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I INTRODUCTION

_ 1. The Standlng Commlttee on Industry, Natural Resources and Transport

of the ECA at its flrst sess1on hsld in Addis Abawa on 12—20 Delember 1962

made 1nter alla the follow1ng recommendation

"(a) Both fundamental and applled industrial research should be

‘developed in Afriean countries, but owing to the high cost invclved, ‘this

should be on a co—operative basis, taking full account of exlstlng
facilities. The help of the United Nations should be sought in the

gsetting up:-on a sub-regional basis of ingtitutes for industrlal research.

"¢ (b} At present, evaluation of industrial projects is largely. in.

" the hands of foreign companies, and efforts should be made %o train

"Africsns in this field. This requires teams specialized in project

evaluation such as agricultimal economists, industrial engineers,
jndustrial economists and accountants, etc. ECA should be requested to
consult other agencies concerned with a view to preparing propogals for

ths'training of African persohnel for such teams".

. 94 .. 'The Eoconomic Cqmm1331on for Afrlca at 1ts flfth session held in

February 1963, adopted this recommendatlon, and requested the secretarlat

1o undertake studies of the present posltlon, needs and prospects of
development of 1ndustr1al research and technlcal training in Afrlca, and

the possiPle need for regional or sub—regional instltutlons o complement

‘oxisting institutions.

3. Following on these recommendations ths ECA secretariat requestsed
from the Centre for Industrial Development at the UN Headquarters the

services of a consultant to make a prellminary survey of the total need

. of institutions for 1ndustr1al rssaarch and 1ndustr1a1 development »y

. wvigite to selected African countries and existing 1nst1tutes and to make

recommendations regarding the establlshment, organlzatlon, struoture, and
type of services. an industrial research and development 1nst1tute should

have t¢ meet the :present indusgtrial nseds of Afrlcan countrles.
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-4+ - The Commissioner for the Centre for Industrial Development made
available % ECA for ja period of four to six weeks, commen01ng 1 Octoher,
the services of Dr. A. Sundrallngam, Speclal Technical Adv1eer on
Technological Institutes to the Cenire, and Director of the Ceylon

_ Institute of Scientlflc and Tndustrial Research. Within the time allocated
it was not possible to vigit all the countries of thé African continent;
it was therefore declded first to elimlnate from this survey those.
ﬁ\countriee whlchzre already well ‘served by institutions of this type such

| as South Afrlca, Southern Rhode31a, and the UAR. In order %o make a -
eritical evaluation of the existing institutes, both national and sub-—
regional, and to determine how satisfactorily they have met the in&ustrial
needs and services of the area it was declded to visit the East African
Industrial Research Organization in Nairoki: and the Federal Instltute

of Industrial Research in Lagos. As the BAIRO is a sub-regional

ingtitute of many years -standing, serving Kenya, Tenganyika and Uganda it
beoame further necessary o visit one other Bast African country to
ascertain how effectively the neede for technical and industrial research
serv1cee of that country have been met by the ‘sub-régional institute at

Nairobi. Khartoum was visited to finalize the plan of operations for the

‘ _estahllshment of an Industrlal Research Institute which had earlier been

approved by the UN Specla,l Fund. Nyasaland and Ghana were also vieited,
ag the former represented a very ‘small country with no research services
of its own and the latter a relatively developed country with a number of

research organizations and a National Academy of Science.

Se Limitations imposed on'this study by the restricted travel to the
named countries have been largely overcome by the data obtained from docume
xdoeumente and llterature made available by ECA on industrial development
and 1nstitutions of reeearch in the other countries and the many consultai-
“dons and dlscu851one w1th ECA offlcials, and officials of the Ministry

of Industrles, Mlnlstry of Economic Planning, UN agencies, development

corporations, and AID agencies in each of the countries visited.

-
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Particular acknowledgement should e made to the ad#ice'and assistance
given by Mr. Arthur Ewing, Director, Economic Development D1v1510n of

the ECA and his Deputy, Mr. Bax Nomvete.

6 The present report discusses the role of gscience and technology snd
concludes with a scheme for the establishment of a network of seven sub—
regional technological research institutes. While the focus on a scheme
of thig nature has been determined largely by the terms of reference
under which this study has been prepared, the author does not ignore

the feasibility of other apprcaches, such as a network of technological
research institutes specializing in certain industrial branches or a
combined scheme incorporating features of more than one approach, The
comprebensive discussion of a sub-regional scheme in this report should

therefore not be interpréted as a final Preference for this approach.

7. If these recommendations have the general approvai in principle of

the Standing Committee it is further recommended that the Standing Committee
authorize the secretariat and “he Centre for Industrial Development to
convene a meeting early in 1964, of technical representatives of the
constituent African countries, the specialized agencies of the United
Nations and the Special Fund, and representatives from governments of

countries now giving bilateral aid in order +o:

(a) Determine ways and means of obtaining the fund necessary to
provide equipment, land, Tuildings, specialiged Personnel, and

to provide for training of counterparts;

(b) Determine in relation to technical factors *he siting of these

institutes in the sub-regions;

(¢) Determine in relation to the resources available in each sub-
region the fields of specialized activity of each institute

and provide for co-ordination between institutes;

(d) Take such other practical steps to implement the establishment
of these institutes with the shortest possible delay.
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8. It is also suggested for consideration of the Standing Committee
that to aveid delays the proposed technical action committee should be

delegated full.péwers to execute and implement the . project.
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II SCIENTIFIC RESEARCH AND DEVELOPMENT - .
. I N ) : .
9. Advancement in science has long been considered synonymous with

economic growth. Scientific research leads to new knowledge, the’
application of which to practical’’ends results in more effioien%
techniques® and methods of production. Scientifio'reeearoh therefore came

to be regarded as an 1ndlspeneab1e to0l for development. *

. 10. Tne high standard of. liv1ng which industrialized countries enjoy

is to a large extent the result of their early advent into science and
gcientific research snd to *he harnessing of science for improving

industrial and agricultural production. All the advanced countriés of

- today did not énter the field of science at the same time or advance

in science at the same rate. Some had long histories’ of sclentlflc

advance, others are of later and*even of more recent orlgln.. The early

‘gettlers in America often moved from place to place in searoh of better

and more productive lands. Because of the lack of knowledge of manufacture
of nails the settlers burnt iheir old homes to recover the nalls for
building homes in the new territory. America at that time was possibly
half a century behind Europe in science and technology yet it was later

to make many of the discoveries in science which have benefited mankind

in communications, medicine, fransport and other fields."'

1l. This ﬁae'made‘poeeible not only by the early recognition of “the value
of eclenoe in development ‘arid the impetus’ given to sclerice and scientifie
research by the leaders of the newly 1ndependent Amerloa, ‘but also by the
genius of the people in applylng the then exlstlng knowledge to practical
ends. ' . . " vl - . .

1l2. During the lasgt two centuries the advanced industrial countries have

built wup a huge reservoir of acoumulated knowledge in sciénce and®

tevhnology and in their own advanoement they had d:awn on each others'

resource for their needs. This accumulated knowledge ia available for

e e de ab T
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immeoeiate utilization with rossi®ly slight modification or adaptation

®y the less advanced countries.

13. .That this can ke used most effectively in rapid industrialization .
was iemonstrated_by Japan in the early part of this century. Such |
lessans of indﬁstrial and scientific history are of partisular ané

important rignificance to the new nations. They need not despair that

their advent‘infd science and technology has deen too late. They can draw
confidence and courage in the rapid advance in industrializstion which

. Jepan and Russia have made in the short periocd of twenty years.

14. .‘The new nations have, however, particular limitations. The humber

of scientifie research men in fhé und er~developed countries is very small.
It is estimated that the under—developed countries have only twenty
research scilentists per million of ioPulation~while tre  comparative

figure for the developed countries is of the order of 1,000 per million.
The develdped'coun‘brie0 spend as much as two per cent of their Gross

' National Product in research and because of their higher per capita income,
thig represents a very much larger percentage of GNP for the under-
“developed countries. Yet with these llmlta‘alonq of manpower and financial
resources they are maklng determ1ned efforts to develop themselves and

+0 provide better standards of living for their peoples.

" 15, The problsm before them is to deitermine how their scarée resources
may be utilized efflclently to effect rapid industrialization and thereby
‘make sufficient economic progress for *hne 'take off' in science, In order
to indicate a solution to thig prorlem it is necessary to discuss the two
éépeots of seientific research, viz. basic or fundamental research and

applied research.

1é. Basic research is undertaken with a vlew to extending the frontiers
of exlsting knowledge and to building a reservoir of fundamental knowledgs.
It 1s altruistic in nature and its sole purpose is the pursuit of knowledge
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for its own sake. The support is to the man and not to the suﬁjéCt. '

It is generally long term and is undertaken without immediate expectation

- of reward or material Wwenefitgs, It is for these reasons that'this type

of research iz conduected mainly in the unlversities.

