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"INTRODUCTION

0.1 In terms of present stage of national development, the nations of the world have been
broodly categorized into developed or industrially advanced and developing, and it is
accepted that a country progresses from the developing stage to the developed stage. In

this process of advancing from a deve loping economy to a developed one, the developing
country goes through two noticeable stages, The first is the stage when it is principally 2
producer and exporter of agricultural and mineral raw materials. At this stage, the industrial
processing of its agricultural or minerol row materials is left to other countries, and it imports
the manufactured products it requires. The next stage is one in which it endeavours to put

a growing proportion of its own labour into the commodities which it exports, and also meets
a growing proportioh of its own needs for manufactured products by means of local industry.
0.2 The process of industrialization has been recognised by developing countries as a
vital requirement in the improvement of their economles, Since the populations of most
developing countries are predominantly ruroi in character, the basic economies of these
countries have been troditionally agricultural, and national planning has tended to lay more
emphasis on ogricultural expansion. In recent times, it has been appreciated that, to
achieve balanced and speedy adva.icement, sound industrialization should proceed con-
currently with agricultural expansion. This position is now clearly refiected in the deve-
lopment planning progrommes of developing countries,

0.3  That industrialization depends to a large measure on technology requires no emphasis,
Several intemational conferences held within the past few years under United Nations
sponsorship on themes In the broad field of technology and development have had two

common findings, namely, that the industrialization of the developed countries could be

traced back to technological research and Innovation, and that, for successful industriali-

zation, it wos essential that every country Imrespective of size and economlc situation should
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have a technological orianization with focilitivs designed! to rerve indusity in generol,
0.4 it has thus been established that every developing country requires a national tech-
nologlcol canability sufficient to enable It to exploit effactively its available resources,
and to make the most produciive usc of the world's store of technojogical knowledge for

the benefit of the country.

1. INDUSTRIAL AND TECHNOLOGICAL RESEARCH

1.1 Because of its rather ucademic origins, rescarch was for some time considered best
left In the domain of individual scientists and technoloyists often located In Universities.
in more recent times, however, it has been found to be odvantageous to institutionalize
the conduct of opplied research; and os o result, imtitutes of industrial and technological
resaarch have been established. In developing countries these institutes are vsally
national institutions and ore thus sensitive to the problems of local industry and identify
themselves with nationol policies on economic development. As these institutes are
usually composed of and work through teoms of diversified sclentific ond technological
personnel, they have a greater potential for problem solving than indlvidual experts
working separately .
1.2 Briefly stated, the broad oims of industrial and technologicol research are:-

- to create new technology

- to adapt known technology to local conditions

- to maintain processes and operations in industry, either created or

odapted, at o high level of efficiency.

1.3 These objectives can be ottained in o number of ways, some of which are:~

-  through applied reseorch, to discover new procssses and methods which

promote the expansion of existing industries o the development of new ones
- through applied reseorch, to improve technicol processes
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- through applied research, to enable better use of raw materials or waste
products

- studies to adapt known processes of operation to local conditions

- industrial testing and quality « niral

It FUNCTIONS OF INDUSTRIAL RESEARCH INSTITUTE

2,1 It is difficult for a country, particularly a developing one, that does not itself
possess that national tuchnological capability in terms of scientific manpower and facilities
which an industrial research institute provides, to know what usable technology exists
elsewhere, to understand it, to adapt it to its special needs or peculiar conditions, or even
to operate,; repoir and maintain the necessary equipment. The industrial resecrch institute
plays a vital role in achieving sound industrial development in the country. lts impact on
the country in this regard may be summarized simply thus;

- it enables industries to do better at something on which they are already

engaged

- it provides information for embarking on new activities,
2,2 From this simplified statement, it is cosy to identify the functions of the industrial
research institute. In broad outline, these may be stated as follows: -

- to develop new materials, processes or devices for existing or new industries

- to develop new uses for existing materials

- to improve the quality of products

- to assist in standordization
2.3 And from this broad outline, the following detailed activities may be listed: -

