditional medicine through integration and- enrichment with modern medicine.
According to information received from 19 countrles in Africa ;i/

(2) "C-had in their Ministry of Heo altb a unit concerned with
traditional medicine; o
{b) 13 were carrying out con51derable activities in the fleld 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 framework, whether 1ntegrated into the
© ' health team.or co—operatlng more or less clouely with it;
(c¢) 10 institutes, research centres or herbaria that deal ﬁltﬂ '
rroblens of traditional medicne;
_(d) & were carrying out research in that field within universities;.
ey 5 had appointed national committee to deal with the problems
' Traditional medxclne or had held natlonal symposia, .
uorl shope and seminars on this topics
_(f) 7 possessed officially recognized traditional medicne associations;.
(g) 3 hed legl lation governing traditional medlcine"o~

5LE, I&anto with pharmaceutlcal potentlal ceccuring in fthe reglon 1nc1uae Rauwol;ma -
Serpentina, Strophan%uu, Vines Rosea, Voacanga, Alces, Fygeum Africana, Yohimbe,

Agave sisalana. Some of them are collected and commercialized. In Camercon, a

specialized agency, SONACOH, is exporting annually about 300 tons of voacanga grains,

10-15 tons of Rauwolfia, Vohimbe and Straphontus, and 2-5 tons Frgeum Africana. The .. |
annual turnover of ONACOM is about 1.3 million US dellars. ONACOH is currently

negotiating with a Belgian company for the estsblishment of a joint venture Companyy .

33/ HMahler R.Ho? Yorld Health {1977) 3, cit. from "An iﬁtegra{ea‘approach to
research on medicinal plants by H. Anand IB/WG& 71/J, February 1978,

3,/ Afvican fradlulonal Mealclne, HHO Reglonal Office for Axflca, Afro Technlcal
Report Series, No.l, Brazzaville 1070.

35/ Summary of the Draft Wrold-wide Study of the Pharmaceutical Industry (UNIDO/
ICIOI;?Z’)’ June lg?tao
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SO0CAVO;  for the processing the graxng of Voacanga. into Tabersonine. Chlorhydrate, an
intermediate. for Vincamlne proauctlon,; Investment has been estimated at about 2
million US dollaréo' The Whole outpat of Tabersanlne is to be purchased by the R
Belgian, flrmu . . ey

B49. The Centre d'Btudes des Flantes Medicinales (CEPM) established in 1974 in Yaounde
includes botanic#l, pharmacological and chemical sections.  The hotanical section has
1dentxlled and.catalogued more than 500 plants by 1nterv1ew1ng and cooperatlng with .

55 traditional healers. The therepeutical properties fo individual herbs will be’
pharmacologlcally and chemlcally tested. If satisfactory results are ontalned, the
chemical isolation of active components will be ‘carried out, The research programme of
LCERM for the next'flve years has been ormulakud as follow. B I

(a) Botanlcal reﬁearch of medlclnal plantes

(1) Registration, collection and conservation,
(11) Idcntillcat;on of species and famllles,
(111) Cthlvatlen of gelecte&- species :

(b) Cheﬂlcal research of medlclnal plan% '7‘ _"

(i) Extraction and 1solatlon of active substances;
(11) tructural identification of active substances;
(111) Total synthesis or seml-uynpheals of active substances;

(c) Eharmacologlcal, pny51ologlcal and blologlcal resea.rch°

(1) ‘ Therapeutlc act1v1ty ancl toxlclty of. medzclnal substanoes,
(11) fhy51elogy of medicinal substances, :
’ (iii) Concltlonlng of medicinal sustances.

550 = The cost of the above five Vear reauearch programme is about &4 mllllon US dollarg,
including the investrient of a small-scale processing unit (pilot plant) fHowevery

out of the manpower requlreneni -of 19—1u Cuallrled regearch. workers %He Center has
actually only L personso_

551. In Tanzanla a Tradltlonal Medicine Research Unit has recuntly been established
at the unlver51t§%01 Dar-es-Salaam. It carries out surveys on the different aspects.
of traditional mediciné and intends %o 1ntegrace the approach used by healers with
those of doctors by organizing co-operation bétween them. The real activity of the
Unit could however; be developed when adequale facilities are avalﬁable. The .
construction of 'a laboratory project comprising pharmaeologlca ;. chemical and extrac~_
tion sectlons and QOatlng 250 thousand Uo dollars is expec%eu to start in 1979, '

BR2. Further developmencs inelude %ne egtabllshnent of a Hatlonal uerbaflum:Cen%er for
colieeting samples of medicinal plants and a Botanic Garden in Maragora dlstrlct Lor -
the cultlvatlon 01 commePCLally v1able medlClnal ﬁlants. : :

