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ABSTRALT

Animpressive sclentlfic research infrastruc-
ture has been built up in Ghana over the
years in recognition of the important role of
science and technology in economic deveil-
cpment. It is felt, however, that the
institutions. engaged In research are not
making significant impact on the develop-
ment of the country. Some of the problems
responsible for this are discussed and
some ways of improving the siluation are
suggesited. Itis argued that in the absence
of an explicit poficy statement on science
and technology and a clear definition of
their piace in the country’s development
plans the impact of the research effort is
likely to remain limited. The discussion fs
brief and no attempt is made to cover all the
complex Issues Involved. The object of the
paper is merely to stimulate further discus-

sion.
Keywords: scientific research, industry,
commercialisation, technology policy

INTRODUCTION

In Ghana, as in most developing coun-
tries today, the critical role of science and
technology In the econemic development
process has been recognised. The need to
develop endogeneous scientific and tech-

nological capabilities Is also agreed, and
resources have been allocated over the

GHANA
years for the i'ea:lablishment and mainten-
ance of inst ns charged with the task of
cartying out ntific and technological re-

search. However, the output of these
institutions | by their impact on indus-
try, in particular, and on the economy as a
whole is rather poor.

in this paper some of the obstacles to
the generatiom and industrial utilisation of
research resulks are discussed with the ob-
ject of provoking further discussion of a
subject that isijof cruclal importance to the
country’s development.

THE MAIN C@Q’IRES OF SCIENTIFIC
AND TECHNOILOGICAL RESEARCH

There Is aﬂ;ﬂ:r&mnt Quite a considerable
number of ns in Ghana which are
engaged In s¢ientific research. The most
prominent ol thase Institutions are the
universities, thi research institutes and cen-
tres under thg quasi-autonomous Council
for Scientific and Industrial Research (CSIR)
and other r rch centres under various
Government Departments.

The three universities in Ghana are con-
ventlonal British-modelled Institutions
engaged in teaching, research andthe pres-
ervation of knowledge. Although the
universities are funded by Govemment and
are consequentty subject 10 administrative
control through the Minketry of Education
they enjoy substantial freedom In the con-
duct of thelr academic and research work.
Within the universities themselves research
work is carried out in the academic depart-

152 JOURMAL OF THE UNIVERSITY OF SCIENCE AND TECHNOLOGY

Wol. 8 No. 3 Cctober 1989



ments as well as in a number of ressarch
institutes and departments established with
the function of researching prescribed sub-
ject areas. Of the three universities, the
University of Science and Technology In Ku-
masl| is the best endowed in terms of its
resources for sclentific and technological
research. It also holds the monopoly over
the production of graduates in several im-
portant flelds Including all the major
discipiines of engineering. )

The CSIR, which has its arigins in Na-
tional Research Council creatgd in 1958 to
organise and co-ordinate scientific research
in Ghana, was established In ks present form
in 1968. ks many statutory objectives and
functions may be summarised as follows: to
advise Government on sciencaland technol-
ogy matters; to establish and control
scientific research institutions} to co-ordi
nate sclentific and technological research In
all its aspects, o encourage ific and
industrial research and the training of re-
search personnel, to coilate’ and pubiish
research results and other useful technical
Information; and to perform other functions
assigned by the Government. The CSIR
repons to Government through the Ministry
of Industries, Sclence and Technology. H
currently maintains some thirteen research
institutes, units and specialprojects the
youngest of which is a Tachn@ng Transtar
Centre. 1
_ Apart from the universitieg and the in-
stitutes under the CSIR thare are other
institutions established for research or
whose work invalves some amount of re-
search. Men¥jon may Be made of
Institutions such | : as the CD%OE Research
Insttute (controlfed by the $hana Cocoa
Board and res ible for research in all
aspects of cocoa, coffee, colg and sheanut
production), the Forest Products Research
Institute (until 198Q-directhv under the CSIRA),
and the Centré for Scle Research
into Plant Medicine. Othgr exampies
are the Ghana Afgmic Energy;Commission,
the Ervironmentdl Protection Council, the

Mama Chamesrps Baacd "H'Ilil tho Frhoros
[
] o P
mention must be made of thal arch out.
put ‘ol non-governmaental drganisations
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working on a variety of development pro-
Jects around the country. These
organisations, made up of charitable groups
and the Churches, have been responsible
for a certain amount of experimentation and
the introduction of various technologies in
the execution of their projects.