17+ : Applied research is seientifie research directed to the solutioﬁ
of a prowlem of practical significanzes  The difference }étWeen basic
and applied research is one of intention and not of method."Applied
research will have specific objectives aimed at solving practical
prowlems cornected with agricultdre; madicine, engiﬁeering_or indusiry.
When applied research is aimed af solving problems in industry 1% is termed
industrial research. In applied research it is the problem that is
supported, not the man. | | 7 . |

o ; 7
18,  If other sources of knowledge are not available both typeé‘bf '
research will be required for developmen® and the under—developed countries
will either: have to find the large resources of scientific manpower and
finance or accept the position that they will always bé poor. ?ortunafély
however there exists a large reservoir of knowledge built‘through |
scientific research in the developed countries which is freely availalple
and the results of continuing research, in spite of particular limitations,
are also available. This availability of the results of research in
other countries permits a seleective use of the meagre resources of manpower
and money towards opjectives more uxgently desired by the under—~developed
countries, These objectives are rapid indusfrizlization and improved
productivity in agriculture so as to develop their economies and raise the

standard of living of their peoples.

18, Japan and Russia have already shown that it is possible to effect
industrialization by successful adaptation of kmown technclogies and
utilization of the available reservoir of knowledge. The main problem
facing the under—devoloped countries therefore is not the unavailability

of technology but their inability to draw upon, adapt and use availaple
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and known technologies for their needs of industrialization and their
inability to. harness sufficient men and facilities for carrying out
research in those. areas of knowledge specific to #heir immediate and vrgent

needs and on which outside knowledge is unavilable,

20. It can therefore be argued that given the partiocular limitations
in resources regerred to earlier, . the greater need is for applied

research and the means of using effectively the available knowledge.

21. This doea not, however, mean that:basic_;osearoh should be abaadoned.
Basie research is‘necessary for the development of applied research and
particularly ih.the study of the raw matorials which‘are specific to
individual ecountries. It should therefore be encéaraged in the many
universities that cxist under conditions most conducfvys for this type of
activity. 7The bulk of available manpower should e used in applied and

-~ adaptive resesarch as theze are most likely to produce the rapid development
required. In the restrictive sphere of industry, the researeh moat needed
- will be industrial research and this is dealt with in greater detail in -

the folleowing chapters.

L]
'A.



fi

e

E/CN.14/INR/41
Page ©

'~ III INDUSTRIAL RESBARCH FOR DEVELCPING COUNTRIES

2, Industrial research can bs defined as applied sclentific research
directed to utilisation of results in industry. I% includes.bqfh applied
scientific research into processes, products and materials, and development
research to enable the fruits of research to be transformed inte gogds and
services, It has deflnlte direct and indirect objectives., The diresct
dbjective is to provide the techrnelogy required for industries Ttoth in
existence and planned for the future. The indirect objective is to provids
the reservoir of systematized knowiedge regaraing raw materials, by-products,
waste products, natural products, and other rescurces through composition

studiss and basic research. It has been said that the Jjob of 1ndustria1

' research is to help a country implement its 1ndustr1al plan in all 1ts

phases. To 'do this effectively and in the shortest possible tlme.lt has
to supply the technology of the right amount and of the right kind and
have it ready when needed. Its cbjectives are therefore directly connected

with the welfare of the peoples 1t serves and its programme closely linkoed

~with their development plans.

23. The functions of an industrial research laboratory may be summarized

‘as follows:

(a) To improve the gquality of products;

(b) Ts develop new useg for existing materials, processes or devices;

(c) To develop new materials, processes or devices; S

(@)  To effeet savings in cost, |

(e)_ To_prevent or cure troubles of production or use,

(f) To assist in standardléat;on,

{g) To make use of bymproducté otherwise Wastéd;

(h) To amass teohnloal 1nformatlon le ading to a better understandlng
of material, process or product and contribune to the common

gtore of kancwledge by library and Lnformatlon serv1ces.'
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24. In order to pro#ide the technology. required by new industries and 1o
utilize effectively the natural resources and waste products, dndustrial
'#eseareh‘conduots prOCEES'reeearch, product research, raw materials research,

- waste utilization research and dovelopment researchs

25, Mrocess researgh leads either to a new product er imﬁrofed quality cr

-performance .of an old product. It is attained by dlrect or 1nd1rect modifi-
¢atione of a particular product. Direct modifications are brought about by
the usé of cheaper or more abundant raw material, improved quality or
"changes in design. Indirect modifications follow research into new or

improved.uses of a product.

.26. Raw materials rescarch endeavours to improve the supply, cost. or

quallty of a material. In many cases substitute materials sither at lower
price oT of local origin are developed. T+ involves pre—processing and

.modlflcatlons o 1mprove quality or supply.

s 27, Waste utlllzatlon research is undertaken to find uses for ‘waste

products of agrlculture or industry, or to convert wagte to useful products.
Waste pay sometlmes be a social nulsance and consequently'research'and de-
velopment may “be necessary in finding the cheapest way of disposal. . Some
of the waste materials in the African region for which thorough research
can be converted into useful products are saw dust, coir dust, groundnut
.shells, cashewnut shells, banana trunks, rubber scrap, cotion seed waste,

etc.

28. DeVQlopment research is that area of addlescence, where a product or

LIOCESS takes shape and rcaches the stege of coﬁmercial possibility. It is
in this development pbasn that res. arch grows ip size and complexity. For
smgchanical. dev1ces thls O”lls for de51gn1ng, making and evaiuating a number
of full scale‘worklng models. Empha51s ig laid on sp601flcatlons and on
deglgn crltcrla whlch will bu raallstlc and practlcal in the final

production.
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29, In process development, the prinecipal steps are:
(a) Pilot scale work and designs
{b) ~Product evaluaticnj
(¢) TUtilization studiess
(&) Beonodmic studiess
(e) Process designs
(f) Market research;
- (g) Market development.

30. Pilot scale studies: An increase in size of operaticn which is

involved in pilot scale work frequently makes a process harder to handle.
ﬁeating_and cooling.cannot be done as easily or as efficiestly as under
lsboratory gcale. Plant equipment is also less liable to good agitation

or sccurate weighing or measuring. DMNost of the snags on this scale have 1o
be re—studied and optimum ccnditions of pressure, temperature, rate of
agitation, velceclty and other factors wcrkod outy, not only for the pilect
scale, but by projsction for industrial scale as well. Pilot scale studies
yield information on materials of constructlon, plant design, optlmum ylelds,
- quality expectation, stc. It provides samples for 1aboratory evaluation

and msrket'appraisal.

31. Utlllzatlon studles: Utilization studies are most important in new

prcducts. When a laboratory produces a new material whlch appears to offer
commercial poss1blllt1es, the next loglcal step is to determlne its physical
':properties. This study mlght disclose some novel property which may sugges’t
valuable use. ~ While properties such as v1scoslty, speclfic grav1ty, conduc—
" tance, rss1llence, tens1le strength, abrasmon reslstence, hardness, tackiness,
bondlng strength, tear res1stance, Wettlng pOWer, polymerlzatlon, calorific

' value, vapour pressure, can be determined in the laboratory in’ sxact terms,
certain other emplrical propertles ‘can only be determined by comparative

practlcal tests agsnnst known accepted standsrd products.
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32, Economic feasibility studies: Having established utility ofra preduct,

a preliminary evaluation should be made to determine economic feasibility.
In the world market a product is only marketable at a particular price
range., I1f the new product displaces an already existing product on the
market, the price should at least be squal,. if quality is higher; or price
slightly higher if quality far exceeds present product; or price lowser if
gquality is only just comparable. The price factor is controlled by cost of
plant, yilelds and recoveries obtained, utilizatiom of by—proaucts of the
process, and cost of coperation, Proceés design is the translation to
commercial gcale of data obtained by pilot scale: investigations and economic
studies. It is concerned with operating conditions, prccess flow, materials
of construction, limits of recovery, product spscification, raw materials

specification stc.

33. Market research: All these aspects of development are carried on si-

multanebusly, and so ‘oo is market research on thelbroduct; .This search
seeks to determine demand supply félationship‘and'to anticipate the situa-
tion when the mew preduct comes or the market. The type of resea;ch will
depend on the product, whether industrial,'agricultufal or hbuSehold, and
whether it is a COmpletély new use or an attempt at displacing an existing

product in ths market.

34, It will be apparent that ihdustrial reseérch is no tés£~tubé affair
but a practical exploration into indystrial development through all phkases
except production itself. If should provide fullrinformation On Process,
machiﬁéry, and the entire know-how §f a manufacturse It"inbludéé all
'réSearch, pilot—scale operation,'process design, product evaluatibn,
utillzatlon studies, economic studles, market research, speclficatlon of
final produot, quality control and testing, standardization etce It will
be no use oxferlng a Process Or & product for exp101tat10n unless the
‘research organization can prov1de full data on costs of plant and machinery,

capital costs, unit cost of produotlon and market expected. No government
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or private entreprensur will risk capital until such data are available

. to them.