553, At the preoent Tarizania produceg hecogenln as a bynproduc% 51gal (Agava Sisalana).
Hecogenln is an extract from the fleshy waste obtained when separatlng the flbre.' 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 isg procesged and
purified into hecogenln acetate; an 1nterﬂe31at° in steroids gynthesis, "It seens
advisable that-the prulflcatlon stage is carried out in Tanbanla and pure instead of
crude product sxported or better Shlll TLr%her PPOCBSSGdo T ,
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554« In Gabon,-Institut de Fharmacopes et de Medicine Traditionnelles (I.Faa.Me,Tra)
has been established within ONAREST, a govermmantal organizatidn for scientific .
research., - The Institute intends to underiake cersus of traditional healers in thé:
country, identify the medicinal plants utilized by them and carry out a systematic
research on such plants.
555. . The reséarch.work aims at. indentifying active substances such as. alkaloids, .
cardiotonicals, aromatic flavours, suponicals efc. At this:initial gtage it is dnueru-
stood that the: Inutltute requlres 10 additional graduateu anﬂ technlclans..

'5500 : The fuature development in the- fleln of medlclnal plants in Afrlca shoula he
directed towards processing medicinal plants loecally instesad of exporting them as crude
naterdals., TIndividual governments should therefore support all initiatives and

assist enterprises in securing the necessary credit and other facilities needed to
establish or develon. : :

(2) The cultivation, collection and harvestlng of nedlclnal Dlant :
roots, rhizomes and barks, leaves or flowering tops), *loweru,"'r
fruits and seeds and related drying, storage and preservation faci-
lities. L _

(b) Galenic laboratorics: for gimple processing of indigenous medicinal
plants into galenial forme correctly and adduatély mixed, dosed:
and pacied in form of tea mixtures, brews and infusions doses, polvers
or granulates and syrups or solutions. Galenic mreparations, ‘based
on efficacious amd mroven traditional remedies and adequate |
guarantees, would provide patlenu with medicines which not only
meet their needs but also are in harmony. with tvadition;

(c}_-Snall and medium scale installations for the extraction and
_proceu51ng of plants into intermediate or final products for -
use 'in pharmaceutical or other applications. The,cbﬂversibn‘gf
hecogenln extract into Hecogenin Acetate and consequently into’
more sopidisticated products referred vo eavlier might serve as
‘an  example of this kind of initiative., Based on the level of
. mrogress achieved in the utilization of their medicinal plant

- resources Governments should restrict and even;ually ;rohlblt
the exports of crude nedlClnal Ulanumo

Bh7. Internatlonal organlﬂatlons, partlcularly UHI?O, are helalng developlﬂg
countriez to reailve that local botanical resources have important potentials as

raw materials in industrial pharmaceutical production, UHIDO has been collecting
data on available medicinal plants for a muber of years and is promoting inter-

" national co—operation among dbveioplng couritries to promote the industrial use oi_guch
Dlantu."ﬂ1+h this in view a meeting on Technical Consultation on Froduction of =
frugs from Medicinal PFlants in Developing countries organized by UHIBO was )
convened in Lucknow, India, 13-20 March 1978, The papers presented at the meeting
which wepe recently published give a comprehenulve knowlbdge ahout %he dlfFerent
aspects of meﬂ101nal ﬁlantso' Thay are:

(a) "E&ants of the Afrlcan Pharﬁacopealbs ﬁsed in the Lreacment ‘of
' Tfoplcal Diseases™; by J, Kerharo, Professor of Eharmacognosy,
‘Department of Medicine ‘and Fharmacy, Un1versl+y of Dakar,'_ '
Senegal (ID/WG.271/1, 13 February 1977
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(2)

558, WHO is another organlzatlon concerned with tradltlonal nedlclne.

recent yea
medicine w

559 e The
Brazzavill
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"Industrial Recquirements For Fboceu51ng Hedicinal Flants”; by

L. Bombardelli; Resecarch Laboratories Invernl della_Beppa Sp A, Milan,
Ttaly (IB/%0.271/2,22 February 1973); ' ?
"An integrated ‘Approach to-Research on Medicinal F&ants”

by N. Anand, Director of Central Drug Research Instxtute,

Lucknow, India {ID/WG.271/3, 24 February 19?3)
"Medicinal Flants for Curing Diseases other than Ccnnunlcaloe,.

Tropical and Infectious", by T, uanlberg, Brofessor of '
Parnacognosy , University of Upneola, Sweden (I?/NG/?71/A,

13 March 1973). :

..%

_ WHO has; in
rs, put cmphdsis on the need for reueurch 1n and 1ntbgrat10n of traditional
ith modern meflicine, - ‘

Regional Expert Commlttee on mr;dltlonal MLdlClne in Axrlca, é;/ held in
e from 9 to 13.February 1970y gave the follow1ng deflnlflon of traditional

Traditional African medicine might be considered to be the sum

total of practices, measures, ingredients and procedures of all
3 [ g 2

kinds, whether material or not,; which form time immemorial had enabled

the African to guard againgt disease to alleviate his sufferlng and to

Cn

The

cure himself",
possibilities for integration, the report of the Committee stated:

"Having thus noted the impact of traditional medicine on health

in Africa, the Committee recognized the mnecessity and timeliness

of in%egra%ing the activities of traditional medicine into various
types of health care. In view however of the histrocial relationship
between the two systems of medicine,; their different basic concepts
and the fact that their methods could not readily be superimposed,
such as integration of activities could only be planned and effected
gradually, special attention being paid to the condition prevailing in
each region or country",

Committee recommended, inter alia that

(a) the cultivation of certain medicinal plants be encouraged in
the villages so as to have available at that level simple,
effective and inexpensive means of treatment;

(b) national herbaria be established, ethnobotanical and pharmaceutical
research extended, cultivation of certain medieinal plants on an
Andustrial scale encouraged and a local industry developed for the
manufacture of pharmaceutical producte; based on the Region's
medicinal plants; and

{¢) +the export of medicinal plants for commercial purposes be repulated.

3%/ Afri

Afro

can Traditional Medicine, WHO Regional Office for Afrlca, Brazzav1lle 1875,
Technical Report Series No.l,
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560, In view of the above efforts by 1nd1v1cua1 Grganlzatlonu 1t wauld be advisable
to co-ordinate their activities in assisting member States in research and procesging
of the medicinal plamtﬁe‘ Such asalutance should includes .

{(a) Financial or material wupport to research 1nst1tutes or centers
(1nclud1ng those in Tanzanla and Cameroon); and
(p) Manpowers advigors or experts fors

(1) Research ingtitutes such as those in Tanzania, Gabon
and Cameroon,
(ii) Freparation and evaluatlon of feaSLblllty studies on
' projects such as those for processing crude hecogenin in -
Tanzania, Voacanga in Came “ooa, etC., and
(iii) Eatablishment of galenic sections or independent o
: laboratorles to transform ﬂedlclnal ‘plants into: galenical -
preparations of guaranteed quality.
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ANMEX 1140

imporis of all chemleals in Afrlea for the perjod 3.968-_-19'?? in LB, Bollars

968 . 1969 1970 1871 1972 197s 074 a7 1976 . ...1977

SORTH AFRICA 287408 528703 349331 397456 491707 611436 1079837 1536573 1466341 1806985
102 Mgerfa 80630 95082 102017 111882 145744 155475 300000 . 430000% 463000 477000
106 Egypt, 76140 G4749 10051 111920 128754 1302 BITMI7  B18S07  BUBAL 515269

105 Libyan Arab L ‘
Jamahiriys - 33405 25378 31961 . 42344 . S0603 ., 70922 100932 149000% . 144000% 153595+

101 Nerpego .52209 52621 E778 . 50055 79266 109924 7 175413 206456 520000% 276304
107 Sudan 25447 28304 3WEL 40715 43624 60695 83075 119764  122000% 122999
104 Tunlafz . 19482 22571 22553 30733 38698 43340 93350  112g46  14B000% 1 151820°
WEST AFRIGAT . 186027 217816 280691 345690 322197 432477 625731 910W8 1012234 1535541
116 Benin: o 4101 ¢ 5240 5642 6942 E669 9745 - 15172 13008+ 13000 - 14784
* 120 Cape Verde 530 554+ 628 B ere 65" &20 TR0 B3* 1200¢ 1135
121 Gambla CI505 - labg% 1411 1718 - 2187 3057 Aa54 5229 5279% 5AOL*
128 Ghana 47382 53991 - 653E  YOIT4 . 47522 77960 206836 110222 1200008 128113
12% Gulnea - _—— e - ™ o — - . -
127 Gulnen B, 1550 1@+ . 1800% 2630% . 20000 2500% 1800+ 2300% 2713 @554
114 [vory Coast 23097 24747 29288 55192 36548 52393 g7585 10514¢ 116159 133516
126 Licerla 7633 7781 w40 11549 2315 12785 18534 21961 32000% 34756
11% Mall - 2954 2957 - 40%¢ . ¢ 4iod 7248 . 8210 . 10361 21664 . B300* 9097
111 Mauritania 1371 2730 %07 3020 4440 4100% a8l 4334 4860% 6161
187 Niger - .- 2210, 2Gi6 . 4059 C 4087~ 4473 8588 6298 4310 6300% - 7139
131 Wigeria 62866 ~  B5098 125838 170741 135957 202750 2962 540896 632190% 1113976
112 Swenegal 17344 14070 16083 16328 22744 25706 28600% - Eoow 365915 81174
125 Sierpa Loone 6512 6767 7334 8136 £525 11218 14190 13615 - B67I 88504
130 Tege 4308 4059 4384 4916 6375 8179 14167% 15720 18000 20163 -
135 Upper Yolte -~ 2864 2246 3866 4326, 4849 7459 11931 19215 9415+ 10763
CENTRAL AFRIGA 100435 115085 - 139755 150506 175341 207385 . 286208 B54284 w5128 - 352780
153 Angola - .30000® - 33814 . 3924 427 48361 72611 92864 . 118860%  142362% 126091
152 Hurundl 2O00* 1500%  1500%  1p4e® 2463 1952+ 2B4B% 0 0000F - 5000% S50
L ABBCBRBPOGR e et e e
Une fispe of 23199 se571  dyeas  BisI0 38703 aBaar  57Esl BAIEE T 76125% 97248
357 Contpal AT, C ‘ N S
Edpdre 3349 3497 N4z B AZHeCTTCOURTER 0 YB4s - B00D® T B7IE
1% Chad 2213 3296 48135 4217 5232 4858 G2E o0z 9663 11526
1138 Congo 5834 6380 5004 5833 Y468 10759 8173 13160 12085 14261%
141 £4, tulnea 2650¢ 2600% Y 2320 2BO0H 2990% 3200% 2525+ 4500% 3525
138 Gabon 4745 3437 5560 6890 7087 9693 9000 11683 i9628% 22710
151 Rwands 1373 1960 2165 1990 2425 a%az 2316 4257 2000* 8044
123 Sao Tome &
Princips 1110% 1200% 1510% 1442% 1472 25008 1475% kb 1600+ 1841

