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CHAPTER T
THTRODUCTION

1. - The btanﬁlng Commlttee for Industry, Natural Resources and
Transport of the Economlc Commission for Africa at its second
sess1on, held in Decbmber 1963, considered a report (E/CN 14/INB/41)
on Instltutes of Industrlal Development and Research on sub—reglonal
bagis for Afrloa, basod on a study of needs 1n selected countrics in
Afrlca by a consultant from the United Natlons Centre for Industrlal

. Development in New York,

2. - This study discussed in bread and general terms the role of

" mcience and technology in development and, in‘parfioular, the develop—
ment of industry in the new countries of Asia and Africa. fIt'examined
in some. specific detail the urgent need for African oountrieg to establish
local céntres of technology which would draw in the specifﬁc know-
how from developed countrlcsg make guch adaptatlons ag are necessary
"for local conditions and clrcumstances, carry out research into raw
materlals and processos in order to develop new uscs for 1nd1gen0us

' materlals end new products, dlSSemlnato the 1mported and created
know—how to industrialists and entrepraneurs,'and offer dlrect
technical services towards obtaining more efficient operat;on and
management of both new and existing industriaIHVQntures'in:these
countries. It was vightly argued that these functions and services
are essential if industrial development is to he acceleratéd?at the

rate desired-qnd_hoﬁed,for.in African countries..

3. The objécts_in broad terms were “to aid in thé-developmént of
selected natural resources which require research, in the esiablishment
of new industries, and to render technical and engineeringfaésistance
te existing lndustry to improve its products, processes and economlc
Status”-- In order to achieve thesec obaects a multl—purpose 1ndustr1a1

research and development institute Would be requlred WLth a staff
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of mcientists having academic qualifications in the physical scicnces
andlengineering besides extensive and varied experience in industrial
technologies. In addition, the institute would also require adeguate
eguipment, pilot plaat and othexr facilities. Developing countries in
general are, however; faced with acute shortage of scientific
personnélzand'soiehﬁisfS‘With the experience and gualifications described
carlier ave Scarce even in the more advanced countries end, when'
available, arc expensive. Consequently, even the cost of oporation of a
modest unit with the minimum staff required to undertake effectively
" the range of serﬁibes;desofiﬁed wes outside the financial TesoUrces
of most countrics in Africa. The sub-regional sinzle multi #purpose
institute was: therefore suggesicd as o means of overcoming both
the problem of scarce personnel and the funds neccssary for this essential
institutionnof_industriai”&évelopment. '
4, 'The Standing Committee, in consideration of this Teport, made the
following points in the discussion: S ' R
(1) "It Waé-ganerally ag:eed:that there was danger of research
inéfitutes_concentiating theif_@ctivitios tdé mugh.on
theoretiéal researchg the main'eﬁphasis'shoulﬁ be on applied
_ rresearch_‘c'iésely liﬁked with iiri.dlis'{;:.c'ia.l &evelopmerﬁf. |
- {ii) A distinction should be made between full scale industrial
S researqh_institﬁtes and smaller scazle centres concerned
with applied research and development.
o (iii): The sub-regional approach suggested was one possibility
but careful consideration should 2150 be S1VEN sessessovssacs
-t sﬁaller industrial,development_centresrmainlyﬁcpncerned

. N . i
with and. to. serve individual countries."™

"5, - These points endovsed fully the thesis presentcd that applied
‘research and adaptive research are the greater need for African
Gountries. @h the other hand, and while accepting that the scope:
and functions assigned for an ingtitute of industrial development
'l? Tnited Nations Economic Commiseion for Africa, Report of the

Second Session of the Standing Committee on Industry, Natural
Resources and Transport (E/CN.14/245, B/CN.14/INR/54).
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and .research are necessary to ensure that plansrof’inﬁusfrieii;anion
of a country are properly formulated and“inﬁlenenfed with the 1easﬁ'
deley and minimum feilures, there was tacit reluctanoce to giving
wnqualified ‘support for the sub-regional appreabha A single multi-
purpose sub-regional industrial research institute preferred‘in that
report confers many advantages to the.country'in'whicn”it iS'sitein
The other countrics served by this institute will not have even a
nucleus or centré to which local indnetridliefe'ean'turn'fer &irecf
‘aseistance.  The geographical distances between the only‘centre of -
technology and the 1nduetr1allsts in countrles other than the

country in which it is situated may often be 00 great for eonsultatlon.
©:These real dlfflcultles neoeesarlly Timit the uee of the reeearch ‘
institute by the aeeoclate countrles,'whlle the country in which - 1t is
51tuated will 1ncreas1ngly use its services, Slnce dlstances and

cost of travel inhibit effective coneultatlonrend:deveiopment of
research market, the needs of these countrlee will mlSO not be a
known and would in course of time be neglected. " These” fears v
perhaps 1ed‘to‘tne belief that even a centre with 11m1tedmecope and -
resource in one's own country Wasmbetterithen a full—fledged'ﬁulti—

purpose sub-regional institute elsewhere.:

6. - These thoughts found expression in the final reeommendatlons '
of the ‘Committes, which required the Fxecutive Secreﬁary of the Economlc
Commissicn for Afrrca, in consultation Wlbh the United Natlons Commis~

sioner for Industrial Development and lnterested countrles5 to - carry

el dut - further anestlgathﬂS on the ‘establishment of such 1ndu5ﬁrla1

“'ﬁdevelopment ard reséarch 1net1tutee on a national or sub-reglonal
basis. A teohnical adviser of the Centre for Industrlal Development
visited selected Africen countriés during July and Auguet 1964, %o
develop 1nformat10n and dlecues preferences in order to lay‘out an
actlon programme for 1net1tute development that could be 301nt1y
undertaken by the appropriate members of the Unitod Natlons famlly

and the countries of Africa.
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7o . This latter study, based on dlSGuSSlOHS with. public offlclals
anq thQse of-other deyolopment institutions in several_o@qntrles,
came to the conclusion that in spite of the acute shortage of
sc;entifiﬁ_personnel”that is prevalent, a start towards providing
even thazmost‘meagre_in@ustrial research faciiities should be ﬁade.
It suggested that Ran y countries have a nucleus of indusﬁrial o
research effort in tho form of testing laboratories, food processing.
institute, government departmental laboratory, project gvaluation
centre or even the scionce laboratories of'a national“university,
and that on thls nucleus could be built the beg1nq1ngs of an -
;;nggstrlal_resegrch effort. Hmphasis was placed on.the dictum that
a start_ggﬂg albeit mOdQSts;ls better than none. - The stuay recommeqdod
‘4ﬁhaf the.Standing CommijteeAaufﬁorize fha.EconomiQ_Comm1351on_forw
Afriqa;seqrgtariat and#fhe Centréfqu.Indusﬁrial Dev?iopmént,

with the aid of consultsnts, to. debail, country by cowntry, the

type and‘écope of.inedeﬁth studiés needed to accomplish;fhé amended:

programme of 1ndustraal research effort.

8, This was followed by an ECA study (&/c. 14/IHH/94) on 1ndustr1a1
research . for the East African sub—reglon in 1965 - It proposed a
variation of the multi-purpose single institute serving = number of
countries which 1argelglovercome nmany of- the shortcomings :e;erredn

. to in %he discussion of;theugariie# study of 1963‘in paragréph_5e

The . study for East Africa. recbmﬁeﬁded the- establishmentlof a.
number of speclallzed 1nst1tutes equltably dlstrlbutcd 1n the
countries: of the sub-region, cach 1nst1tute gerving the whole sub—rcglon
in lts,speclallzed fleld and.thereby obtaining the d051red,co-0peratlon
of the countries as equal partners. Co-ordlnatlon was prov1aed |
'through an Eastern . African Industrlal Resgearch Councll Whlch

congisted of reprbscntatlves of the partlolpatlng countrlas and

in Whom thr poOWers and dutles of the SPLGl&llZGd 1nst1tuues Were

vested. - Five imstitutcs - Bulldlng Research in Jthl@pla, Metals
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Institute in Zambia, Textiles_and Poljmer Institute in Tanzania,

Food Eesearch Insfitute in Uganda and Chemical and Process Engineering
Ingtitute in Kenya - were suggested.as the initisal-nucleus under the
Councll which was further empowered to establish other institutes in
other countries of the sub~region,

- PR Theﬁpresent“sudy follows on the ‘three studiés made éarlier;f“f”
incorpnrates the-discuséidns,*recdmﬁeﬂdaﬁiéhs arid conclusions
reacﬁed:at'thé'Intér—regidnal”Seminar"6ﬁ“Indﬁstrial”Reseéfch and
Developﬁént'Instituteé'iniDevelopihg*Countrieé; reld in Beirut, =
30 Novenber - 11 December 1964; - conslders ‘the ‘special problems and
comdltlons prevalllng in’ the ‘West African sub-reblon with two
linguistic groups, and thé wide dlsparlty in sgientific 1nfrastruéture,
populatlon, area, and markets and " suggests a comblnation of natlonal

and multimational -approaches to- 1ndustrlal research.
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CHAPTER IT
SCIENTIFIC RESHARCH AVD PRIORLTIES FOR DEVELOPING COUNTRIES

10. BSecientific research has been described by Alain Peyrefittegl/
Minister for Sclentific Rescarch in France; as the main ferment in the
progress of societics. This will be understood as incroased
knowledge whlch research provides 1s one of the aims of development.
Sclontlfle research through. 1nventlon and . 1nnovatlon gtimulates -
developmqnt and proviceg alsc the dr1v1ng force for productlon._y
801ence and its dlSClpllnes pervades all forms of eoonOmlc activity.
~and guides these act1v1t1es. -Hesearch is constantly challenging
“eetabllshed structures and tradltlonal Progedures. Gonsequently_;t;

has become an 1nstrument of policy among countriess . . «i:

1. 'The imporitance of scientific research is therefore no longer

a subject of debate. Its benefits are knewn and aceepted by countries
irrespeofive of their jdeologies or size. For countriess on the
threshold of induetrial development as most developing countries are,
it has a special significance. The issue-for thesge countries is not
whether they can afford it but whether they can afford to be without
it. The choice before the developing couniries is the determination
of how much and what type of résearch should bhe mounted nationally

or in co~operation with their neighbours in oxder 4o maximige the
benefits to be gained by the utilization of the scarce rescurces of.

scientific menpowor and funds available to them,

12, 'The dimensions of science have changed. Until recently
research wos mainly a matter for the individual scientist following
his own line of inguiry, or ¢f the entreprencur secking its exploitam

tion. The rescurces required were modest. This has changed as

l/ OECD Observer Special Issue on Science, page 3e
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~a result of the greatly increasing cost of research and of recognition

of the potential value of its resultsf

13. As & result of these changes, even the 1arg0 developed countrles
find it diffiocult to provmde the skilled manpower and finarce $o
undertake all the research which their national interests might suggeet
a8 desirable. PFor smaller developed countrieeg the need for personnel
and financial resources for scientific research and devélopmeht'far
exceeds the available resources and hence: choices have to be made

between alterﬁative programmes. and projects. TFor developing

-, countries the gap botween demand. and supply is even greater and. it.is.

therefore essentlal for them to determlne priorities-in regard to
dlsclpllnes or types of research, in addition. to Selectlon of
programmes‘and projects. and alsc to consider as armatter of policy -
co-operative arrangemeﬁts with their neighbcours in order to make

up for their limited means 1n manpower and funde. Coﬁeideration of

these llmltlng factors in relatlon to 1ndustr1al research 1nvolves

a dlscu591on of the types of research.