35 Technology can be thought of as a prlmary resouroe'andilike'ﬁ prihary
rasdurce it has no value unless 1t is used towards making 3 new, improved
or lower cost product. It has to flnd a sponeor or entrepreneur who will
invest monsy, machinerys materlals and men to produce new wealth in the form
of goods. This arca of promotlon, and further gervicing in regard 1o
industrial testing, quality control, eolution of productlen problems,:
afficiont malnitenances. 1ndustr1al englnoerlng and management may not ceome
- Within the generally understood deflnltlon of 1ndustrial roscarch, but
fkese are essential clements of service if research foEul 48 -in ‘the under—
daeveloped. countriszs are to be extended £0 productlcn and accelorated indus-
‘trial deVClopment generxted w1th1n the region with 1ocal manpoweTs' The
picture of research in thp mlnds of most poople’ stops with Aiscoverys hut
“if a sclentlst does only thls he w0uld~not~have sontributed to_wqudrwell—
. being. Ee nust in additlon be responslble for extending discovery to

production itself.
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IV AN INSTITUTE TO MEET AFRICAN INDUSTRIAL NEHDS

36, If an institute had the functions described under industrial reséarch,
1% would conly effect break-throughe in technologics particularl& in areas
where utilization of indigeneous materials would bec an advaﬁtage and would
‘dbvolop these o the production stags. Such break—thfoughs are rare and even
if an institute did have the good fortunc to thC mere than a normal share

of these,; it would still have failed in its major purpoue ‘of adaptaticn of
tschnology to meset immediate product on nesds. It woula have f?lled industry
in that certain essential services, such ag industrial testing in7plant
standardizaticn quality control, industrial Gnglneerlng, trouble shooting,
foasibility studies, project evaluation, machlno maintenance and dosign, atc.
Would-not'havo been provided., It would have therefore failed the country in

not ‘assisting in the implemontation of ite industrial plans.

.37, In order to justify these assertions, it is necessary to rev1ew the
factors and problems of industrialization in African countrics. The peoples
of Africa are prodominantly engaged in agriculture, pastoral and fishlng
activities, and forestry. Consequontly they understand agrloulturo, which
has been the traditicnal cccupation for conturies and capital resources which
are modest are preferentially dirccted tc this and related activity. Bocause
of the non-existence of indusirial tradition, lack of kncwledge of the
tochnologies and know=how of production, 1ack of technical and industrisl
skills, lack of sontropreneurial talent, and lack of an institute where
technical services could be obtained to overcoms thess handicaps, Africa
has failed to attract sufficient internal capital to zencrate industrial
activity at the rote and cxpectation most of the new countries have planncd
for industrial investment from the indigenous population has therefore becn
meagre. 1n addition to this, 1imita ticn of national boundarice and inability
tc offset this by eccnomic integration of a group of scountrics, coupled with

low consumption of goods, have meant poor markets for industrial products.
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38. Agalnst this background 1et us examine the arcas of support th%ﬁ will
be required before entrepreneurs w1ll venture inte industry. For tﬁﬁs
 purpose foﬁr different groups can be envisaged.

(a) Lscal entreprsneurs wishing to enter industry Whefe soms limited

: knowledge and experience exists.

(b) Loecal investors wishing to enter into a small-scale industry where
no local knowledge or experience 1s available and it is not
proposed to import know-hbw froem abroad, |

(¢) Local industrialist entering into medium-scale industry”'in
tochnical and or finsncial collaboration with an overseas manu-
facturer or trading company.

(d) The Government intending to set up a large-scale plant for a basic
industry such as cement, oilrefining, heavy chemicals, fertilizers,

paper and pulp, iron.and steel, or a large-scale textile mill.

‘39. In the first category wlll be a majorify of pfbduots now exported in
the raw_oi.unprocessed forms and-a numbsr of products 1bsa11y congumsed such as
processed food, timber products, bricks, tiles or weaving. If the products
replaces hitherto lower priced export commodity, it is necessary to’ know
whether this would be preferred in the traditional market and if so in what
quantities, price and quality. When raw products are imported into. a
consuming country for use in various manufactures, there already exlst
units for processing them into forms acceptable to an énd product manufac-
turer and these interssts are likely to thwart attempts of a primary produ-
cing omuntry entering into competition with them. Conssquently the traders
who supply the processing factories abroad will also be unhelpful, qot
because. they are unpatrioctic but because they have,no contacts Witﬁ ﬁha

end use manufacturers and will therefore lose an.existing trads. The
enthusiasm of the local entreprensur is likely to Fanish at the ondmof

this preliminary enquiry unless he has ready access to an 1mpartlal

organlzatlon which cculd advise him of the end uses of the processed

product and direct him to informaticn regarding manufacturers to whom

@
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he can apply for details of price, quality and specification, and quantities

B @uired. : ‘

40, Having obtained this information and estaﬁlished a potential market at

a price which appears to be advantageous both to éountfy and the sponsor,

' he will now search for details of size of economic production, typs and cost
of‘machinery, industrial skiils required, nmanagement, sﬁpplies of raw material,
etce, attainment of quality specifications, cost of processing etc. He will
require specialized assistance in all these areas and continual services

of testing his product, assistance_in overcoming process or machinery

breakdown and in improving efficiency of operation,

41, In the case of production for leccal consumption he would require infor-
mation on total demand, what proportion of this is alrsady met, and whau plinc
if any the local manufacturers have for expansion and if these do not exist
the reasons for not expanding production. If the reason is lower demand
caused by poor quality or toc high a price further information may be called
fof_on the desired guality optimum pricé and the techni@ues and teéhnologies
of production required to mset both quality and price. This will lead to
furthér enqﬁiries 6n size of prcduction, source and tyﬁe of machinefy, specl-

ficaticns of quality df.faw material, capital required, and cost of production,

42. TWhere a local entreprencur entsrs a field of industry on which ne know-—
how or experience exigts — he will require the assurance of compstence and

availability of sources which cen alsc previde the adaptation of technology,
layout of selscted machinery and technical supervision of production besides

-other services referred tc sarlier.

43, ‘In the case of medium scale industries whiéh are to be established by
local enterprise in collaboration with forelgn technical know-how and or
financial participation, ths problems are many and varied. Foreign know-
how 1s in many cases that supplied by machinery salesmen with access to
persons experienced in the industry and their main objective is to sell the

most expensive squipment at the best possible prices. The machinery offerred
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may not be the best of its type, or the most desirable for the size of
production envisaged. Where 1ndustr1a1 skille aTrec unavallable it may be
unwise to have ultra medern equlpment with push tutton controls, as théée
would require accurate adaustmsnts and high maintenance which jpvolves higher
skills, even if the higher cost of ‘such type equipment may not bera'major
factore The machinery may on the other hand use 2 technqlogy_withgut modlfi~
cation to local conditions, or have 'a capaclty gseveral times ih_excess of

anticipated production. The know-how 1is of limited wvalue as it doss not

. have the assurance and reliability of & reputable manufacturer. The manager
Lgupplmed by the machlnery napufacturer is an industrial who might nake

I:unreasonable demands on the:local company and hold it %o ransom. Many cased

of this typé have been reported jin the less advanced countrles of Asia and

_elsewherc and this may well be the experience in Afrlca. Tt can only be

avoldea 1f the lcoecal jpdustrialist has access to competent help in the

formulatlon, superv1sion and operation of his concern.

44« - Where, collaboratlon with a foreign manufacturer is env1saged thc above
mentioned partloulﬂr problem may not arise put advice will bu requlred on
the minimum and max1mum number of local personnel in varlous categﬂries of
management and thelr trainlng, the disclosure of know—how, the conditions of
purchase of raw materlals, and benerally on the type and contents of a tech—

nical agrecment betwecn 3 local sponscr and an ,gverscas manufacture.

A5. In the case of basice 1ndustrles, which are becoming increasingly

under public ownership in the underdeveloped countries, largely because of
high initial capltal and inadequate return on investment, a 1ooal.institute
may not have the ccmpetence 4o prepare full and detailed project reports

and to make technical and econcmic feasibility studies. It could, howevVely
make the initial survey of the guantity and quality of raw materials aval~-
12ble, of the availability of tochnical and skilled manpower for the particu-
1ar industry, cf the market exlsting with projection for consumptlon at the
time when indusiry will be establishcd, and make a preliminary feasibllity
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study for cﬁnslder@tlon of the government. 1f in the view of the institute the

prospects oft eccnomlc operatlon gesms satisfuctory bT even marginal, i1t could

make reoommendatlens_fer.the choice of a speclallzed consultant in the particular
 industry, and provide sucn 2 consultant with all the local background data ho

" will require. - When the consultant arrlves, he can be Based on the ‘institute
where both technical and other data would Le available or special information

“obtained for him through analyses and tests on Water, ‘and raw materials of local

origin. .-

46, Thero is yet another and important ficld of activity by which an instituto
r'wenld dgsist industrializations.. as 1nd1geneous industrial 1nvestment in industry
is iikely to be meagre for some ccnslderabls perlod of +1ne, the entrepreneur
‘looks to industrial banks, development corpoxacluns anG Counerc.al Lauks to
prov1de loans on long term credit but unfortunately therbanks themsél#es require
evidence of fundability to. ccome to: them. The local entrepreneur will be unable
to prepare-a project report with all the detwlls of capltal cost of land,
buildings, machinery, cost of installation and sorvices, raw materials and
labour regquizred, market potentials, cost of productlon, wtc, and consequently
‘a worthwhile project might never. be started. Asgpistance in the preparation of
foasibility studies which would lead elther to a bankable project or to the
rejection of uneconomic proaects Whlch are & drain on the rescurces of the
country will be a gervice of great value to industrizlization in the less
‘advanced countries and should therefore be included in the functiens of an

institute.
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47, Againgt this background of needs it is necessary to review the scope,
objeets,; and organization of industrisl researcﬁ'iostitutes already existing
in some of the African countries, so as:
(a) To effect the desirable co—ordlnatlon and av01d duplication;
(b) To effect economies in very scarce scientlflc personnel and
costly equlpment, '
(o) To make such services available to a wider reglon,

(d) To determine complementary needs which have to be met.

e N A
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'V INSTITUTES IN AFRICA ALREADY PLINNED OR EXISTING

48,  The region covered by this study is shcwn in the map (annex I).
In this review df:éxisting institutes‘qnly those organizations which either
principally or parfly assiet in industrial development will be consldered
and these will include 1ndustria1 regearch 1nstitutes, food processing
and research centres. bulldlng research and materlals testing laboratodes,
1ndustrlal consulting services, standards and testlng ingtitutes and pro-
ductivity centres.