148 Zalee 24558 31510 435661 A6TED 56058 75118 9260l S6478 B2003 &4318




.

863

1969,

v

S R w72 s i 75 aeTe wwr T
| AFRIGH . 178800 193009 257500 7245001.. 25oate | BR002. . 512025 . SHESL | 487950 . 5SE0eC
157 Botswana S0 212k 289 3475 4303 2515, o 3561, 11480
170 Lomoros 1550 1585 1420 1548 1512 1700 1500 1775 2500 2398
125 Sthlopia 16566 1740% 19932 22?8 22124 2300 33363 54255 52816 58260
LE3 Hanye CH1494 33463 41453 51543 5%a41 72591 1lada7i 103017 104663 130431
158 Lesothe 2000 - 2144 A7EL 545 ZEHE D0 FHoiz 10954 13404
134 wadagascer 18206 @62 21745 ISP L@Eme 2530 8. 57000 51649
L4 ialawl 5110 BICH 7152 10801 5799 11680 25042 23000 23490
172 Hauritlus g561 - 53 5362 Be4% 13267 15054 29937 25090, 40764
167 Mozam* Tue - 15893 20896 2408% 15479 17398 21849 21413 28655 18863
173 Seyenellas Coarc | 469 B0L 721 899 1064 1371 1718 2152
7 Somalla B2 Te9n 3043 4045 5557 12386 10524 16000 18225
134 Swzalland 3510 3969 4815 8072 7713 8056 15583 21454 25043 -
e Tenzania Uae ’ o : o
fsp,. of 5948 17063 Z4433 TLI59 35340 483ES 71193 62905 56419 30219
1% ganda 11410 11383 14013 19135 1188l 12949 15690 15438 2aBE7 wRaz
162 fsav]a Ipzle 31SY0 a4z GA2%7  4pl2s BEGBL 75285 120047 729 '
P 3 ot 4705 B3 5803 5089 4150 450 4700 4820 3500
STHER DEVELOFING. o ) .
LR | AB0BZ 46432 81804 1255 67183 &7393 104224 110209 115078 7134445
15 dsmibla : 'ew.v e san Clame V sao [res ) ces aes e
171 Réunlon 13893 15453 15085 L A7RER 20885 27340 30804 41919 42276 51445
162 Southarn ' i _ o ; : J '
Rhudasia 32190 30959 36519 43345 4bEET  BOOSL 63420 68290 THO0 BIGOL
TTVERGE [HE : . ' .
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Tl AFRIGA Caeeno7a 1114502 100932 1509752 1595406 2115173 3474995 420157 - 4034784 4551591

Source:
AT
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Potroleum  fining capacity in Africa (1978)(4n berrols por d@y)  

Countgx

Algoria
Angola
Camcroon
eyt
Ethiopia

- Gabon

Chana _
Ivory Goast
Ronye,
Liboria
Libya

s lagasy
#orocco
Mozambique
Higoria
Rhicdosia
Senogal
S3iorra Loonc
South Africa
Sudan
Tarzanis
Togo
Tunlgia

zaire {Kinshasa)

Fambig

oz

oo,

Existing

663,300
35,000

175,000
14,790
38,000 &/
28,000
39,000
25,000
15,000
9,000
11,440

76,0007

10,000
445,500
26,000
17,000

25,000
16,700
25,000

i e ]

875,730

scurccs:  Potroloum Tlmos, marcn 17, 19[8

Undor congtruction

562,000

47,4500

£0,000

200,000 8/

50,000

20,000

965v5GO

a/ Information Obtalﬂud durlnp tnb field mxw510no

Progosed

130,000

20,000 a/

6,500

T A S v T

130,000
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Annox TII.C

1990 for, dzfﬁ‘wnn‘u
typcs of plea.h"tz.cs,

' 'synthutm fibros

and detorgonts m
Hesl  angd Oewbral
African countrics
a8 woll as Xport
posaibiliticg

