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■ ■ FIRST EEPOftT OP THE PAMSL OP EXPERTS O3tf

ADVANCED INSTITUTES FOR APPLIED SCIENCE AID

■■■"■"■ ' TECHNOLOGY IE" AFRICA

1. INTRODUCTION

The provision of high-level manpower in science and technology .and .of

the institutions which will function as repositories cf imported technology

and generators of new technology has been identified as one of the key pri

orities for the development of African countries. Programmes for develop

ment at national and regional levels have therefore given'reco^gnition to

this priority need "by providing for the reinforcement of national networks

of technological institutions through the establishment of a limited number

of institutions for training'high level technological manpower and for re

search* These institutions, sometimes referred to as-"centres of excellence",

could develop as national or multinational in status; depending on the

fields of specialization estimated ne.eds and the extent of concxdence of

the interests of a number of'Governments,

During the past five years, the need for the creation of these insti- l

tutions has been considered at various regional expert meetings attended

by rept^eirt^-tives of the African1 countries,, the OAt^j/,.-ECA 2/, iand other
international organizations. These discussions have resulted in the identi

fication of priority'fields in which the establishment of such institutes

appears to be urgently needed in the African region. One of these fields

is applied science and technology, The ECA has selected this field 'for'

action and has initiated preliminary consultations and-studies on the gen

eral structure and'form-which these institutes should have. It is hoped

that these preliminary enquiries will produce general guidelines and prin

ciples which will facilitate the establishment of advanced institutes for

applied science and technology within the African region/ The establish-,

ment of a panel of experts to look into this subject1 is a direct outcome of

these earlier considerations. Details of the panel membership5 its -terms of

reference and a summary of its deliberations are given in the following

paragraphs of this report* * iL ■ ' ■ ■

2. TERMS OF HffiSEBfCB /

At the request of the Science and technology Section of the United

Nations Economic Commission for Africa? a- panel of exp'er.tB was invited to

study the problems of establishing advanced institutes for applied science

and technology in Africa with the following terms, of references

(i) To study, at close hand9 the experience and the structure of
selected advanced institutes for applied science -and technology

. in ..the. developing countries .whose mission is the generation of

new technology and the';"training 6f corresponding manpower for

industrial development.

l/ Organisation of African Unity.

2/ Economic Commission for Africa.
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(ii) To,pool together the different ideas as to objectives and

tions of advanced institutes for applied science and techno

logy which have led'to the emergence of demands for their

creation in different African countries.

(iii) To derive, if considered appropriate, a limited set of models
for such institutes in terms" of objectives,;functions-and-struc*

ture which would answer to varying sets of economic and techno

logical needs and priorities of countries within the African
region* >.■■■■ , •.->.- . • ., . _ -. .. ■

(iv) To study and recommend alternative strategies for the implement-
;' ation~of a,programme for the.establishment of such-institutes in

1 ' " Africa. " '• ■ ■ '' ' ■■■.■'■ ■ ■•■■■■■■.;■■■ .-i ■

(■v) To advise the EGA secretariat in the preparation of plans for
■ technological assistance to promote the establishment of such

institutes in Africae ' ■ .' ' ■

'3. COMPOSITION OF .THE PAESV.

The Panel of Experts invited to deal with the above assignment consis

ted of six members whose names are given below. They all participated in

the discussions with the exception of- Dr. Audu and Professor Erdtnann,

Jesnitzer who did not arrive for the meeting. ■ ■

Professor P. Koenigsberger, ■■■■ ■ Chairman

Chairman of the Department ,

of Mechanical Engineering \ •

University of Manchester Institute - _'/

of Science and Technology .

: ■ Manchester, England ■

Dr." I.S, Audu . ■

Vice-Chancellor ■ ,

Ahmadu Bello University

Zaria, Nigeria ■ ■

Dr, A.' Panjo

■ ■ Head . '

■ ■ ■ Science & Technology Section

United Nations Economic Commission '

for Africa '

Addis Ababa, Ethiopia '

Professor Dr, Ifeg^JHEibil-Jil^rix^^Erdinajmi-^

Director ■ '

Institut fur Werkstoffkunde-

Hannovers Federal Republic of Germany
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. ■■ ■■" Professor F«A.' Kujfuor

■ Pro-Vioe-Chancellor

■:-■ University of Science and Technology ■ ' ,

■ ; Kumasi, Ghana

• ■Professor T.A, Lambo' ■ ■ ■ " ■ " ■

■■■ ■ Vice-Chancellor ' ■ ■

■• University of Ibadan

Ibadan, Nigeria " ■ ■ '

A■'number of eminent academicians, development economists and the As

sistant Secretary-General of the OAU responsible for science and culture

were also invited to take part in the discussions, viz.

The Rt, Son. the Lord Bowden

- of -Chesterfield

Principal, ■

University of Manchester Institute

of Science & Technology, ■

Manohes ter, England

Mr,- JiD. Buliro- ■

Assistantz-Secretary-General,'

Organization of African Unity

Addis Ababa, Ethiopia

Professor T.A.I. Grille

Head,

Department of -Anatomy

University of Ibadan,

Ibadan, Nigeria

Mr. G«. McHobie ■

Chief Executive

Intermediate Technology-

Development Group,

9 King Street

London W.C.2.; England

Professor V.A. Oyenuga,

Head, ■ ■■' ' : ■

Department of Animal Science,

Faculty of Agriculture,

Forestry & Veterinary Science

University of Ibadan,

Ibadan, Nigeria

Mr* 3V-Pickett,

Senior Lecturer,

Department of Economics,

University of Strathclyde

Glasgow e.»l.9 Scotland

Professor S. Sey,

Dean,

Faculty of Agriculture '- : - ' ■

University of Science and Technology,

Kumasi, Ghana . .

Professor T.A. Taylor, -

Dean, " - . , ..■

Faculty of Agriculture, ' ■

Forestry and YeterinaryJScieace,

University of Ibadan,1

Ibada'n Figeria ;

1 The Secretary to the Panel was Mr, T*S, Karumuna5Ass6ciate■Economic

Affairs Officer, Science & Technology Section,' United Fations Economic

Commission for Africa, Addis Ababa, Ethiopia, '"
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4- ORGANIZATION AND DURATION OF THE MEETING

The first meeting of the Panel of Experts on Advanced Institutes for

Applied Science and Technology in Africa was held under the chairmanship

of Professor Koenigsberger at the University of Manchester Institute of

science and Technology (UMIST) from 10 to 14 August 1970. The host univer

sity is one of the leading advanced institutes for applied science and techno

logy in the United Kingdom and the panel took advantage of this "by welcoming

its Principal to address the meeting on the Institute's or.gin, structure

and experience. Later on in the programme, members were taken oh a con

ducted tour of the Institute's laboratories to see the activities "being

undertaken.

After Lord Bow'&en's address and the discussions which followed, the'

meeting considered two papers presented- by Dr. Banjo. This was then fol

lowed \)j consideration' of the proposals for setting up an advanced institute

for applied science and technology at the University of Ibadan presented by

professor Lambo9 and for creating a Technology Advisory Service at the

University of Science and Technology, Kumasi, presented by Professor Sey. As

the* discussion proceeded, various contributions were made some of which are

specifically referred to in this report. The detailed programme of the.

meeting forms one of the appendices to this report.

The members of the .Panel wish to record their gratitude to the Univer

sity of Manchester Institute of Science and Technology for all the facilities

placed at their disposal in connection with this meeting and for the as'sis-

tance and generous hospitality accorded to them throughout their stay in

Manchester.

5. STRUCTURE," JUNCTION Ml) :'EXPLRI]»E OF AN ADVANCED INSTITUTE
FOR APPLIED SCIENCE AND TECHNOLOGY

During its first session, the Panel dealt with item (i) of its Terms of

Reference by inviting Lord Bowden,' the Principal of the University of Man

chester Institute of Science and Technology, to give a talk and lead the dis

cussion on the structure., function and experience of UMIST within the U.K.

In his talk. Lord Bowden explained that the Institute originated from

a Mechanics Institute which was established in-Manchester in 1824• The

Mechanics Institute was established in order to enable a mechanics and ar

tisans to become acquainted with and to further their knowledge of the scien

tific principles relevant to their trades. This was expected to lead ul

timately to the acquisition of higher skills and to increased proficiency

in the performance of their tasks. The growth, expansion and transformation

of the Mechanics Institute derived its' impetus largely from the leading men

in the City of Manchester and the surrounding industrial centres who con

sidered /that the establishment of an institution offering- high-level tech

nical education was essential for the economic development of the area. The

Institute later became a.College of Technology and in 1902 joined.with

Owen's College.to form the Victoria University of Manchester. Owen's Col*-

lege, also situated in Manchester, was then offering higher education in

various fields of science and humanities. The Institute of Science and

Technology though part of the University of Manchester, has its own inde

pendent administration and funds.
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Prom its inception the Institute of Technology has had more in common

with the, 'German Technische Hochschule. than..with- the typical British -Univer

sity engineering departments. Essentially., its work is" industry-oriented ' "*

ahd^i-ts programmes .and' research, activities ha.ve always-1 "been- complementary^ '"

to -the work of the local indus.try. Its clo.se relationship with industry is

demonstrated "by the numbers of leading industrial personnel who take up part-

time appointments with the Institute, the consultancy services undertaken

for industry "by its professors and the.participation of- leading industria
lists on its governing council, . - , ■ ■ '■'■

■In matters of academic work, the_Institute has pioneered the establish

ment of many new departments of technology in.Britain. It has strong orien

tation towards research and a good proportion of its activities is dominated

~by post-graduato research... The composition of the student population ^re

flects this:post-graduate students are about one quarter of the total.

In 19569 the Institute's together..with two. other universities, was' seleo-
■.t«u ■ for special development' as..a centre, of excellence for technological ' "

education and research. This programme placed additional funds at thedis-:-

posalof the Institute and made it possible to further its goals succesfully,

■ 'A fuller record of the talk.by Lord Bowden is contained in appendix I,-

.Discussion " ' ' ' ' " ■ . , -. . ■ ■.:■■■ ■ "■■'■

Lord' Bbw&e'n1 s talk was followed by a 'very lively discussion, which cov-' :
ered three main areas of interest, to the Panel members* These were the. posi

tion of the Institute.within the University.of Manchester and its staffing?

the orientation.of"the; Institute's research work and 'the teaching of under- '

graduates § the services offered by. the Institute to,, industries surrounding it.

The position of 'the Institute within the university and its staffing . ■ ■ ■■

The discussion on this topic, related to whether-it was necessary for an
Institute like UMIST to be part of a large university or whether it would '

have"been a better arrangement to be a separate institution.

1 'This-'was'a question that had in fact been debated at UMIST for many - :

years',- buti "eventually the. policy.maker^ had decided to remain-'as-1-part of the
University'-of'inches ter.' It. should' be noted, however, .that the .Institute'- -
has its own funds directly1'from the University Grants Committee l/ and a

separate governing council. It would have been just., as.. e.asy_.to; have .adopted. .

the solution of becoming an independent institutionV"The same question had

.1/.This is a Committee of the UOK, Government which advises.;the Gbvernment .
as,to the, distribution to different universities of any financial grants

that-ma.y "be mad.e. by Parliament towards meeting "the recurrent and capital.

■'■ needs of the U.K. universities', ' A number of. English-speaking African con-

tries have set up similar arrangements, " '
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The practice of returning to the Institute.

men!

