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CHAPTER I
INTRODUCTION

1. The Standing Committee for Industry, Natural Resources and Transport
of the lconomic Commission for africa at its second session, held in
December 3 - 13, 1963, considered a report (E/CN.14/INR/41) on Institutes
of Industrial Development and Research on sub~regional busis for Afrioa,
based on a study of needs in selected countries in Africa by a consultant
from the United Nations Centre for Industrial Development in New York.

24 This study discussed in droad and general terms the role of solence
and technology in development and, in partioular, the development of
industry in the new countries of Asia and Africa. It oxamined in some
specific detail the urgent need for African ecountries to establish local
centres of technol> gy which would draw in the speocifio know=how from
developed countries, make sush adaptations as are necessary for local
conditions and ciroumstances, carry out research into raw materiuls and
proocessea in order tc develop new uses for indigenous materials and nev
products, disseminate the imported and oreated know-how to industirialists
and entrepreneurs, and offer direet technical services towards obtaining
more efficient operation and management of both new and existing industrial
ventures in these countries. It was rightly argued that these functions
and servines ure essential ir industrial davelopment is to bde accelerated
at the rate desired and hoped for in African ocountries.

3. The objects in broad terms were "to aid in the development of selected
natural resources which require ressaroch, in the estadlishment of new
industries, and to render technical and engineering assistance to existing
industry to improve ito products, processes and economic status". In
order tc achieve these objects an indurtrial research and development
institute would require a staff of scientists with high academic dackground
in tho physical sclences an engineering besides extensive and varied
sXxperience in industrial teshnologies, costly equipment and otlker.
fasilities. Developing countries in general are, however, faced with
acute shortage of aclentifiec personnel and scientiats with the experience
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and qualifications deseribed earlier are scarce even in the more advanced

countries and, when available, are expensive, Consequently, even the

ocost of operation of a modest unit with the minimum staff required to

undertake effentively the range of services deseribed was outside the

financial resources of most countries in Africa, The sub-regional
institute was therefore suggested as a means of overcoming both the problenm
of scarce personnel and the funds necessary i1'or this essential institution

o1 industrial development.

4. The Standing Committee, in consideration of this report, made the
following points in the discussion:

(1) "It was generally agreed that there was danger of researoch t
institutes ooncentrating their activities too much on theoretiocal
researchy the mein emphasie should be on applied research clogely
linked with industrial development.

(41) A distinotion sheuld be made between full soale industrial ()
research institutes and cnaller scale centres concerned with 4
applied research and development.

(111) The sub-regional aprroach suggested was one possidbility but
careful consideration should aleo be ZiVON eeseeeressst0 smaller
industrial development centres mainly concerned with and to
serve indiviiual countries".d | , LY

Se These points endorsed fully the thesis presented that applied research
and adaptive rcsearch are the greater need for African ocountries. On the
other hand, =nd while accepting that the scope and fmzctiam assigned for
an institute of industrial development and research, are nocenm to
ensure that plans of induatrialization of a country are properly formulated
and implemented with the least delay and minimum failures,there was tacit
reluctance to giving unqualified support for the sub-regional approach.

A multi-discirline integrated industrial regsecrch institute preferred in

1 United Nations - .conomie Commission for Africa, Report of the Second . ,
Session o the Standing Committee on Industry, Natural Resourees and { \l
Transpert (1/01,14/245, ‘./Cl\.la/II\'R/).i) ‘
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that report oconfers many advantages to the country in which it is sited,
The other countries served by this institute will not have even a nucleue
Or ocentre to which loeal industrialists ean turn for direct assistance.
The geographical dietances between ‘he only centre of technology and the
industrialists in countries other than the country in which 1t is situsted
may often be too great for consul tation. These real Aiffiou. ties
necessarily limit the use of the ressarch institute by the asvooiate
ocountries, while the sountry in which it is situated will inoreasingly
use iis services. Since distances and cost of travel inhibit offective
gensyltauoa and development of researeh market, the needs of these
countries will alsc not be known and would in courese of time de neglected.
These fears perbaps led 1o the belief: that even s centre with limited soope
and regource in one's own ocountry was better than o full-fledgod multi-
disoipline sudb-regional institute elsevhore,

