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1. INTRODUCTION

1.1 The process of industrialization hus been recognized by developing
countries as a vital requirement in the irnprovement of their ezonomies.

Since the population of most developing countries are predominantly rupal

~ In character, the basic economies of these countties have Leen traditionally

agricultural, and national planning has tended to lay more emphasis on
agricultural expansion., |In recent times, however, it hos been appreciated
that, to achieve balanced and speedy advancement, sound industrialization
sheuld proceed concurrently with agricultupal expansion. This position is
now clearly reflected in the development planning programmes of deveioping
countries, and Ghana is an example of this. Ghana has embarked on
programmes of industrialization, the two main areas of emphasis being the
production of import substitutes, and the manufacture of products for export.
1.2 industriglization depends to a large measure on technology. Technology
Is an essential input o production, and is bought and sold on the world
market. Technology can be viewsd as a commodity embodied fn capital and
intermediate goods, in highly skilled manpower, and in blueprints, process
formulae and other kinds of proprietary aind non~proprietary information.
1.3 The world's store of technology is enormous. This is mainly held in the
industrially advanced countries where ¢ With the better supplies of scientific
and technical manpower as well as capital, the great bulk of scientific and
technological research and development has been and is still conducted.
1.4 Technological requirements for developmant in developing countries
wch as Ghana may be broadly categorized as: -

() technology needed to appraise, design and constyuct projects

(ii) technology needed to operate projects and to market their outputs
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(111) technology needed te keup projects from bacoming obsolete

hezauvse of werld-wide technicul progress,

. TRANSFER CF TECHNOLOGY - ORJECTIVES

2.1 Tha present and probable Future scala of the tronsfer of technology
from the developed to the developing countries suggest that the latter should
formulate pollcies to enwre that imparted technology makes the maximum
contribution to thelr technlcal progress and econumlc development. The
ob[ecﬂve§ to be almed ot in the tronsfer of technolcgy apes~

(1) to Improve the process of acquisition of farelgn technolagy

(1) to Improve the natlonal copacity for absorption and adaptation

of technolcgy at all levels and sectors

(I11) to encourage innavation

(Iv) to promote the devaiopment of Indigenous technology.

2.2 1t would olso be beroficial tc sot down ctlterla that would be required in

licensing agreements covering technology transfer; criteria such as:-
() the appropriatansss or sultability of the technology for utllization
In the country, hoving regurd tc the soslo-economic conditions
prevailing In the country as well as the possible Impact of the
technology on the local environment
(it) the absence or considerable reduction of restrictions on the

licansea's market .
3. TRANSFER OF TECHMNOLOGY - THE PROCESS

The technology tronsfer and development process involves the
followling Inteylinked activities: -
(i) 1dentiflcation of technologicol needs In the light of development

objectlves
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(i1) acquisition of Information on altemative sources of

information, ircluding local sources

(iii) evaluation and selection of the most appropriate technology

(iv) unpackaging of technology puckages In order to assess the

suitability, costs and conditions of their components

{v) negotiotion of the best possible terms and conditions

- {vi) adaptation and absorption of imported technology

(vii) stimulation of the development of indigenous technology

(viii) dissemination of newly availuble technology to potential

users.

4. RESEARCH FOR INDUSTPY IN GHANA

4.1 The general set-up of industry in Ghana consists of three categories,

namely, State-owned companles, joint State and Private owned companies,
and purely private companies. An anolysis of that section of Ghana industry
dealing with food, gaiments, electricals, timber, chemicals, cosmetics and
plastics, shows the following figures;-
(i) employing more than 1000 pecple ... .ce ..o 5
(ii) employing between 500 ana 1000 pecple ... ... 9
(iii) employing betwveen 100 ond 500 people ... ...47
(iv) employing between 50 and 100 people ... ...58
Although these figures do not include industries such as textlle, metals and

construction, they serve to illustrate the relatively small size of present

Ghanaian enterprises,

4.2 The moin central organization for applied scientific and technological

research in Ghana is the Council for Scientific and Industrial Research.