Staff at the

professio" to ^ain students to teccne

te roughly classified into

researchiotivi^.
in cr supervised some

at a university needs to Ve backed up. by

Content and orientation of teaching and research

s ?; =«Traditional list of academic courses.
s
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'When Building Technology was introduced as a new subject^at UMIST,

many university people scoffed that the Institute was simply'teaching a

"superior form of bricklaying"... However, the .subject had been developed in

to, teaching and "research, in building processes so.-.as to obtain, "better" uti- ■ :
lization of the raw materials available for building .including improved ■ ".
methods of design and construction to/obtain buildings better adapted to "-'the-

- climate and' to the requirements of human habitation.- ..It, is now a well- ■ .
recognized course in the U.K... ■ . . -, ■,■ ■ ... . -■ -." '■..:[■

In this example lies a lesson for universities in African countries.
Often many of these countries interpret the need for excellence in-their;' - ■
courses with a .faithful copying of the courses available"in':l£ropeart: tyr---"
American universities. .The results were, often; ludicrous-stft - could' "be5 seen
in tHe example ^of the early medical courses Xipl -African; countries. > P,Tacti-*" .
cally'"1 all' these medical;schools copied their'courses- .and the course contends-1
from_European medical, schools.- . The; result;, was .that. they, graduated doctors- " -j
qualified to practise, 'temperate, medicineman London-and. Paris" but not i.ri Ac'c>a:
or Senegal;' To properly, qualify, .to. practise in their own ■ countries, tBte-"" ^
Afrrcan-trained; doctor 'had to travel to-Liverpool or, other, centres' in Surop:e':
to take specialized'courses' in tropical medicine. It is only recently that-:-*■
medical educators in Africa had come to the realization that their medical "
courses should essentially be oriented;to.tropical medicine. .Their grad
uates should' qualify as a matter, of course to.practise tropical-medicine-' :'■"-
rather than treat'it ;as a. postgraduate -specializati-on. .'..-.. - : :,--■ ■ "■ ■ : -.■ ■■:-11.-;

This lesson is. even more important for an. institution-devoted to ap- ■': ' :
plied science and'technology, its ..courses should prepare engineers and ■-■ '■
technologists- to solve, the problems of',their societies and.riesearch should■■ -'
be- dxrected- to looking for solutions ..to'.quts-tanding problems■.•■■■■ Fo^ example.- -
buiXdmg technolo..gy would be' a. very appropriate .field of research inatro-" "'
pical country like Ghana. The. climate is different, .the raw-materials are-."-
different a,iid.the ..demands on a building arising .from the patterns'of-living ■'
are also' different..,. Unfortunately one. is more apt to see. examples ;0f build
ing in Accra which- would be more suitably located in. London or Copenhagen,* - ■■'
Such buildings which were designed by imported architects make no provision
for the.heat^or for the heavy rainfall.- To make them habitable-one has to
import; air- conditioners • ' ' ' ■ ■■ .■" ■ .' ' - "■ - -' ""-':'

Ih any'African country, there will .always exist.,a set. of peculiar pro- ■
blems-.whether/in. building, in indus-try or in the environment which have not ■
been solved, elsewhere, because they do not exist-elsewhere. It is an'-op-- ,:
portunity- and' a"challenge to a .technological'university in Africa to under
take the investigation and solution of such problems. In Ghana, some sort
of research in nuclear physics was being done in Accra. This was a tragic
mis-orientation of university resources because whatever work is done in
this field in Accra will not create any new naclear physics. That will
vmux vsmsa&saCB -sO®e where -the more-ample and., expensive faoiJLl^ies for nuc
lear research exist. On the other hand, if the university there oriented
its research towards physical problems of Ghana, it will have no rival as
no one else will be doing such research. The university will be more likely
to make a reputation in such physical research than in nuclear physics.
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Perhaps.-the most useful model for orienting the new institutes for
bv^r^f tec^ol^/hich aifi*t be created under the programme envisaged
by the EGA are the lana grant universities of the USA. These universities
which-were set.up under the.Morril Act of 1875 vere enjoined to study the
problems, of the local people and to help solve the problems of their society.
The contribution of the land grant universities-to the development of the
Uoa has been enormous and the record of history testifies to this,.

The teaching of design . - ...■'-,"

_ Specific questions were raised on the teaching of design and manufac- .
turing technologies. The.teaching of design was a very serious problem in '
African engineering faculties. In U.K. universities it was possible to' ''
leave real training in.design to industry which-could fill in the gap as '
industry did not require new^ engineering graduates to produce designs for "..
manufacturing- straight after graduation.. On the other hand, this was what ,
industry often required from the newly qualified engineer' in African coun-
u ries ■ . ■,■..„■

A ^4.-iTvti 9f desi^ns was a P^blem that had attracted much attention
and debate ^.UJUbT, . The current approach, was to teach the fundamental sub- \
jeots for design such as- Strength of Materials Mechanics of Structures, "
Mechanics of Fluids, Theory .of Machines, etc. The students are then gra
dually introduced, into .the concepts of design through graduated design pro- ■
blems. These.start primarily with simple components involving strength o£
materials calculations, sketching and preparation of specifications and draw
ings^ for making the component. .:At this stage other design considerations
based on the operating conditions under which the component will perform
(.e.g. .fatigue, creep., corrosion) .and the method and economics of producing
it are introduced. The teacher of engineering design must Himself have
been a designer in industry for the sucessful and realistic teaching of "
design. , . ■ ■ . . . , , . :

At more advanced stages of the design course, the students are given
longer exercises in the form of a design study or project. At this stage
they have to establish the specification for the design and also prepare a
feasibility study for the project before proceeding with the actual designers
from industry to evaluate the design exercises and to discuss each design
project with the student concerned. Each student-has to explain and defend
his design solutions before these outside- designers.
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. One of the problems discussed was teaching of the relevant techno
logy in different branches of\engineering practice. In civil engineering
this could be achieved by taking students out for field work in surveying;-

and., construction during-their courses or in special vacation field' camps.

There were many opportunities in every African country for field experience
of one type or the other in civil engineering. However this was- not the

■case for the other branches o.f engineering, particularly those closely

allied with manufacturing industry such as mechanical and chemical engi
neering.

One proposal which had b^en widely made in African countries was- that
universities should bring production facilities to their students in the

form of larger and.more elaborate workshops that would ordinarily be nece
ssary in a traditionally designed engineering faculty. Such-workshops

would operate like small factories attached to the university .and would

offer engineering students practical experience in manufacturing.processes
such as metal casting, welding,, sheet metal fabrication, metal machining,
pressing and assembly procedures. . : ■

. The. criticism of this solution lies in the absence of the pressure of

economic competition which is inseparable from the running of production

factory. Goods and equipment not.only have to be manufactured successfully
in terms of technology but also within give cost tolerances. It will be

unrealistic to expect to portray accurately the atmosphere of a factory in

competitive manufacturing in a.large university workshop for which costs

are not.a matter of success or failure. Although it was felt that the pro

vision of manufacturing workshops would at least introduce undergradutes to

manufacturing processes, for their full professional development they

need to have direct practical experience in an actual factory either during
their courses or afterwards.

Non-technical subjects, in the Institute

In general the engineering courses at the Institute cover such a con
siderable range of topics in mathematics, applied science and engineering
technology that there is not much time for non-professional subjects to be

introduced, However,, lectures on History of Technology and the Effect of

Technology on the Modern World are provided as part of the curriculTup*

There are also.courses in languages and in management. Lectures on musi6,

art and a number of other subjects in the humanities' are given from time

to time, but these are not part of the examination curriculum.

Professional training of the graduate

i

., The. engineering graduate at the end of his studies requires a period,

of practical training in and.introduction to professional practice in order

to become a practising professional man. This is a, common requirement in

all professional occupations whether it be law, medicine3 engineering or

music. This is the part of the graduate's training" which is usually refer
red to as "clinical experience" in the training of doctors. •
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_ Ina similar manner, any graduate who hopes to become a professional
engineer requires to undergo:a, period of clinical experience.. The essence of
clinical experience is that it introduces the graduate into those aspects.of
professional practice which oannot "be taught in the lecture room or In the
laboratory. The most important of these new aspects, ares

■:.(i) "Many real life problems are unique in the1 sense that, the engineer
. ; .,.',■ iias to decide first on hew.he is going to. tackle each .problem

_ ; / ■' in the environment in which it has to be solved-before .lie:-can-

apply his knowledge? the quality of resourcefulness has to-be .
developed,

(ii) In the solution of engineering problems, decisions have to be ■
taken which cannot be( reached by calculations alone: the engineer

. has' to make many decisions on the basis of judgement as to the
best course of action. .

(iii) In professional engineering practice; the engineer has. to accept
* ■ ■ direct responsibility for'his choices and decisions, and. ulti-.

mately for the success or failure of the structure, machine or

project he has designed or planned. The responsibility for his

own decisions la.'perhaps more starkly present in engineering
than in any other profession' because of the wider range, of the

; '■ effects and consequences of. engineering failures,

■ (iv) The inextricable and often larger involvement of economic con
siderations in engineering practice often means that the best ■

. engineering solutions are a compromise between technology and..-
■ " ' economics.

The only place to get this final conversion of the graduate into a

professional engineering is in industry. After'the period of academic train

ing in the university, the new graduate should be given organized industrial
experience in the. form of engineering tasks of increasing complexity under

conditions where he will be held fully responsible for his own work, but of

course? under the supervision of a sound professional engineer. This part

of the training depends just as much on the quality of the supervision as on

the graduate himself. There is no experience quite so rewarding for a young

engineering graduate as that of working with a creative professional engine

er. The period of this professional training varies indifferent countries
but is usually from 18 months to two years in the U.K,

Contract services provided for industry

Consultancy assignments involving research problems are'accepted by the

Institute. The Institute usually charges for these on a .cost basis (sala*
ries, equipment and materials) plus an overhead charge of about 15/b of the

salaries component of the cost to cover administrative costs/ In general,

the Institute'.tries to avoid undercutting professional consulting engineers

in its charges so as not to be accused of unfair commercial practices.. .How
ever, 'if the research project is one of especial interest to the Institute
some reduction may be made in the charges.
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■ As a rule, contract research is accepted where it is. of medium sr long

term nature7 This makes impossible for the last! tute. ** ™°t%^£e
ith th ct of completing sufficient work for

term nature7 This makes impossible f . t%^
student on the project with the prospect of completing sufficient work fo
a postgraduate degree. This meant that research projects of at Least two
years' duration are preferred. Occasionally,, the Institute has-accepted
fd hoc prelects of about three to six months duration f^e °o aeademio
^tive" of a degree was involved. In such a case, the *nstl*fs^***
pay the research worker. for the period necessary to solve the

problem., . ■ ...

Sometimes, small local :a*ms witioat research-.facilities send
personnel to the Institute-s: laboratories to carry out some £dhp|
or testing work with the equipment only available in the Institute. This
was particularly the case in papermaking and textiles. In these two fields
the Institute had a special/equipment which was perhaps unique in the dis

6. THE SEED FOB ADVANCED INSTITUTES

TOR APPLIED SCIENCE ABB TECHNOLOGY IB AFRICA

Br. Banjo' presented a paper entitled -The *eed for Advanced ^
for Applied Science and. Technolo^ in Africa' (Appendix II). He stated t£
it has been a hard le«aon for Africa to realise that, except for a few oil
rich counties, "° country can base a well-sustained development on the. pro

and export of natural raw materials alone. These products continue

siiss.r.r.iss.f= ass?s^ss^^
a standard price in the world market, At the; same time each country should
buUd up itfinternal capacity to produce manufactured goods hased on xhe
available local, resources.. . - -

Any positive steps in this direction will require the adoptionwid utili
nTf some of the existing technologies as well.as f^evelp^nt ofzationTf some of the exig g

new technologies for the processing of raw ^te^^%^^f^^^s^ent i
port substitution goods. There is therefore a need for.^f^1™^
Afi f cil institutes which will direct theirattention to this very
port substitution goods. There is thee
Africa of special institutes which will direct their.at

important activity. This will includes ....

-. the/development of new technologies for the processing

materials 1 . .

of raw

the development of industrial processes.to'support and improve

production in the small, scale industries?

the development of machinery.and equipment particularly suited for
local needs.in the sectors^such as agriculture, mineral processing

and food processing?
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- design and manufacture of domestic utensils suited to the local
pattern of life? '

- . training manpower for the utilization of new technologies-.

Discussion ' ■

At the end of the presentation, the Chairman observed that the primary
need5 if the situation in the developing countries described in the paper was
to improve9 was for technology and trained manpower in the widest sense of

the word,. The essence.of the discussion should therefore bo how toprovide
the means for-developing. technologies and the technologists to apply them.