TR a"mam upte T

SrTeBUm 08T ehgi HIT,
or industrial SHomist

with wide uxpericncs
in the use and proe

duction of tho potro~

chanicals and markat
surveys

Projoct Projoct - Post 1979 ) . 1951 Tﬁtal

¥o. Title deacription " Wo.. m/m Vo, B0 Toe m.f Moo my/ .
SUBREGION o '
North Africa

1. Karkot supvoy and Industrial cconomist/ 1 12 1 1s
future demand upto or chamical unginver/

. 1990 for different or industrial chomist
types of plasti CH, with wido cxperience
synthotic fibres, in the usc and pro-—
rubbur and duction of the potyo-
dotorgents in Nor’bh chomicals and markut
Africen countriog, surveys -
woll a8 cxpord

posgibilitice

2. Tdentification of Chomical unglntbr/ 1 12 N ¥
projucts and pro- or industrial Co
raration of pro- chomist with wide
foasibility studios  oxperionec in Pt 1o
rolating to chanical induetiry
plastlcs, synthotic and the priparation
fivros, rubber and of foasibility
doturgonts in Yorth studi-g
Africen countrics e

C 3 dost and Combral

. ' Africa N

Markoet survey and Indus"tmal Coonomi, btf. ] 15




mext IIT.C

we 2
Toloot Brojoot s e i POSE RS X A M L S R ) R T T
W e ¥itle  doseription - o NOe W/ Fou .W/@ Fo, B/ Noe B/m
Cg2T . Idontification of . ical ongincer/ = 77 1 715 o mls s
el ppojectsand prow or industrial chomist i ' o S '
T paration OF PREST U with WIS cxpurience > e
feasibility studics in petrochuasical
relating to plastics, industry and tho
synthotic fibros, pruparation of
rubbor and dotergeunts foasibility studics
in Weat and Contral T '
African countrois
Fast Africa.
5e Markot survoy and Industrial cconomist/ 1 12 1 12
futurc demand upto or chomical cngincer/ C
1990 for difforont or industrizl chamist
types of plastice, with wide oxporionce
synthetic fibres, in th¢ usce and pro-
“rubber and - ductioh of the petroc- g
dotorgents in Hast chomiecals -and markot
African countries, SUTVLFS ' :
4& woll as expor:
possibilitics
€ Tdentificabion of Chomi cal enginoor/O? 1 1z
projects and pro- industrial chowist
paration of pre- with wide oxporienco
Teasibility studics in potrechemical
relating to plastics, industry and the
synthetic fibres, preparation of
rubber in East Teapibility studics
African countrics '
Total Subrsgions 2T 3 391 1z 6'h_ 78

-
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Page 3
Projoct Pro jeot Poset 1979 1980 1981 _Totai
Nos #itle - “escription No. m/m No. mfm Mo, mm ‘o. m/m

COUNTRIES VISITED
9 country projects A dotailcd in

country reports 3 20 2 1z 12 32_ 17 A4
ECA HEADGUARTERS
Development of petro- Senisr chemical 1 12 1 12 1 12 3 36
chamical industry engincer/or industrial
{ co—ordination and chemist with wide
follow-aip) expericnce in planning

and in the preparstion

of foasibility studics

of petrochomical project

acquainted with the usc

of petrochanicals

6 58 6 63 14 56

Grand total

28 178
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Annex IV.d

Count Ty

Foralation

Popnlation

Poptiation per
~Year  por pnysician por phammacist  hospital bed

Llgeria
Angola  "§(”-

Gentf%l Afriéan Iméife

Chad - -
Congéf
Bgypt
Bthiapia
Gabon
Cheng . -
Ivory'ﬂaast‘_
Keny5 

Libtya
lizdagascar
Mali
Mo?éses
siozambiquo
Figeria
Sudan
Uganda -

United Republic of Cameroon

Uﬁiﬁ@d'ﬂﬂpublib
Upper Tolta -
Zaire - -

Zainbiz,

of? Tanzaniaf'
S .“fl 13?6 . 56;480

1949 7,860 .

1973 15,170 -

1974 45,430
1975 27,810

1975° 47,980

1975 . 6,310
1975% 4,630

1972 69,340 -

1971 5,210
1975 10,510
1975 15,220
1973 16,300
1975 950
1975 10,770
1974 42,770
1974 . 13,980
1971 16,580
1975 14,810
1975 12,680
1975 27,110
1974 17,790
197% 18,490

1972 27,9%0

1335, 10,370

I

66,800

190,710

306,000

14,480
231,540

33,330

21,450

108,560

To.0d

59360

* 89,010

370,670
34,610
60,770
42,460
35,090
A24,930
64,080

409,280

5544550

174,500 . .