SOME OBSTACLES TO THE
GENERATION AND UTILIZATION OF

RESEARCH RESULTS
Low demand for local R&D results )
The demand for local R&D resuits in
Ghana Is very low and there are many fac-
tors contributing to this situation. First, for
historical reasons a large part of the indus-
trial sector is very Strongly oriented to the
importation of technology and the produc-
tion of goods under license. Many industries
are operating with machinery and raw ma-
tarials supplied from abroad and producing
goods based on imprted processes without
much scope for modification or adaption. In
these circumstances the need for R&D is not
fully appreclated by the industry. Conse-
quantly not much s being done by the
industry to open up-links with the centres of
sclentific and technological research. The
building of effective links between resaarch
centres and the production system and the
ability of the production system to utilize
ressarch results depend heavily on the ex-
istence of a certain minimum level of
technical capability within industry itself.
Very often in Ghana this minimium capability
does not exist. As:a result, many Industral-
ists would be capable of using research
results only when they are In the form of
complete proven packages of equipment,
process and product.

Many industrial enterprises in Ghana
are owned and managed by persons who
know very little about sclence and technol-

and the potential of R&D. There is also
a lack of credibility on the part of industrial-
istn.  Tho work in thesc institutions is seen
as academic, impractical and of no commaer-

em e cpabmmen M wealis AF QAT e
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coupled with the liberal fiow of imported
tachnology, tend to smother the spirit of
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Innovation among industrialists,

There appears to be a scarcity of tech-
nical entrepreneurial talent in Ghana. There
Is a preference for simple retailing and
wholesaling as opposed to production of
goods. The reasons for this are quite com-
plex and have to do with distortions in the
national economy that have made It more
profitable to engage in 'buying and selling’
rather than industrial production. The resutlt
is an industrial sector that Is not growing in
the right direction and not generating the
proper demand for R&D.

Poor mangement and control of research
institutions

Probably the single most important fac-
tor affecting the efficiency of the research
institutions and the quantity and volume of
their output Is their system of management
and control. An Ad-hoc Committee set up
by the CSiR to examine the prospects and
modalities for marking the research results
of its institutes identifled problems such as
the following: projects Inltiated and executed
by individuals working in isolation; research
projects not relevant to the realities of the
market place; lack of priority setting and
performance evaluation; less emphasis
placed on mission-oriented research ser-
vices to industry as opposed to individual
scientific capability enhancement and saff
advancement (1). These and other prob-
iems catalogued by the Committee are
symptomatic of inherent structural deficien-
cies in the CSIR which call for turther study
and corrective action.

Weak channel of communication between
CSIR and Government

The channel of communication between
the CSIR and Government is so weak that
one cannot axpect the CSIA 1o fulfil its many
statutory functions satisfactorlly. " Sclence
and technology hawve implications for wvir-
tually all aspects of national develcpmant.
The fact that the CSIR, which is responsible
for advising Gowernment on science and
technology matters, has to report through a
particular Minisiry means that its Influence Is
heavily attenuated. The CSIR has no direct
way of making an input to the research work
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of the Un
ganisatio
Ministries
Under the
that the CS
nate scien

statutority r

sities and other research or-

which come under other
nd Government Departments.
reumstances it s no surprise
has not been able to ‘co-ordi-
research in all ts aspects’ as
uired.

lmpmpﬁﬁpmﬂﬂioﬂ criteria for
research staf

One of |§
universities §

e Incentives for the staff of
d research instifutions to en-
gaarch is promotion. Until
. woik based on the application of
existing knowledge for the solution of locally
relevant prgbiems was not rated highty
anough for i omotion purposes. This was
probably dije to traditional seff-imposed
pressures n the universities and research
centres to [naintain ‘International stand-
ards’, resultjg in undue emphasis being
plac:adon epearch work that is publishable
in ‘reputable; ‘international joumnals’. How-
aver, the situntinn appears t0 be changing
for the better; Promotion criteria have been

redefined =g that credit can be given to
research and development work that is not
readily publishable in intarnational journals
but Is nmrert less practical and relevant to
iocal needs, i

A cont ory factor to the problem de-
scribed abova is the fact that many members

of the acaddiic staff have received their

postgraduate training overseas where their
o have beenon a topic that
f relevant to Ghanaian condi-

tions. Stafl with this kind of background
would find It uft to readjust to the new
circumsta when they return to Ghana,
It is naturally @asler for them to carry on with

resaarch in an area that they are farnilizar

with, rather than to identify local problems
and attempl to contribute irtellectually to-
ward their solution. Of course, the effects of
this problem would ba considerably amelior
ated in Departments where the internal
academic leadership is strong. Without this
leadership young members of staff returning
from abroad would tend to either expend
scarce resouwrces on research that is not
directly relevant to local needs or give up
research attcogether because of ‘lack of
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aquk:rmam" and ‘inadequate ir.lnda

Lack of collaboration between universities
and research institutions

The problem cited most often by the
scientific and technological, research co-
munity is the inadequacy of resources inthe
form of personnel, equipment and funds.
Unfortunataly, not much effort has been
made by the universities and the research
institutes to pool their resources together in
order 1o make the best use of scarca resour-
ces. The area of postgraduate research, for
example, presents immensge opportunites
for collaboration between %the universities
and the research Institutes, @specialy those
within the CSIKR. These o riunities have
not been explofted to any significant extent.