- Types of Research -,Deflnltlons .

14.  The definition of the types of research is provided by the
Resesrch Board of the President of -the United States. Two main’

divisions are reccgnized — basic rescarch and applied researchs

"Basic research includes fuﬂdemental_research and background research,

and is the theoretical analyels, exploration or experlmentatlen directed

- to the extension of knowledge of the general principles governing

natqral and social phenpmene, Background research is the systematic
observation, collection; organization and presentation of facts using
known principles to reach objectives that are clearly defined before
the ressarch is undertaken, to provide a foundatlon for subsequont
research~0r to‘provi&eistandard_refereﬂce data. “Applied régearch: is the.
extension of basic rescarch 16 the determihztion of generally actepted
principles with a2 view to specific applications, gencerally involving

the devising of a specified novel product, process; technique or device.
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- Adaptive research is the adaptation of existing process, technique or
dovice to suit special conditicns prevailing. - Finélly'comes the defini-
tion. of development; that essential link between research and the
industrial application of research: results. - Developmental research is
related to work on. an existing model, devﬁce, equipment, material ox
pfoduct process. - Developmental rescarch differs from applied resesirch
in that work is done on products; processes; technigues or devices
that previously have Dbeen discovered or invented,"

15, It is, hbwevérg'accepted'that'scien%ific”resoaroh is a broad

‘spectrum shading from basic and background research at one ehag through
applied research and adaptive research, to &evelopmeﬁt résearch'at':
the other end. Industrial roscarch is baéic,'appliod adaptive and
developmental research undertalken Wlth the obaect of’ appllcatlon of

results - to industry.

16. Industrlal resemroh is therefore not only concerned with exploltlng
fundamental dlscoverles made by ba31c research. IE bases 1tself squarely
on the accumulated store of knowledge, attends to the needs of the
particular industry or industries it serves and “through “ite work: brings
new manufacture, a stage nearer. This may be.simply.an improvement of

an existing process, but it may be an entirely new one and .the product
may also be new.

'17. ‘Industry research has extended its scope to include the-systematic
-study of industrial operations, the handling of materials and laydat of
the plant. And since it is concerned broadly with the écomomic efficiency
of’ 1ndustry, it works to raiss the level of product1v1ty through the

better use of Tesources human and material,

Research Neeas of Developlng Countrles

18....In this context,  the statement of the Secretarwaeneral of the.
“Bnited Nations at the 36th Session of ECOSOC, on the United Nations
Conference on the Appiication;of Scilence. and Téchnology for the benefit

-0f less developed arecas is of particular relevance. IHe stated, "First
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it -is necessary to build centres of scientific and technological
‘strength in the less developed countriesy  Second, it is necesgary to
focus: more resources in the wdvanced countries on science and technology
for the. benefit of . the less developed couniries. Third, it is necessary

to make a judicious assessment of pr:.orl‘tles....."1 He further expressed

© . the view. that science and technology cannot be sxported or "puShed“ out

from their habitat.in the advanced ccountries, but that they haﬁe'to :
beﬁimporfed-or "pialled™ in for definite'ﬁeedS’by the developing countries
themselves.. Such imporﬁ of sciechee and technology as was suggested

can only be achieved through the centres of feohnology'establishéd:in‘

' deVeioping'oountries and effectively manned with qualified appliéd

scientiste capable of defining the needs of the couniry, acquiring the

.specificﬁknowrhOW,.of adapting to local conditions and gircunstances,

~gahﬁ;pf_dissominating this knowledge in the form sugges%éd‘by adaptive”

research. This same conclusion was reached by a Working Croup on ‘Science
znd New Developlng Nations at Stanford Regearch Inst:.‘tute.2 . Thedir .
1n1t1a1 approach was to consmder the needs of develoPlng couﬁtrles lﬁ
terms of sclentlflc discoveries and teohnologlcal 1nventlons whlch .
mlght beneflt them 31gn1floantly. ‘This "needed break—throughs" approach
was examlned area by arca only to 1ead to the conolu31on that sufflclent
knowledge is alregdy avallable on many of the arsas needsd in the

developea'counfrieé. The major problem is not that of a lack of

“available science and technology but that the world reserv01r of exlstlng

knowledge IS not belng adequately drawn on by the developlng countrles.

Borrow1ng Khown Technology

_19. There aTe, howover, particular limitations to borrowing known

ﬁcchnology from advanced countries, although a large reservoir of such
knowledge eglsts and awalts drawing upon. Most of the deve}op;nglcountries

1/ To. Ecosoc/1588 8 July 1963.

_/ 801ent1f10 Resoaroh and Progress in New Developlng Countr;es, by
E. Staley and D. C. Fulton. Stanford Research” Instxtute, 1961,



r/cn, 14/INR/123
Page 10-

are in or.near the tropics, while all of the developed countries are
in temperate zones. (onsequently, the technologies available are for:

. .adoption in the temperate areas and cannot be transferred in that form

‘directly;to‘tropical conditions. Also, the developed countries have -

:Habundant capital, and skilled. though expensive industrial manpower .

while in the developing counitries there is abundant labour inexpensive
but unskilled, and scarcity of capital. The industrialized cowitries
_the:eforg,base.their development and conseguently their research effort
on labour saving end capital intensive processes and technigues. The
developing-countyies, on-the other hand, with zbundance of labour and
scarcity of capital; would require techniques and Processes which -use
ogmparative}y more labour and smaller gquantities of capi%al. The

use of the results of research and technology developed in industrialized

andwadvanced countries without the necessary adaptation to the conditions

..-An the developing couniries can in cases even be harmful.

Adaptive Redearch -’

_ 20, In the transfer of tachnlques and know~how from an advanced to a.
less advanced oountryg some adaptlve reSearch is essentlal. In many
i”cases the extent of the adaptatlon mag be m:l.nor9 whlle in othersﬂ_
.con51derable changes in d651gn and brocess may have to be effected. to
suit 1ooa1 conditions, Adaptlve research is partlcularly useful
in developlng countrles, as it not only prov1des a means of draw1ng upon
K;the reserv01r of ex15u1ng world knowledge, but in the process also
llmproves on it from the standp01nt of suitability for varticular

needs or condltlons. Some of the changes 1nvolved~mﬁvadaptataon-ére:-

{a) " Modifications necessary because of variations in propertles of

‘ilocally aVallablu or substitute raw materlals,

(sz The dlffereHOh in relatlve avallablllty of capltal and
skilled labour;

(c) Modification of a process or oporatlon to & scale (generally
1smgller than considered coonomic in developed. countrles with

large markets) imposed by smaller local market conditionssg
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(d) A series of combinations of the abové-‘and of such factorsias
lj!ﬁ scarcity of foreign exchange available for import of capital

goodss ~and modifications to machinery design. .

21, Japan achieved eOneiderable succese in this aresa in their-initial

phase of 1nduetr1al dOVelopment some 40 years ago end demonstrated
that considerable 1ndustr1al development cen be achieved using imported
technology and edaptlve research.” The 1mportenoe of adaptive research
deserves the greaﬁeet emphaele in countries in the early etages of

development.

Processzng Hegegarch

22, Adaptive research alone would not meet- the requirements of the new
countriss in Africa. . The ecconomics.of African countries are largely
depeﬂdent“ou'egriculture'endnminingx‘_Very few prodnctsrare_expprted in
the form in which they are harvested from the land, Some processing is
almogt always necessary, if only for preservation and storage. . The
degree and control of proce581ng undertaken ln the country also determlnes
its quality and value. In mlnlng, probleme of beneflclatlon, reflnlng,
purificatioen, prellmlnery proce851ng to raise quallty of ore and

reduce 1mpur1t1eea ‘mnight present themselves. Coneumlng countrles of
these export materlals are aleo the 1nduetr1allzed oountrlee. Thelr
interest in these primary materlele is . ai the loweet cost for conver31on
into manufactured products,. and “they are 'therefore unllkely 'to he,ve _
mounted research programmes to 1mprOVe the eoonomlc value or to develop
new uwaes for theee materials. Consequently, new knowledge of 1mproved
processing or new Uuses Wlll not be avallable from the reeerv01r of
knowledge and, unlees generuted within the country, will reeult in

a number of reeouroes, both. agrlcultural and mlneral elther obtalnlng
unecononic returns or being underautlllzed._ Overcomlng thle eoonomlc
handicap by providing processes and technlques for 1mproved export '
processed materials and finding new ones is the domain of applied

regsearch.
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Bagic Research and Applied Research

23, Basic or fundameéntal research aims at:externsion of knowledge for

its own sake without direct precccupation with the application of its
results."Applied.reséarﬁh on the c¢ther hand is undertaken tc apply
results to practical ends and thereforé to prodﬁc{ion of new wealth.

It is not to be inferred from this that basic research is unlmportant._.
The results of a particular pleoe of basic resedrch may have nio dlrect
practical application but nevertheless prov1de & new element of knowledge
which in turn may contritute indireetly to a teoﬁnologicéi devp;opment.
In fact, some basic but oriented research is often necessary in order

t0 make break-throughs in applied research and technology.” Also basic:
research, however limited, is essential as. without the practice and
understanding of its techniques, =z country will not possess a breadth
and depth of scientific understanding 4o enable it to select from the
world's store of knowledge those elements which are relevant for its

development.