It is @ govemment institution responsible for the overall administrotion of
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several Research Institutes. Ths Council is responsible to Government
through the Minkstry of Economis Planning. Four of the Ressarch institutes

operating under the Counsil are Invelved in rosearch and techaleal service

to Industry. Three of these am spaciolized “nstitutes which cencentrate on :
speclal areas, Industries, or Gevelopmuntel needs. These are the Forest

' Products Resecrch Institute, Bullfing ond Road Reseatch Instituto, und Food

Reseoach. institute. The fourth Institute, the Industrial Research Institute

Is o multi-purpose institute, covering brood spectsa of Industry ond hatlotabi

development .

4.3 Sclentiflc and Technologlcul ressarch 1s also conducted In univorsities,

soms govemment technicol depattments and to a much lesser extent In privete

Industyy.
5. INDUSTRIAL RESEARCH INSTITUTE !
5.1 This Instltute was concalved as @ multl-purpose institute to cater for all

-

types of industty other thun those dealt with by the three specialized institutes, |

its olms Include:~

(i) the development of technologles sulted to local needs and
conditions

(1) the provision of technlcal services to Industry.

5.2 Scope of Service: of Insiituta. The following i3 a listing of the scope
of services both present and planned:-
5.2.1 Feasibility studies, The;e are necessary for the following purposes;
(1) sound Investment declsions '

(i) pre-requisites for applications for loans
5.2.2 Market Research. Investigation of demand for new products as
well as existing products on the market; ldentiflcation of projects
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and markets for products

5.2.3 Utilization of Local Ruw Materials. Advice on propesties,

availability and utilization of local ruw materials

5.2.4 Consuhar;cy to Industry. Advice on production techniques,

soluhon of industrial problems peculiar to porticular industrles,

tmub|e-~shoot ing. ,
: T

5.2,5 Pro|e«.t Evaluaiion and' Review. Evaluation and review of
techinical and economic reports on industrial pmwch.
5.2,6 Deslgn. Advice cn industrial piart desngns and hyovf
52,7 Produchvnty Siudies. Techmcol assessment of facton maldng
" for increased productivity in mdusfry ; _
5.3 The Institute is relatively small in size at pres;nt. Total s.t‘;ff is 75 of
whom 20 are proféssional. It is planned to at ;I'é&st double this ~n.m’mbel‘ In tho
near future. Current onnval operating budget is slightly below one-half
million dollars. The Institute is in the process of expansion in physical

facilities. Development budget for this expansion I3 currently slightly above |

one-half millicn dollars. The present total budget for the Inetitute is therefore -

one million dollars. . L

5.4 Operaticaal Divisions, The Institute at present has four operational

divisions, namely, Industrial Chemistry, Materials, Electrical and Electronics,

ond Techno-Economic. The following brief notes give an Indication of the

" type of projects and activities undertaken in these divisions:~

5.4.1 lndusfrlal Chemimy

(0) lnveshgahon of Methods and Problems in the manufacture

of industrial starch ond related products.

The process involves the conversion of cassava to industrial

starch for use in the textils, puper, and pharmaceutical industries,
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In addition tochiniques for production of liquld glucose for

confactlonery Industries will be developed,

b) Ext action of Perfymes and Eszerces from local plantr

for uss In Industry

In this profect, perfumes and essences from various plants wili

be extracted ond characterised. The products

will then be
developed for Incustsial use,

(6) Extractien of iron from lonel ope using local raw materials

The procem involves the use of local oyster shells and chareoal

In wbstitutlon for Imposted limestone and aoke for the reduation
of local tron ope using a speclally designed fumace,

(@) Extraction and Chaiucnﬂzuﬂon of Medigingl Compounds
from Ghana Heybs

The project Involves the Isolation and Identification of modlciml
eompounds from Ghanajan plants,
54.2  Matertals