Sudan

Industrial Ressarch Institute

49, An institute with functions ldentical to those proposed in this study
for an industrial development and research institute will become operative
sarly in 1964. Assistance in the sstablishment of this institute was sought
by the Government of Sudan from the United Nations Special Fund early in
1962 and the project received appreval of the Council in June 1963. The
institute will have research and development functions and services
rendered will include industrial consulting, feasibility studies, loan
surveys, industrial testing and assistance in production. Specialized
fields include technclogy of oil and fats, silicate technology and textile
technology. It will be established as an autonomous corporate body with
powers and duties vested in a governing board, Co—ordination with other
institutes and bodies has been provided for to avoid duplication of both
research and other services in Sudan through a Technical Advisory Commitiee
consisting of representatives of the University, Food Research and
Processing Centre, Industrial Bank, Public Works Department, Labour Dspart-
ment, government chemist, etc., with the Director of the Institute as
Chairman, "The Institute will as far as lts competency and finances permit
conduct and render research and technical services for the benefit of the
Government, or any public authority or any industry or any financing ins¥i-

tution in Sudan" and will make charges for its services.
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Building materials testing laboratories

50, A testing and research unit for building materials, well equipped
with testing equipment, has been established within the Bngineering Faculty
of the University of Khartoum. It has no senlor professional’ staff of its
own. The professor of mechanical enginesring is in-charge, and he hag the
assistance of other teaching staff and .students in providing a testing
service on building materials both for government and private sector. It
has an advigory committee composed of rspresentatlves from varlous depart-

ments to assist in determination of research pProgrammes.

Food processing and ressearch centre

5l. This project approved by the United Nations Specisl Fund in June 1963
Las now been taken to the operative stage. It has as its objectives:
(a) Processing of food and food products and %o provide demonstration

iE

b) The development of Standards and testing of foedy

unitsaj

—~
Q

HExtension services and training in food processing and

preservation.

52. The Fi0 acts as exccutive agoncy and will provide seven to eight
experts in food processing, food techneology, microbiology, canning, packaging,
standardization, stec. Counterpart training both in Sudan and abroad has

been provided for,

Hidec and skins demonstraticn and fraining centre

53. The objectives are
(2) Raw hides and skins improvement;
(b) Improvement of rural production of semi~tanned hides and skinss
(c) Development of leather production on an‘industrial basisg;
(d) Introduction of improvod tanning axd finishing techniques; and

(e) Developing methods of utilization of by-products.
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The Contre was officially opened on 19 November 1963 and experts on
tanning, finishing, utilizaticn and marketing have besn supplied by the
F4i0, o o

Productivity and feasibility studies
54. The Industrial Bank has obtained the services of a team of consultants
thrdugh US ATD Missicn and this team undertakes loan surveys, pro ject evalua-

.tion and vetting for the Bank.

Bthicpia _
55, The Ethio-Swedish Institute of Building Technoclogy was established

with aid from Sweden and is concerned with teaching, resesarch and documenta-
tion. It conducts a four-year course for building superviso;s and contractarso
:It is also conducting research info-bﬁiiding materials. Ifé”iéfgét studles
.inclﬁde the production of hand madse bricks, soii stabilization and use of
local materials in constructicn,  It-undertakes testing of materials besides
providing adviéory services to the Fthioplan Jovernment on varicus aspects

of construction.

¥enya

Fast African industrial research organization

56. This was originally ostablished in 1942 fo serve the British Bast
African region and has redeﬁtly been brought under the control of the Bast
African Common Services Organization. The main laboratories are in Nairobi,
and it has modest facilities in regard to buildings and specialized pilot
plant equipment., The litrary is inadequate and the Drganization has been
handicapped by ths limited land area available, by inadequacy of funds for
“expansion and by -an unattractive scale of salaries which prevents recruitment
of persons of the calibre required. At the present time five out of nine
professional posts are vacant and the recruitment situation is likely to get

worse on the scales applicable..:
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.57. In spite of these handicaps i+ has carried out useful work in the

sxamination, analysls and listing of raw mqterlals, in prov1d1ng a fuel
advigory scrvice, and in investigations on ceramics, coffee pr009851ng,
dshydration of vegetables and drying of papain, 51sal and pyrethrum flowars,

as well as in the utilization studies.

58, The internal crganizatiocn consists of three sectors, i.e. Chemical
Research, Ceramics Secticn and iAdvisory Services. A metallurgical section
laboratory which was established in Ehtebbe; Uganda has since bsen closed
down and the metallurgist transferred to the service of the Government of
Uganda., The advisory services are in the narrow field of fuel efficiency in
factories and this too may have been already reduced by the retirement of the
fuel technologist in 1962, Industrial consulting serviéeé, feasibility
studies and loan surveys are not part c¢f their functions. The liaison with

1ndustries and industrialists could have been better. -

.59, The present budget is %50,000 and their income from fees from the
private sector approx1mately 5L4,000. It was sstablished to undertake
applied research for industries in Best ifrica which arb'ln the course of
developmsnt and also to give technioal_a551stanca and advice to established
industry or their day to day problens. It has functioned only as an
industrisl research organization in a limited way, largely due to difficul-

tigs in staffing and the limifafisn enforced by the budget which is

grossly inadegquate.

Materials testing and research

60. This was established in 1949 under the Ministry of Werks and stil1l
functicns under that Ministry of the Kenya Government. nlthough in buildings
riot specifically designed as loboratories, 1t has 42,000 gq.feet of floor
space. The senlor staff consists of the chief materials englneer, eight
materials ehgineers, o physiclst and 2 chemist., The othe:.staff consists

of 20 matcrials assistants including 3 other chemical assistants, 37

‘1aboratory assistents, 4 executive staff and 5% subordinate Stufl. The

laboratorics are well equipped and adeguately staffed to undertake research
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and. testing of bulldlng matarials and of brildings. The main divisions
“consist of soil testlng, chemical enalysls, bulldlng materlals, bitumen,
physlcs, palnt, tlmber Thsy have two small ldboraiorles at kuru and

Mombasa,

61. The investigations carried out by this unit have inoluﬁed:
: (el The removal of exress fluoride an water, a prooees developed

| . and patenteds o .

(b) Manufacture ond use of pumice concrete iﬁ.buildidg'donstruction
which has resulted in redﬂcing eoet of buildings

(c), Development of the use of prenstreesed concretes

h(d) Tests to develop use of lececal vernmcullte deposits,

(s} Studﬁes in soil St4bljludt10n IEUULtlnT in ths successful

use of anil re/furfurwl and the Lwylng of a test road.:

62, The services of this unit are available to governmental departments
and members of the publiz in Kenya, Tganda, Tanganyika, Somalia and
countries outslde Africa. The exiﬁting quipmeht is valued at L60,000 and
. the present oost of operation is azound 6,000 per ANNUm. Howe#er, it
regovers Tees for tests and services rendered to private sactor and
government and publiec bedies OUnSlde Kenya and iis income from thisg source
. is approximately k12,000, ‘ o ' -

Industrial research

62, Industrial research for Wigeria is conducted in the Fsderal Institute
of Industrial Ressarch situsted bt dshodis 44 milesﬁfrom_Lﬂgoef: It was
estoblished in'lQ§5 on the resoumcndatiang of the Interrational Bank for

" Reconstriction and Development. It has 25 acres of land and ample space
existé for further exoeneion-‘ Tt pezesses a Llibrary of 3,000 volumes
deVoted to ehgmietry,‘chemﬁoal sapineering and indusirial technology.
Speclﬁllzed eqtlpmeﬁ% other %han ncimal chenieal laboratory egquipment

includes s pulp and papor laboratormy. a Geranics iatoratory and a pilot
'plant equipmeht3 The Tretidule is administersd as o division of the Federal
Mlnletrv of Commerce and Indvstry ond the zntlre budged is provided for

annually by the Government estimnios.
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63+ "The aim of the Institute", as Stuted in their booklet, "1s to help
anyone to set up as quickly as posslble, now industrigs based” on Nigerlan
raw material, JAnother sub51d13ry aim cf the Instltute 1s the development

of industrics which already ex1st, uspeclally those 1ndustrles based on
Nigerian Taw materials. Ths serv1ces of the Institute ars at the disposal
of any Goverament, private company or individual, on terms to be_agreed uUpon«

Advice is given free of charge".

64. The cadre of the institute consists of 27 senlor technical officer

posts. Less than half of these were filled and the situation was further
aggravated by absence on leave, conseguently only a third of the cadre was
available., The posis of director, deputy director, éhief engineer, 2 senior
research officers, 1 senior engineer, cost accoﬁntant; 8 research officers,
engineer and designer engineer wers vacant at_tﬁis_time. Cne of the two
principal research officers will be leaving at the;end of December 1963.

The Institute's major problem is finding the sfaff. Five new graduztes

from. Ibadan University Wére taken temporarily last year tut four resigned

after s few months to accept scholarships for higher degree.