24. The pollcy declslon Bofore developlng countries ie not the exclusion
.of one or the other but of determlnlng what propoxtion of total researoh
gffort and resouroes should be allotted to basic and appllea research

in a country.' Planncrs, eGOnomlsts9 polltlclans and induetrialists in
rost countrleé and particularly in the newly developing countrles, ‘have
rlghtly argued that the meagre resourcées of researoh available should _
he dlrected towards established and planned economlc development needs

of a country. Thcy have emphasized the urgent need for increased produce
tion and dreatlon of new Wealth tarough industrial, a@rlcultural and
mining development in order to raise the standard of living of the e
peoples. Thls envisages prefercntlal support for spplied research,

a trend already ampha51zed in the carlier 1963 report and reconfirmed

in the dellberatlons OI the Beirut Semluar on Industrlal Research

held in 1964.
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Indugtrial Research

25. Industrlal reseerch 1s sclentlflc research dlrccted towerds_.‘

.eppllcatlon of results to 1ndustry. It 1noludes h981c qnd epplled research

aad alsc development rosearoh° The researoh both baslc orlented and
epplled leads to a new process or product, The edoptlon of the new
process cor method, or produot in manufacture throuwh steps 1nvolv1nb
productlcn in 1ncreas1ng quantltles 1s known as development. The .
ocmbrnetlon of scientific research and technology to obtaln edvanocs

1n new methods of 1ndustr1al produotlon 1s the functlon of 1ndustr1al
research. The obaeots of 1ndnstr1al reseerch are to prOV1de the _
technology, adapted or created requlred for 1ndustr1es in exrstence
and planned for the future, end to prov1de the reserv01r of systematlzed
knowledge regarding raw materials, by—products are ather resources. In
order to satlsfy these objects it undertakes a variety of research and

development services.

Variety of Services and Bearcity of Funds

26. To be effective in new tlevelopment9 research will have to be
undertaken in & wide wange of indusirial fisglde and these will necessarily
include food processing snd manufacture, mineral processing, production
engineering, chemical technology, forest products, fibre technology,
building materials, rubber and plastics, leather and footwear, to name only
a few. To this already over-burdencd responsibility have been added

other necessery services in developing couniries, such as industrial
extension, consultation with industry and trouble-shooting, industrial

testing and standards, and feasibility studies.

27. Thesge are essential needs in Africa and some mecasnism will have

to be found to meet thess needs quickly. The complexity of the problems
involved in providing these services will be secn from the gross
inadequacy of funds and personnel available by a comparison of expen&iture
in developed countries with thcese of the develdping countries. The

annual expenditure in scientific research per capita in USA is $78.403
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in UK, #35; in Frence, 527, and in Poland, #9, while in the majority of
developing countrlee the correspondlng expendlture is only US. $o. 10 o
$0. 30. Since the Eer caplta 1nconee in most Afrlcan countrles are

“low they cannot 90351b13 mateh the reeearch expeﬂdlbure of the developed
countrles. Conelderablc coonomies in resourcee, through effeclent
orbanlzatlen, Judlclous ch01ce of research programmes. and prlorltlee
dlrcetly linked to tho national and sub—reglonal development programmcs,
will thereforo be required to bridge the 1nexorable gap between need
and. avallable scarce hunan and. flnanclal resourcee.r Aeeumlng theee
ieeonom1es the Belrut Somlnar recommended the expendlture ox 1nduetrlal
research of O 1 per cent af a country 8 GYP as the mlnlmum. Thelr_

' reoommendatlons on orbanlsatlon, dlecussed 1n the next chapter9 are

of 1ntereet to the eubureglon.

.
*
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CHAPTER III
FETRUT SEMINAR ON IWSTITUTES OF INDUSTRIAL RESEARCH AND DEVELOPMENT

Orgaﬁization

28, The organizational forms in developed and developing countries
werse considered and theiy experiences evaluated. The choice of form was,

however, thought to be dependent on a number of factors, such as:

(a) The special needs of any predominant raw materials ~ agricul-
tufal and mineral - and accessibility to the centres of tliese
productlons.'

(b)' The type and scale of operatlons of industries existing and/or

planned. o B

(¢) The level of economiq'and industrial development and expected
growth. ' ' ' ‘

(d) The. flnan01al resources and avallablllty of sclentlflc and
technical personnel.

(e) The soientific infrastructure that exists in the form of
wniversities, technical institutions and government agencies.

29. Certain successful pr1n01ples and procedures of organlzatlon,

operation_an& financing, however, emerged, and these were. partlcularly

: emphaSized ind recommended for adoption in new_Lnstltutlons 4o be

established or in the re—-orgenization of existing organizations. These

can be briefly stated as follows:

(a) The most successful organizations for research are independent
corporate bodies set up under an sutonomous board or council’

vested with the powers and duties of the regearch institute.

(b) Governmenfg or governments, have the responsibility and
obligafion to guarantee alegquate finencial support on long-

term bagis to ensure continuity, although ad hoc services
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to the private sector might yield a aizable - income when
industry has learned the value of research and the institute

‘gained its confidences

(¢} Close co-operation should be cultivated with wniversities in
order to bring about a free interchange and ¢rogs—Tertilizstion
of ideas. Basic problems may also, with advantage, be
farmed out'to_universities,.but.thahprimary responsibility

for indusirial research should rest with the institute. .

(d) Industrial research institutes should maintain close working
relaticnships with other research organizatiens, local and
- foreign, as well as institﬁtions oancernéd with industrial
development ané finance, the government agencies for in@ustrial
policy and plamming, and industries thémsélves;: Some cdﬁntries
have closer ties between research institutes'éﬁd fiﬁancing

organizations through inter-linked boarde.

(¢ The main deficiencics in cxisting organizatioﬁé were poor
lisison with industry, lack of adequate industrial extension
and communicabion with industry, entreprencurs and government
agenciesgximadequateftraining of indigenous.Staff,,and the

non-identification of regearch problems.

30. The deficiencies mentioned under (¢) have been the causes for poor
performance of research institutes in developing countries-and sugges-
tions for overcoming these aré therefore of some importance. .Some aspecis

of these ars discussed in sﬁcceeding chapters.
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" CHAPTRER IV

TEE PEOBLEHS OF TRANSFER OF " TECHNOLOGEC&L KHOVLEDGE
AND TWDUSTRIAL EXTENSIQN R

31. The image of.research in the minds of most: people stops: with @
discoverys .but if a scientist only discovers, he would not have: con-
tributed: to world well-being. The applied scientist transforms a. new
discovery into & technologylfof'producing'gdodsm Tochnology thus
oTeated has 1little value by itself. It has to be used. towards making
a new, improved or lower cost product. Iis use implies finding a
spongor or ehtreprencur who will inveSt'moﬂey9 machinery, materials
~and men to produce néw"wéalﬁh. -Technology has§-therefore;‘to»bejsold.
The funcion of selling technology and finding the markets: for the
products. of ‘both secarch. and research is as 1mporuaat to the success

of an industrial rescarch 1nst1tute as. oroatlng tno teohnology 1tself.

Sources of Tecbnological—Khowledve

.‘32; In the fleld of 'tcohnology3 the needs of users not only cover'"
the most recent devolopments snd modern teohnlquos but also the
1arge body of knowled 26 already used élsewhere. The sources of “this
1nformatlon are dlverso. Books and Journals only PTOVlQb a =mall part
'of thls :Lnformatlony and to translate even this 4o 1ndustr1a1 practice
roqulres both knowloc e Gf the approprlute technology and expertlze.
| This is understandablc if one rbCOgﬂleS that treatment and diagnoiis of
various discases are a&equately covered in books and yet it would be
considered ingane for $ie average-person'to congult a medical library
instead of a physician. The library ig essentlal to -an 1ﬂst1tute and -
i its. most 1myortant equlpment. It is the dep031toxy of solcntlflo
journals which dlSS@Mlﬂate 501ent1flc 1nformatlon 1n a preclsa form and
- of other books which deal Wlth fields of technology and the sclentl;lo
principles involved in gencral: terms. No book publ1shed, however, gives

one & blus-print of & factory or the detallcd 1nfovnatlon whlch w1ll
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enable a layman to set up a factory to sult particular conditions of a
market, size, or of type of 1abdur. The informatioh that can be gathered
from books of practlcal value isg therefore llmlted - although in the
hands of a technologlst W1th Wlde experlence in a partlcular industzy

it has high wvalue and. purpose.

33. A good part of vechnological knowledge is largely unpublished and

in the hands of technicians and secientists in the. industry, in. the .
‘skills,of‘industrial.personnelg and ‘in procedures and practices in
individual industrial enterprises. These, sometimes referred to as
CYnow-how!, are rarely transmitted exoepf.by_special‘agreements betwesn
concerns and, invariably, at a price. I includes also-much of the
written technological information of. a specialized nature, such as -
‘patents, drawings, confidential and classified documents, specificafions
of materiale in. process. and of end—productg_etc. |

34, ' ThHe major and diTect sources of technological khowledge still
available ate industry“reséaTCh institutes in advanced countrics,
machinery manufacturecrs, chemical manufacturgrs, 1ndependent consultants,
1nternatlonal agencles of ald and frlendly goveﬁnaents. The"pullln@ int
of thls knowledge is by no means s:.mpleo It demanas ‘the capacmty not only
‘to acauire systematlcally, codlfy and document suoh 1nformat10n, but

also. to dlserlmlnate oarefully*w1th respect to Whaﬁ does need=t0 be
~acquired and What should be avomded. This, then, is the 'firs;t'?roblem9
and can. only be. overcome by a proper 11brary and tralned librarians

and sclentlsts to gather and sift tho 1nformatlon amd make it readlly

available in assimilable practical form.

Choice of Technology and its Adaptation

35. Thewmetho&s.aﬁ& ﬁ&ccédures of operation- and échuology in the

' advanced countries cannot and. should not be transplanted Eirectly in the

| devéiopihg.dountfies;:a éareful'appraisal should be made to find more
-)appfd?fiafe sdlutidﬁs %érsuit lodsl environmental conditions of materials,

markets and 1abour.' The problem ‘of choice and " adaptation can- ‘be broken

'down 1nto two rclatod prohlems°
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(a) Tﬁé”cEOicéﬁambng'severel'ﬁetheds on which reasonably complete
lnformatlon is avallable. o BT e
(v) 'The xncorporatlon of changes 1n procesees, machlnery, equlpmenﬁ,

) fprocedureea end praotleee requlrlng technlcal work and

emde51gn.__,

Ch01ce of Technology

36, The choice of technology is not an easy matter. It is dependent

on. two factors - technologlcal ané economlc. To evaluate the tecnuolo—
gical factor, Several alternatlve d951gns of the plant, employlng
dlfferent progesses, Wlll have 1o be worked out in detall-whlch

Would involve accurate 1nformat10n on oosts of machlnery anﬁ equlfmentg
materials and labour. Thls type of 1nformat10n is dlfflcult to come by
since channels of communloatLOn 1n the technologlcal fleld are varle&
and full of obstaoles._ There 18 therefore a large degree of uncertalnty

involved in the choice.