SOME MEASURES TO IMPROVE THE
SITUATION i

i
Need to identify inherent Wweaknesses of
CS5IR structure
The success of any m

link sclentific research
depend considerably on
search institutions 1o Dpr resufts that
are of practical relevanca tdithe needs of the
industry. The capacity of ghe reseaich in-
stitutions to produce resu
largely on the way in whi
aged and controlled. Sin significant par
of the scientific research dffort in Ghana is
organised under the CSIR it would be
necessary to re-examinej/fts structure in
order to identify any Inherant weakness that
may be having an adve effect on the
output of its research in es.

they are man-

Need to split functions urqfln between two

new bodies .
The statutory functiong of the CSIR as
outlined earller are 100 d and far-reach-

ing to be handled by a si
author's opinion, the fun:
should be splt between
One bocdly would be respo
Government on sclence
icy. This advisory body &
1o the highest level of a

ible for advising
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" and should not report to Government

through any Ministry. The congfol of the
work of the research Institutes should pass
to a second body which should have repre-
sentation from within the various institutes as
well as from the universities, Government
Departments and industry.

Training programme for research stall

The management of research institutes
requires skills that go beyond sciantffic re-
search. Institutes shoulkd maintain a training
programme for their research stafl which
ensure that by the time the researcher
reaches the higher stages of his career he
has served a period of attachment to indus-
try, worked at a good research Institute
(probably n another developing country),
attended short courses in personnel man-
agement, project design, budgeting and
costing, feasibity studies, etc. Where the
capability exists within the CSIR some of
these training courses could be organised
centrally for all the Institutes. It is only whan
the research institutes are led by persons
with a practical outiook and demonstrated
capability in management and good human
relations that one can expect to see good
communications with industry.

Survey of the requirement of lndustry

Any attempt to make the work of the
research institutions more relevant to the
needs of industry should starnt with a com-
prehensive survey aimed at identifying the
actual requirements of Ghanaian industry.
The CSIR is probably best placed to inftiate
such a survey in co-operation with the
universities.

The Information obtained should be
widely disseminated among the sclentific
research community. Researchers shoukd
then be ancouraged to go Into industry and
offer their services towards the solution of
their problems. At Ghana's prasant level of
industriai development it would be found
that most of industry's problems can be
solved by the application of existing knowl-
edge. Success in solving the day 1o day
problems of the industry would help to build
up credibifty on the part of industrialists of
the work in the research institutions.
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At the same time those problems that
require the acquisition of new knowledgs
would form the basis of research projects,
thereby making research work more rele-
vant to the neads of iIndustry.

Coutrol of technology Imports

The need to control the importation of
technoiogy has been recognised by Qov-
emment This has led to the establishment
of an mvestment Cantre with functions in-
cluding the approval of all technology
transfer agreements(2). Effective screening
of technology Imports woukl go a long way
{0 boost up the demand for and the devek
opment of those technoulogies for which the
country possesses the required capabilties.
Unfortunately, the information base required
for effective screening has not yet been built
up. In the absence of this, the screening
mechanism cannot be expected to go be-
yond the purely legal and economic aspects
of technology- transfer contracts. The
Ghana Investments Centre and the other
govenmental agencies that exercise control
over technology impors would not be very
effective until they have an information base
thal facilltates analysas of possible techno-
iogical alternatives.

Promoting growth of indigenous
consultancy firms

The transfer of technological know-how
to industry is faciltated by the existence of
link Institutions such as engineering design
and consultancy fims. There is in Ghana
today quite a number of consulting firms, but
their expertise is confined almost exclusivety
to civil engineering. Cther disciplines of en-
gineering have nol been developed lo the
same leval. Efforte must ba made by Gov
aemment to encourage the establishment of
consultancy firms to cover a broader spec-
trum of industry by the provision of fiscal and
tax iIncentives. When technologles are being
imported local consutancy firms should be
compui=orily involved. This Is one way of
buikding up local capability, reducing de-
pendence on foreign expertise and ensuring
that follow-up services are readily avallable
when needed. Moreover, consultancy firms,
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. can be mada to act
the research Institutions