{@) Study of local clay materlals

Study of the properties of iocal clay matertals and thelr potential

for use In logal Indushry, particularly refractortes fop the heat -

using Industries sych as goldfields, glass works,

and lron and steel
works,

®) investigation of ths yse of local rocks and mlﬁmh In the
production of abraistves

This

Involves the selection of witable rocks, minerals and other
local raw materials sych os fused alumina from bauxite and the

development of bonding matr Htals and techniques,
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{c) Manufacture of Chalk

The aim in this project is to help existing Industries to use
dif ‘erent locul raw moterials i the manufacture of c.aalk,
{in substitution for imported raw materials.
5.4.3 Electrical and Electyonics
(a) As a technical service, there is a regular electronics workshop |

" which maintains and repairs electronic ond electrical instruments

and equipmerit. In tha process it is assembling data on the history
ond nature of breakdowns of components of electronic equipment .

.. The workshop will also undertaie the design and constiuction of

cheap but effecient incubctors for local fapmers.

(B) Study of Effects of Environmentai Conditions on Electronic

Equipment and Components

This involves a study of component and equipment breakdown in

relation to local temperatuse and humldity ,

5.4.4 Techno-Economic

(@) Eoamings and Output in 67 manufacturing establishments (1971 and
1972)

®) Study of local raw material utilization in Ghanaian industry

5.5 Engineering Workshop! A full-scale engineering workshop is in course

. of construction, consisting of Machine Shop. Electrical workshop, Welding
Shop, Blacksmith Shop, Sample Store, Equipment Store and offices for
engimef and technician staff. This will prévide support services for the
operations of all the divisions of the Institute ¢ and will be o useful complement
for pilot plant operations.,

5.6 Pilot Plant Operations. Initial steps have been token towards the planning,
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design and constiuetion of u ganeral -pusposa pllot plant building with standard

fitrings for pllot plont oparations,
PROBLEMS ASSOCIATED WITH EXECUTION OF RESEARCH

6.1 Threo maln problems have been encourterad in the executlon of research

and have tended to Inhiblt the evolution of jechnology for development. These
are problems of finange, manocwer and equipment ,

6.2 Finance is the most dominont, and has on impuct on all the othor problems,
The usual sources of finance aro govemment ond Industry. In the clreumstances
of developing countries, most of which are virtually of the initial stages of

Industrialization, Industrial and technological rezeorch cunnct expect much

. financlng from industry. Govemments therefore, should accept the responsibility

of providing adequate financial support on a long=term basls to thelr applied

sclentific and technological Institutions so as to ensure continulty In thelr work

and thus enable them to fulfili thelr objectives. Investmont in technological research Is o
is a sound and wise Investment for davelopmeant, and Indeed in the future of the )
natlon,

$.3 With regard to manpower, technologlcel research and develcpment institutions

need to be staffed with the most highly gqualified personne! at all levels. These
institutions cannot function successfully with staflf Inferior to thoss of the entemrises

they are called upon to gulde, Skilled manpower Is In shost supply. As an example,
several universities in Africo ara stiil not training Chemical Engineers. Good

groduates [n pure Chemistry are being produced; bu} since industry Is not developed
to the level to provide these graduates with the required post-grudate industrial
training and exposure, they remaln good Chomists, In tho Ghana situation, as

is common in devoloping zountries, skilled ,monpower !s needad for both the
adaptation of Imported technologiay and the development of local technalogles.

To keep the correct balance In these {nstitutions it is also
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wise to employ not only scientists and engineers to do technical development,
but also social scientists 1o analyse costs and markets and to find appropriote

means of seiliig the research and devslopment cutputs.