37. The. second faotor 1s The economlc appralsal of dlfferent technolo—
gical alternatlves.. The ch01ce may depend en the economic crlterla

which are glven prleflty in a country,_such as 1arge employment generated .
per unit.of. capltel, or lowest capltal cost per unlt of output,_or

lowest foreign. exchange utlllzatlon. One or more of these factors

may have to be taken 1nto con51deratlon and a chOlce may be ea91er 1f

the experience in other developlng countrlee on the technology beccmes
avallable. Yhen Such 1nformat10n is not avallable, it leads, 1n many
Cases; to a choice made on offers, of maohlnery through salesmen, who

are more. 1nteresteé in selllng the most costly equlpment than 1n the :
economic interests of the country. In many cases, the offers of

machinery are for production levels very much in oxcess of the lOW market '

reguirements of a country.

38, Different industries present a wide range of technological chara-chter—
isticsy while in some special cases such as the major chemical

processes, there is no alternative o an up-to~date plant of minimum
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economic size using automated control, there are, however, B 1arge
range of industries which provide alternatc, 1f nct 80 up~to~date
tcchnologles more suitable for developing countrzes with 1ower skllls9
poor malntbnanoe of machlnery, smaller market and scarce capltal. '
It is in the intcrests -of developlng countries o explore the latter
p0551b111tles and this function of choice is an 1mportant act1v1ty of

ar industrial resesarch organization.

Indugtrial Extension Services

3%, The prededing paragfaphé discussed the probleéms of gathering:
technological knowledée from the advanced cbunﬁriesg”sifting"suCh:"'.
information, codifying it, and making the choice. The task is, however,
not compléte'until the information is disseminated o those who need it or
are seeklng it, the transferrea technology is used in local productlon o
and assisted thxough various servlces,' such as trouble—-shoo’slng, ‘te's"b-lng,
quality control, etc. The dissemination and a53001ated technlcal services:

are termed industrial extension.

40, Séveral pfobiéméfﬁrisc. Firéf‘ the institute nust 1dent1fy the -
ugers of tecthIOéy' the poténtlal entrepronenr9 and the’ ex1st1nb
industrialist in need of technology and other services. Second, *1£”
ghould establlsh llalsons'renaer serviced even abt lower than actual
cost and win- thﬁ confldence of the publlc it Servcs, the press ‘and’
bovcrnment. In order to stimulate interest in tochnclogy and. $0
inform the country of the availability of its varied services, the
instifuﬁe should make maxiﬁum use of variols tools of extension, such
as personal v151ts anc contacts, demongtrations, training courses, ©

in-plant trlalsg radlo3 press artlclos5 exhibits and semlnarsg technical -

1nqu1rJ and answer Sorv1ce, flsld days etc,
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41. Indusirial extension is of imﬁértance not only because it provides
8 means of direct technical éervice,,but alsc because it brings to the
knowledge of the inStitﬁte“fhe neédé of industries;and their live
problems. Industrial extension:is.a dynamic activity and the institute,
£0 be:successfuli should take the lead in indugtrial management and -
training for industry, in bringing handicaps faced by industry to the
actice of government, in improving produciivity, in zssuring quality.

to ‘the consumer_by_é%andards and testing,:and generglly in promoting
industrial development. If efficlently carried out, it could be

~ the most satisfying and acceptable function of an industrisl ressarch

ingtitute. .

P
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CHAPTER V

PROJECT FCORMULATION AND SELECTIOEl/ '

42. The role of a national industrial rosearch institute is that of”
active agsistance tco the nation in implementihg its industrisl plons
and policies in 2ll its phases. A sub-regional institute, or a nunbcr of
specialized institutes under oné sub-rogional council, on the other
hand, will be charged with this same responsibility, but for a group-
of countrics. This responsibility it would discharge only if it provided
the technology of the right amount and the right kind at the right tine.
Regcearch should, thercfore, te directed towards mociing established and

plannced needs of tho country or countries a research institute servese.

43, Too many research institutes have failed to contribute to tho _
coonomic will-being of the countries they served principally becausc of
their poor selection of programmss for resgarch. Often they considcrcd
researéh a supericr intellectual aotiﬁity, and onc to which no ons

clec except the scientific staff could contribute. They operated in

an ivory tower, divorccd from policy makers, planmncrs and ¢ven the
industrialists. Consequently, the projects did not always reflect tho
needs and a development of high scicentific merit, which the scientists

believed was going to rovolutionize the cconomy, found no takers.

A4+ The developing countries with scarce financisl resources nced o
harness their scientific manpowor to arcas and to solutions of problcms
which will bring immcdiate and sizable gains. Planncrs, economists

and industrislists may not undersfand the language or method of scionce,
but they know what brosiz—throughs are neccssary for the development

planncd and can a2lso provide useful information on limits of cost,

;/ Formulation and Sclection of Projects for a Naticnal Institute
of Industrial Research, by A. Sundralingsm. Discussion Paper No. 6,
Inter-Rogional Seminar on Industrial Rescarch and Development
Tnstitutes, Beirut 30 November - 11 December 1964,
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capital, quality and quaﬁium. Scientists are expocted 1o translatc
thess into gpecific preblems, build in the econoﬁic_factors,qand work out

techniques to-provide. a solution_sétisfying the limite sets Comsultation

is essential in ordor to determine essential needs and to identify the
1ive-technological.problems of the country and its indusiry, and it is

a pity “that scientific organizations avoid this for fear of interference
by nonmscientific administrators and others.: While scientists thrive

in an atmosphere of intellieciual froedom and this should:be.guaranteed
by theuSta%é and ‘adminietration, it is incumbent on them to think in
tcrms of development. of the money economy, which alone contributes to

their country's well-being.-

45. The ‘research prONramme can spell failurc or success of a country's
dcvclopment and is thereforu of paramount ‘importance to a research
institute. The preconditions of formulation of SUGH & programme would
include the objectives inm-relation to economic plans,. the identifiable
necds of technology to .meet the industrial‘plans; and a critical review -

of the mineral, agricultural énd"other.resouroes.

Indastrial'Plaﬁs ana'Idenfifiablé‘Needs of”@échndlqgi

46. A new country passes through three stages of cconromic development°
’ "the exploltlve stages the stage of 1ndustr1al development9 and the

g stage of 1ndustr1al mwﬁurlty. Most of the countrlos of the sub-reglon
are still in the exp101t1ve stage with 11ttle 1ndustrlal development
and some are entering the second stage throush plans of 1ndustr1al
dovelopment based on sound soconomic decisions.
A7. Tach of these Gountries will build the industrial scctor on the
strongth of what it has - agriculture, mining, or both. Basic industries
of fertilizer will ovolve From availability of oily rock phosphate, or-
cxﬁremely large forost reservess iron and stecl from rich iron -ore;
alumlnlum from both bauxite and cheap power; heavy chemicals from
galt, 'sulphur or other 1ngréanlc deposits; cement from clay and limestones

Fabricated copper from r;ch oopper ores, etc.,
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48, The basic industrics are generally specified in the plans but
gecondary industrics producing consumer goods are rarely mentioned.

The latter have larger employment poteniial in relation- to' capital
cmployed and the sum total-of-gong.substituting for imports. can

also be sizable; yet, because the industrial units are usually of.smgll=~:
or medium;scale'éndqthis:field‘comes-generally under the private scctor;
the country's plans indicate only over—zll investmont and enploymenty -
and not e¢ven a list of viable industrics is includcd. While basic.
industries, because of their size and comploxity, have built-in knowe
how and mansgemsnt arrangements provided, the secondary industries

in the private sector are not so provided. A4s overiScas cxpertize and.
know-how would be too. OXPCHSlVC for such gmall uplts, Cﬂtreprenburs:; )
would not enter industry, unless some reliable institution or sourcc is -

available to agsist them,

49. The industrisl roscarch institute should therefore seek detailed
information ‘on the maturc of these sccondary industries from the trade

and entreprcneur groups, and cstablish liaison and intelligence on.

the new industries to oe cstabllshcd in order to duucrmlne the aaaptntlon -
of technology and raw matcrl l substltutlon that Wlll be roqulrod. 'Iﬁ“ :
addltlon, the b351c mndustrles planned, process industrics ex13t1n5 and
Plaﬂﬂbd and, second rv 1ndustrles Cilstlnﬁ and planned would havc to he
listed, th01r Taw materlmls and Proceascs cxamined 40 revesl those

problems whlch rcqulrc 1mmc&1ate and future solutlon.
Resources

50« The resources of a country and theixr optlmum utlllzatlon 1n
industry_aro key factors 1n developmont._ Consequcntly, these are of .
vital 1mportanco 1n T scarch and 1n detcrmlnlnw tho researoh programme.
Thore are two dlstlnct Ways in Whlch the subaoct of  TOBOUXCCS and |
industries. can be handled. Onc is tha deseriptive method whlch is 2
description of the mineralg.agrlcultural and other resources known and
available; their nature, quality and quantlty. The other is the func~'

tional method, which places emphasis on analysis, correlatlon and apﬁralsal.
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For the purpose of project formulatidngfi% is-ﬁéc@éséry:fb'ﬁéé:bofh;:”'
methods. - One Wou;d‘therefore,oataloguazthehresqurgos,,thEir.quality,
natura,.aﬂ@;quantity} and also gpply the technigus -of analysis and .
questioning in order o elicit the: problems associated with the resources.
51. It is necessary to know the composition of ‘& rosource o determine -
whother beneficiation is likely to eénbance the quality +0 the extent =
desired for use within the country}dr”for'ekpbfteﬁaoné ﬁill‘queéﬁibﬁfrﬁ'*
why a partlcular resource is either’ not exp101tcd or under—axp101ted,_?
sither tmutilized" 1o62lly or under—utlllzed. A matcrlal similar: to'*”;:”
a local” resourcc in use in a process or 1ndustry alrcady ax1st1ng w111
suggest an investigation into that resource. Lowering of'quallty”ln

the “final produet by the usec: of ailoqal:resoufce,wpuld_againﬁsuggést"

& project- on: the pro-processing of thc:rgsourqe'gr:adaptatioﬁ'ofythét
technology used in:tho particular.process. .Some mincrals an&f@ostJOf-the
agricultural_resourccs‘prbvide by—?roduots often going tOmwaSte:becauée o
no immediajeguse,is.foupd;in~tho;araa,p,lnvastigétions into,ﬁossible:z
uses for these waste products. can oftem be fruitful,

52.7 The African contincnt is very rioh'in'mihéfaléféhd'£OWéfufééoﬁrces.
The mineral resources of the West African sub-region include irom, :
titanium, bauxite,-copper; lead, zinc,.tin, tungston, wolfram,. gypsum,
limestone; dolomite; menganese, gold, diamonds,-pcetroleum, natural:gas,
coal, sslt, tantalite, columbite, kaolin, carbon dioxide, beryl,

monazite; ilmenite; rutile, chromite,- phosphates and others.  The :
agricultural resources are large.@nd“varieda'¢he'principa1«9ﬁés_being o
coffee, cocoa, yam, fobacco, céssava, cane sugal, cotton, cashew,
coconut oil palm, ground—nut, s0yas ptc. The minor rcsources 1ncludu
tannin extracts, tlmber and forest products, abaca, tca, corn, gum i

copal, gum arablcg kapok beeswax, vegetables and frults._
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Over—gll Programme gnd Final Sclection

53. The over-all: programme wouldﬁbe'an'inventory-of-projeéts'resulting S

from an=analysis-and'appraisal.of the needs of'teéhnology and services

 nocessary. for enhancing the resources and developing the existing3an&?f"

"

J_,la_.nc-:d infustries of a sub—reglon._.”hc projects formulated at this

stage Wlll represent deas, with perhaps. conclsc 1ﬂformatlon On. SCOPCy.