- systematic surveys of natural resources

- study/adaptation of local raw materials for industrial uses

- economic feasibility studies for industry
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provision of aencinl cepvi r5 te Tinlusery wieh oo analy o, standamdization
and quolity control

- selection or design of machinery *o be used ir industry
- technica! developii. ol ey HTon process o

- opnlicotion of new processes an an industrial scale nfter successful pilot

plont tests

- technical ossistance to inddustry through visits to plants

- training of scientitic and technical staff for industrial and other loboratories .
2.5 Within thesc functions and activities, the areas of emphatis and concentration as
well as the priorlties will, of course, vary among industriul research institutes in ditfegent
countries. These will be in relation to the practical needs and requirements of industrial
rlevelopment In the country concerned. They will be dictated by the general economic
situation of the country and its industrial dovelopment objuctives, For example, most
developing countries of the world, in their indus teialization progrommes, have identified
twomain areus ot activity, namely

- the production of import substitutes

- the manufucture o products tor export.
The activities of indusiriu! and technsiogical rescurch institules in these countries will
therefore have to be fuliy associated with these declared ohjectives of national industrial
development,
2,5  Again, since most developing countries are at the early stages of industrialization,
the industrial research institutes in such countrics will hove to loy emphoasis on those

functions which are of a technical service natupe such as testing and analysis of materials,

preduct quality control, checking and calibrating simple equipment, and equipment

maintenance and repoit; and as an underlying ond continuing activity the systematic
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surveys ot noturel resources ard tow materio s .

2.6 To be cfeutive, industria! and technalogical rosearch institute, in developing
countries should viisure thet thein “onctions meet two requitements, Firstly, their facilities.
both in equipment und technical sk it should be concentrated on silving specific problems
of industry  however rudir sntary these arc scientincalty , and in ponslating these solutions
into applications that will lead to improve ment G Lo fadys ol scoior. Secondly; their
approuch in all their worl on the problens of industry should teke due cognisance of the
economic, technical and w.cial coiditions in the cosntry. |t is prrhaps needless to say
that developing u to:chnoloy which tocal industry is cnable, for ccanemic; technical or
social reusons; o absorb is 10 1uch wasted effort . Technology developed or adapted must
be responsive to the immediate necds of local indusin |

2.7 For most of the developing countries, it is adviseable thot the industrial research
institute perform th- standasdizotion funchion, af least at tae initial stages. As industty
grows und the nced for quality control brecome complex, a Nationc! Standards Body can
be establizhcd to be the lequl authority for the esteblishment and promu igation of natianal
standards and for fulfilling the country's vole in the uctivities of the Intemational Organi -
zation for Stundurdication (ISC). Since the scientific communiling in these countties are
usually “nall, and having 1egord to the type of technical expertive and fucilities usvally
available at the industriel research institute, the imtitute should continue to perform

the technical aspects of stondardizotion . such as vperoting on the technical committees
that prepare standars . and playirg o key mle in laboratory work required in standardi-
zation. Also, in view of the high costy in foreign exchanae, of loboratory equipment,
and the fact that most developing countries pessisicntly have scrious foreign exchange
shortages, it would be wise fer separate National Standar Bodies to adopt a system of

calling on existiig cquipper luboratories, such as those of industrial research institutes
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and nniversities, o periope fo e and othor labe +tory lunctions tor them on an ayency
basis . mther than the Standanis R vequiring full cumplement's of lobuoratory facilities
themse lves,
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3.1 Some industrial researcl institutes are govemment institutions, while others are
private. The lemmer ar predeminoni ty in the devcloping countries, and the latter malnly
in the industrially advanced countrics, Whatever the form of cwnership and control, there
is need for effective omganization and munagement .,