6«  Tese thoughts found ezrression in the final recommendations of the
Comuaittes, which required the Bxecutive Sacretary of the Boomomic Conziesion
for Afrioca, in oonsultation with the United Nations Commissioner for
Industrial Development and intereeted countries, to carry out further
investigations on the establishment of such industrial development and
researsh institutes on a national or sub-egional basis. A technical sdviger
of the Comtws for Industrial Dovelogment visited ssleeted Africen counmtrice
during July and August 1964, to develop information and disouss preferences
in order %o lay out an aotion programme for institute development that
could be Jjointly undertaken by the appropriate members of the United
Nations family and the countries of A{rin.

Te  This latter study, based on disoussions with publio offieials smd
$hose of other development institutions in several coumiries, came to

the oonolusion that in spite of the scute shortage of soientifioc persommel
that is prevalent, a start tovards providing even the most ROAgGTS
industrial research faoilities should de made. It suggested that nany
oountries have a nuoleus of industrial ressarch effort in the form of
teeting laboratories, food Prodeseing institue, government departmental
laboratory, project evaluation oentre or even the science laboratories

.
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of a national university and that on this nucleus could be built the
beginnings of an industrisl research effort. Empbasis was placed on the
dictum that a start now, albeit modest, is better than none. The study
recommended that the Standing Committee authorize the Zconomic Commission
for Afrioa secretaria* and the Centre for Industrial Development, with
the aid of oconsultants, to detail, country by country, the t.pe and s0ope
of in~depth studies needed to acoomplish the amended progranne of
industrial research sffort.

8. The present atudy follews on the two previous reports made in 1963}
and 1964, incorporates the. discussions, sreoummendations and comolusiens
reached at the Inter-Regional Seminar on Industrial Research and Develop-
ssnt Institutes in Development Countries, held in Beirut, Novembder Y0 -
Decemder 11, 1964, re-esphasizes ihe need for urgent aotion in establish-
ing oentres of tnohnology w4 provides u new approash *o aub-regional
institutes vhioch permits specialised ladoratc . ies to be sited nas
nuaber of ocoumtries of a sut-region. Eavh laborstory will specialize

in a fleld of industry or diseipline, e.g., Food i‘tmlog, Textiles
and Fadrics, Chemioal Technology, Leather, Rubber, Plution, Building
Materials, and serve the whole sub=region in that part.cular field. Al
the units in & sub=region will, hovever, come under the over=all oconmtrel
and direotion of a Couneil, which vill deterains the runnh progreame
and priorities for eash laboratory. The study proposes asmptl oapable
of general applicatiomn,
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CHAPTER II

CONCEPTS OF INDUSTRIAL RESFARCH AND THE NEEDS OF DEVELOPI.G CCUVTRIES

9. lescurch, until tho 17th ccntury, rcferred to any studious in uiry

or cxsmin:tion in any ficld of knowledge. 8Since the advent of scicnoc .nd
the olcar recoognition or tac fundumontal principles of vodentific method
in which experimentation is coupled with both induotive .nd deduotive
recsoning, rescarch has become wlmost synonymous with scicntific rcscurch.

10, The objects of rescarch m.y appear to bc differcnt from the vicwpoint
of thc ccientiot and that of the rest or the community., Often thorc arc
divergences in objootives betweer the soientist -orking on fumdamensal
prodlems in 1 university laborutory and anothcr working in an industriul
laborsatory on problems that require pruotical volution., This hus led to
false distinotions buatween different ocategories of rcue.ach tesmed bocks
ground, basioc, applicd, adaptive, industri .l and dcvelopmentzl, obscuring
the foot that soientific method is the common factor in ull such research.