'dlsclpllnes,_and statc of ex1st1nb knowlcdge. If a council of rescarch

SCXVes & group. of countrles or controls a npumbor of laboratorlus 1n

$p001a11zed flelds, thc spectrum of dlSClpllncs aﬂd the number of progects
will be extremcly largc.‘ 4 preliminary evaluatlon and screening will

then be. neoessary.

54. Preliminary cvaluation and screening will entail congideratica” of
tho relative importance of'a'grouprof-prbjects ina-particular industry.
or on: B TEBOUTCG, and climination of. those which bring in' small gaing -
in relation to rescarch effort; those whick requirsé technologies which.
are.scarce or unobtainable,  those on which existing'technology-iS"
satisfactory and may be positponed for lator considceration; and those

on_whigh‘putsideﬁknowledge;haéﬁsinoe been found to be available and could

. be adopted at 1ower_cos$,__

55. After: ths pr'el:i.m:Lna-v:t*j_-,scree:ning.j the projects remaining will have - .-
to beupreparédfin*Some.detail for the final selcction.- The scope and -
object of thefprojeof'ﬁnd,thef5peaifio“problemS-t0~be'sblved should b
stated first. Then follows & bricf summary of the. literature séarch

made oh'tho*partioularisubjbctsuand the gaps in knowledge which the: .-
project iswexPeoted‘to-filla o |

56, The utlllty'fsctor should be prcsonted next. .A?bésic'rcscarch .
projesct to prov1de ncw knowledgc towards solutlon of other appllcd

problems has utlllty ¢ven though 1t would be dlfflcult to ostlmatﬂ in
advance the time reguired for completion of such a project and, hence,

the cost. In applicd research, the utility factor can be more specifically

stated as a new or botter raw material, improved product or process or



B/CN.14/I0R/123
Page 27

operation, or = new product. Betimation of the time, cost .anf magnitude
of the attack on such prcblems can only‘be, at best; an intelligent
prodlctlon based on’ prcv10us OXPCTIGHCL of similar problems. Research
is cssentially an exploration into uncharted arcas and therefore

defics more definite cetimates. What is presentcd as fime and costs are

notlonal probabllltlcs.

57. In tho case of devclopmantal proaects which 1nvolve pllot plant
operatlon, dctermination of unit cost of production, market rescarch
and evgluatiqn of final pxoduct; it would be possible tqldetermine
more ciosely'the utility and ﬁsability factbrs and to predict within
closc llmlts the rosults that will be achlcvcd 1n a particular time

and at a partlculﬂr oost.

584 The final sclection and ostablishment of priorities should be the

. responsibility of fhé Reggércﬁ.COuncil or & Committce of Direatofs of
Rescarch, assisted by representativeé of ' planning bodies and the govcin=—
ments, The final list as appréved should be for o definite period of
flvo years and should be¢ the research plan, On tho basis cof the plan,
it Would be p0551blc to Work out manpower requirements, dlsclpllnes,
cqulpmcnt and, faCllltle and annual cost of operation for the full pcriod.
Hav;ng_prov1ded the budget,:the Dlrector‘should be given a frec hand to
_ iﬁplemdnt the plan aﬁd to:repbrt.pfogrgss to the selection body once

in every six months.
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CHAPTER VI

IFDUSTRIAL RESEARCE TO MEET AFRICAV INTUSTRIAL NEEDS. #

59« In Africa, industrisl rescarch will endeavour to effecf break~
throughs in technoldgieé particularly in arcas whore utilization of
indigenous materials would be an advantage and ﬁould develop thesc.to-

the productionIStage;' Such brcak-thréughé are Tarc snd even if an
institute did have the good fortunc to have more thuﬂ a normal sghare of
these, it would stlll be rcqulrud tc conduct wdaptlve roscarch and to
adzpt technology to mect immediate productlon necds, It would also bec
cxpccted 1o provide cortain cssential scrv1ces, ‘guch as 1ndustr1al tostlng,
in-plant standardization and guality control, industrial englneerlng,
-;trouble-shooting, foagibility studies, project ¢valuation, machiner 
maintenance and design; cte., and to actively assist in the emplcementation

of national industrial plans.

60.  In ordér to jiastify these assertidns, it is ncéeséary:to review
‘the factors and problems of industrialization in African couniries.

The peo?les of Africa dre prodominantly ehgaged in'agricultufe, pastoral
and fishing activitics, and forestry. Consequently, they understand
agficultﬁre which has beeﬁ the traditional occupation for conturies =nd
capital resources which are medest are preferentially dirccted to this
and relatéd activity., Because of the non—existence of industfial '
tradition,; lack of knowledge of the technologies and know-how of
production,; lack of tecchnical and industrial skilles, lack of entrce~
preneurial talent, and lack of an institute where tcochnical services
could be obisined to overcome these handicaps, Africe has failed to
attract sufficient intermal capiital to generate industrial activity

at the rate most of the new couniries have planned for, Industrial
investment from the indigencus population has thercforc been meagre.

Irn addition to this, limitations of national boundarics and inability to
offset this by economic integration of a group of countriés, coupled with

low consumption of goods, have meant poor markcts for industrial products.
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6l. Agalnst this ba okground let us examine the arcas- of support

()

(v)

that will be required before cntreprensurs will venture into indusiry.

For this'puprSG four @iffcrent groups can be envisaged.

Local cntreprencurs wishing to enter industry where some

limited knowledge and cxpericnce exists.

Local investors wishing to¢ cnter into 2 small-scale indusiry

whore no local knowledge or experiencc is available and it

- is not proposed to import know-how from abroad.

‘Local industrialists cntering into medium~-scale industry,

in technical and or Tinancial collsboration with an overseas

menufecturcr or trading company.

The government intending to set up & large-scale plant-

for a bagic industry such as cement, oil refining, heavy
chemicals, fortilizers, paper and pulp, iron and steel,

or a large-scale textile mill.

Péocessing Industrics:

62, In thc flrst catogory will be- a majority of products now exportcd

in the rww or unprocmﬁscd forms and a number of products locally con-

sumcd suoh as procwssaa food, timber products, bricks, tiles or

WCmVlng-

If the products roplace 2 hitherto lowexr priccd export

Vcommodltyg it is neccssary to know whether this would be preferred in

| _-'tha traditional market and, if so, in wkat quantitics, price and

qﬁality.

When raw pro&uots are imporied into a consuming country for

usc inﬂyarious manufadtures, there alrcady exist units for processing

thcm'into formé accopteble to an end-product manufscturer and these

oountry antorlné into oompctltlon with them. Conscquently, the traders

|
_1ntgrcsts arc likely t0 thwart ttmetS of a primsry producing

who supply the proccssing factoriss abread will also be urhelpful, not

because they arerunpatriotic but because they have no contacts with the

end-use manufacturers end will therefore lose ancxisting trade. The
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cnthusiasm of the local entreprencur is 1likely to vanish at the end of
this preliminary enquiry unless he has ready accosg 0 an impartial ' gg
organization which could advisc him of the end uscs of the processed

product and direct him to information regarding manufacturers to whom he

can apply for details of price, guality and specification, end guantities L

roquired.

63 Emv1ng obtalnod thig information and establlshcd a potontlal mafket
. at a price which appcars to be adventageous both 4o country and the
sponsor, he will now scarch for details of size of cconomic production,
type and cost of maohlﬂcry, industrial skills reguired, management,
suppllss of raw material, attainment of quality specifications, cost of
processing, cto. Be will rcquire specialized assistance ‘in 21l thesc
srcas and continual scrvices of testing his product, assistance in
overcoming process or machinery bréakdown end in improving effeciency

of cperation.’

Consumer Industrics

64, In thc case of production for local consumption he would require
information on total domand, what proportion of this is alrcady met,

" what plans, if any, the local manufacturers have Tor expansion and,

if these do not exisi, the rcasons for nct expandlng production. if

the reason is lower .dcmand causcd by poor quality or too hlgh a pricc,
fupther information may be called for on the desircd quallty, optlmum
price and the techniqucs and technologics of productlcn ruqulred to mcect
poth guality and price. This will lead to further.enquirieg on size of
production, source ané type of machinery,‘spedifications Qf quality

of raw material, capital regulred and cost of production. Where a

local entreprencur caters a fiecld of industry on which no know-how

or expericnce exists, he will regquire thc assuranc of compétence end
availability of sourccs which can also providc tho adaptation'of techno~
logy, layout of geleotcd machinery and tochnical supervision of prdduction

bosides othér services referred to sarlier.
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Medium~scale Industrics

:65. In the case of medium-scale industries: which are to be established
by local eﬁﬁerprise:in collaboration‘With‘fcreign.techhical knoW~h0W'
and/or financiél participation,_the problems are many zad varied.
"Foreignlknowfhow” ig in many caseg that supplied by machinery salesmen-
with gcgessnto_psrspnsjexparience@ in the industry end their'main
objectivé.ié‘tp sell the most expensive equipment. at the best possible
priqe.r‘The machinery offered may not be. the best of its type, or tho
mos%ﬁdééir§b1eqfqr;ﬁhg.size of production envieaged. Where industrial
skills are unavailable‘it_may be unwise to.have ultra-modern e@uipmeﬂt
Witﬁ_gﬁsh—button.controls, as these require‘acourate‘adjustmenﬂs&and
maintehance ﬁhichtipvolvq higher skills, eyen if-thoLhigher coét:ofﬁsuch
oquipment maj;not Ee & major factor.rfThe‘ﬁachinery.mayg.on the pthor'
handguéé a:fechnqlogy withouﬁ,modificatign;tomlocal conditions, or
have a capqcity“sevaral times in exéesszofﬂan¢icipated production. The
know-how ié 6f limited velue as it does not have the assurance and.
reliability of & reputadble rna,nufacturea The manager supplied by the
aChinery manufaciurer is en individusl’ who mlght make unreasonable o
demands on -the local compary and hon it to ransom. Maﬁy cases of this
t¥pe have been weported in the less advanced-countrles‘of Asia and
elsewhere and thig may well be -the ex@eﬁienceVin=AfriCa. It can only be
avoided if the local indusirialist has uCG@SS to competent help in the

formula‘tloi'l9 supervision and operatlon of hﬂs concorn.