6.4 A number of steps are usually token towasds solving the problem posed

by manpower shortage, These include accelerated training programmes for
indigenous personnel and the impontation of qualified foreign staff, In the
importation of foreign staff, Aifﬁculties ore sometimes experienced in
obtaining experts of the type and with the qualifications and experience
required, or in obtaining them within a reasonable time to meet the demands
of ;hg c;évelopmenr programme . Direct recruitment in this regard is hamperad
further by reason olf vaattractive remuneration and other service conditions,
S‘evercll schemes o‘f.biluteml and international technical assistance have been
launched with varying degrees of success, in these schemes emphasis has been
laid on assistance in the initial organizational stages, counterport training, and
the provision of individual specialists for specific work. The great value of
extemnal technical ald is appreciated. It should however be recognized that
extemal technical aid can nevertheless not be a substitute for the development

of local staff. Serious qttcnﬂon should therefope be paid to training programmes

bof.h‘ internal qna extemal for indigenous personnel. Such training programmes
ore:c.‘fv éxﬁeme impottonce and should be strengthened where necessary.

6.5 Problems of equipment are those of finance, pmcedural delays
associated with purchose, selection cf the right type of equipment, odoptation
of equipment‘ and local instrumentation and impiovisation. In the equipping of
laboratories and fﬁe setting-up of facilities for yeseapch and development,

it is also necessary to include adequate repair un& maintenance facilities,

workshops and skilled technicians. These pose additional problers of
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avallablitty of spares both In quantity and In time. The experlence of similar
research institutions in countries with reasonably stmilar Iindustrial conditions
cai be uzeful 1 solving some of the eslectlun and odaptation problems connected
with laboratory equipment and facilitles. The provan benafits of standagdizing
in plant and machinery cun ulse be brought to pluy on tha problems of varlety and
avatlability of spares,

6.6 A real piblem however axlsts In various lcboratorles with regasd 1o the
maintenance, repalr and roplacement of sclentific equipment, This Is due to
two main reatons: the difficulty of obtulning spare parts quickly due to shortage
of forelgn exchonge and the paucity of Instrument fechnlcla‘m. Serlous attention
Is therefore Invited to the need for local Improvisatlon, The hablt of pursuing
the "line of least -yusistance * by studying all avatlable manufacturen' brochures
or shopplng all mound the manufacturing warld In onder to select and purchase
even the simplest requirement in laboratery equipment needs to be drmtlcdlly
modified,

6.7 There is indeed an urgent nead for the strengthening of the technologloal
capabilities of most developing countries. It Is difflcult for o countyy that

- does not Itself possess a national technologlcal capability In terms of troined
personnel and oquipment, to know what usab le tachnology exists elsewhere, to
understand it, to udapt It to the country's special needs and pecullor conditions,
of even to operote, malntain and repair the necessary squipment, |

6.8 Thero Is ulso tha need for intamational assigtancs to developing countries
In recrulting leading sclentists and tochncloglsts to trais men and women In
thelr own home environmant, and so contitbute fo the production of trained

people capablo of handling thefr own problems,

C e e A e,




1

7. COOPERATION AMONG RESEARCH INSTITUTIONS

7.1 Many problems pequiring selution through the application of technology
are of common interest to severul developing countries with ecological , ,
homogonéity, and therefore lend themselves to solution cn inter~country
basis. Developing countries will ihérefom find that It is very much in ths;ir
interest to make dete‘*rmined offorts to institute inter-country cooperative
measures and programmes in the applicotion of science and tochno\ogy_n;
develoé@nt. | |
7 2 Ctoseiy linked with this is the need for cooperdtion in the prov!sﬁm of
fﬁ;ilities for training sciontific and technological personnel. Developing
countries generally have limited resources, particulorly with regand to tralning
! facilities. Among themselves, some countries are in a relatively better .
{ position as far as tralning possibilities in cetaln flelds are concemed. It is |
therefore suggested that countries which postess truining experience and fccmﬂe;
in certain fields, be these at professional or sub-profissional level, make thelr
focilities available to other countrie; wishing fo make use of them. This would
also strengthen the programmes of linkages among technologleal institutions
in developing countries.
7.3 The World Association of industrial and Technological Research Organizations
(WAITRO), of which many institutions in developing countries and several in
advanced countries which conduct or promote industrial research ond technical
services are members, has the following alms:

(i) to facilitate the exchongs of ideas, information and experience

among members

!(ii) to advance the technical and managerial capabilities of members
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(i) to ercourage and sypport cooperation and coordination at

reglonal and Intemotlonal Isvels in techanlogical vesearch

¢ nd Its Industrlal appllcation.,
WAITRO has an actlve programme by which it promotas linkagos between
research institutions in developing countties and similap ones In advanced
countries. Such cooperutlon and linkages asslst In upgrading the techiological

capabllity of tha Institution in the daveloping countty.

NEED FOR EFFECTIVE TRANSFER BEYWEEN DEVELOPIMNG COUNTRIES
8.1 The developing nations of the world are at different stages of Industrial

davelopment. As o reslt of differenzes In lovels of flnance, national development
priorities, ond the effects of the policles of former colonlal powers, thepu is

quite a varlety In the form ard status of sclence and technology in the developing
countties and In Its application to davelopment in these countries. Some countries
have achieved quite a respactable situation In Institutionalized sclence and
technology In the form of universities, indigenous research organizations and
technical tralning cantres, while cthem are In the process of establishing such
institutions. Some have falrly wall~defined science policles, while others are
consldaging tho formulation of sch policles, The exlstence of Counclls of
Sclentlfic and Industrial Research and similar badies is a refiection of this
situation.

8.2 in view of this there are differences In the stages of R and D actlvity leading
to different levels of accumulation of research resuits and technology both local
and Impotted. Furthermore, some have developed useful techniques of

sclentific appreciation, while others have limited experience in the acquisition
and diffuston of forelgn technelogy.

8.3 When this situation Is viewed in relation to the general similoritios in

-
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climatic condlitions, row material charccteristics, labour supply, and capital

availability which exist in the developing countries, it bacomes clear that on
effective system of inter—hange of technological experiences between devel'oﬁing
l countries would be most beneficial for economic development in these countries.
The results of tochnological research and ocﬁvity in one country wduld be of
direct pertinence to the needs of another country.,
?. AREAS OF JOINTRESEARCH _
The following are areas in which ‘olnt research can be ﬁﬁirﬁ;lly
conducted; - | .
() non-conventionol sources of energy for farms - e.g. Bfogél
(1) solar energy | |
(1i1) uses of wind power
(iv) improved exploltation methods for low-grade ores
(v) use of local plants in phammaceuticals
(vi) use of local materials in building

(vii) small self-contained power soupces.

10. CONCLUSIONS

10.1 The vital basic requirement for success in the davelopment and transfer of
technology is the existence of an effective national technological capability.
The greatest need, therefore, is for all efforts to be made both by natlonal
govermnments as well as intemational organizations to strengthen the technological
capabilities of developlng countries.

10.2 A technological base is made up of men and machines. Action towapls

strengthening this base, therefore, has to be taken in two directions, namely,

training of technical manpower and the pyovision of leboratory and workshop

facilities including equipment,
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10,3 Daveloping countries should esiablish links betwsan the sclence and
teshnology bodles In thelr countrias whore such Hinks do not already exist,
ot strengthen su h links whare they exlst. Thﬁ will facllitate the tronsfer
of techrology among themrelvas, and thus reduce thel; dependence on the
developed countries for technology.
10.4 In programmer of Intemational amsistance to developing countiies, due
cHention should be pald to:
(1) recruitment of leading sclentists and technologists to traln men
and women In thelr own home environment
(t%) pmhoﬂon of Iinkages betwsen technologlcal institutions In
devuloplng countries and similar ones In advanced countties,
10.5 Patent system Is an effective instrument in the transfer of technology.
Support should therefore be glven to the efforts of the United Nations Conference
on Trade and Development (UNCTAD) and the World interllectural Propetty

Organtzotion (WIPO) to revise and improve on the intemational industrial propesty .

systent,
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