An important point which came up during discussion was the orientation
of the proposed advanced institutes. It was the general view that these new
institutes should place emphasis on technology for industrialization and
hence should give primary attention to industrial research and development.
This was not to play down the importance of agricultural production which
still had to meet increasing demands, particularly internal demandt for food
and fibre, but it should "be appreciated that considerable provision was al
ready ^ being made for research to improve agriculture whereas little R, &" D,
capacity was available to support the growing industries, For example; in

Ghana, out of seven government research institutions, only one dealt with
industrial research; the rest were engaged in agricultural research.- In
HTigeria, the situation was similar, [There was "only one government indus
trial research establishment out of a total of 23 government research irs-
titutionsj on the other hand there were 14 establishments for agriciu !\;ral
research. Of a total national research budget of US! 35.6- million in 1967,

US! 20.3 million was spent on agricultural research,. Only- US$ 1.44 million
went to industrial research,. The time had como to ensure that industrial
R. & D, also received 'necessary- attention

■ The paper had already suggested the main areas-of "concentration for
industrial R« & D, However,, the panel laid particular 'emphasis on the impor

tance of .Ho & Do in food technology. Apart from the economic importance of
food technology,-it was also a major factor in the improvement of nutrition
and hence in the health of the populations

In answering to the needs for technology and the training of techno

logies, it was the general view that a technological university or institute
with the full emphasis on promoting technological H, & Do would be more

effective than an all-purpose'university which had technology as one of its

departments. The institutions envisaged in the programme should take an

example in their terms of reference, from the land grant universities of the
U.S.A. Their mission should be clearly utility to tha community? this in
no way conflicted with excellence.

The urgent tasks awaiting the advanced technological institutes en

visaged were numerous. The experience of the Kumasi University of Science
and Technology confirmed this point,
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7. MtMB AKD HJUCTIOliS OB- AWajSGED INSTITUTES
. FOR APPLIED SCIENCE AID TECHNOLOGY

Dr. Banjo presented a second paper entitled "Ideas as to the possible
forms and Functions for Advanced institutes for Applied Science and Techno-
logy.in.Africa". He elaborated on the purposes envisaged for these insti
tutes .which had been outlined in his first paper. The different types of ■
approaches for creating these institutes were also considered, with parti- ■
cular reference to their relationships with already existing universities
and research-type institutions. .

These concepts of organization were proposed for considerations

:(a)..An institution created1 to carry out R &D, having a completely
) ,. independent organisation of its own, or having its own admini?- ■'■•■

,-:trati6n? but attached to an existing" university.,

(b) ..An organisation created to carry outS & D on behalf of Government
. and .industry -as an extension department of a technical university.

(c) A service provided by the strengthening of the science and engines
enng departments of an all-purpose university to enable them to
carry out L & B on behalf of Government and .industry.

.The probable, operating characteristics of each type of organization and
cinds of tasks *|-1~-4- —*- J - - - ■

mined in the paper.

Fg ara,ui,eriBiios oi eacn type of qrga

the kinds of tasks- that each type could be expected to carry out were exa-

In general, an institution of the "first type is necessary if large ■
scale H# & D. is envisaged, or if the production of entire new technology '
lead^g to the establishment of new industries is -to be undertaken. An
institution of ..this typ'e, Is very well placed for mission-oriented resea-ch
to be -carried out to. definite time-tables. .' ' . .

• +v?i!P? t7Pe 0£ oreaniS;ation was easier to start off, but was limited
in the kind of .assignments it could effectively.handle. It was particularly^
suitable, for dealing -with":assignments involving looking for solutions to pro
blems ar.isine.from the-practice of existing technologies. Its main advan- '
tages lay in the possibility of dealing with.a wider range of industries ' ■
corresponding to the .wider stretch'- of disciplines enco.mpassed by the depart
ments of a.technological^university as compared with a specialized research' -
institute*. ■ . .. ■ .. ■ : ■ -■
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The Association of African Universities had discussed this subject at

one of its meetings and had recommended that the research and .other activi
ties of its member universities should be directed towards the needs of

the. countries which they served, This, should not be considered as incom
patible with, the pure'science research activities that was often the central

interest of university scientists.

It was suggested that a more effective way of influencing university

research in the new directions would be to earmark the funds provided, for

research for different categories of research in accordance' with the poli

cies of Government. In the United Kingdom, for example, the University

Grants Committee the Science Research Council and the Ministry of Techno
logy provided funds for research.in distinctly different fields such as pure

sciences applied .science and industrial science.

Purposes and functions

The meeting accepted in principle the proposals put forward in the ,

paper for the purposes to guide' the creation of the proposed advanced im-

titutes ' and classified them in three groups:

Group I - Research and & evelopment

, (a) To produce new technology through applied research and develop

ment (R & D), ■

(b) To adapt imported technology to local conditions, including the

use of local raw materials.

(c) .. To develop new products more suited to local requirements.- ■

. (d) , To develop'new or improved processes for the production of exist-

■ . . . ing.local products, - . ...

(e) To develop plant and equipment necessary for industrial utili-
. zation of the technologies and processes developed in :-fche insti

tute* " "■ ' ' ;" " ' "

■ Group II - Technical'assistance to industry / ■

; (a) To provide, technical support and consulting services to local

industries using new or imported technologies.

; (b) To introduce and promote improved quality'standards in local

'" ' . ■■ products. ' ' ■ . ■ '

Group III - Teaching and'training' '

(a) ;Tq.. train .manpower necessary for''the utilization of the new-

technologies developed in the institute. ■

(b) To train teachers9 produce literature and teaching materials to

support teaching and training in the new technologies at other

institutions.
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Forms of organization

The subject of organizational form received considerable attention*

The Panel.considered it more useful to expand the three forms introduced in

the paper to four categories for purposes of clearer consideration of the

type characteristics of each form. The four organizational types were

identified as follows:

Category A - An institute created primarily for research and development

either as. a completely independent organization or as an

industry-sponsored organization. . .

Category B - A specialized research institute with independent adminis

tration "but attached to an existing university under'special

relations, t .....

Category C - Expansion of the activities of technological university to

provide capacity for carrying out research and development

oh behalf of industry or Government.

Category D - Strenthening of existing departments of science and

engineering in the usual ^all-purpose"' university to enable

them to carry out research on behalf of Government and

industry.

Bach of these four approaches to providing.R. & D. services were dis

cussed at some length. Functionally,. categories A and B could be considered

the same. These types of organization offered the possibility of designing

an. institution more closely fitted to the kind of research and development

requireds the institute is free from any restrictive traditional observances

and procedures.of a university which might hamper its activities. Other

advantages that could be .derived from this form of. organization include its

adaptability for project-oriented research by teams, more accurate programming

and the. advantages of specialization.

This type of research institute is particularly suitable for research and

development which is programmed as part of a timetable for implementation of

development plans* The emphasis of the institute will be on the production of

technology rather than on the production of manpower. However, the institute

will make a. valuable contribution to manpower production through the training

of teachers for the technologies.in which it specializes, ,

... The :main distinction that the Panel made between types A and B was

that, in the case of a completely independent research institute, it might

be difficult to obtain close co-operation between it and a local university

where there is one, as would have been obtained if it was attached in some

relation to the university. A research institute also has the advantage of

being staffed by more permanent research workers. This feature.has con

siderable advantages although there are.also limitations arising from such

staffing.
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The -oase for.an independent research institute of type A would usually

arise under the following conditions!

,(i) Where there is no university or equivalent institution available,

(ix) Where a university exists which is not equipped for or inter-
. ested in technology..- "

(iii) Where there is well developed industrial co-operation within a
particular industry and the member companies wish to tackle

jointly some of their own technological problems,

(iv) Where, entirely new industries require to-be created based on
a country's natural resources.

(v) Where there are large national projects which involve techno
logical research on a scale that would swamp a university.

. (vi) T-Jhere peculiar problems of human, political, military or cli
matic conditions exist. ' *

Similar situational factors as for (iv) - (vi) would indicate a choice
of type B when a suitable university already exists. However., one must bear

in mind the growing trend in university thinking that universities should not

undertake military research.

The type C solution, as.already indicated, involves the expansion of tke

activities of an essentially technological university to provide the capa

city for carrying out research and development on behalf-of industry or

Government. The.most successful way of organizing such R. & D.'services for

outside clients is.to create within the framework of the university a sepa

rate department charged with the responsibility of establishing and main

taining contacts with industry.and other clients and with the negotiating '

and acceptance of R, & D» assignments from clients.

This solution is an easy arid effective way of starting to assist indusrfcxy

where a /technological university exists, ,It also has the special feature

that a' wider ranDe of industries can be served than in the case of a specia

lized research institution. It is best suited to assignments which fall

within one or the other of the following categories? '" ' ' ''"

(i) Development of solutions to problems arising from the practice
of existing technologies,

(ii) AdVice on.operating problems'of industrial ".concerns.

(iii) General consultancy services of a limited soope*
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This type ^f trganizati; n cannot, deal, properly■■.with large scale R. & Do
where an entirely new technology is "being devel-pedj ,-r where extensive pro-

ducti n techniques.require to he created. .The unly way that a .technological,

or other university can tackle iu & :D#; assignments o.f. greater magnitude .than

. indicated, in the categories listed.would.be to create -. a.;.epepiaO. taek^groui;- ...:'
researchers devoted entirely to a particular. R. & D. assignment. However,

this-is really an embryo organization cf type B already discussed.

:■'■'.■ A technological"university, wh'ich is offering. E. &"".D. services, to I in- " -
■dastry-will-";need tc ;pay great; attention tc.. the ccmpcsiti.cn. ^f ■ its profes- ^

. sienal'S-taff.. ■" In'particuiar, a .substantial, proportion cf its., faculty .mem- /
,/bers should be engineers- and ; technologists' recruited from industry and :who /
'have 'already achieved some reputaticn in their;, c^wn fields. . .If this net the

'casej-{industry will n^t recugniae the university 'teachers' as experts .in. their
-ii. '&'■$. problems? the university may :'offer: its services but nobody .will ,comee

.-,, ■. .The "type. D ■ solution covers the case where:.a classical^university de -er

..to. strengthen .existing departments , if science and engineerings so as to .be
.able to/carry Vu.t .-fi, ■&■ I)a''on behalf -of ■ .industry^;,.;0ne. -has;tc bear: in: mind
that ■"there/are;:. factors which" limit the', ability -of: a ycias;sic.al:. type univer
sity with essentially .".academic" traditions tr .deploy ..i-';s:'.resources .::and,
modify its organisation so as tc carry out work for industry in >he'way that

a technological'university ,can do,. ... ... ; ■" .'■■■-.■■ .. ■,::'.■ '■•■() ' .

One of these factors is that research- in the classical type.of-univer-

■,sity is normally subject-criented. This tradition make.s it difficult for

the university to undertake mission-oriented research of a. multi-discip

linary nature.. The research services .which a. university .cf- this ..type can

■offer to industry will be more in the nature cf research into fundamental

scientific or applied science problems which might arise in connection with
production activities. . " .

The conclusion is that, if a classical type university wishes to assist

■ industry by providing -R« & D, services, it is better, fcr it to create, a sepa

rate unit for this purpose which will operate like an institute ft.r techno

logical research (type B solution), ; . - .

■'. 8. LIAISON BETWEEN INDUSTRY iNI) IHSTITUTSS

.APPLIED S.CIEICS AID TECHNOLOGY..

One subject which aroused considerable interest and dis.cussi.on by the

Panel was^ the question iof lisison between industry and institute's for applied

science and technology.. It was emphasized that .experience in the U.Kfl has

shown that an institute or technological university-wishing to en&er. into the

field of E; & D, services for industry nee.ds to take.the initiative for

creating and maintaining liaison with the industries in. its proposed area of

service* The. provision for such-liaison should be formalised in the Organi-

.zation,structure ;of -the university through'the'creation cf an organizational
unit charged with the responsibilities of liaison. :
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.The subject of liaison with industry was particularly relevant to the'
proposals of the University of Science and Technology, Kumasi and3 at the

request of-.the Panel, the Head of the Department cf Industrial Liaison at

UKEST was invited to join the discussions on the subject; During the dis~

cussicn, a number of models of arrangements adopted by different U.Kt

universities including TJMIST were considered.

Department of industrial liaison, VMIST -■ ■ "■

.. Ia: order to provide for the functions of industrial' liaison at MIST, ..

tne. Institute had set up a Department of Industrial Liaison -with a Head of

Department cf the same status as ^ther Heads of Departments in the Institute,

The Department was responsible for day to day contacts with industries

in. the Greater Manchester area. This was d^-ne through visits to industrial

firms and by. means of a periodical devoted to technology in industry and in

the economy generally. Occasionally, one-day seminars were held at the In

stitute on technological advaaces^or problems in selected industries to

which high-level staff cf firms in the industry concerned were invited.