66. Where collaboratlon ﬂlth a fo eﬂgn manufacturor is env1saged

the partlcular problom mcntloned above may not arlse, but advice Wlll be
roqulred on the minimum and max*mum numbur of 700w1 persounel in
various categorleq of munagcment and th61r tralnln the dlsclosure of
know-how, the cond:tlons of purchase of raw matorlals, and generally on.
the type and contonts of a tﬁChnlel a@reement beﬁwcen a local sponsor

and an ovcrseas manufacburcr.
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Basic and large-scalc Industrics

67+ ‘In the case of bosic industrics, which are coming incrcasingly .
under public ownorship in the wderdeveloped coumrtrics, largely bosause
of high initial capitel and inadeguate return on- investment, a local
institute may not have the competence to Prepare full and detailed’ _
project reports and to make technical and econocmic feasibility studics,
It could, however, makoc the initial survey of the quantity and quuli%y""}
of raw materisls available, of the availability of technical and lellcd
manpowcer for the particular industry, of the markct cxisting with
proacctlon for consumption at the time when industr »y will be 8813 blishéd ’
and make & prellmlnary‘fc 281bility study for consideration of the oovern— o

ment.  If in the view of the institute the prospects of economic

operation seem satisfactory or cven marginal, it could make recommends~

tions for the choice of a 8pecialized consultant in-the‘pafticular'
industry, and provide such a consultant with all the loeal Baokgrouﬁd

data he will requirc.

Fe a91b111tv Sudlcs9 Progcct ﬁvaluctlon und Loan Survcys

68. There is yet . ancthcr and 1mportmnt field of ﬂct1v1ty by which an
institute could agsist 1ndustr1a11Zﬂtlon. As indigenous industrial
1nvcstment 1n 1ndustry is likely to be .reagre for some considerable
. beriod of time, the entreprencur looks to industrial banks, development -
corporations and commorcial banks o Provide loans on long-term credit.:
Quite naturally the banks themselvvs require ev1donoe of fundeblllty _
before they'cun con51dcr prov1d1ng 1ong~tcrm credits. The 1oca1 entro—
proneur will be unable to prepars progoct report with all the dutalls_ .
of capital cost of land, bUlldlan achlncry9 cost of 1nstallatlon uﬂd  '
scrvices, raw matcrisls and labour requlrcd market potentlals, oost of.
productlons ctc. and conscquently a worthwhllc project mlght ncver be
tarted. A331stancc in the prcparwtlon of feasibility studles Whlch
Woﬁld lcad either to z bankablc project or to the rejection of wneconomic

projects which arc = drain on the resources of tho country will be a
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service of great valuo to 1ndustr1allzat10n in the less advanced countries

and ehould theroforo bc 1ncludcd in the functions of an 1ndustr1al

research 1nst1tute.

Functibns'of Iﬁdﬁétriﬁl Research

69. Agalnst the back@round of the dlscus51on of’ rcsearch and other

services and of needs in Afrlcan countries which have proceded the follow1ng

functions for industrial rescarch emerges

(a)

 '1ndustry and agrlculture and théir utlllzatlon,

{e)

(e)
(a)

(e)

Surveys and studles of the natural roSOoUrces, y—producﬁs of

Investlgatlons and research 1nto and development of new products
and processes for 1ndustry, and the dovelopmcnt of new tochno-

logies for.the utlllzatlan of local raw materialss

:Laboratory services of analysms and tuSulng of 1ndustr1al

-products and cxport products,_

'ABSlstance +t0 governmonts in the davelopmcnt and formulation

'of standards for industrial products,.‘

Techno-sconomic feasibility studice, loan surveys and projcct:

' evaluation for finahecing institutions, public and .private

"(f);

'indﬁstrial engineering, marketing, cost accounting, quality

(g)

sector of industry, and other bodies;

Consultation service to iﬁdustry on prdduction managemnsnt,

Qontfol, inventory control, in-plant standards, and general

' engineering technology and production problems.

iechnlcal 1nformatlon services based on & specizlized library
Ior the purpose of dlssemlnatlng informaticn on knowm proeosses,

opcratlons,'mnd technologlcs, and publlc;tlon of suitable

' pamphlcts or brochures on the charactcrlstlcs, utilization- ﬁnd

1ndustr1a1 pOSSlblllthS of +the natural rcgourcesy ¢
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(h) Foster training in collaboration with the universities and
othur educ@ﬁlonal 1nst1tutlons, of rcscarch workers, englnoers,

techaologlsts, ManzgeTs ]

(1) Produce liaison with other institutes both in Africa anc.

clsewhere snd thereby foster the splrlt of 00wopcrat10n and.

"the unlvcrsellty of knowlcdge.

Flnanclng of Industrlal Research

T0. The annual cost cf opcratlon of a multl—purpoag research 1nstltute

with functions and scrv1cus stlpulatod above is avound US &350 OOO Whlle

that of a specialized 1nst1tuta Worklng in a partlcular 1ndustr1a1 .
Ficld will be lower but not much below $200,000 per year. In addition to
recurrent costs is the cost of.equipmeht, land and buildings for cach

institute and this capital cost is assessed at $1 million.

T1. While this order of cxpenditure is within the means of countrics
like Nigeria, Ghana, Ivory Coast and Senegal it mey be considered

a burden on: ths other 6ountries of the sub-region. Co-operative arrange-—
ments and roimbursemcnt for scrvices rendered to the. private segtor will

then be nccessary wma ndvantagcous.

72, Multinatiohal co- opcxatlon ‘such as that envigaged for the Solzr
Fnergy Centre at Niamey which works for the three- countriesg, Nigex,
Mali- and Upper Volta, 1s one of the successful approachcs in oLtalnlng
oonomy in parsonnel hmd funub prr country. Such co-operatlon in t ¢
rescarch field is not new. It has bcen yractlsea in the dcvclopcd
countries for mcny yoars. and the Industry RGSuarCh As&oclptlons in the

UK are examplas.

ER Induotrlal resaﬂrch 1nsﬁ1tutes work for tho lJ:r':ura."be: sector of
1ndustry as. wcll a8 for govornmcnﬁal bOdlBS. The scrvices for the
‘ prlvate sector 1noludo tosting of products9 troublc—shoot1n59 quallty

control, project cvaluation, fsa31b111t3 studn.cs9 loan surveys,
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process development, and managerial consultancy services. In most
countries the private scotor has been willing to reimburse the cost of
such direct servicce and the 1ncome from thls source can be as much
o8 30-40 per cent of the recurrent budget cach ye,r. This 1mplles9

: howavcr, that a dovelopcd 1ndlgeneous prlvute soctor of 1ndustry ex1sts.
The countrles in the wgst Afrlcmn sub—xcglon &TC stlll 1nqustr1a11y
underdcveloped and prcsent 1ndustr1 1 productlon 1s 1ow. The governm
monte will, ‘thereforc, hg.ve *t:he mz,uaor responmblllty for gua.z'a:rrbeao:m,b
flnanclal support both for cstabllshnent and rccurront gxpendlturc.
However9 1f the corporate gnd 1ndcpendent status of the 1nst1tute 1s
wssured and it w1ns through 1mpart1u1 serv1oe tho confldence of the
1ndustr1a1 sector9 it cam oarn a substantlal 1ncomc from the prlvate
sector within 5-7 jears and evcry 1nst1tutc should be encouragcd

and. empowered_to-become=fully SGIf—Supportlng'ln_lO'yea:s-w1th govéfn-

ment only paying directly for services 1iké any other clients
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CHAPTER VII
STAFF -AND TRATNING.

Quality and qualifications of staff

74. The efflolency of a research 1nst1tute depends almost excluslvely
' on ite dlrectlon and “the Luallty of 1ts staff, For 1ndustr1al research
the prof6331onal staff member ‘should have a flrst honours degree in
rchemlstry, chemlcal englneerlng, mechanloal englneerlng, phys1es, of
1ndusﬁr¢al eCOn0m1055 followed by a postugraduate degree in an

applled sclence, a dlploma in 1ndustr1al management and at least one
year 1n factorles of chOSen fleld of speolallzatlon. Ceylon experlu
ence shows that it takes flve to seven years after the flrst degree

to make a rebearch offlcer of the callbre requlred.

75. The hlgh quality and - cdllbre of technlcal manpower requlred for
research is forcibvly sxpressed by Teale in the‘fo;;owlng termss.

"T think that ths vremium on imagination, on flexibility,
on the capacity to deal with questions that have never been
agked before will be very much more substantial tham it has
been in the past, I think the capacity to deal with new know-
ledge that is piling up at the rate that is hard fo exaggerate,
ig of utmost consequence. It demands the capacity not only
to acguire and use knowledge but also to disgcriminate carefully
with respect to What—?oes not need to be acquired and what
should be avoided.!

The training for original thinking, and the acguigition of scientific
method, ig the function of the univergity and the research conducted
in the field of fundamenial or basic research by students as fulfil-
ment of pogt-zraduate studies is expected to satiefy this. Thig is
an essential training not only for techniques of research but also
for imparting scientific understanding in trainees to select from

the world's store of knowledge those elements required for the

development of their countries. A post-graduate degree alone is

;/ ‘Stanley F., Teale, Proceedings of a Conference on Technological

Flanning at the Corporate Level, spongored by Harvard Business
School, 1961,
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1nsufflclent as 1ndubur1wl Leoeavoh WOrksss ghould also possess exXw-
perlenoe 1n 1ndustry mnd 1ndustr1al management and acquire the hard

discipline of 1ndustry?_

76. It is common experience in the .developing countries. for persons .
to bolieve;that university degreesiand diplomas are all  that counts.d .
In the field of research generally; and particularly in the difficult
discipline of indusitrial regearch, the-university degree is-only the
beginning.c11ndividuél~success depends on prepération and training: -
coupled with dedicstion to the tasgk..: In developing colntries an.’
indugtrial résearch workeruneeds:to;be,aaspooialist.turnedfgeﬁeralist

and’ this requires a research man: to acgquire:additional knowledge in:

a - variety of fields by;practioal experiehceﬁand gtudy.