£5. The Institute disposes of good facilities and can be expanded with

proper staffing and reorganization, under an autonomous Board, to function

more efficiently than 1t does at présént;f'RGSGarch'wUrk oarrié& out include:

(2) Gari precessing from cassava,

(b) Pulp and paper makln& Qhar acteristics of four varietles of
 Nigerizn timber; ‘

(¢) Protein fortificaticn uf starchy fuodstuffs,

(d) The cccurrence and utilization of plant gums.

The present budget is 70, OOO

.Hides and. skins demonstratlon and tralnlng centre

66, A projsct similar 1o that described under Sudan was approved by the

Special Fund in June 1963. Its purpose is to provide demonstration, tral-
ning and rescarch in order to improve the quallty of hides and sking and to

develop industrial methods of leather processing and manufacture,
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Ghana

.‘Bulldlng Research Instltute

67‘ The Ghana Bulldlng Research Institute, formerly known as the West
African Building Resesrch Instituts, was one of the seven organizations
contfolled and finanbed'ty the Governments of Ghana, Nigeria, Sierra Leone
and Gambia, Tt was esbablished in 1952 and sited in hooza.” With the disso-
lution of the West african Inter~territorisl Research Organization in Cciober
1962 it was incorporated into the GChana Acadenmy of Sciences. ~The Institute

"~ has moved from the original site in Accra and has been re—established at

the Unlver81ty of Kumasi.

| 68, The act1v1tles of the Instltuts includes
- (a) Investigations into the nature and behavicur of materialss
‘(b) Development of indigeneous materials and technlques,
h(c)' Lpplication of oxisting knowledge to all aspects of the building
| industrys ‘ : -
(4) The exchange and dissemination of knowledges
(¢) Technical apprenticeship and training in industrial research.
1% hss 3 Weil'stocked library and its internal organization has four
divisions. '

Food Processing and Research Centre : -

69. A project under F.C and approved by the United Nations Special Fund
Wlll become operative in‘l964. Its main objects are the proceseing of
food products and the operation of pilot plants as demonstration and
training units. It also includes food standards and tsstln and rescarch

into local food productso

Productivity

T70. There arertwc consultants of the Fora Foundatlon attached to the
Plannlns Commiss 1on working on mancher survey- and - productlv1ty. Two ILO

members are belleVed to be att ched %o thu Mlnlstry of Industry,
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Libya

"71. ThlS laboratory undertakes research on-date proce551ng, ‘and manifacture

of date syrup is carrled on in the governnent packlnb house where a pilot
plant is also avalleble for process werk. It receives assistance from FAC,

There has recently been establlshed, also with Fi0 assistance, a pilot plant

for the processing of citrus JulCL, Jame, Jellles and other citrus producis.

72.  Egypt has a largé number of research institutes. under its Depaptment

"of ‘Scientifie’and Industrial Resenrch. For the purpose of this survey only

e ' the Produetivity Centre, Stahdards Institute. and Building Research

Iﬁstitute will' be’ described,

‘Product1v1ty Gentre: 

- 3. In July 1954, w1th the agelstance of the ILO, a Productlv1ty and

Vocation Training Centre was established in Calro. The functlons of the

Centre are:
. 1

(a) To underfake product1v1tv studles in selected plants,

_(b) To orgunlze practlcal courscs in’ 1ndustr1al englneerlng and
o 'management,' ‘ B

(cj Mo 3pply modern 1ndustriel englneerlng and management in selected
' plante.

adoptlon of cost: accounting and

statlstlcal technlques, frain superv1sory etaff, advise on designs and

‘layout of plants. The Centre is under Egyptian direction and is fully

mained. It has carried sut useful work for industries in Egypte

Standards Institute

T4.  The Standards Instifute was established some years ago. It formulates

" and “develops standsrds and has its own laboratories. The Institute cculd

serve the %hole of North-Africa, including Sudan, Ethiopia and Somaliland.
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Building Research Institute

75« This Institute is a large organlzatlon ‘and forms part of the Department
" of Scientific and Industrial Research and has plans for expansion. Their
L work has so far been on research on building materials and theiy testing.
'-They expect to extend their activities to functional Trequirements, building
economies and building techniques. The Institute is adequately staffed and

can serve the sub-region of North Africa.

General observations

76, In the review of existing institutes no claim is made as to completeness
and it is quite possible that other institutes exist particularly in the
Prench speaking countries. 0f the countries in the region under study, only
Bgypt has institutions which meet most of -the industrial needs. Sudan will
have met the requirements when the Special Fund proaects on Industrlal
Research, and Focd Processing become operative and when they make suitable
arrangements for standards with Egypt and for bulldlng research gither with

Egypt or Ethiopia.

77« Kenya with the Fast African Industrial Research Qrganlzatlon and the
Materials Section of the Mlnlstry.of_WQrks comes. close to meeting its
requirements. No facilities exist, however, for feasibility studies, loan
surveys, project evaluation and liaison with industry and entreprenecurs 1is
lacking, The two institutions should be combined and additional services
and functions. incorporated. With additional staffing énd reorganization

this combined organization would-be in & position to serve a wider region.
" 78. Nigeria has goéd facilities and its Federal Institute of Industrial

Researcl should, with additional functions and services, be capable of

serv1ng a sub-region.

79 Ghana already has a Building - Rese"rch Instltute an& a proaect on focd
research and processing has been approved; +the industrial research func-

tions can be incorporated into either the building research or food research

organizations with added functions of industrial consulting,
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80, It will therefore be scen that except for Sudan and Egypt, which have
or will have adequate facilities to meet industirial needs, and Kenya,

Nigeria and Ghana which have facilities but inadequate to meet the total

needs, paréicularly in the area of industrial extension, direct techniecal
- gervicas, md industrial-consulfation; the ofher‘Bl countries have no facili-
- ties at ell. . In order to meet the need the institutes of dindustrial develop—
-ment and rescarch are being proposed on a sub-regional basis. These insti-

- tutes will take into account existing establishméents and the whole programme

would be co-ordinated in order to avoid duplication of services and to

"effect maximum efficiency.
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VI AN INSTITUTE‘OF INTUSTRIAL DEVELOPMENT AND RESEARCH

81, Ffom the discussidn which preceded it will be apparent that to meet
the needs of industrialization of the 36 countries covered in this suUrveyy
it is‘ﬁecessary;to'és{ablish several institutes bavinmg.competence in a
variety of ficlds. The functions should include those of industrial
research, technical information, industrial consulting, testing and
sfahdards,-feasibility studies and loan surveys. The institute has been
named insiitute of industrial development regearch in order to indicate

its wide scope and functions.

82, The functions which stem from the discussion of needs can be

specifically stated as follows:

(a) Surveys and studies of the natural resources, by-producis

of industry znd agriculture and their utilizations

(v) Investigations and research into and development of new
products and processes for 4ndustry, and the development

of new technologies for the utilization of loezl raw materials;

{(¢) Laboratory services of analysis and testing of industrial

products and export products;

(d) Assistance to governments in the formalation and development

of standards for industrial products;

(¢) Techno-economic feasibility studies, loan surveys and project
evaluation for financing institutions, public and private

sector of industry, and other bodies;

(f) Consultation service % industry on production management,
industrial engineering, marketing, cost accounting, quality
control, inventory control, jn-plant standards, and general

ecnglneering and produetion problems;
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() Technical information services bazed on a specialized library

03

 for the purpose of disseminating information on known processes,
operations, and technologies; and publication of suitable
pamrhlets or brochures on the'éharacteristics,‘utilization

and industrial possibilities of the natural resources;

{h) Toster tr;lnlng 1n collaboratlon with the unlvcr51tle and
other educational institutions, of research workero, englneers,

technologiasts, managers;

(i) Produce liziscn with other institutes both in Africa and
elscwhere and thereby foster the spirit of co-omperation and.

the universality of knowledge.

Staffing

83, The effielency of a multi-service ins%itute derends aluost
exclusively on the quality and oalibre'of its staff, The professional
research staff ohou¢d be qualllled in 1nduatr1_l geconcmica, chewistry,
chamlcal cnglneerlng, mcchanlcal engineering or physics, have a post
graduate degrcb in = flexd of 1ndustny or full professional qualifications,
a diploma in industrial management and at least one year's work in a
factory. Oeylon experience shows that it takes five to seven years after
the first degrée to make an officer of the calibre required. It is

common cxperience in the under—developed countries for persons o believe
that educational attainmenis or university degrees is all that counta. In
the field of research, this is only the beginning, a graduate should do

at least three years of post—graduate work and acquire techniques of
research befors he could eclaim to status of ressarch officer. .He would
then he expected 4o specialize in a selected field, but having specialized
in one field he must also gcquire additional specialized knowledge in
others by practical experience and study. A rescarch officer cannot
delegate, he should carry out each and every operation himself, however

menial this may be, as this is the only way for every experisnce conducted
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to result in accurate observation., In mosi{ of the ‘undcr-—devaloped
countr;és, the educational and socia systems have ”lVbn a prominent
rlace to white collar jobs and congequently young men have come to
belicve thit working with their hands ig degrading. This attitude is
out of harmony with industrial development and is dis agtrous for
rese&rch activity. If an institute of 4he type sugges ‘ted ig to be
'efflclunt and o grov1de the Uervloes'oxpected of 1t 1ts gtaff muet

believe in and practice dignity of labour.