In addition to general liaison and the dissemination of xr.formation of
interest to industries^ the Department was responsible.for the reception of

enquiries,.from industry, related tc any research services which might be

requested... Th# Department .would then arrange theconsultations between the

prospective clients .and the ■technological Departments in the Institute.which

will deal with the research problem. The Department would negotiate the

research contract with the clients with the assistance of the other .Depart

ments ^involved; in tHe project, and would generally administer the research.
c6ntra;ct :&uri-ig the project period, " ' ■ ." "

.Fees were usually charged for each research, project, sufficient' to

cover the.co.sts of additional staff■ time, any specially recruited personnel
for the project, materials used for the project and a percentage for over

heads. In. general, UMIST .operated the services it offered on a non-profit

basis? but oaxe .was taken not to undercut the fees that would be charged for,
.a similar assignment by commercial R, & DB laboratories and firms* '

Centre- for industrial Innovation^ ffjaiye.rsi.ty. of Stratholyde, ^Glasgow

At the University of Stratholyda .which was a technological university,.

a different arrangement.had been chosen. With the assistance of the Ministry

of Technology, a:Centre of Industrial Innovation was established .as a part

of the formal structure of the University and is subject ,on policy matters'
to\a Steering Board -of .six faculy members -appointed by the University,, The

Centre is under the management of a Director with six Project Engineers
under him, ... ■■ ■ : ■
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The Centre operates like a research consulting and contracting company'
and accepts Tooth design and research assignments. It has its own laboratory
and workshops and can carry oat entirely within its own facilities assign
ments of a nature which do not require the collaboration of the other depart
ments in the University.

Where a research contract requires it, other departments are brought in.
The Centre distributes particular problems in the contract to the appropriate
departments, but retains rep.ponsibility. for: the progress and management of
the contract vis-a-vis the client. This is ensured by making a Project Engi
neer responsible for the progress and execution of each contract. The Centre
is thus responsible for keeping time schedules agreed with the client. The
departments working on any problems within the University ..are thereby .saved
the necessity of commercial negotiations with outside firms. ". '

One interesting feature in the operation of the Centre of Innovation is
the freedom it has to place sub-contracts on any project outside the Univer-.
sity, if it considers that the competence to carry out part of a project ds
not available within the University's departments.

Industrial promotion and development service, University of Lancaster

The University of Lancaster in the Jtforth of England is'one of the new
technological universities founded within the last decade' in the U.K. Its
involvement.with the promotion of industry is expressed in a joint industrial
promotion and development service created and run in partnership with the
City Council of Lancaster. ,_ ■ .

cfb.-ieot of the scheso is to-attract industry into ■■Lsl&easter which is a

smallish town in a rural area. The city offers new industries economic in- '
centives m the form of accommodation, factory sites and services at reason
able rates.. The University acts as the technical branch of the industrial
promotion service \>.y offering the services of its technological and manage- >
ment departments for tackling the technical and organizational problems of
new industries to be. established in-the city. The Director of the industrial
development service is jointly financed by the City Council and by the'
University. - ■ -

Industrial consulting company. University of ..Lougfrboromgh .':■.'

At the University of Loughborough, another of the new technological
universities, again a different approach has been taken. Their solution to
the problem of liaison with industries has been to set up a limited liability
consulting firm with a full time Managing Director. The other directors of
the firm are the Vice-Chancellor and the members of the University Council.

The consulting company takes on S. & D. contracts for industrial clients
just like any private firm and passes on the research assignments to the ap
propriate departments of the university for performance. There are two ad
vantages obtained by this arrangement. One is the freedom from university
scales m fixing the remuneration of the Managing Director and his technical
officers who have to be paid at rates competitive with their counterparts
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in private research firmso The second advantage is the legal protection

provided by the limited liability status, of the consulting firma

Motivating- the participation of university staff'members

The motivation of a university developing or entering into a scheme to

provide R. & D...services, -for industry is d.uite clear. It is primarily to

contribute to the technological and industrial progress of the community

which supports the university itself and which it was created to serve, A

second factor is provision of research projects and financing for post

graduate work. Many universities^ particularly in the U.S.A.j have built

great research schools exclusively on the "basis.of accepting contract re

search assignments. " ■

However,- the motivation of staff members cannot be taken for .granted to

the same extent. -There will,- of course, be some members who will wish.to

participate in such a -service, for reasons very similar to those of the univer

sity itselft but these are likely to be Heads of Departments or very senior

faculty members with research schools to maintain. Other staff members will

require more personal incentivese

In many universities, whether.there is1 a contract research scheme or

not, individual staff members are still free to accept consulting assignments

directly from industry under terms provided for .in their contracts of ser

vice. In some universities; a proportion of fees received for such.con

sulting assignments has to "be paid o'er to the university,.-It seems clear

that for-an industrial R* & D. service formally operated by the university

to be successful, some arrangements should be made for a proportion/of the

fee's received from consulting contracts to be paid to staff members, parti

cipating in a project,, in the form of.additional emoluments, This will

provide motivation for staff members to participate in research contracts

where they-are not obliged to' do'so l>j their general sejrvice agreements

with the university itself, . . ■ ■ ■

■ . 9. EXAMINATIONOF SPEblSTG PROPOSALS FROM ...

" ■ ■ • ■■ AFRICAN UNIVERSITIES " ■ .

The later sessions of the Panel of Experts- were devotedtoe consideration

of proposals from the University of Science and Technologyj Kumasi and the

University of Ibadan5 'for the establishment of new organisations, depending

on the existing■universities* which would be concerned with E..& Da services

for industry. A third proposal -which had been ^expected from Ahmadu. Bello

University, Zaria,was not available as the representative from that univer

sity' had not been able to attend the meeting of the P.an&Zw, However, Dr.

Banjo gave the information that-1 some exploratory discussions .which he had

had with the Professor of'Mechanical Engineering, Ahmadu Bello .University,

indicated1 that the objective.of that.university was. to extend the activities

■of their engineering departments so^as to enable the university to offer

advisory and research services to the local industry,, ■ As Ahmadu Bello

University -was a classical all-purpose university3 its proposals could be

classified as falling within a-type B organization as discussed in the

previous section.
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As the representative of Ahmadu Bello University was not present., no

discussion was undertaken about its proposed technological services for.

industry. The Panel decided that it could take up these proposals for con

sideration during its Study Tour of a number of.African universities the fol

lowing year which would include Ahmadu Bello University.

Proposals for a technology advisory centre, U.'S.T.« Kumasi

The proposals of the University of Science and Technology, Kumasi, were .

presented orally by Professor Sey (see Appendix IY). He said that.two years
before," a number of -staff from the engineering and chemistry departments of

the University had constituted themselves into a "Technology Group".with the

objective of providing, scientific and technological advisory, services .to

small businessmen and farmers in and around Kumasi. Membership of the Group

was'purely voluntary and the enthusiasm of its members provided its main

driving force. The University did not officially recognise the Group, which

meant that it did not'have formal support, or finance from the university

authorities. Participation in the work of the Group was treated by the

University as purely extramural activity by its members.

In the course of time, however, a change took place in the thinking of

the University authorities in favour'of the activities of.the Technology

Group. This was also partly motivated by the fact that the statutes of the

University formally charged it to undertake functions vis-a-vis the coromnity,

similar to those being taken up by the Technology Group. It was, therefore,

considered that, for the University to fully fulfil its terms of reference,

a'formally constituted organisation should be created, within the framework

of the University, which would be capable of offering advisory and research
services to local industry, using all the T. & D. facilities and the techno

logical expertise available at U.S.T,

This change in thinking at the policy-making level of U.S.T. led to the

proposals for the creation of a "Technology Advisory Centre" which would

provide a technology advisory service for local industry. Through such a

service, the university could undertake suitable programmes of research and

extension directly related to the problems of the country, its industry and
all aspects of its development. Preliminary proposals for the financing

'and management of the service had already been considered by the-University

Council.' Voider consultations with interested organizations such as the

E.C.A. were being made with a view to securing technical support and expert
assistance in the formation of concrete proposals for the establishment and

operation of the proposed services at U.3..T,, Kumasi.

In the' ensuing discussion, a number of critical points were made about

the proposals put forward for the scheme:

(i) Participation was still left to the personal enthusiasm and ^

voluntary decisions of staff members. This was good, but additional
incentive should be provided by including more definite policy

on the sharing of fees with participating staff-members inplace

of the idea of paying honoraria.
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(ii) The extent to which departmental resources qould be utilized. ..

■- . . in the scheme and the involvement of.staff members was dependent

on-time left over after discharging their normal teaching rgspen—

- . Bibiliti.es.,. This limitation would require to be looked into, ■

(iii) The proposed Board (or Directorate) was very large because it
- .:. was felt that; this, would provide many, points of contact with ■

■ . . Government, and :with industry. However, the Panel was of the- .

view that there might be more effective;methods of providing.

. ■ ■. . .. the contacts required without having the disadvantage of such

. . ., a large Board composed, in a large part, of individuals not

connected with the actual R» & D. operations,

(iv) The limitations of a type C organization as described in Section
... , ] of this report will be applicable. The University should not

. ■ . . expect, .the advisory service to provide a suitable framework: for

-large scale E. & D», unless some members of the staff can be

. ...: . ; detached on a full-time basis to concentrate on the assignments

accepted,

,. , ( The University appeared to have recognized this latter paint by

. . making provision in their plans for the. eventual appointment

. . of full-time research fellows, ...

(v) "The idea of a Management Committee as constituted in the proposals
with an Executive Secretary of lecturer status to manage and

operate the scheme may be difficult to implement, successfully

because of its membership which consists of very busy people

already likely to be fully loaded with their existing respon

sibilities.

An arrangement with .a more senior level executive in charge of .

. . . tho service in, Athe role of General Manager, Director of Chief

■ Executive of the scheme would probably be, more realistic. The

Director should^ not ./be below the status of-other Heads of Depart-

-. . ment and the. Management Committee, would be-better conceived of

as .organized-.around.the office of the-Director rather than the

office of the Vice-Chancellor*

Proposals, for an institute of applied science and technology, . ■■ ■ .

University of Ibadan . ..:■-.■■.-■.■..■'

... The. proposals, of..the University, of Ibadan were contained in a paper -

prepared by .the University for the Panel. The paper was distributed to

;Panel members, and_ presented by Professor Larstoo, the Vice-chancellor, It

is reproduced at Appendix J- of this report, ' -. ..
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■In presenting the paper, Professor Lambo stated that the proposal to

establish an institute of applied science and technology was made in res

ponse to his country's need to correct the imbalance in her institutions

of higher education between the humanities and social sciences on one hand

and science and technology on the other. This imbalance had already been

pointed out by the National Universities Commission in Nigeria which had

advocated a policy requiring a gradual move to 70 per cent enrolment in

science and technological courses in the country's universities. The pro

posals were apart of Tbadan University's response to the new policy. The

establishment of the proposed institute, in addition to offering greater

scope of activity in technological fields, would also permit.the University

to relate its research and teaching activities to the social and economic
needs of the country.

The institute would be interdisciplinary in the nature of its work and

would work very closely with research institutes and other university-level

institutions in and around Ibadan. It would''train high-level'manpower in a

number of selected priority fields and emphasis would be on. postgraduate

rather than undergraduate training. Emphasis would also be placed on the

development of research programmes to promote the application of science

and technology to development. During the previous months, ..considerable

discussion had gone into defining the objectives for the. proposed insti

tute and outlining a programme for' its operations. The result of their

thinking and discussion w,as embodied in the paper he was presenting to the

Panel.

The proposals of Ibadan University, being available to members in

written form were discussed in some detail. The main points commented upon

are summarised in this report.

(&) Objectives

It was suggested that the objectives would be a.better guide to imple

mentation action if they were specified clearly in terms of the pur

poses to be achieved- rather than in terms of instruments that might

be employed towards achieving such purposes/ This, would lea^e desired

flexibility in implementation, and avoid'possible debates at a later

date when protagonists of the" "means" might convert these to the "ends"-.

the analysis ^i^raiadi ana-considerations- which;le&-'to defining
the necessity for an institute, many important 'priorities■ had3 in ■ -; • ■

fact, been identified. However, it would be impracticable to attempt

to cater for such a wide spectrum of needs in one institute as some of

the subjects proposed were of sufficiently wide scope in themselves to'
have one institute each devoted to them.