Management

3.2 Dealing principally with the majerity of industrial research institutes in developing
countries, these are nationally swned and mainly government financed, It has been found
that the usual structure and modc of operations of government civil scrvice, as well as
civil service scales of memuneration and procedures of promotion und recognition of
exemplary performance, o not ollow the Hexibility which is 5o essential for successful
operations of an indushiiul research institute s The governments of sevepal developing

countries hove accoringly established public Corporate Bodies for the management of their

industrial research institut.s, Some of these bodies are designated Councils for Scientific

and Industrial Research, while ofhers (. called iNutionul Research Councils, These Councils

have overall responsibility (or the w/hole range ol applied rescarch and R and D.
3.3 A vital function common tn these Councils is to advise their govemments on
scientific and technological matters nltecting the utilizaticn of the naturnl resources of

their countries und how best scientitic rescarch can be employed in the intemst of such

utilization, The Councils haye generolly categorized generul research into three broad

divisions, agriculiupl rescarch; indus *rial pescarch ond medical researche [t is wise to

place these Councils ot par with Universitics in tems of 1emuneralion and general conditions
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of service, sirce, in most drveloping countries, this cnobles i payment ol higher
salaries and other perquisites thar in ¢ivil service und thus facilitates the recruitment and
retention of compatent neronnel,
3.4 For the management of individual ins. itutes under the Council, specific manage -
ment bourds are set up, These bourls are composed of representatives from relevant govern-
ment ministries and departments, universiiies, industry and user agencies, As an example,
the terms of reference oi Managem: it Boards of the institutes of the Ghana Council for
Scientific and Industriul Rese.rch are here reproduced:; -
= the consideration and upproval of rescarch programmes drawn up by
the Director of the Institute for submissinn to the Council, after
taking into occount the needs of yser egencies and national development
programmes,
- periodic review of the progress of the research programmes being carried
out at the institutc, and the results achiv sed;
= consideration of the budgetary implications of these programmes and
projects, including the roqrrirements for stalf, equipment, supplies and
capital development,

= supervision of the finances o1 the Institute in accordance with the

tinancial regulations of the Council by periodically reviewing the accounts;
- the manogement of the estate and propurties of the Institute on behalf

of the Council,
= review of the reports und droft budget estimates prepared by the Director

of the Institute tefore they are submitted to the Council;

- appointmen! of specified grades of junior stalf of the Institute in

accordance with the regulations laid down by the Council;




- cnsuring the rg e oxe b ot ry;\iiwi ovelanment projoectiin
Goeardor . we b the regulations dasd dowee by tie Counild
- dichmyg ol ek other deties s may be ovagned 1ot by the
Coung il tom Hime bo time
3.5 The Chict Fxccutive of the instifute i« obien colled the Dircctor, He sits with
Management, ord i caspansible tor the successful control of the operalions ot the Institute.
Many gualitic: are required ina Ditector of an industrial iesearch institute, A few of the
more important quatiticctions are as foliows: he should posses: advancd qualifications
in scicnce or enginewing, and an impressive record of achievenents; he should have good
qualities of leodership and Le a aood judge of men; he shou'd have considerable adminis-
trative expericnce and sone business orienfation; he should have rensenably good public
relations qualities,
Structurs of Institul::

3.6 Some instituies are structured Mo four woad divisions: -

- Enginee:ing Sciences

- Physical Sciences

- Life Scicnces

- VYechno-economic Sciences
3.7  Whataver the basis or form of divisions, it is irportant to inculcate into research
personnel that these arc not watertight compartnients, Industrial research is always best
performed through fcam-work. When piojects are identified, approptiote teams made
up of personnel with 1he requisite disciplines ore assenbled trom the various divisions

to work on the problems . cacn teem under a teom-leadi 1,

Sl'amng_

3.8 For its technicol work, the industria! and tecimological research institute will have

its cadre of scientists and engineers capported by an appropriote number ol lechnicians ond
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other sub~profescicials. With regurd 1o the professicnal stolf, it iy 41ong to assume that
any science graauate i atomatically o potential tosearci man. The type of scien-ist
acceptable for receurci- would e an honours graduate in those disciplines most relevant,
namely, chemistry cric. neering rhysics, v itk o pest-arndugte <eqree or research
training in an applicd scientific Hold and at legst two yeais iran industry of determined
specialization or un it dustiial res aich intitote It e receusary that the applied
scientist should liove had price uninveisity training i reseaich methods and techniques,