g _of hesuy - Definitions

11, The definition of these different terms is pruvided by the Research
Board of the W President. Twc medn divisions are 1ecognised - buuioc
resecrch and applied research. 'Basic reesearoch includes fundamentni
resc.irch and background research, and is the theoretiocl analysis, ex-
ploration or experimentation direotcd to the extensicu of knowledgo of the
sonernl principles governin, natural and social phenomena. Background
research is the systemntio observation, collection, ory.nisation and
presentation of faots using known principles to rench objooctives that are
oleuarly defined before the research is undert.ken, to provide a foundution
for subsequent rese.rch or to provide stundard refcrenoe data. Applied
rese~rch i8 the extonaion of basic researeh to the determination of
generally accepted principles with a view to specific applications,
generally involving the devising of a wpecified novel product, process,
technique or devioe,
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--daptive research is the auaptation of exirtin, process, technique or
device to suit special conditions prevailing. Finally comes the
definition of devolopment, that essential link hetveen research and the
industrial application of research results. Develupmental research

is related to work on an existing model, device, equipment, material

or product process. Develo;.ental research diifers from applied research
in that wor! is done on products, processes, techniquee or devices that
previously have been discovered or invented!.

12, It is, however, accépted that scientific research is a broad spectrun ‘ .
shading from basic and background research at one end, through applied

research and adaptive researoch, to develonment research at the other end,
Industrial researoh is basic, applied, adaptive and developmental researesh
vndertaken with the objeot of application of results to industry.

Industrial Research

13, Industrial research is therefore not only concerned with exploiting
fundamental discoveries made ty basie research. It bases itself squarely

on the ggounulated store of knowledgs, attends to the needs of the

partiocular industry or industries it serves and through its work brings

new manufacture a stage nearer. This may be simply an improvement of an ‘f’
existing process, but it may be an entirely new one and the product Buy

alao be new,

14. Industrial research has extended its scope to include the systematio
study of industiial operatious, the handling of materials and layout of

the plant. And since it is ocounravued hroadly with the eoconomio efficiency
of industry, it weska to raise the level of productivity through the better
use of resources human and material.

Type of Research to Meet african needs

15, The functiors implied in these definitions may be satisfaotory in i ]h

industrialized oountries rossessing high scientitis iufrastructure develop-

ment, but may be inadequate to meet African needs where little or no
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soientific or industrial traditior exists. In this context, the state-
ment of the Secretary-General of the UN, on the UN Conference on the
Application of Science and Technology for the benefit of less developed
areas ie of particular relevance. He stated, '"Tirst it ie necesaary to
build centres of scientific and technological strength in the less deve-
loped countries. Second, it is necessary to focus more resources in the
advanced oountries on science and technology for the benefit of the less
developed countriee. Third, it is necessary to make a judicious assess-
ment of priorities ...."-1/ He further expressed the viev that socience
and technology ocannot be exported or "pushked" cut from their habitat in
the advanced countiries, dut that they have to be imported or "pulled" in
for definite needs by the developing oountries themselves, Such import of
soience and technology as was euggested oan only be achieved through the
centres of technology established in developing countries and effectively
sanned with qualified applied ecientists ocapadble of defining the needs of
the ocountry, aoquiring the s;ecifio krow-bow, of adapting to looal oondi-
tiens ard circumstances, and of disseminating this knovleige in the form
suggested by adaptive research, This same ocnclusion was reached bty a
Working Group om Science md New Developing Nations at Stanford Researoch
Imtitutc.2 Their initial approach was to consider the needs of develop-
ing oountries in terms of scientifioc discoverias and technologioal in-
ventions vhioh might benefit thea significantly. This "needed break-
throughs" approack uas examined acea by area only to lead t0 the oconoclus-
ion that sufficient knovliedge is already availatle on many of the areas
needed in the developed countries and that laok of available science and
technology vas not the prineipal prodlem. The major problem is that the
world reservoir of existing kuowlsdge is not being adequately drawn on by
the developing ocountries.

1/ Thirty Sixth Session of the Economic and Social counou; Press
Release RO.EOBOC/ISBG 8 July 1963,

2/ Scientific Researoh and Progress in New Developing Countries, by

B, Staley and D.C. Fulton, Stanford Research Institute, 1961.
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Eorrowigg Known Technoloﬁ Y