A consideration of the network of existing universities in,Nigeria and

the analysis of needs indicated that if primarily manpower production

was envisaged, this could be more efficiently undertaken by the streng

thening _ of the engineering faculties already existing in three out of

Nigeria's five universities via. Lagos, Ahmadu~Bello and Iffsukka,
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H6w£ver? the problem1revealed by the analysis of needs was essentially

the lack1bf technology'for the processing and utilization.of'local agri-

■ cultural and other raw materials. . It";seeme&.. therefore., that the primary

■--■ ' role-for the institute envisaged should be .the development .of:new or

the adaptation of existing technology from elsewhere.:for the utili

zation of local raw materials in "production... . :i -. ".-■- ■."-■ 1--"-■ - ■'■■

With these comments, a suggested reformulation;, of ..the.; pb-je^ctives was

as followss . "" '■ " .' *

(i)- To develop the technology required for the exploitation of

: the country's natural resources and the efficient utilization

of the country's raw materials in production.

; (ii) To lisle university research and teaching, more closely with the
": needs of industry enterprises and thereby ensure that the scien~

tists and technologists produced by the university are better

prepared to fit into the demand patterns.of industry. .

(iii) To develop and intensify research programmes which will pro

mote the application"of' science and technology to development

"■ ■ in Nigeria. ■-.'..-.■,

(b) Structure ' ■ .. ■■■■■•■■ . . .- .

The list of needs and subject areas identified in the Ibadan paper

make it quite clear that one institute cannot answer to all -the pur-

■ poses envisaged. Some other needs could be effectively catered for

■by appropriate specializations!in. existing university technological

- departments and .did"riot at this stage require the expensive -approach

of creating a whole'hew institute.

.Among the subjects which, would require separate institutional develop™

. ment at this stage weres

Earth sciences! Petroleum, technology5 Food science and., techno—

■ ' '' " ■' logy 1 Materials science, and technology | Machinery design and

development; Agricultural.engineering! Forestry engineering*

These could be combined into three groups each of which could form

the basis of a separate institutes

..I - Food science and technology; Materials science and technology.

Machinery design and developffienij > •■ .

II :-- Earth .sciences: Petroleum, technology! ■■. . ■ ■

III - " Agricultural engineering, "Forestry engineering. '.
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health ennlL £ ^ P&P9r *UOh a a
tuSs at fh^S g W0U^ nOt dL1Stify the nation of separate insti-
of existing univT% ^ °rld te Provided *>* *i**in the framework
o± existing university departments. Health engineering(or Sanitary
a^nojxcing as commonly known)- could be effectively provided for a- a
o^ldie'LeS in^iVU ^^ing Apartment, ZLL^tistudies
borati™ of ^ aS a -"fflltldiBolpliaaiy programme by the colla
boration of a number of appropriate departments of the university.

training

One of_the questions which figured large in the paper was the need
T^\ ^TS f°r indu8tri'eB. The inadequate supply of tech-

r TUltri6S in Mgeria is wel1 ^oumented in a number of
t °f jndUStrial repOrtS" °n the basis of ^ sample

o at llTl7- TeOhnlCian's T^ini^ Scheme which had been in opera
nl f University for some years, a proposal was included L

the paper that the new institute should develop a scheme to train
technicians for a number of industries including textiles, plastics

^ceuiioals ' metall-^> ^olear power, Locals and phar! ?

°n an ^^ient familiarity with
industry. The functions which the indus
ot i idt

+^«w ^ ^chniC1^ m industry. The functions which the ind
trial technician has to carry out in an industria.1 establishment re
quire considerable direct familiarity with the technologies-of the
industry and the actual production operations. This means that an

contacr^tH^^ T6dS tO ^ teined.wi^> or at least in close
contact with the industry m which he is going to work. The failure

rJ1?6/? Provide sffiitl f
y ih he is going to work. The failure

+™ rJ1?6/? Provide sufficiently for such contact with his indus
try had led to many of the technicians produced by existing technical
colleges m Nigeria bein^. rejected by the industrial employers. '"

The proposal contained in the Ibadan paper on technician training would
merely multiply the errors in the training of technicians which had r1-
•ready been demonstrated by the experience of the existing technical "
colleges in the country. Future improvements in the training of tech
nicians lie m the, direction of organizing training schemes,and insti-

tlll2t *°Sel ?-!hG industries oonoerned rather than in the academic
context of a traditonal university.

' OF THE COHCIPT OP. "INSTITUTE11

fn ^^-! jisc^sions ?***. 1*e University of Ibadan it is important
to bear in mind the difference in "connotation in the usage of the word
institute' which is current ^mbhg members of the academic staff at Ibadan

and the usage by the Panel, This difference in connotation was discovered
at an earlier meeting between EGA and Ibadan University's representatives

do ncff?rt^nei?/e?OnSiblf f°X S°me °f the P^o^Ib in their paper which
do^not fit into the framework of the institutional development programme
being examined by the Panel.
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The University of Ibadan has* over a number.of years, developed an

organizational device .by which to provide for a .specialization within a

subject field. This consists in the creation of an "Institute" as a sub-

department of. a major department, with a small number of research and

teaching personnel- Sometimes the Professor of the main department■also.

functions as the director or head of the "Institute". However., such an

"Institute" is a part of a larger department or faculty and- often has no

separate physical identity™ It is primarily an administrative entity set

up to provide special attention to research or training in a specialized

sub-division of a major discipline,. Existing examples in Ibadan University

are the "Institute of Education" within the faculty of Education and the

"Institute of Child Health" whose director is -also the professor of Pedia

trics, in,the Faculty of Medicine. ■

The concept of an "Institute" which the ECA and the Panel are concerned

with in the programme for the creation of advanced institutes for applied

science and technology relate to multi-disciplinary research and training

institutes with fully developed departments in a number of disciplines

relevant to the mission of each institute, A separate physical entity is

envisaged in each case with its own governing body which may be related

to the university of which the Institute is a part, or may be completely

independent.

10, FUTURE ¥0EK OF THE PAHSL 0? EXPERTS

At the end of the meeting of the Panel of Experts, it was clear that

.the Panel was not yet in a position to give a final report and recommenda

tions to guide future development of the programme for creating advanced

institutions for applied science and technology in the-African region.

To begin with the diversity of Conditions in different countries, il

lustrated so well by the differences in the proposals from the U.S,T.?

Kumasij. and from University of Ibadan^ made it imperative that the Panel

be given the opportunity to familiarize itself with the conditions in the

region at first hand in so far as these were relevant to the programme.

This could be achieved by- a study tour to a number of African countries

and universities which had expressed an interest in institutional expansion

that fell within the programme on hand. Amongst such universities 'were

the University of Dar-es-Salaam, the University' of Zambia,. Ahmadu Bello

University, Zaria, the University of Ibadan and the University of Science

and Technology, Kumasi.

The ECA had envisaged that such study visits could be arranged during

the middle of 1971 and would precede the Second Meeting of the Panel of

Experts* The Second.Meeting would be planned to take place in Addis Ababa

at the.conclusion of the study visits, . ■

The first meeting had been.devoted to an examination of concepts,

issues and problems and had resulted in a number of very valuable guidelines*

The study visits to be arranged would enatie the Panel to study at firs't

hand the conditions and environments of a number of proposed institutions

to be dealt with in the institutions in the different countries.
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The second meeting would-analyse all the additional data to "be col
lected during the study visits and using this in conjunction with the

results of the first meeting would directxU attention to preparing a

final report of a normative character with recommendations and guidelines
,for programme implementation,, ■-.-...

The second report should, deal with the following matters?. x

Part Is lype of Institutes relevant to the range of needs and

■priorities in the African region.

■ This section of the.report will be devoted to an analysis

of different mo'dels and a value analysis methodology for

making a"type selection which will take into considera
tions ' ■ ' ■

(a) conditions and environments^

(b) optimum suitable solutions?

(c) optimum possible solutions? . . .-

(d) optimum economically possible solutions.

An attempt will be made to put the final conclusions in

. this section into a tabular form which will facilitate

selection of type of institute against given parameters.

Part- II. Establish procedure guidelines for the selection and implemen

tation of individual projects under the programme. The pro

cedure will cover the following itemss -

(a) Study- of needs and environmental conditions.

(b) Selection of the optimum institute or organizational
solution on the basis of the value analysis.described
-in Part I, - . ■ : , .

(c) Action to be taken to attract the interest and co-opera
tion of clients for the services of the institute in

industry and commerce and to maintain liaison.

(d) The. practical organization financing and budgeting
.for the project..

(e) The survey of manpower available for the project and
the attraction of basic staff.

; (f) The preparation of working programmes.

(g) Study5 at a very early stage, of communication and
collaboration with Government., Industry and other

Institutions,
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Appendix Is THE MANCH^STHR UNIVERSITY INSTITUTE OF SCIENCE AICD TECHNOLOGY

Talk given "by the Right Honourable The Lord Bowden of Chesterfield,

Principal of Manchester University Institute of Science & Technology

Historical background ' ■ ' ■

The College of Technology was started in"l824 as a Mechanics-.Institute
with ,the object of acquainting local era tsmen and artisans with scientific
knowledge, and principles relevant to the trades they were practi ing. It ■'
was considered that in this way these iooaZ oraitsmen coiild gain .greater
skills in their trades and possibly contribute new"ideas in their relevant
fields. Through local benefaction the Institute was able in 182? to esta
blish a nucleus of the necessary accommodation for its activities. Addi
tional buildings were erected in 1857 and the present site of'the Institute
was acquired through the active intervention of.the City elders. The present

main building- was opended in 1902 and additional structures have come'up to
meet the needs of the institutes expanded activities.

■ In 1902 the College of Technology joined with Owen's College (the other
half of. Manchester University, offering courses in science and arts) to form
the Victoria University of Manchester which was granted tl*e Hoyal 'Charter
.in 1903. The.Institute has remained part of the University as its Acuity
of Technology but.it differs from the other faculties in that under its ■
charter which, was granted in 1956, it has its own governing council and it
is financed directly by the University Grants Committee,

Nature of Courses and Teaching

For a long time until the early sixties, the College of Technology con
tinued to.run non-degree courses along with its degree programmes. These
included courses leading to the Higher National Certificate and to the Asso-
ciateship and Fellowship of the College, as well as a number of courses for .
craftsmen. The responsibility, for running these courses has gradually been
taken over by other institutions established in Manchester. The College how
ever continues to run short courses lasting-a week or a month for practising
engineers and specialists from industry who are brought up-to-date on recent
advances in their fields. In all its activities, the College is very much
influenced by its traditions of service to industry and maintains close'
connections with industry. . ■ ■ ■ .