77. A researoh worker cannot delegateg' He should oarry out each and
every operatlon hlmself, however menial - thls may be, ag thls 1s the
only way of assurlng that every experlmenﬁ conducted Wlll result 1n o
accurate observatlons and deductlono.f In most of the developlng '
oountrles - and, this is also true of Afrloa - the eduoatlonal and :
5001a1 gystems have glven a promlnent piace to wn1te~oollar JObS and
conseguently young men have the erroneous bellef that 50111ng their
hands 1s degradlng. Thig' attltude is out of harmony'w1th 1ndustr1a1
development and 1s dlsastroub for’ researcn act1vmty. If an 1nst1tute
ig to Dhe efflclent and to provlde the serv1oes expeoted of 1t, 1ts"
gtaff of scientists should not only be hlghly qualified and sxperienced,
but also believe in and practlce dlgnlty of lapour. This 51tuat10n _
is further awgravated by hlgher flnanclal rewards and better  pros~ -
pects offered in oxeoutlve p031t10ns in governmentsfa'Consequently,
research, which requlres tﬂe  highest 1ntellect in the country9 is
often negleoted, and countrles become de=endent -on Lorelgn sclentlsts.-
These, besldes being expen51ve, cannot he expeoted to prov1de the.
type of 1eadersh1p, dedloatlon and 1dent1f10at10n w1th ‘the. asp1ra~
tiong of the country thationly 1nd1genous sclentlsts can.l-The gsolu~
tion is to be.found in iﬁve ment ln tralmlng Qver &, 1ong peIlOd of
time Tor the research men and in compensating them at a hlgher level

than the administraibve or civil service in a country.
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78. The cowmiries of the gub-region are congcioug of the need for
g

tralnlng of »helr owWn 501entlsts for research. The followznb siate—"

ment by the dele zate for Togo to the Lagos Conierenoe, 28 July to
6 August 1964, is succinct and clear: YThe general development of
a country as.a whole necessarily re@ﬁires 8 -large number of pro~.
fessionally gualified staff,. They cen only be made.available if

coumtries set about training them,; in their own universities or

abroad.....and technical assistance, whether from Burope, the United: -

States or elsewhere,. is never more than a palliative;: besides it is:

limited in extent and in duration, and can never be counted on in-.

definitely. Bach developing country must now start training its own -

regearych sCientists who can progressively take over ihe role played

by foreign assistance."! He:further dealt with the lack of opportunity

in ihe following termss_ "Some(obstaoles to scientific oareers) are
oonneoted with the ex1stenoe of traditional hlerarohles, relnforoed
by oolonlal allenatlon. The authority and prestige’ belong to the
admlnlstrator, the 1eglslatoré the_technioion being only the - in

general, modest ~ collaborator., His progpects in an administrative

‘career are better than if he launohes out'on his OWile Superficially,

hig, 500131 importance is not ev1oent vess It Would be high tlme, _
however, and good for the future of our countries,; %o en& the para-.
dox that conaﬁsts of hav1n5 a grave shortage of skllled scientisis

and teohnlclans, whwle vocations are hlndered or stifled ..o
'Training'

79. ﬁesearch is a hlghly 1nte11ectua1 act1v1ty'and 8 severe dlsol—
pline. lralnlng i8 therefore of lonaer duration than the’ pronSw

sioﬁs;-and should be planned for. The most severe handloap faced

by reseabch ‘institutes in the sub—reglon ig the shortage of staff

" Poth local and forelgn. The Federal Institiute of Tndustrial Research:

has only one Nigerian on ‘the genior resesrch cadre and almost a thlrd
of the senior posts’ provlded, 1nclud1ng fhe post of Dlreotor, are
vaoant Slmllar situations exlst in the- other oountrles. The "

majOrity of researoh in the French-gpeaking countrles hag been
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entrusted by oqnventiohs to the French specialized institutes such

as IRAT, IRCT; IRHO, IFAC, CRSTON, BRGM,-CRBTP'and'CTFT whioch
maintain stations.staffad_largély.by Frenchfsbientists and visiting
migsions. Because mogt of this assistance in techuical personnel

is in the form of aid. from France, the countries themselves have

not plarned for the training of these key personnel.

80. With persons of the training, experience and attitude mentioned
above a multi-purpose institute could be operated efficiently with

& professional staff of 16 to 20 persons., BSpecialized institutes

on a chosen field of industry would require a professional cadre

of 8 to 10 persoms. In order to replace expatriate staff in existing
industrial research instiiutes -~ which include besides the multie-
purpose institutes like the F,I.I.R. in Nigeriag also the food
research, building research, leather, forest products amd mining and
geoclogical reseérch institutes - 100 peréons will have to Ye trained,
and to meet the requirements of new institutes {including industrial
engineers, cost accountants, market regearch men and project evalua-
tion specialists) a further 100 will have: to be trained. Most of
this training may have to be done overseas, but local universities
could at leagt provide basgic degree courses in chemistry, engineering,

physics,; chemical engineering, industrial engineering, etc.

81, The staffing position even for juniér's%aff'such as laboratory
technicians; laboratory and research assistaqts,sworkshop and main-—
tenance service men, is also uneatisfactory. On the basiz of the
ratio of one research cfficer %o two supporting staff the reguirem~
ments in the sub-region for Jjumior gtaff in the specialized area of
industrial research is around 300, éésuming that some posts are
already satisfactorily filled. . To this should be added the require-
ments of agricultural and forestry institutes, medical research, and
the university and higher secondary schools teaching science. The
volume of training required ig sufficiently large to support full-
time courses for laboratory technigians and agsistants in at least

two or three wniversities, polytechnics and technical colleges.
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The basic academic requirement for junior staff is the GQG,E."A?'
level in science and additional - training consists of the Juniort"
Technical Officer Course in chemigtry, chemieal enginesring, =~ .
mechanical engineering, physics, workshop practice, etc., or the
City and Guilds Laboratory Techrnician Course.  The academic back-
ground could be lowered o G.C.E. '0' level provided the duration
of the specialized courses are increased from the normal two years

1o 2% years.
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CHAPTDR VIII

EXISTING SI”UATION9 PROSPECTS AND CONCLUSIOUNS.

Lanugage Barrler'J o

82. The fourteen counbries of the. gub~Tegion. preeent a hetero~_

_ geneoue pictures - Two 11ngulstlc gToups ex;st.: Flve countries -

'Gamble, Ghana, leerla, ngerla and Slerra Leone - have adoyted o

English as the 1anguage of admlnlstratlon._ These countrles, how-
ever, are not contlguous. Two countrles - Ghane and ngerla —-have
already developed natlonal 1ﬁet1tut10ne. Whlle leerla and Slerra

Leone are nelghhoure, Gambla 1s separated by three countrles Whlch j

' admlnlster in & language other than Englleh.; The remalnlng nlne

countrles are Frenehrspeaklng, contlguous, and have a reeord of

joint admlnlstratlon and commaon 1nst1tu$10ne.

Populatlon and. GDP per caplta

83, vaerla is the m0s% populous ‘with- 58 mllllon people’ in' ite four
regions, Ths next 1argeet Ghana, has only T 74 mllllon.: All the
other countrles have populatlons under 5 mllllon eadh with two coun-

tries, Gambla and Maurltanla, havlng populatlons of under 1 mllllon;“'5'

84, The GDP Eer caEut everage for the whole submreglon in 1965 1e
Us$é 97 w1th varlaﬁlons ranglng from Upper Volta at US% 47 to %249
and &250 for Ivory Goast and leerla.r In general the moet populated_‘

countries have lower GDP Eer C&Eita - Wlth i e exceptlon of Ghana," B
Ivory Coast and Senegal ngerla w1tb ia, populatlon of 58 mllllon ".”:
has a GDP per caglta eetlmated at US% T4 Whlle Mali with a poyula— Hf'”
tion of 4. 58 million has a GDP of US& 71 and Upper Volta Wlth a '
population of 4. 78 million’ has the’ lowest GDP 41 the sub—reglon of

us$ 47. Thege are detamled 1n Annex T and 1t will be seen 'that a
number of smaller populated countrles Lave low aDP er oa 1ta, [P I

Dahomey US$ 69, Gambia, $71, Slerra ‘Leone $84 and Togo’ $87.
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- Beientific Infrastructure

85. A review of the~exis£iﬁg‘ihetitutione”in the ‘agricultural, in-
dustrial; mining and geological fields, and of unlver51t1es, polyb
technics and university colleges is proV1ded as an annex to &°
companion study on standardization in the West Africdn sub-region’
(B/CW.14/IFR/116). In this study the industrial:research ana.

development institutions ars ghown in Annex II.

86. ngerla is the moet advanced Wlth flve unlver31t1ee, a multl-‘

pUrpose 1nduetr1al research 1nst1tute, four &eveloPment corpora—

tions, and research 1nst1tutes for food, bulldlng and forest produots.'”‘

Ghana, a smaller country both in area and poPulatlon, ranke hlgh
with three unlver51t1ee, an academy of eclence comordlnatlng reeearch,
and research 1nst1tutee 1n food preeervatlon, bulldlng, forest '

products, isotopes and cocoa technology. eenegal ‘and Ivory Coast

are the only other countries which have a satisfactory seientific: ..

infrastructure on whlch a multl—purpoee indugtrial research

institute on a. natlonal ba31e could be . eetabllshed Senegal has a J:__.

univergity with. facultles in eclence and englneerlng, a newly _
establighed. food techpnology. 1nstltute, the Organlsme de Reoherches -
pour l‘Allmentatlon et la Nutrltlon Afrlcalnes (ORANA) and a _
building research 1nst1tute. Ivory Coast has seen rapld economlc
development 1n ﬁhe 1ast flve.years. It hae the Unlverelty of
Abldgan,'an applled research 1net1tﬁte worklng pr1n01pally on food a
and fruit’ ureeervatlon, a bulldlng reeearch unlt anc a rubber '

regearch unlt. o N S ) T o T

87. Seven countries - Dahomey,-GamEia, Mali, Mauritania; ﬁigef;"

Togo and Upper Volﬁa - do not have a. unlverelty or polytechnlc and__zr::__

these are algo. the poorest in eclentlflc lnfraetructure necessary.
for 1nduetr1al_research..,;n_the_1nﬁermed;atehpoe;t10n are Guinea,
Liberia ahd Sief?él;eﬁﬁé_Wﬁéphfhave_apuniV9rSity$-P1°¥%3¢hhi°.ér{":
colleges of univereityllevel bof lack other'researoh‘iesfitutes in
the industrial fisld.

il
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' Scientific ‘Policy -and Dbjectives

88, In ﬁhe ten countries listed above as hav1ng pooT oT 1ntermedlate
posltlcns in" geientific 1nfrastructure,'no natlonal s01ence pcllcy .
hag as yet been preclsely defined. In nger research effort 1s CO—
ordlnated by the Plannlnw Ccmmlsslon, in Mall by the Research Ccuncll,-
and in Dahomey by the Natlonal Survey and. Plannlng Directorate.
These countrles have largely agrarlan economies &nd their main .
research act1v1ty hag- heen in agronomy and in mining and geology. }
Fhe Frcnchwspeakzng ccuntrles in thls group ‘have cnly hed an ogera~
tional nucleus of sclentlflc and technlcal facllltles ‘met up before".