It is also necessary that s soen a- practicable ufter Hiis he should be exposed to the
industrial disciplines of time, meaty and reward ,

3.9  Itisalso wise to employ not only scientists and rngineers to do technizol deve-
lopment and industrial information work, but also se 3t scientists to analyse costs and
markets and to find appropriate means of selling the rescarch and development outputs,
Applying science for growth 1eauirss attsntion to 1he two faces of innovation - technical
ond social,

3.10  The di.ciplines of technicians required will be determined by the needs of industry
and the types of professional personnel employed, while the numbers of these technicians
will be influenced by factors <u. ' o, the & i1 caphais betwed - the research and
technical service ucrivities of the institute. |+ §s not possible to set down any hard and
fast rules regarding the ropurtions between protessional staff and supporting technicians.
These vary among countrivs depending on local conditions, A ratio of two or three tech-
l;licions to one professionul has been found approptiate ,

3.11  The normal "house-keeping® functions in an institute require an Administration
division, which wili hun:le administrative , persornel, steres and purchasing duties and
will olso include an Accounis section for effective financial control, Sight should also

not be lost of etfective public relations duties, and it is adviseable that the Director

be personnaly involved in these duties.
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ludustry

4,1 The industrial ard tochnet il tascinch intitute e . moch ot its ckHectiveness
through a lack of communizuli-e Veobween ot gnd indrtre, and also thiough a ack of
appreciation by indwtry of the value of its services. There is necd to improve communi -
cations between 1he two and Thus suceeed in "breaking the ice' betwecn them. This can
best be done by instituting reqular links, The institute needs to have an industrial liaison
unit staffed with o f w professionets who, although they have a generol technical buck;
ground, are not practising rescarch wickers, but ure sales oriented.

4,2 Additionally , vi-its of research techrologists and «cientists fo the unsophisticated
ond often crude facilitie: in villuge industrics in order to domonstrate practically the in-
troduction of improved teclnologic s have a great benefit in estubliching person-to-person
contact beiween the institute and the tar Yory operator

Universities

-

4.3 Regular contacts should be oiganized belween the: institute: and relevant departments
in universities in the countiy. The principal functions of th:. nniversity and the institule
are complementary, the one bein, udvaree ouching wed rusear- ' for opening new
factories of knowledye ; and the cther apolication of technoloagy for the advancement of
industrial development, The tewh of the activities of o nuiversity department could well
be the beginning of the development of technology tor industy in an institute, Conversely,
the devclopment of a technology in un institut: could he Fod into a university to enhance
its teaching and fundanental rewarch activities, Other mutual benefits from such links

are in the fields of technical training, develupment of university syllabuses, the develop-
ment ot suitable <kills, and the sharing of specialized equipment und expertise,

International

4,4 A successful way of building up to scientific maturity in on instityution

A pre g Smg s n




in a developing country is to develop links tor it with « counterpart in a developed coun-
try. A link between the indostii! rescarch institute in o developing country and a

similar one in ar industiially sdvanced country yields pusiiive wosults, Also umong the
developing countries, ther: are difference in the level of uccu wlation of research

results and technology both loce! and imported. When this situation is viewed in relation
to the general similarities in climotic conditions, raw materia! characteristics labour
supply, and capital availubility in these countries, it is clear that an effective system of
interchange of technological experiences between developing countries would be most bene -
ficial for the economic davelopment of these countrics. Links should therefore be forged
between industrial rescarch institutes in developing countries and similar ones in advanced
countries as well as among the developing countries thomselves, The World Association of
Industrial and Technological Rescar-h Organizations (WAITRQO) has a programme for promo-

ting effective linkage: between industrial and technolugical research institutes,