84, With persons of the training =nd attltude nbntlonbd it is possible
$0 operate an gn fitute of tha type envianged with nonrofessicnal gtarf

of as low zs 16 to 20 persons. The requirement of professional stafe will
be determined hy the areas of specialization io he included in esach
institute. Jumlng, however, that in the -first instance the general
agrvices of information, industrizl products analysis and testing,
indugtyigl consulting  and feasibility studics are to be rendered, and
rezearcn activity will be limited to gen neral arcas of food and general

procossing, the following professional sta 2ff will e reguired:

1l director and 1 co~director (nationals of ocutstanding ability with
‘scientific or economic background)

1 deputy directer for rescareh (preferably an experienced

indugtrial economist)

deputy director for industrial consul tation services

administrative officer and sceretary

librarian (professionally qualified}

accountant (professionally qualified)

analytical chemist (fellow of the Royal Institute of Chenigtry

e I

¢r similar qualification)
food technologist

chemical tcchnologist

=

chemical engineer

!_.J

sillicate technologist (cement, glass, brick, +tiles and pottery)
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microbiclogist
mechanical enginser
industrial enginecer .
cost accountant

geonomist and market research officer

S =

gtstistician

85, In addition the suppértiﬁg staff would consist of 18 technical
agsistants, worksghop superintendent, stores superintendent, 5 secretary-—
stenographers, 3 clerke, telsphons cperator, 10-15 skilled machinists,

5 somputers, carpenters, electrician, blacksmith, tinker, méson; 2 drivers,
3 watchers, 3 cleaners or a%tendants, -and 3 maintenance men. - If special
areas of study on particulér groups of industries sueh as oil and fats,
tanning, mineral procéssing, rubler goods manufacture, ete. are required
suiltably quélified And experienced professional staff znd equivalent

number of technioél éssistants should be added.

84, While the adminisbtrative officer, librarian znd accountant among
professional  staff and.all supporting sisff will certainly be found in the
region, it is hoped +that a2t least one ocutstanding technieal man can be
found to be co~director right from the inception. I% is also hoped that
specialists such as analytical chemist, chemical dtechnologist and cost
accountant will also be availa‘le, leaving 10 posts to be manned by
United Nations expc_ots in the firas fire years This will entail

inereasing the eadre by 10 courtierparts, whe will understudy the UN experts.

87. Assuming th:t level of scluries for African nationals ars as follows:
Director T 38,000 — 10,0007
Deputy dirsatox 50,000 - 1.800

officers 53,530 — 7,000

the cost of staff salzries alone ner annmum will be 200,000 tc é250,000.
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Operational expenses such as journals, chemicals, glassware, apparatus,
materials and other supplies and administration and office expenses and
travelling would cost another %100,000, Lven assuming assistance from the
United Nations and its specialized agencics towards provision of initial
staff and of the training of African counterpart staff both in Africa and
overseas the recurrent annual expenditure will be a minimum of $300,000

rising in five yoars 1o around 500,000,

Land 2and buildings

88. Tt iz desirablse to have atout Tive acres of land apd‘buiigings with

o floor area of approximately 50,000 sq.fect. It is impdrfaﬁt in
designing the building to bear in mind that labbratories of this type

are .places toc work in and not to sit in. Lébpratories ahould be large
halls without innumerable partitions for rooms. Services of gas,

compressed air, vacuum, power points and water at p:essure.of aroﬁnd 30 1bhs.
per square inch will have to be provided to chemical laboratories, testing
laboratorics, workshop and pilot plant bays. Certain areas whiech ineluds

specialized laboratories and relanse rooms will roequire zir conditioning

89. The alldeation of flcor area for various services will bewas follows:
' Chemical =and testing laboratories © 12,000 sq. ft.
Pilot plant ' : ‘ 10,000 " "
Workshop : 5,000 " "
Gencral services and wash rooms, etc. - 2,000 " "
Auditorium and library 4,000 " "
Specialized l-boratories | 3,000 "M
Administration and offices; haulls, sto. 10,000 " "
Steres (issue =nd bulk) 3,000 "

50,000 sq. It

90, Tt ig assumed thzt land will be provided on lease of 99 years free

of charge by the Government. The cost of buildings and provision of
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gservices is expected on the present average price of construction of $10
rer sq. ft. to be $550,000. In addition to this will be cost of erectiom
of plant, equipment, and cost of laboratory benches with fittings and

services which is assumed at 100,000.

91. The total cost of $650,000 is to be a charge con the country or

group of countries which form the sub-region.

Equipment

92, The equipment should include unit process and unit operations
equipment, workshop equipment, a standby generator, automatic boiler, a
library of 10,000 volumes and racks for books, auditorium pubiic addréss
systems and folding chairs, laboratory testing equipment for normal
routine work and investigations, testing equipment for industrial products,
chemicals, glassware, and other specialized physical, chemical, engineering
equipment, photoc0pying;‘duplicatioﬁ, microfilm reading and instrumenté..
The average cogt depending on fields of specialization will be around
$1,200,000.

The breakdown will be as follows:

Librery — technical Books . $100,000
Unit operations and unit process equipment = 300,000
Service equipment -~ generator,: boiler, gas, 200,000

vacuum, air pressure, air conditioners

Chemical laboratory equipment B B ‘ 200,000
_Phyéical testing oquipment and instruments 200,000
Workshop | ' 100,000
Miscellaneous ' | 100,000

51,200,000

Organization

93, The internal organization will oconsist of thres divisions, Research

and Development, Industrial Consulting and Adminisitration, with specialized

e Ay D et s RS 7 s ke, e
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sectors under each Division. The directer will be in over-all charge und
heal of the Administration Division, while a deputy director will be in
charge of each of Research and Development and Industrial Consulting

Divigions.

QL. Institules of this typc funcd¥ion more efficiently under an
atmosphere of freedom from red tape and control normally associated with
government departments. Part of the difficulties experiencedby existing
institutes in Africa have been due to their being tied to rigid regulat-
ions of governments with regard to Salary‘scales, promotions, purchase,
procedures, budgeting, publicity, ete. This has been overcbme in bther
countries by placing the insiitute under an autonomous board of _'
competent men representing bvoth science and ihdustry who woﬁld determine

poliecy, leaving the role of management %6 the director.

35« Coste of establishment and eperation — Summary

_Capital cost

Buildings, lend, services and

installation 3 650,000 Country or
X : .sub-region
Egquipment and books _ 1,200,000 Aid couatries

Specialized staff (10 experts
for an average 6f 4 yeafs and con—
sultants on special fields on
short term) | 1,000,000 TUnited Kztions
Training of 10 consultants 200,000 TUnited Nations
for average 3 years abroad ‘
53,050,000
Annusl recurrent expenditurs to he
met by the country or countries on
the sub-region
Staff (16 professional and 250,000
subsidiary staff) -
Running expenses of laboratories 106,000

travelling and costs of joumels, etc.
8 35,000

[P
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VIiI NATITONAL VERSUS SUB-REGIONAL I TUTES

by the recommendatlons
made by the Standlng Committee on Industry, Natural Resources and Transpcrt
at 1ts first sesslon, which stated that, owlng to the high cost involved,
the 1nst1tutes should be developed on a co—operative and on a sub—regional
bas1s, taking full account of the existing faoilities. In additlon_to the
hign'initial‘oapital oost‘and'annual recurrsnt expenditure there are other
feotors such as the great scarcity of trained scientific reSearch personnel,

the greater interests of developlng the smaller and less priv1leged na tions

of Africa and the necessity to utilize scarce resources for the maxlmum benefit

: of the whole community whlch fevour sub-regional 1nst1tutes. "

97. The proposed institutes have a broad spectrum .of functions and services

“in order to meet ‘the needs of industrialization in Africa. The range of

_ servioes and flelds of specialization are largs, requiring not conly a great

number of specialists but alsc a range of equlpment 1n a nunber of flelds of

sclentific ectivity. The capital cost of establishment, Whlch includes the

. huildings, aquipment, experts and training of counterparts is approximately

33 milllon. in spife of the provision for the 1nstitute to make charges for

its SLrVIOBS to the private sector of 1ndustry, the recurrent 3nnue1 expen~
diture is likely to be $350 000. This fieure is unlikely to be lowered aven
when personnel 1s supplied by 1nternational orgunizutlons durlng the first

five years.

‘984 Of the 36 countries in this study listed in annex II there are possibly

two countries which can affiord this iorder of expenditure, and only one which
can find the highly trained research scientlsts among its natiorals in the

guality and number required to staff such an institute. There are elso

~three or four other countries which, because”of their own pressing needs

- and advanced plans, might be tempted t0 estadblish 1nstitutes with limited

scope and functlons in order to satisfy their own 1nd1v1dual national
interests and,esplrations. This step would serve 1o develop only the
nations which hare=elready attained by comparison a higher growth and
surrender some thirty countries to a bleak future which offers nc hope of

development,
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99, The African co es which through the OAU have recently found new
political unity and rength are also lcoking for means of integroation in
economic and other elds id order to obtain co-ordinated development and
gensral wuplifiment of the whole region. The unequal shzring of the fruits of
dévelopmenj with the relatively more advanced countries making greater
progress will strain any attempts at economie or political unity and it is
belleved that the countries will endeavour to ‘avoid such a calamity. The
more developed countries have in addition a role to play in leadership of
thelr sﬁb*regions and in providing the scarce personnel required for develop-
ment. OF all the various fields of economic and social activity, science
provides, by its very nature of universality, the easiest area of co—operz tion
and African nations are unlikely to throw out this opportunity of building
goodwill and co—operation among themselves which might later lead tg‘still

greater and more fruitful collavoration in the economic and political fields.