340 .
320
810 ..

150
410
3,080
100

oo

BE0
760
2de
410
1,350 :}
750
770
1,170
1,110
640 .
360
760
1,170 - © -
330
250

Tugoslavia o

Finland .
United Kingdom

g 850

195 700
kDT 160

170
70

Source: Worl Health Staﬁistics&m-ﬁnnual WHO Genoral, Volumg' TIT,-1977.

G = Persomnol in Goveramoent Servico.




_ Annex IV.58

ieg

ieports of Pharmaccutioali by{ﬁfrican:Coﬁnt

“Country

(4 iiliion Us dollage). . . T

‘19?6'”

1971

.i‘ﬂa lg’ [ I‘ia
Angola -
Bonin ©
- Rurundi L
Central African Mupire
Chad .
Ccngo;‘
Egypt
Zthiopia
Gabon .
Ganbia
Ghana,
Ivory Coast
Kenya.
Liboria
Libya
Madsgagcar
Malawi
Hali
Hauritania,
Mauriting
Horcooco
#ozambioque
Tiger
Megeria
dunion -
Hwanda -
senogal
Sierra Leono
Bomalia
Sudan
Togo
Tmisipg
Uganda,

United Ropublic of Camerosn
ic of Tanzania .-

United Ropubl
Upper Velta "~
Zeire
 Zambisg
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Aymex IV.C

Approximatc Investmonts for Formulabion Units

The following are cxamples of investment costs for formulation units as ostimatcd
by UNIDO a/:

(a) Tableting machinery unit, with a capacity of 350,000 tablots/8 hours:
1S%25,000 - 40,0003

(b) Tabloting machinory unit, with a capacity of 2.4 million tablets/8 hours;
US300,000 - 400,000

(o)} Injcctions (60,000/8 hours) and vials (25,006/8 hours):
US.650,000 ~ 750,000

(d) Solutions (64,000 units/8 hours, 50% thercof syrups):
US 500,000 =~ 600,000 :

(¢} Ointments, 24,000 unit/8 hours (500 kg): US®150,000 « £50,000;
(£) Suppositorice, 30,000/8 hours: US*300,000 -~ 4004000
(g) Packing machincry unit for all the above products: US:3300,000 « 400,000;

(h) Quality control facilitice and laboratory for thc above preduction:

Land fequiremonts for the above formulation plant: 10-20,000 5q. meters.
Construction costs: about USI25 millions.

Minimum yoarly preduction of the above Formulation plant may be cstimajod
as follows

500 million tablets (coated -and uncoated),
13 million injections,

5.5 million vials,
10 million unite of solutions and syrups,
5 million units of ointments, and
12 million suppositorics.

Sulliary of the Draft World-wide Study of the Phammacoutical Industry,
UFIDQ/ ICIS. 74, June 1978.
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Esfsabllshmcn’c of Pnarmaceut J.eal Inrlus”sm 0B
Sin ‘Dcvclopmg Gountmm, Bonegs

Badapest, day 1969, UN, Wow York : 1970?
1D/3 ;,iﬁgxﬂ/wa 31/3) B
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Harch 107 :

80-' |

Proac,n'l- S:**uat:.cn Rwa,m:mg Pha,rma,cy and.
‘D‘mgs in Ugenda, Rur,art on Mission -

- Fobmary-iizrch 19?1 by Dre. L:I.Aa Atiso,
_lﬁiO/AFR/"Hﬂ.HM/&ADml 1072

2

~-Dévoloping i . .1 ]

Countrics . . . ... v
e tnnniioodes ~. . fop. Training ancl Rcuearch, chart Nos Yy e
Hew Jozxk, 1973 o

175 Teghno Yogy -Transf

in’ thc Phar_ efs
Industry, by L.He! Wort zol, UF Tnetiiods
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T gmta o 37s
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1972 Problcm.: d'approvaszonn»mm‘t ob g
e~} VAjOES do Panscmont on Re publiquc du _
o Tchad, Rapport de mission 21 Sop'i;c.mbrs..- RS
ey I T 1l Yovomber 1972, par 1o Dr. F. Johnson-
L A TS R SO SOOI - . L2 als[AFR/EHAHm/lo, Janvicy 1973
12 ---‘WE-Q zaupia - T1973 Dmg Control Lugislation in Zambia, Mport
Do et T e g seden T Aprdl <28 June 197370 n
i it e A _JsGs Fishor, WHO/ATR/FHAR/12, Scpomber. 1973J o
13 WO .v’’ . Liderta 1974 Fnareacoutical and licdicel Supply Sorvice
AR e An Tdberia,. Rueporhon misgion 28 July:=~
"27 Septombor, by Dr. FeS. B1shara, wﬂo/A_i i
SRR IR RPN AR L F&ABH/IB, Novomber 1974 l
14 UNIDO 7 ¢ Deévelopingi - :_71975 Intornational Comsuliabion liceting in thu
e o Gountrdos Tl [T U T POt T AP COURICEL  THAUSYETCH RRTAPVRT
5 UNIBO ooo% - Deweloping "'-_19'?4—- Annual training ‘Gourscs on pharmacou‘ﬁzcal -t
I e ‘Countrics. ‘3'1980 tc.chnologv hold in Belgium :