16. There are, however, particular limitations to borrowing known
tecknology from advanced countries, although a lar.e roservoir of such
knovledge exists and awaits drawing upor., lost of the developing ocoun-
tries are in or near the tropics, while all cf the developed countriees are
in temperate zones, Consequently, the technulogiecs available are for
adoption in the temperate areas and cannot be transferred in that form
directly to tropical conditions. Also, the developed nountries have
abundant capital, skilled industrial manpower waich is "carce and expensive,
while in the developing countries there is abundant labour, inexpensive
though unskilled, and sca.rlcity of capital, The industrialized countries
therefore base their development and conseqien-ly their research effort

on labour saving and capital intensive processes and techniques. The
developing countries, on the other hand, with abundar.ce of labour and
scarcity of oapital, would require teochniques and processes whioh use
oomparatively larger labour and smaller quantities of capital, 1In partiou-
lar cases, therefore, the use without the hecessity aiaptation required,

of the results of research or of technology developed in the industrialised
and advanced comtries can even be harmful,

Adaptive Research

17. It would therefore be apparent that in the transfer of techniques and @;
know-how from an advanoced to a less advanced nountry, some adaptive researeh

will be required. In many cases the extent of the adaptation may be nminor,

while in others considerable changes in design and proocess may have to be
effeoted to suit local cornditions. Adaptive research is particularly

useful in developing countries, as it not only provides a means of draving

upon the remservoir of existing world knowledga, but in the process also

improves on it from the standpoint of suitability for partioular rv.eeds or
conditions. Some of the changes involved in adaptation are:

(a) Modifications neoessary because of variations ip properties of
locally available or substitute raw naterials; §
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(v) The differencc in rel tive awailability of eapital :nd
skilled 1 :bour,

(¢) lodificxtion of a proccss or opcration to . scale (generilly
smnller than considered economic in developed countries with

lusge markets) imposed by sm:ller local murket conditions;

(d) & series of combinitions of the above nu of such foctors as
ssareity of foreign exchange available for import of capital
¢oods; and modificutions to muchinery uesign.

Jap:in achieveod consider :blc suocess in this ures in their initial
phasc of industrial developmcnt some 40 yeurs .x0 und demonstrated that
considecsble industrinl devolcpn;nt cun be achieved using imported
techiology and aduptive resc~vroh. The importunce of adaptive research
cannot ve over-emphasiged und this cotivity deservos the ireateat
emphasis in countries in the carly stages of develoment.

18, adaptive research alone would not mcet the requirements of the new
countries in aAfrica., The economies of afrie.n countries are largely
dependent on agrioulture and mining. Very few products aue exported in
the form in which they ure harvested from the land., Some processing is
~lmost always neccss.ry, if only for preservation and storage. The degree
and control of proocessing undertaken in the country also determines its
quality and v:lue. In mining, problems of benefioi:tion, ret:inins,
purificationy prelimin .y proc.ssing to raie¢ quality of orc uand reduce
impurities, might present themselves, Consuming countriecs of these export
m:.torizls are also the industricliszed countriecu. Their interest in those
prim.ry m:teri.ls is 1t thc lowest oost for conversion into manuf.ictured
products, and they are therefore unlikely to Luve mounted rese¢arch
programmes to improve tiuc cconomic value or to develop new uses for these
m:.teriils. Conscquently, new knowled.e on improved processing or nev

uscs will not be availible from the rescrvoir of knowlcdge and, unless

gencr.ted vithin the country, will result in a numbcr of resourcus, both
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wriocultur 1w, miner 1, eitues obliiniiy uneconomic returns or being
undcr-utilized, OUvercomimg tuls economic h.andic.p by proviuing processcs
nu techulues for improvea e.port procusccu motericls and finding new

ones is the 10w .in of . pplied rescarckh.

Buwic kescarch .nd spplied (6. reh

19, Bawsic rusc:rch, which is undertiken morc sith » view to contributing

10 new bakic wncwlea o il science ind less to financial or coonomic revards,

hw lon, beun thought of 78 o higher order .ctivity then upplied resec.roh,
ihich is (xpecte  to provide new knowledee principally in the technologe
ics .nu the .;pplxé,tien 0. which provides nev wonlth. 'hile the subject
hns been vehcmuntly deb.teu /ith the university dons .1l in favour of

basic rescureh rd of totil exclusion of the money oriented cppliecd rescaroh,
the plenncrs, cconomiats, politiciuns and industrialists in most countrics,