Industrial linisgh units in the universities

A significant part of the country's scien-
tific and technological expertise and
factilities are located within the three univer-

sitles. There Is @& neead for the establishment

of link units to pridge the gap between the
universities andiindustry so that the resour
ces of the fo can be harnessed more
sffectively for gconomic development and
social progressf The advantages to univer-
sity, industry #nd the whole country of
establishing preperly organised and wel-
staffed llaison units have been detailed in a
recent UNIDO gocument(3). At the Univer-
sity of Science aind Technology in Kumasi, a

Technology Cofjsultancy Centre has been In
operation for well over ten years. It is prob-
ably time to sf the operations of this
centre in order {p assess the extent to which
it has fulfilled its/jntanded function of serving
as a focal poigt of comntact between the
university depaftments and industry. Cer-
tainly, such a st would yield kessons for
the university itseif as well as other sister
institutions wha: should be considering es-
tabliahing similar units for university-industry
linkage. A

i
Consultancy hy of research institutions

The sho of enginesring consult-
ancy firms the scarcity of technical
manpower in the country suggest that the
universities and the research institutes,

where the bulk jpf the technica! expertise s
concantrated have lo play a bigger
rola In prov
industry. ind consultancy should be-
ecouraged. The rules governing consuf-
ancy work should ensure that consultants
benefit not only financially but also in terms
of recognition. Work based on the applica-
tion of existing knowledge should not be
shunned merely because It is not pubiish-
able In international journals.

il
Ik
i
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Assensing need for new imﬂtuﬂun to
promote use of research result:

in soma developing cur.ﬂwm special
organisations have been established with
the mandaie of promoting technology trans-
fer from R&D institutions to Industry. In
India, for exampile, there is the National Re-
search And Development Corporation
which was sat up by the central government
in 1853 as a link between resaarch instiu-
tlons and Industry and whose main function
Is the commerclaksation of the technology
developed in various research institutes and
universities. Suggestions h been made
for the establishmant of a sipilar Institution
in Ghana. A consuftation conference heid in
1975 by the Government pf Ghana and
UNIDO recommended the getting up of a
National Research Commitlaes
tory step toward the estapile
Rasearch and Developme

National Technology Deve aent Corpora-
tion (5). This institution wolkd have, among
others, the following functions: collection of
the research results from the varlous re-

search Instiutions and assass
economic viability; pilot piaht investigation,
commeracial plant design gnd engineering;
marketing of technological fesearch results
and unpackaging, adaptatipn and updating
of imported technology.

An organisation of the type described
above would have to be iquite large and

employ personnel with a velly wide spectrum
of skills. The variety of the skllis required and
the immensa financial resdurces needed to
set up and maintain such § large organisa-

tion would suggest thatfthe orgnisation
cannot become operatiofial in tha short-
term. In any case, there & no evidence of
the existence of any significant volume of
R&D results whose app
peded by the absencejof this type of
organisation. There is a fee

tions that they have
which are only awaiting
tion by entreprensurs.

of applicable R&D results s established, the
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reasona for non-cémmercialisation shoukd

such an Investigation has been ‘toncluded
that a recommendation can be made as to
the need for a separate institution to pro-
mote the application of research resuits.

Need for explicit technology policy
siatement :

With the possible exception of the field
of agriculture the sclentific and technological
rassarch Instiiutions have mada only a very
limited impact on the development of the
country. This lssue has recelved attertion at
various fora and has often baen the subject
of comments by highly placed Government
officials (8). The fact that nothing concreta
seams to have been done over the years to
solve or alleviate the problem may ., In the
author's view, be attributed to a serious deft-
clency In the country’s sclence and
technology system: the absence of an ex-
pliclt science and technology policy
statement.

Formulation of technology policies and
plans would entall, among other things, an
assessment of the national technological cli-
mate, the natural and human resources,
technological capablilties, technological
gaps and levels and an assessment of the
technological needs of the country. The pol-
icy planning process would identify priority
areas of relevance so that scarce rasourcas
can be allocated more efficiently and the
performance of research institutions can be
measured against weil-defined policy objec-
tives. The absence of clear policy means
that the varicus agencies of Govemnment
whose decisions influence the development
of sclence and technology, have nothing
concrete to guide them. In thees circum-
stances, efforts made at the level of the
research Institutions to exeft a greatar im-
pact on the country’s development process
are likely to ylekd rather limited results.

CONCLUSION

The problems Invoived in buliding an
gffective link between scientific research and
tha production system in Ghana are many
and varled. Some of theso problems have
been briefly discussed in this paper and
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some suggestions have been offered for
improving the shuation. However, it is
thought that the main underlying problem is
the absence of a scienca and technology
policy statement and a lack of definition of
the role of sclence and technology in the
country’s- development planning process.
Without addressing this underlying problem
the country is uniikely o deriva the full bene-
fits from the work of the ressarch Institutions.
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