The College has always been a pace-setter in the U.K. and has never
limited itself to doing only what others expect to do. One way leading

to failure is to copy other people's ideas. The College is an.unconventional
outfit in the U.K. with more in common with a German Technische Hochschule
than with most Engineering Departments in English Universities-. It is more ■
like the Technische Hochschule -in JDelft, Aachen or Zurich than an ordinary
English Department of Engineering, ■
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™™ Th6,*"0neB*e;itInive^ity Institute of Science and Technology has ■
pioneered the establishment of many new departments of technologfin
England. It was the first to est.olish inland depa.rtme.nts ofbuilding
rwn ! ^' Pap®rTechnoloSy'-^xtilo-.fechnoloey, ■ Polymer TechnoBg? a«f'
SflS*Tt «-i°al peering Departent" is s^ilf the
Biggest in iiurope. It is also appropriate to note that Professor Eoenies
berger's was the first Division of Machine Tool Engineering' in SgW
There ar4 now four others, bat hi* is still the bluest and the only one

one

of the aoad^sV;;;.™. "*~ "~ "X ^u"-«" ana ^ derision of theworld,

Developments since 1956

nH + , Government decided that it needed more engine-rs
order to educate them it required a number of' specialist institutions

T^^f6d he lDfr"ial °Oll f Ld S'n - r llege °f London> Strathclyde Sivers
University Institute of Science and Technology. As a

ai ofthfr^rrr"' ?tra re—°es ^ f*™ «.«>. PUt afke ait
work Chan ed So T^ ^^ the: StUdent mBlterS and the tela"°elll ^fn6ed- b°M non-degree programmes were phased out and taken

Hiliti^ ^ instltutlonB' H™ever, because of its exoellent laboratory
facilities it was necessary and desirable to continue some of the non-
degree programmes which could not be immediately carried"out as well else-

oTabou? n 7°?+poSt-Sfd"ate "Merita and' 2V5OO' undergraduates, a
of about 4s1. It is intended that the proportion of,poSt-graduate
! IT LriaS 'f^ totherti11 *«™.i«» a balance between post!

numbers. This ratio has already- been achieved

6 DeP3rtBent ""*■ at ""■«* tes 150. post-

Participation of industry in teaching and research . . ■

■ Its very close connection with local industry .is one of the important
features of the Institute and can be traced back to the early days oTthe
Institute-s existence. The professors are consulted by .industry^ a
variety of research problems and generally all staff have had industrial
experiencev A number of prominent specialists from industry serve as part-
time acaaemxc staff and -offer part of their time either to give lectures
or to supervise research 'programmes at the Institute. There are more part-
time n^bers of staff here than at any 'other University in Britain. To

Tm.Ltto7nfl7 ' *5? HSad °f th3 I-D'I-'S Pharmaceutical Division and
If *t SS.?am® ' Tm come ln one day a week- The cMef Personnel
01 Tine -British Railwa.v Co-rnn-ra+.-i rt-n Vii^! 1-^^^^,4-t,- i _._ .Omc:r of th ^-?, *? e day a Week' The C^ PersonnelOfficer of the British Railway Corporation had recently been appointed a

part-time professor m the Department of fenagement Sciences. People like
this help to bring the students in direct contact with the realities of
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There is, within the Institute's Structure, a Bureau of Industrial

Liaison whose duty it is to promote close collaboration between industry

and the Institute.

gon-academio technical staff

In order to run the various specialist laboratories in this Institute,

it is necessary to have dedicated technicians % special attention has been

paid to the selection and remuneration of these technicians. These men are

experienced craftsmen in their own trades and have a great deal of pro

fessional pride. The research work of an institute like UMIST is different

from a production programme in industry, but once these technicians grasp

this points they become dedicated, enthusiastic and competent men. The

Institute depends more on them than perhaps any other university. They

have enormous loyalty and affection for the place.

The Governing Council

As mentioned earlier, the Institute has its own Governing Council.

The current President of the Council ds the Chairman of I.C.I, and an ex- '

President was the Chairman of the Metropolitan-Vickers. The Chairman of '

the Council was an ex-Board member of I.C.I. The Council generally in

cludes a great many businessmen from large local firms who are capable of

offering good advice and guidance on a variety of issues affecting the

Institute, If the Institute wants to .divert a street, there is someone on

the Council who has done it before. The assistance of the industrialists

and businessmen on the Council has been enormously important.

Contacts with developing countries

The Institute has maintained very close contacts with many developing

countries. Fox example,' as some members of the Panel are aware, the Insti

tute has established good links with the University of Spience and Techno

logy, Kumasi. It follows with interest and concern the vast number of en

gineering problems being tackled in the developing countries. For example

the Institute has long been studying the problems of transmitting electric

power. Countries such as Egypt, Iran, Pakistan, India, Siam and Turkey are

some of the other fourteen countries where there are centres at which local

engineers are. studying the designs of the appropriate power transmitting

networks for distributing electricity in their countries. Its particularly

gratifying for the Institute that the Chief Engineers and their Deputies at

twelve of these centres graduated from UMIST'. The Institute continues to

enrol many foreign students who come here for graduate or postgraduate stu

dies. Its links with countries all over the world are thus maintained and

particularly with developing countries. It is the belief of UMIST that one

of the functions of the Institute is to make it possible for more people
to lead better lives.

In conclusion, Lord Bowden added that people had wanted to do the things

he and his colleagues had done, at UMIST forty years or more ago but the

money was not available. The present success is in a large measure due to

the fact that the ideas that they had realized at UMIST came at the right
moment of time, .
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* ■ f SCIENCE' AlTD-TECHNOLOGY IN AFRICA" " -

Introduction .■■■..- . ■:"*..

■'■ The standard of-living and the well-being :of any country depends in

the :first place on the quality and quantity and the value of the goods and

services it produces. A common characteristic of the production of under

developed countries is that most of it is in the form of agricultural or

mineral raw materials. The typical underdeveloped country leaves the indus

trial processing of its agricultural■or mineral-raw materials to other coun

tries and imports the manufactured products it needs to sustain any modern

patterns of living.. - ■■ ' ' ■ ■ ■

■ In the world of today, a country whose production remains in■■ this

pattern has few if any chances of becoming, a developing let alone a deve

loped country- Its income through trade depends' entirely on decisions and

conditions outside its control and the value of its national production

depends1 on constantly de-triorating terms of trade. ■ This-is- so- "because a

country exporting untreated raw materials has to-accept the conditons and

prices imposed by its overseas customers? on the other hands the same

country is entirely subject to the conditions and prices' dictated by its

suppliers when purchasing'the manufactured goods it requires for ■moder

nizing its way of life.' ' ■' ' ■ •■ : " .'' ;-

Except for the special cas« of an oil-rich, small Country, a country

cannot3 therefore, "base any self-sustaining- development on the production

and export of natural raw materials alone." The first steps■-towards eco

nomic growth can onl^y take place'when such an underdeveloped country .begins

to put a growing proportion of the-labour of its own people into the raw

materials it exports? and at the same time begins to meet a growing pro

portion of its own requirements for manufactured articles through the

growth of local.industry. ■ ~ = ' : . ■

This means that,:- as" a1 first step,- 'the developing country must, try to

increase the value'added by1 labour, to its raw material production either

by processing them to a high quality corresponding .to aii-'U'ritemationally

compe'titive form, or to-more valuable semi-finished or even finished1 pro-

■ ducts * -In a parallel development^-.", the.-..country should endeavour to stimu

late :local industry to manufacture some■of the. simpler imported- manufac

tured produots, -particularly those based on the raw materials it-produces,,

Need to acquire and utilize technology ■ : ■ '■ " . ■ ■ ■ .■■-■.

-To" achieve even this-limited, step forward in the .expansion of its

productive ^capacity, the country. "i-nvolvM must- accLuire"and utilize new"

technology.. Here the'word;IInewV' is ■ used only in the sense that the country

concerned is not-using'it already. ::- - :
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The acquisition of technology for production can take many forms and

generally varies at different levels of the organization of production, /\;

the operating level, craftsmen can "be taught new skills and processes9 where

the production process necessary for the transformation of the raw' materials

are available (already determined) and are directly applicable. The pro
cess of acquisition is primarily a training process. For such openly avail

able, directly applicable technology, a.similar process of training is suf

ficient at technician and professional levels.

Sometimes the technology is not openly avilable but is the property of

a foreign company. In such a case two. courses are .openf either to purchase

such technology through licenses and royalty agreements, or to carry out

independent research and development to derive suitable "but independent

technology. Another alternative would be to invite the company oirning the

technology to open a plant to manufacture the product; this approach is

only likely to "be successful when attractive market, conditions exist for

the product to be manufactured. ...

Very often, although manufacturing .processes exist for a product,

either-the product itself may need some alteration in design to adapt it

more closely to its. function in the developing country, or the process,

itself ma,y need some modification to enable locally occuring raw materials

to be utilized^ In this case, some redesign and developmental research

has to be carried out on the product or process, or .on both,

A foux-th. type of case is where a new: product needs to "be designed^to

satisfy requirements that are peculiar to the developing country, or entirely

new processesjhave to be developed to suit unique features of locally occur

ring raw.materials, or to manufacture products that are peculiar to the

local idemand,/ In such cases, new designs have to be undertaken and local

research and development 'becomes essential.

When the technology to be acquired is already well developed arid opealy

available, training of the manpower necessary can be carried out in trade

schools, technical colleges and universities according to the level of man

power involved. Proprietary technology can also be acquired through train

ing and practical experience in the plants of the company from which it

is being bought. However,- when adaptive- design and development is involved,

or applied research is necessary ab-initioj more .specialized institutions

are required. Such specialized institutions will be concerned in the first

place with producing fresh technology through adaptive or original research

and development, and seconday with training manpower in the skills necessary

for the utilization of the resulting new technology,,

Institutions of fhis type can take several forms, but essentially thoy

xHl.be advanced; post-graduate institutions where- qualified scientists'and

technologists will work on new problems arising from the needs of industry

to produce finished materials from locally occurring raw materials3 or to

manufacture well-established products from local raw materials, or to deve

lop new products and processes altogether to satisfy the peculiar needs

of their community. Such institutions will also be required to underpin the

utilization of an imported,technology which requires a research base to )

sustain its industrial application.
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_. Many tasks already await institutes of this type in many African coun
tries, borne examples are?

(i) Processing of agricultural raw materials into higher grade, semi
finished or finished products for export.'

(ii) Development of industrial scale processes for the production of
local foods which are currently being produced by small-scale
traditional manual methods which result in unstandardized and
often lower quality, processed foods.

(iii) Design and development of equipment and machinery more suited
to local needs in a number of production sectors such1 as agri
cultural operations, food processing and mineral ore preparation.

(iv) Design and manufacture of domestic utensils and equipment suited
to the pattern of life of the people. At the moment, the ten
dency is to import such utensils and equipments as are designed
for foreign cultures and to alter the patterns of local domestic
life to suit the imported articles.
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Appendix Ills ID^B AS TO POSSIBLE PC-J4S AED KJ¥CTIOIS '

- „...,:. ■ ■ ■ FOR AWAFCl^D, INSTITUTES FOR APPLIED 1

SC-JEHCS,.aH3)-TECHNOLOGY. IF AFRICA ■ — ' ■

Introduction ■ ■ , ■ . " . \

The purposes envisaged for the type of institutes uder consideration
, include the following:

(i)i To produce new technology through applied research and develop-
1 """.■. . . ment (R.& Ds)fl ..-■-,

(ii) To adapt imported technology to local conditions, including
, . ,the use of looal raw materials, ' ■ '

(ill) To provide technical support and consulting services to local
i . .. industries using new or-imported technologies»

' - : '■ (pf). , To develop, new products more suited, to local-requirements*

..... (v); '.T0.. develop., new or. better .processes for the production o'f '
existing local products* ■■ . - ■ . ■ ■

(vi) ;To promote &nd Introduce improved quality standards in local
. y productsv, . - ■■ ..-■ ■.-■ ■ - ■ ■'.■'■ :

. (Vii)1 To train manpowpx necessary for the utilization of thenew
technologies developed in the institute* ■ ■"■ " *"' -

(viii) To develop plant and equipment necessary for industrial Utili
zation of the technologies and processes developed in the in-

. .. -stitute, ■ . . .'■'.■ ■ ■

.... (ix). To provide general R. & £-. services to local industry in'
solving technical problems encountered in production.

Different approaches have., "been proposed for. the. creation of-insti-
tutions with: a'mission including some or all of the purposes listed'above,

,. Thes.e..fall into, three main categories: \ ' ■ ■ ' ■

....,.,(a). . The creation of an institution primarily for research and develop-
;. , (,. .-, ment-.either as a,,completely independent, organiaation Or as a

specialised institute with1 independent administration "but atta^

ched to an existing university under special relations.

.'.; . .,(b) The expansion of. the activities of. an essentially technical
university to provide the capacity for carrying out R, &■ D, on.

..behalf of industry or Government,



14/541
Appendix III

Page 2

(o) The strengthening of existing departments of science and engine
ering in the usual "all-purpose" university to enable them to car
ry out research on behalf of Government and industry.

The institutions resulting and their capacity to carroy out the pur
poses lxsted .vary according to which, approach is adopted.

Creation of a separate institution • ■■- " '■ -

_- The creation of a separate institution is usually advisable when the ob
jectives of the R, & D, to be undertaken imply the production of' new Techno
logy such as could lead to the establishment of new industries, In this
case, all aspects of the technology required for the new type .of production
will need to be developed including the product design, manufacturing pro
cesses a,nd the equipment for the production.