100. The 1nternatlonal agencies such as the United Nations and its speciali-
zed agen01es and the sovernments of the developed countries which are anxious
$o assist ‘the ‘new nations of Africa are also unlikely to subseribe to a philo-
sophy of ald to those who are already comparatively advanced and abandon the
relatively poorer countrles to greater poverty. Thelr intenticns are foreec~
fully described by Prof. W.W. Rostow of America who stated: "We must face

the fact that a lenders club is not encugh. The borrowers must have a role
in the whole process,‘they'have the possibility ond the duty of working toge-
ther on a self-help basis. Here regional arrangements might prove useful",

In the establishment of these institutes a large quantum of aid is envisaged
and required from these agencies in the initial staff;ng, traininglof counter—

parts, and the supply of equipment.

101. These conslderatlons favour sub-regional institutes. The 36 countries
have been lelded into seven sub-regions and the groupings are shown in the
map (annex I) and the table (annex II). In determining the sub-regions a
nunber of factors were taken intos sccount. These included institutes and

facilities already available, land area and geographical limitaticns,
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population, communic:tions and transport facilities within a sub-ryegion,

and the necessity to have at least one country'which can provide .leadershipe

102. #nc of the arguments adduced against sub—reglonal 1nst1tutes is that
they might not glve priority to 1nd1v1du°1 and urgent needs of 1nd1v1dua1
countries in thelr programmes of research und serv1ces.'.Thls hhs been
overcome by the provision in the et that 5 third of ez ch'countfy‘s contri-
bution will be congidered a deposit fromw that country with thé.institute,
to be used on request on any specific project which that couhtry may consi-
der to be of immediate importance. This permits 1dent1flcnt10n of every
country with the work of thu instltute while it contrlbutes tc the well-

. being of the whole group through a programmo of rese‘rch and technical
services based on the raw materials and ipdustrial plans of the sub—region.
The funds which constitute two—thirds of the contrlbutlon of each of the
countries will be used on the support of overheads and cost of such a

general programne of rese=zrch with the approval of the gOVernlng board.
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VIII ESTABLISHMENT o~  LEGAL IMPLICATICNS

103, The establishment of an institute on a sub-regional basis poées
particplar_problems. The countries of the sub-region are required'to sub-
jugate their.individuai national interests fer the general upl#ftmerit and
greater prosperity of a group and to Jjointly and seﬁerely assure the autonomy
.of the institute. The 1agisiation estdblishinp'thé‘instifute will therefore
.. have to be passed by 211 the Governments in the sub-reglon in identical form.
The countries im which the 1nst1tutes and branches may be sited would have in
addition to agrest
(a) To import cf chemicals, equlpment, 1nstruments, vehicles etc. free
of customs duty =and excise dutys
(b) To exemptlng the institute or its branches from stamp duty, income
tax, otcj |
(c) To permit the 1nst1tute to maintain and use equipment for labora-
tory and experimental services without any licence, permit or
approvals; |
(d) To permit the institute to negotiate and recelve aid in perscnnel
or equipment from other governments, international agencies,
foundations, stc.s
(e) T afford such privileges and exemptions to personnel of United
Nations: and other international organlzations as are already
in force;
(f) To permit the unrsstricted usc of exchange for the import of 1ts
specialized equipment, books, atc.
(g) To permit fres entry and exit for the members of the governing

board and the st-ff of the institute.

104. The draft of an Act (annex II1) has been based on similar Lets else—
whers. It provides for the cstablishment of o sub-regional institute ns
a corporate body with powers and duties of the institute vested in a

Governing Board consisting of the representatives of ench of the partici-

pating countries. Financing of the operation of the imstitute is provided
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for by contribution from cach country of .02 per cent of its Gross Domestic
v Product each year. The Act also provide for Institmte to work for
Governmeﬁts, public bodies, and the private sectors of indmstry, finance

. - and trade and to make charges for services rendered to non-government

agencles,
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IX 'BOLE OF IﬁTERNATIONAL ALGENCIES AND DEVELCPED COUNTRIES

105, 4 number of developed countries znd particularly the United States of
America, the Unicn of Soviet Sceialist Republics, the United Kingdom, France,
the Federal Republic of Germany, Japan and Sweden are already providing both
financial and technical assistaznce to many countries in Africa. The extent of
this ald is large but it is channelled into areas of limited usefulness and
often to countries which hecatse of their greater affluence and well-being are
better able to determine thelr reguirements and ask for such aid. Consesgusntly,
the greater needs of the smallsr or poorer countries ars overlooked and a number
of projects with inherent duplication often result in others. This is unfor-
tunately true in many cases of sven the United@ Nations and its specialized
agencies, which bacausc of the limitations of their individual terms of
reference restrict a project to the area of its own mandete or competence.
Avoidance of such defects calls for greiter co-ordination of 2id not only

by the donor countries but also within the famlly of the United Nations. It
also requires the determination of the total needs snd pricrities of each
country or group of countries of a sub-regicn. The aid to be effective and

fruitful requires not only a dorors' ¢lub but z2lso a receivers' club.

Governments of aid giving countries

106. 3Bilateral aid has preferentinlly gone intc the provision of (a) equip-
ment, and (b) technical personnel. Both have certain implications and
reasoning and for these reaszons they are also suspect by receiving countries.
Technical assistance is suspect becauss as advisors they may influence ideclogy
or attract custom for capital goods and services to the country giving aid.
This is not felt so strongly in the case of aid in the form of eguipment, and
donor countries would prefer for sake of identification to give this form of
agsistance if requirements have been closecly determined in relation to the

important needs of the country.

3 ke o L e e
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107. "The donor countries have thorefore been assigned zssistance in the
provision of the equipment required for these seven institutes. The

overalil ccst of such squipment will te $8 million.

The United N.ticng and ite specialized agencigs

108, The United Fotions tecause of its international character, means of
suppdrt and ideology has served principally in the fisld of technieal assls-
tance and trining., These are unaltruistic fields, but they are precisecly
the fields of strensth of nn intecrnaticnal organizaticn. Consequently,

they have been assigned these areas of assistince.

109, The United Nations Special Pund has alrezdy 2 number of projects in
Africa oxccuted through its agencies éuch as the Centre for Imdustrial
Development, F.0, ILO, UNESCO, LiE., etc., and it will have to determine
whot co-ordination is necessary within its own family'in ordsr to obtain
the maximun compstence in the gtaff tc be provided for the many fields in

which the institute will work.

110.. In order to éssist_the institute in its study advice =nd exscution of
projects in the very specific and spedialized industrial fields of basic
industries such as petfoleum'refinery, hecavy chemicals, steel, fertilizers,
cemant, machlnc fools, etc.,, the Unitod Nations Specizl Fund, ECL, and the
Centre for Industrial Development should z2lso explére the possibility of
hoving a pool of high grade c¢onsultants te be made available fo ?hg ingti-

tutes for short terms up to three months.

111, The total cost of experts cn the fisld and short term consultants,
and the trzining of loczl counterparts is estimated at $#8 to $10 millicn,

Economic Commissinon for ifrics

112. The ECA hag a dominaont rele to play in establishing liaison tetween
the instifuge and the Governments of the countries of the sub—region and in
providing the liaison between the institutes and $he United Netions family.
It could further provide the means of co-ordination of the rese:rch pPTo-—
grammes of the institutes in Africa and =ct as central agency for the

dissemination of inter-territory information. In the hope and expectaticn
that ECA will fulfil this important role, a representative of ECL has been
recommended to be on the beard of each of the sub-regional institutes.
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X. SUMMARY SND CONCLUSIONS

113, Considerations of the more pertineﬁt‘and“urgént néa&s.of African
countries to develop suggest thot applied research should be given. preferen-
tial support rather than fundzmental or basic researche. Develeping ccuntrics
cannot afford to expand thelr very scarce scientific talent on obtaining new
scientific knowledge.except in so far as it has application in a current
protlem. It is suggested that industrial resesrch which is applied ressarch
for industry and the organization for drawing effectively on the large
reservoir of scientific knowledge =2nd technologies cffers the greatcst scope

- and chances for rapid industrial development desired by the African countricsa

114. The study of the needs of African countries for development of industrics
and implementation of thelr industrial programmes, and congiderntion of the
‘gcope and functions of industrial research indicate that industrial ressarch

ag defined would not meet all the nveds, and that an institute which ecmbines
tLe functions of industrial ressarch, testing, consul ting, and direct technical

assistanes to indusiry would be reguired.

115, 4 review has been made of the existing and planned institutes of
industrial Tesearch, building, food research and processing, stondards, and
productivity for the 36 countries covered by this study. The review reveals
that, except for Egypt whiich has the institutions and trained staff to service
. the needs of industries in thelr country, the Sudan which will have adeguato
institutional devices.when the projects now approved become operxtional, and
Kenya, Nigeria and Ghana which have facilitigé‘but'inadaquateito meet total

needs, the cther 31 countfies havs either meagre fncilities or noéne at all.

116. The functions of an institute of industrial development and research
are defined and the requirements of staff, squipment, buildings, and services

and organization are detniled,
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117. The main requirsment in orgnnizirng for zesearch or other seientifi.
activity is to provide an .tmosphers in which this activity can flourish.