16 . UNCTAD - - - Doveloping ?-51975 #Major Issues in Transfor of chhnology to
: o e L Countrics o e . ~Develeping Counbricey-h-case of o
: _ o Cio.%0 .« 7 pharmaccutical industry, TB/B/ G.6/4,
R R TN : R Oc‘l:obl.r 1975 L

3T - ‘Wﬁd'ﬁdéxﬁﬁél Africa . o ‘19'?6 African ?mdluloral mcdlcmo, Report of tho
Office -fer wee oo e oo =--Regional “Bxpurt Commitioey” :Bi“hzzﬁ'ﬁ?fITC,
Africe - o .o 9=13 Fobruary 1976((Terhmoal Roport
B IR . Studics
18 BGA .. Afrioes o -‘1975 Phamacc,utlcals in Af‘r’wa (E/ (‘3\1.14/11712/'21{\
e e e et 3976
19 . UNIDO/ECA ' UDEAC - - 1-97_6.- Tdontification of Chemn.cal Produc'ts ma‘n
.0 TR {comtral - 1 Potemtial fox Integratod Developmont in -
" African Hmpirc, the UDEAC countrics, IIﬁJ-—llS/mR-lOL 1976 c
o Gongoy Gabon, R (pha"ma,ccuncals mclude&) e
- st o pameroonk . . REERIPEENS
20 UNIDO.."" °  Upper Volta 1976 Faisabilitc duno Inéustmu locale dp” 7N
S e T Febrication of Copditiomnemont dc Prmh:.‘bs IR
--Pharneccatiquos - of -yotorinairen par G
¢ J. Blomet, Iu/UPV/?Q/OZE; 11,01/97
B RN _ Janvier 1976 : e
1 iMIDOfECA - U UDEAC T 19’26‘ Pharmacoutiocal Inclustry in UDEAC, Torms, of |
L e s e e S o ~Roferencs for ConSul‘ban'ts for'a pro-» o
. il i Sl feamibility study e e 3
22 onxanjnnc o fenzania 1976 Peasibility Study on tho Bs‘aabhshm £
e e s Fhermacowtioad Industry in Panzanis l9?5, S
o Pollowsd By Provossl to BEtsblidh a : N
_Pha.rmaucu'twal Fac:tcry ab Amsha, F‘o‘bruary
1976
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Annex TV.D
Pago §

jis I

L'Ihiaﬁﬁatiqnalf"‘ -

Coumtry(ies)

" Year

" Disériptitn end Publication .

Organization )
'23‘”‘”“ﬂﬂT"&“BﬁKER”"'"*‘Nigéria - 1976 Peasibility -Study @02“& Federal Drug i
. S e . o - Mayufacturing Industry to Supply the Basic
o L Drug ¥eods on the flation, Decembor 1976
24 S WHO o Developing 1977 The Scloeotion of Besential Drugs, Report
S . Countiries - of a W0 Expowi Committec, Gonova 1721
o ' Co . Ockober 577 {Tochniial Ruport Services 61
25 BCA “Afriocs 1977 Lppropriatc Technology for SmAll-senlo ™
' o Indusirics, by DL. Hright, ECA Rogional
Adviser, paper prosented to the Werkshop -
organized by the African Associztion of
e -ﬁevclopmanﬁ'Financculnstituﬁians,-Mauﬂitius,
LR . _ April 1977 : : L —
26 ADB-{Africen ' - Africs 1977 Indusirics Fbarmaceutiques on Afrique,

Btude exheustive de feasibvilite, Tormos
de Rafcranc¢,.Avrilﬁl9?7y Abidjen

21 .

UNIDO .-

Bﬁrundi,'vganda,

~Botewana, . . . ..

Bxploratory mission on Wedieinal Plants,

- RE/RAR/77/015-

_ Tenganis, s " _ — e
28 uvIDO Tanzenis 1978 Developmont of FPhamisceutiosl Industry -
: AL - ' Pharmzecutical Adviscr Tanzania,
SI/URT/77/803, Dre m. Alzudin - appointmont
e e e e in prOgTOSE L
29, - UNIDO - .- Developing 71978'"'Guideliggg”fgr¢the-Ereparation!qf“a Fational
T Countrics 7 T 7 fist of Drugs éhiiﬁéiional'bemularyQ '
. S s e IDMHGEET/1, Jomuary 1978 0
3G ¢ UwIDo Africa 1978  Plahts of the African Pharmacopcias Used in
3 : B  the Tromtment of Toonical Discasos oy .
R msidiXerhere . TDAGSRT1/1, Fobruary 1978 -
a1 UNIDO Devoloping 1978 Industrial Roquiranenss fop Procossing
' Countrics ' - diedicinel Plants by &, Bombardelli,
. _ N . ID/MG.271/2, Pobruary 1978 _
32 UrIDo Doveloping 1972 in Tn% oged ow Appreach to Reoscarch on
' o Countries dodicinal Blests b Anand, oo
— . e ID/HC.271/3, Fobruery 1978 - -
33 UNIDO Doveloping 1978  Medicinal Plants for Curing Discasus othor -
Countrios than Commuricable, Tropical and Infcetious,
_ _ - by Fo Sandbers, ID/WG.27L/4, sarch 1978
UNDP, Executing Algoria, Chad, 1978 ZEeonomic and Tochnical Comoporation ameng