By creating- a separate institution, the organization can be fashioned
to suit the scale and type of operations required for planned EB & D, pro
grammer. The- institution is not inhibited by academic traditions and pro
cedures which would hinder its performance in the administration of its
essentially research staff and in the management of its resources. This type
of institution lends itself most readily to team-research of multi-discip
linary nature.- The research work is project-oriented rather than subject
oriented. Mission-oriented research programmes with time limits for expected
results are best dealt with in this type of

.Usually, institutions of this type are created to deal with a narrow
range of technologies. They tend to be specialized in objectives, but can
deal with all the aspects of science and technology i-equired for a parti
cular field of industry, or type of production. In general/ this is the
most .effective type of institution in terms of working to a programme for
development of technology which is tied to the implementation of a develop
ment plan. .

An institution of this type can train the manpower required for the new
toohnologies developed in it. However, its resources are better employed in
training those who .are going to teach the new technologies in institutions
that are more directly concerned with manpower production*

Expansion of the activities of an essentially technical university

A technical university is usually devoted to the training of manpower as
a primary objective, The university also carries out research in applied
science and technology, but manpower training is its most important purpose.
This implies that the technical university teaches science and technology
which' is .already researched and validated for application.

In its research activities,it is possible- for the teaching'staff of such
a university to choose sublets for research depending entirely on their own
individual interests. In this case, the research activity of the technical
university will be similar in organisation and tempo to the research work in *
the usual academic university, The situation changes only when such a univer
sity decides (as it probably ought to) that it should orient its research
activities to solve problems arising from industry. Such problems can be
selected on the initiative of the college, or undertaken at the request of
industrial concerns.



E/cixr. 14/541
Appendix III

■ Page 3

In the latter case, the technical university usually starts by in
viting to take advantage of its existing facilities. However, once the.
demand..builderup,, the university may, soon find itself-under pressure' to
cope with' a large volume of R. & p.-. than its existing .staff--and plant can
handle. At this stage, a technical university that wants to continue to
carry out E.&D* in full partnership with, industry has to organize such a
relationship on; a more .formal basis,-and must be prepared to expand its
tacilities to cope with a significant proportion of the demand.

This■may imply increase in staffing both at professional (academic)
and technician levels. It will certainly involve the acquisition""of addi-
tional.laboratory equipment and technical plant. If well organized/ such
co-operation can be very beneficial to the technical university itself in
terms of increased resources and new knowledge if incorporate in the teach
a rig; ma. u©ris.j.s e .:

\_ The advantage of this approach is that it is easier to start"off, '
since the R. & B. services offered «rG based on an existing institution,
As large a range of industries can be. served as there are technological

w'STVS ^ersity. However, the system has limitations^ the
tSt IL' AfS1?™ents " oan °°Pe »itt. The type of assignments
for solut'Ltet W1^ suocessfully *"1 ** »ore in the nature of looking
for solutions to problems arising from the practice of existing technolo-
giee, advice on operating problems of industrial concerns, or general'con
sultancy services of a limited nature, ■ 6

W f^LTieWI-O^DOt d?al pr°Perly witli large scale E. & D. where entirely
new technology is being developed, or extensive production techniques re
quire to be created. The only way the technical university can tacSe assign-
entirelv tTtV ^^™ ^ to c-ate a special taL, group devoid &
entirely to a research programme. This is, however, effectively the same

of large scope tied to a development programme. Its maL f^te is Sft
ope'Stlonf"I ^*°* al« ^e sufficient technology to"ommtnce
~^^ ^^S^ir °an PP0Vid lt
a++1, ^Sre/S °f °-amt' however, The technical university will only
attract a demand from industry for advisory services or forcontract E. & D
if it has an appropriate staffing policy. By this is meant that a sub-
stantxal proportion of its faculty members should be engineers ard tech-

2lToZ "S ;ffStl7.t ^ already -^-^"some reputation intheir own fields. Otherwise industry will not recognize the university

if hTkinds^6rtS11" their H- & D- P-W- if they have no expSence
duction 111 thT t+^len°e Md tectool°^ Problems arising In pro
duction. All that might happen in that case is that isolated problems of
a warily, pure science nature may be brought to the university by industry
but the chances are more that they will be offered to their own specialized
industrial research laboratories where these exist. specialized
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Strengthening of existing; de'partonts of., science and engineering-'. . '
in the usual "all~~purpose:' university ' " ', . -

This approach is similar to the one dealt with in the preceding para
graph in that it is an attempt to make use of the facilities availabe in

the science and engineering departments of the- university to carry out

R. & D. on behalf of industry. However, certain factors should be- borne
in,mind,which significantly affect the ability of a normal all-purpose

university-with essentially "academic" traditions to deploy its resources
ddif it ttand,modify its pattern of organization, to carry out R

■in the same .way that.a technical university can do
'&. D9 for industry

The research in the ordinary type of university is usually subject-

oriented rather than project-oriented, and tends to be carried out with

the primary, purpose of extending-knowledge within a particular discipline

rather than with solving a■problem. This generally means that the tradi

tion of.research in-such a university is' for fundamental research and that
the; pace. ,of work is-not'tied to deadlines for results. This approach ta

providing.institutional facilities for applied science and technology is

therefore but a compromise, and it" is doubtful whether., the ordinary '■• aca

demic" university can provide really effective support'to industry with

out radically changing the traditional patterns of organization and

ing which are characteristics of academic universities.
.■hink

. Nonetheless,- the ordinary type of university can make some contri

bution .even, if it,only does research on fundamental aspects of industrial

problems. :-.0ne. should, "however j not expect significant technology to.be,,.

developed within the framework cf such a university.' This type of approach

should only-be.looked-upon as a-stop gap measure. The most effective way

for the usual all-purpose university to cater to th,a needs of industry for

technological R, &, DB is to create a separate unit for this purpose which

will operate more or less as a small institute for technological research.
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Appendix" IV s PROPOSALS FOR a TSpHKJLOGT ADVISORY CENTRE

■ AT THE UIOTSlSITY OF SCIENCE AM TMOTQLOGX, KUMASI

(Presented by Professor S, Sey,
. . University of Science & Technology, Kumasi)

Historical background ■

The :idea of a Technology Advisory Centre at the University of Science

and Technology-,-. Kumasi, originated from a number of staff members who decid

ed to get together to form a group called the Kumasi Technology Group. Their

aim was ;to constitute themselves into a new source of scientific-and techno

logical service for small businessmen and industrialists. The Group derived

its inspiration from the University Act and the University Statut&swhich lay

down that the University of Science and Technology, Kumasi,should concern

itself directly with the problems, of the country, of industry and of all
aspects of the country's development.

The Group started from tEe initiative of a -few individuals and slowly- .

gained the- support ■■ of a-number'-of staff members and eventually some-official

support from the Academic. Board of the University. However?, its activities

were based on the^enthusiasm of individual members and were regarded as .

purely extramural activities on their part. ' Since the Group assembled to-. .-
aether a wide range of technical expertise from the University staff, it was

able to render valuable assistance on the solution of a number of problems
which faced local industries. The Group did considerable work in advising
small industries in textiles (waiving) and metal working.

Constitution into a University Technology Advisory Centre ' '

As-, the activities of'the Kumasi Technology Group .expanded, it became'

quite obvious1to- the-University authorities that the service they were off- ■
ering was9 in fact, one which it was.the duty qf'the University to formally,

undertake in accordance with its Act, and that the fulfilment of this role.'
could not be adequately discharged by depending on the inclinations and the . ,'•
enthusiasm of private individuals. It was therefore thought that something.
should be done to enhance the status' of this type of service. Consideration
was therefore given to making the University take over the activities of the

Group-as an integral part of its normal functions. This meant that the

University would.have to formulate a systematic programme of activities for-

such services and also would have tcysxeaaAB a body responsible for organizing

the use of the facilities of the University along the lines already being
followed hy the Kumasi Technology Group.

This led to the formulation of proposals, for a Technology Advisory - :

Service whose main purpose will be to promote applied research bearing
directly on. the needs of industry and'the'transfer of such research/to the.

industries in the country. Once this decision to provide a formal Techno-- ■ -
logy Advisory Service had been taken, the Academic Board laid down a number
&f principles to guide its implementations . ' .
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^ ^-liable to the

(b) that the government research institutions' associated with the
University be fully involved in the work of the service-

(o) that the organization should serve as the official channel for

also handle all the requests for advice from industries;

ffiemters involved in the Technologsr Advisory Service

MSMORAMDUM OP THS .PKOPOSED
TECHNOLOGY ADVISOR! SERVICE

Rpiiiilir
ipilliliilir
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The University should therefore make a distinct impact on the community,

and offer herself as a storehouse of infomration and an instrument for rapid

social and economic change, ' The University itself, happily, recognizes and
accepts ;that this is an.important role it should not shirk. The University

may discharge this role in the following wayss

A, Applied research in areas of direct bearing on Ghanian industry.

This may take the form oft

^■(i,) Consultancy— research and fa offer of advice instigated by
direct requests from industry*

(ii) Research/advice on specific problems detected to be retarding
any particular industrial organization, workshop of plant.

(iii) Feasibility studies, which may either be commissioned by pros

pective businessmen'or conducted to show that a particular ven

ture would pay if it were undertaken, f

B. Extension Service - Through which the University may seek not only
to disseminate knowledge of the community but also, and more'

. especially, to improve upon the industrial/technical skill of the
manager right down to the machine operator.

The organization of this service may be undetaken as part of the fun

ctions of the Technical Education Unit when this comes to be established.,
It may, to begin with, take the form of short courses - intra-mural courses

run during term time but more especially, during the vacations for various

categories of industrial personnel.

2. Technology Advisory Service

The time has come for the University to organize in a formal manner

and in an institutional form its applied research and consultancy of, poten

tial. The Technology Group has "been attempting this for the past two years,

without much significant success, because not being &n official University

institution "it lacked material resources and facilities. Efforts put into

the work of the group and successes achieved by individual members went

unrecognized by the University, The results of private consultancy, as

opposed.to official Faculty consultancy, also tend to go.unrecognized "by

the University! For the-sake of.its own image within the community which
sustains-it, the University ought to be aware of contributions its members -

make towards economic and social development. It should be aware of and
recognise these contributions as useful and essential, also in order to
encourage its- members to continue to interest themselves in research/investi
gations into and offer of advice on problems which may not be immediately

of academic interest but nonetheless is of vital importance to the economy

of the country.
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■ :. In view of the above? the Academic Board recommends that an official

Advisory Service be established by the "University.

■ (i) H&MEs . '
The name for this organisation, shall be "Technology Advisory ■

Service". ' ■

(ii) ffATURS AM) OPERATION ■ ■
"(a) Seing an official organization it will place at the dis

posal of members of the University and of the Research Institutes on the

campus facilities existing in the various departments, laboratories and

workshops for research/investigation into practical and other problems in

which it is interested*

(t) The Forest Products Research Institute and the Building

and Hoad Research Institute have similarly indicated their willingness and

preparedness to place their facilities at the disposal of the organization

in whose work these Institutes will participate,

(c) The organization, that is to say, Technology Advisory

Service'will operate through "consultants" in the various faculties and

Departments of the University and in the Research Institutes, Any project
too large to be handled by. a single."expert" or "consultant" will be under

taken on behalf of the service as a Faculty or Departmental project, or by

a group of experts brought together for that specific, purpose,

(d) The Technology Advisory Service will act mainly as a clear-

■ ing house.

(e) The organization will be profit-oriented and fees will be

charged for the services it renders*

(f) ¥hile the organization will-not-.discourage direct contacts

between individual'senior members (experts/consultants) and industry out
side, it will be the body through which the University will officially

accept requests/inquiries etc, and commission research/investigation as

well .as offer advice.

(g) In addition to the fact that work done for the organization

will be officially recognized, for purposes of advancement, state-wise,

honoraria at. rates to be worked out, will be paid for service provided.
For purposes of allocation of fees 'charged for consultancy by the organizat
ion, the Research. Institutes will rank-as Faculties. That'is to say Facul

ties and the Institutes will be remunerated at the same rates for. service

provided on behalf of the.organization.

(h) Although work for the organization will be voluntary, offi

cial cognizance will be taken of it,, and. s'enior members will be encouraged

to work for the service, ■
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(i) Care will "be taken to ensure that work for the service does
not minimize the effectiveness of any senior member as a teacher or research
officer,

(iii) CONSULTATIVE BODY
(a)It is proposed that the Technology Advisory Service be

assisted "by a Consultative Board consisting oft

The Vice-Ghancellor

Deans of the Faculties of the University

The Directors of the Institutes of Building & Road

Research and Forest Products Research

(iv) Four members elected by Convocation
(v

(vi
(vii

One member appointed by the Chamber of Commeioe

One member appointed by the Chamber of Mines

One member appointed by the Ministry of Economic Affairs

(viii) One member appointed by the Ghana Manufactures Associ*
ation

(ix) The Directors of the Soil Research and Crops Research
Institutes

(x) The Chief Physical Planning Officer
(xi) Additional co-opted member(s).