1nde3endence by age301es in France such as the IRAT, IRCT9 IRED, IEA09 

ORSTOM, BRGM, and CTFT and only a llmlted number cf these have worked  _=”

in any one country,l These organlzatlons work 1arge1y in the agrlw
oultural and gecloglcal flelds. The CEBTP has only research sta— _
tions in Ivory Coast and Senegal and hag through these stations 1'”
undertaken hulldlng research for the other countries of the former

federation of French'ﬁest Africa,

89. The sclentlflc pollcy as stated by Togo applles to all these
countrles.. T4 states ”Research ‘will no ‘Goubt proceed from ‘the
general to the partlculer and frcm urgent to the less urgent.' The N
executlve agency need no+ necessarlly, ag in some countrles, be ‘ -
resp0n51ble also for reeea“ch plannlng, but thig is likely to happen .
in Afrlcan countries whose meansg are llmlted, hav1ng only a small
nunber of technicians and research workers and only one or two
specialized 1nst1tutlensn A-d1v1s1on of work that is not purely
national but of common”interest to two or three countries is also a

possibility.t.

90, The co—operatlon in research among a group ‘of countrles Was_
fostered 1n the colonlal perlod by the research agen01es of the
metr0p011tan courtrles. Thus grew the West Afrlcan Cccoa Research
Instltute, the west Afrlcan 011 ?alm Research Instltute, the West

African Building Research and others set up by the UK. The research



E/CH. 14/INR/123
Page 44 : -

stations set up and serviced by various French research organizations -

have already been alluded to earlier. In many cases the researoh
programmes and serV1oee catered to the needs of a group of countrlee.F
thle 1n the franoophone countrlee these organlzat1one have con= _#
tlnued to operate and %o serve as before, (and more often than not o
Valso flnanced by Franoe), the Nest Afrloan 1nst1tutes 1n the anglo-'
phone countries have in the flueh of 1ndependence oeaeed to operate -
ag eubmreglonal eentree and have become natlonal bodies. In thls' |
age of co-operetlon and 301nt action 1n $he polltlcal and economlc
fields, the breakdown in oo—operatlon in the v1ta1 research area’ 1s
regrettable althoughthe:reaeone for thle ‘break up may have been due

to the attalnment of 1ndependent status by the various oountrlee at
dlfferent datee. Wlth all the countrlee now fully 1ndependent and )
egqual, it is h0pea that thle co—operatlon will be re-establlehed

not only for forglng Afrloan unlty but also for accelerated _

group develoyment at the 1oweet 00et end 0pt1mum utlllzatlon of

gcarce resources.

91, In all oounﬁrlee of the sub—reglon 1nduetr1a1 development has -
become a erueade although egrlculture is etlll the predomlnant
economic seotor. Natlonal economic policies and plane have, however,_

emphaelzed 1nduetr1allzatlon and governments are 1ncreaelng1y con-

vinced that thle development is 1mp0551ble w1thout parallel eclentzflo _

plannlng, oo—ordlnatlon and development.

92. The pollcy of-Ghane_es pertinent. It states "On the industrial -

side, the aim is to prospect for essential industrial minerals whioh

will lay the foundation for chemical and ¢other industries, and also.

1o investigate the local manufacture of essential industrial ochemie "

cals, Reeearch aims at providing seml—proeeesed goods where _
possible for export ratner than exportlng the raw unprooeeeed mat~ o
erlale. Reeearoh in the utlllzexlon of local materials for bulldlng

and oonetruotlon Work ig also glven prlorlty. In order to snsure

the max1mum and moet efflolent utlllzathR of the reeulte of re;earch,ﬁ
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the national research policy énsures the mest effective 1i§ieon.wi£h
those engaged in extension services. o.... Finally, the reeearch,ii
facilities -are at. the diepoeal of all neigﬁbouring countrieg whaséf'
problems are e1m11ar to thoge of Ghana, and for that matter &t the|

dlsposal of the whele of Afrlca "

Prospects -

93, 'The Beirut Seminar on Industrial Ressarch and Development
Instltutes recommended the expendlture of 0.1 per cent of a eountry's

GDP as a mlnlmum for 1naustr1a1 reeearch 1f the eerv1ces ars to meet

urgent needs. The cost of oPeratlon of a modest multi-service

institute has earlier been estimated at USE 350,000 per year. To |
this should be added the heavy initial cost of equipment, land and
buildings for'itS'esteblishment=and:the'coet of_essentiel trainingé

of scientific and technical staff. .

94[.‘Q ‘Eiseﬁhere in this study, the average expendlture on all researoh
in developlng countrles has been estlma ied at only Ug% 0.10 to Q, 30
-Qer caglta which indicates %hat preeent expendlture on Tesearch Whlch
includes wiversity, agricultural, mining and industrial and health
_ research is much below Q.1 per cent of GDP. There. may have been

competing social demands in new countrlee which neceseiﬁated fhis;i
The inevitable corclusion ie'ﬁha£ éréaﬁer expenditure on researeh'ﬁ
is essential if the accelerited development and conseguent higher |

standards of living of the peoples idesived is to be achieved. |

95;1 Aesuming, h0wever, thaﬁ‘aS'a ﬁoliey the.governmeﬁﬁs of the | !

- -

‘countries are willing to epend one half of 0.1 per cent immediately
only four of them, namely, Nigeria, Ghana, Senegal and Ivory Coast
can afford multi-service in&ustrial regearch institutes. The reéﬁ
of the couwntries need & much'larger per capita oﬁtlay.. Consequently,
co-operative arrangements among . themselves with speclallzed 1nw

stitutes distributed equltably in fields such as solar energy,

:building,“food technology;. textile technolegy, oil and fate,

' . : o
metalurgy, etc., and controlled hy an over—-riding Research Council!
compoged of representatives of participating countries would be a i

golution for them.
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Conclusiong

96. TFigeria established the Federal Institute of Industrial Research
in 1956 on the reoomnendatlonm of the 1954 World Bank M1351on, In-
dustrial research and other forms of solentlflo regearch requlre an
atmosphere of freedom for their success. The F.I.I.R. funotlons ‘as.

a Government department under the Feaeral Ministry of Industry and
the flnanolal and admlnlstratlve regulatlons applicable, although.
appropralte for publlc admlnlstratlon, hamper research aot1v1ty 1n -

many WaYS s

97. Industrial Research should cater for all types of industry,
large and'small, public and private and should develop teohnologies
to suit local conditions. This it can do only if it gerves industry
effectively through industrial extension and congsultancy services

On a confidential basis. The Irstitule should also generate the
dvnamlsm that is neoessafy to develoo the research market and poten-
tlal Thls has not been oreated 1n Figeria and 11a1son with 1noustry

leafes muchk to be deslred

96,  As a department of Government, the Institute is governed by
public service salary scales, and recruitment procedures. The scalés
are .inadequate to attract the talent that is required for research
and a largo.percentage‘of the .senior posis are vacant and only one .
Figerian has been attracted to a research career. The scales would
have to ‘be ralsed if the situation is o 1mprove and this can only

be done 1f the Instltute hag both flnanolal and operational autonomy.

99.;_3351des the F.I.1.R., Nigeria hag specialized institutes in -
building research, forest products, food, leather, stored products
J and an industrial laboratory for the Northern Region. Economy in
the use of scaroe resources, if not the regquirements of plamning
would suggest that these activities be co-crdinated under an auto-

nomous Industrial Research Council. There is reason to believe that’
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the full potential of industrial research is not being harnessed
effectively for the benefit of the nation due largely to the
institute's dependence;as a Gove:n@ent'department_and the poor

direction now obtaining without a full-time director.

lOO.'The Government has under consideration a proposal tolset”up a
‘national research council with complete autonowy, presumably to.
deal with, all sclentlflc research. The llnkage between the varlous.
1ndustr1a1 research orﬂanlzatlons and the proposed councll should
- ve the subaect of & detalleu study for Whlch Unlted Natlons asszst—

ance 1is approprlate.

(hana, Sierra - Leone, leerla and Gambla

101, Ghana'iﬂ'prewcolonial times forméd-part.of Britisk West Africa
whih then consigted of Wigeria, Ghana and Sierra Leone. -The West
Africen research ingstitutes esitablished.served these three terri- -
tories. With the grant of independence first to Nigeria and fthen
to,Gh#ﬁé and still later -to Sierra Leone.these research organiza~

tions have lost their multinational character.

102, Independence san congifierable ‘expansion of research facilities
in Ghana in spite of the break up of the West African institutes

and the present structure of science, despits the lack of a mulyi-
purpose industrial ressarch institute, is one of the best in the
subéregioh. The Government has also expressed its desire to co-
operate in the Tield of research not only with ite neighbours but
alsc to make available its research gervices to other countries in
Africa, It is therefore reasohable'td assume that a multinational
grouping‘of'Ghana-with Sierra Leone, Liberia and Gambia would be

acceptable.

1G3, The Ghana Academy of Sciences Was formed in- 1963 and took over
under 1ts over—all polloy admlnlstratlon a number of research '
ingtitutes in the country inecluding the building research, food

preservation unit, food research and forest products research unit.
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This might appear'td'bé'a heavy concentration of specialized
ingtitutes in one couwrtry but may'be offset by the establishménf
of & multi-purpoge industrial research institute in Sierta Leoﬁe, 
a rubber research or metals institute in Liberia and an oil ang:’

fats research institute in Cambia,

The Francophone Countries

.104. These are nlne countfies ~ Dahocmey, Gulnea, Ivory Coast, Lall,_
Maurltanla, nger, Senegal Togo and Upper Volta. iny Senegal _
which already has a newly established Food Teohnology Instltute  . ‘-
and Ivory Coast with the Institut Technique des Industries et
Produits Tropicaux have the nucleus and the financial resources

for a national multi-purpose industrial research institute. It is
problematical, however, whether they will have the: scientific man~. -

power. to direct and staff such a research institute.

105, These nine countries-ha#e a record of fruitful agsociation iﬁi
the past and are COHSCthB of the beneflits ané strength of collectlve
action. Although the building ressarch stations of CEBIP are in
Seneggl and Upper”VQlta there are other fields om which specialized
instiﬁutes could be established - the Solar Energy Centre in Niger
beingﬂone-- The raison d'étre for the gpecialization can only be
~determined by detailed study and consultation with the Governments
of thege countries. BSuch study and recommendations should form the
basis.of interfgovernmental agreements and the egtablighment of a
mul tinational council of industrial and scientific résearch‘for-the
nine countries. OFf all the various fields of economic and social
activity, science provides by its very nature the easiest area of
co-operation, and these nations are unlikely to throw out this
0pportunity of building goodwill and solidarity which we hope will
later lead to stlll greater and nere fruztful co~operatlon 1n the;

economic ana polltlcal flelds.
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