1+ has-beeﬁ conclusively slown in othes countries that the adminiétratiVe
structure of government is act suited for this kind of activity. In research
all major decisions must ke made by the_reée:rch worker while in government

a chain of command is provided for decision making. A research organization
requires flexibility as au soecniicol coorcguisite for servizce. The institutes
proposed are therefore to be get up os autonomous bLodies under a board and

the powers and duties of the institute sre vested in the board by an acte

118, The arguments for and against sul-regional institutes have been
congidered znd it is concluded that the greater interests of the Afrienn coun-—
tries will be served best by sub-regional institutes. The following sub-res’ one
have been suggested (see map and table, 2nnexes I and II).
(a) Sudan, BEthiopin, and Somalia
(b) Kenys, Ugands, Tanganyika, Madagascar, Nyasaland, Northern
Rhodesia, Zanzibar and Pemba
(e) Congo (Léopoldville), flongo (Brazzaville), Rwanda, Burundi, Gabor
and Ceontral African lispublic
(d) Nigeria, Caneroun, Chad, siger, Dahomey and Togo
(e) Chana, Ivory Coast, Upper Volts. Liberia, Mali, Sisrra Leone,
Guinea, Seregal, Mouritania
(f) Morccce, Algeric and Tunisie
(g) Libya and UAR (Egypt)
The lsgrl implicaticns of the cetabiishment of o sub-wvegional institute
are discussed and a draft =ct (annex 1I1) is presented which overcowes thisoo

problems.
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fli9. The rele of international agencles, aid giving Governments and the
ECA are discussed and parti-ular areas of assistance in each case.§ggggste;,
The order of financial aasgistance for the seven sub-regional institutes
ig of the order of $18 million made up @s followss |
UN Special Fund {personnel and iraining) US$8 -~ 10 milliom. .

Lid Governments ( equipment) afstide : "
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Sources and Notes:

.l\ United Nations, meﬂdoow ow zmaponmw Accounts Statistics, 1962, .. 314.

WMMMNNHH ANNEX II (Cont'd)
Nwmymmwmmm Mid-year GDP at Annual
GDP at wowzwmdwmu est. Area in Mmoeou cost Contribution

Group Country factor cost 195 1000 million US at 0.02%
: (Us mowwmﬁmvl\ Aswwwwoﬁmvm\ sq.miles mowpmumvl\ of GDP
Se Ghana 158 6.2 91.8 986 197,200
TIvory Coast 199 3.0 127.5 615 123,000
_Upper Volta 38 4.0 106.0 159 31,800
Liberia 122 1.2(1960 est) 43.0 153 30,600
Mali 116 3.9 460.0 428 85,600
- Sierra Leone 64 2.3 27.9 154 30,800
Guinea 117 2.7 94.9 311 62,200
Senegal 179 2.7 T76.0 411 82,200
Mauritania 102 0.7(1960 est) 419.0 65 13,000
26.7 1,446.1 656,400
6.  Morocco 159 10.9 171.0 1,753 3504600
Algeria 220 10.2 113.8 24285 457,000
Tunisia 145 4.0 48,3 586 117,200
o 25.1 333.1 924,800
7.  Libya 127 1,1  679.4 146 29,200
UAR (Egypt) 116 24.6 386.0 2,861 572, 200
25.7 1,065.4 601, 400

:.m\. ECA Population Branch; m&ﬁ@< on Recent Demographic Levels and Trends in Africa, table 3 — 1960

.,

.

SIS

Project approved by the mvmovmw @Sb@.

Research Instifute already established...
National Accounts of the Federation of Rhodesia mB@ 2<mmmwm5@ 1954-1962,

Fast African Industrial Research Organization at Nairobi.
Sub-regional office to'be located in either country.

mid-year estimates adjusted by rates cof growth of wOﬁswm&pos in African countries (table mu to
arrive at mid-1958 @mdwamdmm. :
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ARNEX IIX

AN ACT TC PROVIDE FOR THE ESTABLISHMENT OF A SUB-REGIOWAL
- INSTITUTE OF INDUSTRIAL DEVELOPMENT AND RESEARCH

(For the text East African region has been chosen)

1. This Act may be cited as the East African Instltute of Industrial

Development and Research Act.

2 (1) There shall be established in accordance with the provisions
of this Act, an Institute which shall be called the East African
Institute of Industrial Development and Research herelnafter referred

t0 as "the Institute.

(2) The Bast African Institute of Industrial Development and
Research shall in that name be g vody corporate congisting of the personsg
for the time being holding office 2s members of the deerning Board thereof
ag hereinafter provided, and shall have a comnon seal and may sue and be

sued in its corporate nanse.

(3) The headquarters of the Institute $Hall be 1IN treurerenencnnnny.
or in such other place within the sub-region as may be chogen for the
ﬁrincipal operations of the Institute. The Governing Board in congultat—
ion with the representative Governments may also establish branch

institutes if the need so arises.

(4) The sub-region shall consist of Madagascar, Kenya, Uganda,
Tanganyika, Nyasaland and Northern Rhodesia.

3. The objects of the Institute shall be:

(a) To undertake testing, investigation and researches in such
manner as the Institute may deem advisable with the object of
improving the technical processes and methods used in industry,
of dlscoverlng processes and methods which may promote the
expansion of ex;st;ng or the development of new industries in
the‘sueregiqn oriﬁhe_better utilization of the raw materizls

or waste products of the region.
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(p) To advise the Governments of the countries of the sub-regi’n
on questions of scientific, technological and industrial matters
affecting the utilizatiorn of the nationaliresources of the sub- p
region, the development of their industries, and the proper |

co-ordination and employment of scientific research to those ends.

‘(c) To assiat the Governments of the sub—wregion in the formulation
and development of standards and 0 provide .serviced of testing

of industriszl precducts. !

£

(d) To render to industry, Government enterprises and emtrepreneurs
technical assistance in the formulatior, planning, execution of
industrial concerns, and in the organization and operation of

industries existing or 1tc be established in the subh-reglon.

(e) To undertake or %o collaborate in the preparation, publication

‘and dissemination of useful technical information.

(f) To provide through a technical and specialized library a technical

information service to the general public of the sub-region.

AR I

technical colleges and other hodies in order to promote scientific
“and industrial research and the training of invesitigators’ in pure
~and applied sciences and of technicians, craftsmen and artisans;

and

_(h) To assist otherwise in the zadvancement of industrial research

and technical treining.

4. (1) The Institute shall have power:

(a) To acquire in sny manner whatscever and hold any movable
or immovable property and to dispose of any such property

acquired or held by the Institute;

(b) To negotiate and Teceive aid in pefsonnel or egquipment
from the United Nations Agencies, Governments,

Foundations and other organizations of aid;

lw.---.-_'--.----IlI!'H-nHnu-----I-l--Il-I-H----I-ll*"...ll.lﬂﬂl-llﬂﬂ-lm



E/CN.14/INR/41
Anpex ITIT
Page 3

(¢) To impose wnd recover chartes for its services;

(d) To apply for, purchase, receive by assignment or
otherwise acquire any patents, brevets d'invention,
concessions, licenses and the like conferring exclusive
0T non-exclusive or limited rights 4o use, Or any
information as to, any invention or discovery; and to
develop, use, exercise, assign, transfer, sell, grant
licences in respebt of, or otherwise turn to account

the property, rights and information so acquired; and

(6) To perform all ii-n ©ot3 L3 may be mecenooxr for, or
incidental to, the sarrying out and wevTornance of its

objects and duties.

(2) Subject to the provisions of sub-section (3) of this section,
it shall be the duty of the Institute as far as its competency

and finances permit:

(a) To conduct and render Tesearch and technical services

for the benefit cof:

(1) The Governments of the sub-region or any
- department or agency thereof; or °
(i1) Any public authority or regional ofgani;étion;
(1i1) Any industry whieh 1. or is %o be carried on

in the sub-region;

(b) To take all such measures as may be necessary for the

fulfilment of its objects; : i

(3) The Institute shall not undertalte or perform any werk which, in

the opinion of the Governing Bodyj iz contrary to public interest.

e (1) Subject to the provisions of <his sct, the powers and duties of the
Institute shall be vested in a Governing Board, hereinafter
called "the Board". ' .
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, (2) The Board shall consist of':
(a) Six membérs each of whom has distinguished himself in- !
' seience or industry or is ctherwise specially gualified -
in relation to some aspect of the Institute to be
. appointed by the Prime Ministerof each of the six
countries of the sub-~region;
(p) The representative of the Executive Secretary for the
Eeconomie Commission for Africa;
‘ (¢) The two .following ex—officio members:
(1) The person for the time being holding office
as the Secretary General of the East African
Common Services Crganizations
(11) The person for the time: being holding office
‘as Director of the Institute. -
6. A person shall de disqualified for being.a member of the Board if,
having been adjudged an insolvent or bankrupi, he has not been granted
by a competent court a oertificate to the effect that his insolvency
or bankruptecy has arlsen wholly or part;y by unavoidable losses Or
mlsfortune.
Ts Any member of the Board who is not an ex—officio member shall, unless

he vacates his office earlier or is removed from office by the Prime
Minister who appointed him, hold office for = term of two years and shall

be eligible for re—appointment..
8. (1) A member of the Board shall vecate office:
(a) If, not being an ex—officio membery

(1) He resigns office ‘
(i) de is removed from office by the Prlme Mlnlster

of the country he repreoents,