34

Agoency Guyeama

Egypt, Bthiopia,
Tanzania

Developing Countrics in the Phammaecoutiosl
Scetor, IFL/77/009/4/01/99 by a Task Force
crganizod &8 & result of a resolution of
folombo Summit Jonforonco on Fon-Aliguod
Countrics 1976 (12 months mission in
progross ) ' 5
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}a;g ‘j_q -
. Intermational i R
Foa- Grgaplﬂaﬁlon Caurtry ( vb) Yoan Dosceipbion and Publicstion
35 XXXI. world ﬁevcloplng 1978 Actidn Plugrmaine on Essontisl
Hoalth:, _ ,Gountrlcs Drags, WHA 31-32/May 1978,
dﬂssoclhmlon L _ Drug Pollclc and Mamugnmunf
; LR lCQJBlﬂnl Plants, WHA 3143%ﬂiay
- 1978
36 UIDO . Developing L1978 Tho Growth of Fhirkoboitical
ST e . Countrics ; Incusiry in Doeveloping
' I Counmirics: Protlame ard
Prospoets
37 UNIDO, ._gil counfries,;. i;lﬂ?@, Summary of the Drafi Wor‘dav
- ' i  Btudy .of tho. Pnarmacbutlcw_'
Indastry1 ID/ICIS/ 74, Junc 19758
3 UNIDD Dovéloping 1978, > Stops Involvad in Gestablish-
' . Gountrics - . 1ng- . Prharmaceutical Industry
: ' g Duieleﬁl“g Counmtrics, IT WG.207/ 3
. I‘ @I‘UL..I";‘V .|..978
19 UNIDO Develeping . 1978 Ways of Drisuring Ad’*cmat Supm»
I Countrics : of Chomical Intormodintos
woguired for tho Production of
5 bIMﬂa in Doveloping Coumtrics,
- _ — 1D/, 361/2, Fobruary. 1978
40 ‘EGA./UNI’.DD' o ‘I‘anzam'ia,' Gabon, 1978 J A}/UE'IDO homical .L:fiéd,btvv

- Cameroon, Nigeriay -
- Uppor Voita, Baypt

- Developmont -Programnmne Kission,

Hay~Octobor 1978 (ineluding
phordocoutical industry)

i




Armox IV.E

Indian Govormuont Dotoils now Pharmaccutical Policy
(furop.an Chomionl Fows, April 21, 1978)

Undor thoe now drugs pelicy apnouncad recently Wy bao fndian Govornmont,
az mblic scotor hos boon assigned a loading rolo in tho produstion and distribution
in phersacouticals. Twenty--five drugs aove boon carmarikod for production exclugivoly
In the publie scctor and 23 for production by Indiar-ownod Tirms whilc a further 66
will be left opon for liccnsing $o allecomors,

*
U

ALl forocign colipanics, with the oxcoption of thesc invelved in the production
of *high teshnology" drugs, hevo beon rogucstod to rodun- thoir couity holdings in
the countryis pharmsceaticnl concorns b0 40 por cent.  Sixty-six ey cent of the
balance oquity currontly held by producers not in +he Lizh tcchnology category will

bs divested in Favour of governiiont financial and ypublic soctor institubtions and the
Cgrest din favour of Indian investors,

_ In addition, the ferelagn compeniocs will bo glven femmvlation liconees only

é@for production linkod to high tochnologsy tulk drugs and granting of liccnces will
be subjeet to the Solpany concerncd agroding to supply 50 per cont of production of
Such bulk drugs to non-nssocisted formulators and 4o limit the valuo of formulation
to five timas the valuo of total bulk production. *

The Governmont olso intonds to @n away with drug sclling agoncics and whore
londer pricces arc besed 0fn agonoy colmissions of mopc than 5 per cunt, sueh pricoes
11 bo revicwod by tho Burceu of Industrial Cote and Prices and roducod appronriately.
Posf-tax return on ossombial and life-saving drugs will e hold at 14 ner cont of net
worth and et 12 por cort fur ethor ulk dimgs.

The new raling, which allaye carlicr foars thai tho government would nationalize
Yoroign drugs insorests, i oepocted te give a muich-neodad booot to the countryts
preduction figuros.
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