e puwticultily the newly deviloped countries, have, however, demandod
that rese ret enould be dirceted townrds mucting cstablished and planned
weeds of 1 country. They h.ve cuphasised the urgent necd for inecrcased
procuction .nu crcation of new we.lth through industriul, agricultural
and mining development. 'lhis supports the vicw alre.dy ewphosiged
carlier in the 1963 report and icconfirmed in the daliberations of the
Beirut semiin.xr thut npplicd rese.rch, including developauntal rescuroh,
is the prenter meeds This woes not exclude osasic resc.rch which has becn
described i thoe Tountain of knowledge. In fuot, some bi.sic but orientcd
research will be nccess.ry, in order o make bruakthroughs in apylied
vese rch, wand given the ncocssary m. npover bucie rescvarch should also

be given pride of ploce. 'Mith the severe limitations of e'oicntifio
monporer anv funds th.t exist, considcr Lle bonefits ~nd coxly develop=
ment ¢.r be achieved through the preferential utilizotion of sczrec fumds

nd eeareer pcreonncl in odaptive and upplicd resc .reh.

20. The object. oi industri -l reseaich mac to provide the tcchnolog, ,
wowpted ngJor ere ted, requircd for indlctries in ciistence und plonned
ter the futire nna to provide tiv reservoil of systesatized knowlcdge

e loang Yoo towillle, by-products. 4 otuepiouuCt. and other IeSCRIOCE.

3

.
‘ .)li

(W
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It provides these through a spectrum of resc .rch soervice: such 25 bick=-

ground, basic oriented, .pplied, adaptive .nd developmental research,

ices «nd Scurcity of runds

21, Such reicarch, t0 be effective in new development, will U ve to be
undcrtakon in o wide ronge of industricl ficlies .nd thesc will necessarily
include food proocessing and manufacture, miner:.l proecssin,_, production
engineering, chemical technolony, forust produst:, fibre technology,
building mateirials, rubber and pl-astics, lcathcr and footweur, to name
only o fev. To this alrc.dy overburdened reaponsibility huve been added
other neocssrry seirvioces in developing countrics, such as industrial
extension, consultation with industry and trouole-shooting, industrial
testing and standards, and feasibility studics.

22. These are csscntial needs in Afrion and somu muohaniem will have to
b¢ £ .nd to meet these ncoda quickly. The complcexity of the probloms
involved in providing these: scrvices will be scen from the gross in-
adequacy of funds and personnel available by . comparison of expendituov
4n developed countriees with thosc of the developing count.ica. The wnnual
sxpenditure in soicntific research por capita in USA is .78. 40; in

UK, +3% 1in PFranoe, é27, and in Poland, ¢9, whilc in thc majority of
dovelo,in, countries the ocorcesponding expenditurc is only .0.10 to
©0¢30. The necd in developinyg ocountiries ie .rent and they nre severely
limited in both the finaneiul and human resourccs in mounting the
nencasary rescaroh facilitios,

23. Comsidcrable economics in rcsources, througa efficient organisat-
ion, Judicious ohoicc of rescarch programmes and priorities direotly
linkcd to the sub-region's development proginmmec, will be reyuired to
bridge the inexorable ;op between need and aviil:iblc sdaree human and
finandial rusources. Thosc aspcots have been ex.mined in some detail
by the Beirut Scminer and their concluaions will be rovicwed before
presenting the rocommendations for the sub-rogion,
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CHAFTHR III
BEIRUT SEMIKAR O IN3TITUTCS OF IFDUSTRIALL RESDLRCH aNP DEVELOPMENT

24. The United Nations inter-regional seminar on this subjeot, held in
Beirut, November 30 - December 11, 1964, with particioants from 24
developing countries in Asia, Africa, Latin America and the llddle East,
deliberated on the concepts and objectives of industrial researech,
industrial extension services and organizational rroblems, surveyed

the problems and evaluated the expericnce in the participating sourtries
and made sprecific recommendations as a guide to countries estadlishing
such inatitutes. These recommendations and conelusions ore of apeocial
significance to countries of the East African sub-region and are therefore

reproduced as an Annex to this parper.

Concepts and Objectives

25, Industrial research, it wae averred, is oI basic sigmifiocance in
laying the foundation of a sound industrial base and in aceelerating the
economic growth of countries. It was the cunsidered view that, wkile
industrial research should not be involved in the excoutive funotions

of government, it does and should play a surporting role in the formulation
and implementation ol national pocliocy and economie development plans.

26, The inatitutionaligation of industrial research was considered to be
one of the moat effective means of promoting industrialization in develop-
ing countries, and it was empbasized that investment ir industrial
research should be recognized ss an investment in industrv and even in

the future of the nations It was noted that developed countries were
srending as much a3 2 per cent of their large national incomes on research
in order to maintain and develop their economies, and that this large
expenditure was considered necessary and esasntial by thease countries.

It was recognized that, while the developing countries may not be able

to afford this order of experciture, a rinimum investment in industrial
research of 0.1 per cent of G.N.P. was eassential for the development these

countries desiredes This low investment would entail strictest economy

in use of manpcwer and funds and new countries were advised to exerolise

€
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the greateast care in the seleoction ana formulation 5f projeots and to
enphasize applied or adaptive research in preference to basic researsh,
ir. arder to obtain the greatest benefit from the use of their scarce

resources in scientific men and money.

Rwpotions of Industrial Ressarch

27, The basjc functions have already deen discussed earlier in general
terms under Chapter 11, and the participants in the sezinar spelled these
out to inolude discovery of new productej prospecting for and utilisation

of rav materials; development improvement or adaptation of production
methods, techniques, processes or equipment; rilot plant trials; formulation
of standards) quality ocontrel and testing; industrial exteamsion and
promotion; information and technioal dissemination; marketing research;
preinvestasat and feasidility studies; ohoice of technology; and research
iraining. |

28, It was further underlined that industrial research should cater for
All types of industry, regardless of sise, pubdlic or private, and should
develop technologies to suit local needs and conditions. Nention vas

zade of separate organisations for small=soale industries and in the context
of the necessity to sonserve bdoth manpower and firance, it Jas
unequivocally rejected on the grounds that prodlesms of small industry and
approaches and technigues for solution are no different fros medius and
large-scale industries. It was, however, felt that methods of extension
and consul tanoy services should te improved and expanded to meot the needs
of weall industries operated largely lty indigencus entreprensurs, as
indeed they should for larger scale industries.

29. The general concensus inclined to the view that industrial research
institutes should offer those services whioh are required for the forsule~
tion, evaluation and implementation of industrial projects, both large

and small. Such services include feasidility studies covering, jpter alis,
such aspects as markets, rav materials, plant location, capital require-
ments, production cost and profitability, besides consul tancy services

on design, construction supervision, experimental and initial stages of
production, trouble—ghooting, maintenance and managesert.
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Organization

30, The organizational forms in developed and develnping countries were
conuidered and their experiences evaluated. The choice of form was,

however, thought tn be dependent on a number of faontors, such ass

(a) The specdal needs of any predominant raw materials - agriocultural
and mineral - and access’oility to the centres of these produc-
tions.

(v) The type and seale of operations of industries existing and/or

rl anned,

(6) The level of eoorbmic and industrial development and expected
growtk, ¢

() The financial resources and availability of scientific and
technical persennel,

(e) The moientific infrastrusture that exists in the form of
universities, teochnical institutions and government agencies.

31, Certain successful prrinciples and procedures of organization, operation
and financing, however, emerged, and these were particularly enphasized

and recommended for adoption in new institutiors to be esteblished nr in
the reorganization »f existing organizations. These can be briefly stated
a8 follnws: ‘

(a) The most successful organiszations for researoch are independent
corporate bodies set up under an autonomous board or counoil
vested with the powers and duties of tbe research institute.

(b) Government, or governments, has the responsibility and
obligation to guarantee adequate finanéia.l support on long-tern
tasis to ensure rontinuity, although ad hoo services to the
private seetor might yiell a sisable income when industry has
learned the value of resaaval and the inatitiute gained its

canfidenaa.
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(o)
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Cloge co-operation should be cultivated with universgities in
order to bring about a free interchange and cross-fertiligation
of ideas. Basic problems may also, with advantage, be framed
out to universities, but the primary responsibility for
industrial research should rest with the institute.

Industrial research institutes should maintain close working
relationships with other re