(b) FUNCTION OF THE CONSULTATIVE' BOARD
This Board may meet once a term to receive reports and

review'the activities of the Centre,

(c) A Management Committee consisting of?
(i) The Vice-Chancellor !

The Deans

The Directors of the B.H.E.I., and F.P.R.I.

The Executive Secretary ■ \

The Chief Accountant

Two members appointed "by the University Council,

Which will meet to consider the allocation of the very large

projects, to Faculties/Departments/lnstitutes.

(d) An Executive Secretary (of. not less than Assistant Regis
trar/Lecturer status) who will man the offices of the Centre and be in direct
communication and contact with industry etc. He will be empowered to handle

small enquiries leaving the bigger enquiries to the Management Committee,

(e) The status of the Executive Secretary may be upgraded when
the Advisory Service expands or is well established. The Executive Secre

tary should have technical or scientific qualifications,

(iv) HKAflCIffG THE SERVICE
Ilnitially, the University will have to meet the salaries and

emoluments of the Service's Executive Secretary and his secretarial staff

and other office expenses. It is hoped that as time goes on, the Organi

zation will earn enough income to meet its.operational costs and to be

able itself to commission research etc. without being first prompted.



,14/541
Appendix Y

Appendix Ys PROPOSALS FOR AN INSTITUTE OF APPLIED SCIENCE AID TECHNOLOGY

AT THE UNIYMttSITY OF IBADAN, NIGERIA

■ '■ . (presented "by Professor T4P'« Lambo.?_. .:'_,.

Vice-Chancellor, University of Ibadan) . ■' , .:

There is a- great need to redress the. present imbalance in the Univer

sity of Ib'adan, and indeed' throughout Nigeria's institutions of higher edu

cation, between the humanities and social, sciences on the one hand and.the

scientific''and technological courses on the other. ■ The National Univer

sities Commission has indicated that 70 per pent of total'student enrol-

.oent^in'■JSTigexisn.jAnivarBiti.es should be' in the ..s'ciences and technology. In

accordance with this policy, the Commission has 'given approval to the estab

lishment of an Institute of Applied Science and Technology at the University

of Ibadan which Institute shall be an interdisciplinary, interfaculty enter

prises designed mainly to facilitate greater integration between academic

studies and the industrial., social and economic, needs of Nigeria,

■ ; Close'liaison with government research'institutes and industrial-organ

izations Is envisaged. This will' facilitate the use of outside experts in
the training programme and will assist students, in .obtaining first-hand,and

practical experience during their courses„ It is propbsed to. offer post

graduate- diploma and degree courses, as well as sub-degree.programmes. The

latter may include'in-service training and several courses for government

and Commercial personnel as well'as short course's .in specialised areas.

This is a deliberate policy decision based on present socio-economic

structures of Nigeria.. In a rapidly developing country like Nigeria the.

industrial requirements in any specialised sector tend to change rapidly.

It is therefore desirable to' ensure that technologists intended to serve

this society are rapidly adaptable to such changing requirements,

: The- need for technologists in Nigeria" has \>®exi emphasised on many

occasions- "by different1 people* from discussions' with Canadian International

Development Agency, it is clear that there is need for a wider variety of

such trained'personnel in'technology, than is at present available from,. ,

Nigerian'Engineering Faculties,' There is, for instance,., a demand for tech

nologists and engineers to deal with agricultural products processing includ

ing textiles and fibres. There is a demand for drug technologists, wood

technologists-, mineral technologists, chemical (including.plastics), techno
logists;, and.tafflhrtolo'gists in printing, to mention just.-a few .examples.,.

Manpower needs

. Manpower estimates prepared by the National Manpower Boards, under

standably, do not specify requirements of |qualified personnel.in the kind
of" detail most needed for.the planning of juriiversity expansion. The results

of the Board's surveys,"'however,1 do give quite' definite guidelines within

which informed discussion can take olace,
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, Manpower Study No .10 entitled "A Survey of Labour Requirements
1965" shows that establishments employing 10 or more persons provided
employment for approximately half-a-million workers. Of this number

34,000 were recorded in the Senior Category, the larges occupational groups
of which were Directors, Senior Administrative and Managerial Staff, Gra
duate Teachers, Engineers, Accountants, Doctors, and Scientists. The ratio

. of Nigerians to non-Nigerians in this category was 28s10. For particular
sectors the ratios were; Manufacturing, 17:10, Mining, 6s10"Construction,
llslO? Electricity, 65sl00

v In the Intermediate'Category, there./were 97?000 iMigorians but only
1,540 non-Nigerians* -Junior Managers, non-Graduate Teachers, Nurses,
Foremen and Supervisors, and Technical Assistants, formed the bulk of the
occupational groups, in this category. .-■'.:

In this context it should be noted that the A^hby Commission in i960

set a target of 2,500 technicians to be produced.yearly by 1970. But the

National Development Plan doubled this figure--and set the target of 5,000
technicians a year by 1968. In order to teach this target set by the Ashby
.CjuonrUEiiGn; Nigo-iMs institutions of higher education eng^od in the train
ing of tecnnical personnel would have needed to increase their enrolments
in senior courses up to 6,000 .to' 7?000 by 1970, and, according to the

National.Development Plan, up to 12,000 to 14,000 students by 1968. In

'fact, in 1966, in senior classes - there were only 1,524 full-time students
and 922 part-time and evening students. The lack of provision for the

training of senior technicians, therefore, must be regarded as perhaps the

most significant shortfall in actual performances within Nigeria's educa
tional system since I960,

Again, there is considerable under-utilization of capacity within the

productive establishments engaging 10 or more persons, a principal reason
for which is lack of skilled personnel. Fuller utilisation of present idle

capacity .could generate additional- employment-within these industries for.
about 90?00 wokders. The largest manpower shortage in the Senior Category .

was for Engineers but there are opportunities also for Accountants, Doctors
Scientists, and Graduate Teachers, all of whom are reported in short supply.

There are, therefores three separate reasons for confidence that well-
trained, highly-skilled technologists can'be absorbed within the'Nigerian '
economy of the 1970s, These reasons are as followss ■

(l) That replacement of skilled Nigerians (with expereience)'.
for' non-Nigerians can still take place.

. ,(2) That fuller utilization of capacity within existing establishments
can occur if.skilled personnel of the right training become

available* *
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(3) That the; anticipated annual growth of employment in the Senior
and Intermediate categories within these establishments, together

■with numbers required for new units that will be .set up, will be

about five per'cent.

The University, of Ibadan of all the. universities in Africa? is admir

ably placed' for running a course in this area to serve the whole of the

Federation of Nigeria and indeed the whole of Africa, since the University

itself is the oldest and most vigorous Federal Institution in the country.

The University has developed strong facilities'in staff and equipment in ,

the areas of pure sciences, social sciences, medicine, agriculture, fores

try- and veterinary medicine. The Sigerian Institute for Social and Eco

nomic Research, the-population research unit, the Radio-Isotopes unit,; the .

nutrition centre and the computing centre are located in the University of

Ibadan, Many of these facilities also provide courses of possess physical

training and equipments which are directly relevant to the-requirements of

the proposed Food Technology section of the Institute,

Besides, Ibadan, city with a population of well <~.ver one, million people^

is centrally and significantly placed as the most appropriate "location for

this type of development, in Africa, in view of the diversity of agriculture

in this area and the existing facilities in the city. It is on the main

road, rail and air links between the coast and the capital city of Lagos,

and the Northern, Mid-toeatern and Eastern States of the Federation. Market

ing of various types of foodstuffs, including livestock markets for sheep,

goats and cattle are carried on in the city. , It therefore provides good

facilities for field studies and research projects in'the development of

improved marketing and transportation of foodstuffs'. -Besides, a number of

developments in areas related to food technology are growing in and around

Ibadan. This includes canning factories, food industries-^ ;etc.f;sever'Sl-..-

milk industries (Fan Milk Limited), fruit juice industries, etc,5 several
departments of agricultural research belonging both to the Federal Govern

ment, and the Western State Government, the laboratories of 'the Figerian

Store Products Research Institute of Nigeria, the newly established Inter

national Institute for Tropical Agriculture by Ford and Rockefeller Eou&a-

ations of the United States of America, the proposed Horticultural Institute %

and a number of plantations around which Ibadan forms the urban centre.

In addition to the points already made above in support of Ibadan as

the most suitable, location, it is well to mention that a decision had al->

ready been taken that the Institute of Marketing, "be sited in'the Department

of Agricultural Economic and Extension of the Faculty of Agriculture, Fores

try and Veterinary*: Science at this University. The Marketing, Institute is

already .included in our Quinquennial Programme, already eccepted by the

National Universities Commission, and should have been in operation since

June, 1968 had it not been for the war, Moreover,- the Agricultural Tech

nical Committee had alreay decided that that Horticultural Kesearchand Pro-

'duction Centre should be sited in Ibadan,



e/cu. 14/541
Appendix V

Page 4

The University of Ibadan? with its well established Agriculture and

Science Faculties, and fully developed courses in the "basic .sciences (a

necessary-condition for the successful running of any such training pro

gramme), is ideaLJy suited to develop along these lines', : ■

At the present time the Faculty of Agriculture with its departments

of Agronomy,, Animal Science, Agricultural Economics, Agricultural Biology,

Forestry and Veterinary ..Science, is the only Faculty with, an Applied Scien

ce orientation. The diversified- programme proposed here in .will contri- ■

bute greatly .by providing" further applied science enrichment to existing-

basic 'science and technology programmes and strengthening the Faculty' of

Agriculture. . . .

Objectives' . ' : >■ ■ ■..-■-.-. -.

(a) To upgrade the academic activities by which more: efficient and ;

■ / ■ sophisticated use is made of woods, minerals, oils, foodstuffs. .

■ ■ and other natural re-sources with which Nigeria is-/.endowed;

(b) To link academic life and industrial enterprise more closely
through the training of men and women scientists*, particularly ,

: at the postgraduate level, so that their knowledge might.be-

■broadened to include the design, adaptation, upkeep, and use

of modern equipments and machines which are necessary for a full

er utilnz ation of the raw materials which have, hitherto been pro

duced in Nigeria for exports and ■- 1

(c) To develop and intensify research in the application of science

and technology to development.

Organisation and functions ./■ ■ . ■ .

In formulating the proposals for. training such technologists, three ■

important considerations have been taken into account. The first is.the .

need for close liaison with Government Research Institutes and Industrial -

Organisations, Such liaison would" allow for the utilisation of outside

experts in the'training programme. .Through this liaison? other1 employees ■

of Government and. Industry would also have access to further education to

work toward additional professional qualifications.

The second- consideration relates to the continued usefulness of the

person trained. All programmes .will be under continual review to thereby

provide the required changes- of content and emphasis for tomorrow's nseds.

Emphasis will also'be placed on in-service training and tatraiEdng. ■".■■■

The third "consideration is to provide the much-needed :techn'ologists

and technicians1 who will support engineers, chemistss physicis-.ts and other

scientists, ■...■' ■ . ■ .. " ■• ■ . , ■■■ ■;
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Therefore-, the Institute of Applied Science and Technology, of the
University of Ibadans ~ ■ ^

1. is to be established on a parallel plane with the several facul-
. ties and the director will be on an -equal basis with the deans of

... . the faculties % ..."'•

2, may have on its staff Individuals or members listed in departments
or faculties who are partially or wholly financed from the Insti
tute budget- thus, these individuals could be lwtod by both a
department and Institute-; ■ . ■ .

5. will have some staff members responsible wholly to the Institute'
'. on either a full or^part-time basis and for varying periods of

tenure 5 . . ■ .

4- ;may either wholly or in co-operation with one or more departments
sponsor curriculums or programmes for students on sub-professional,
undergraduate, and graduate levels

■ 9

■ 5V may individually, or in co-operation with one or more deaprtments,
sponsor research activities and set up conferences, seminars, etc ,
on subjects within its purview.. - - • .

Division within the Institute ■...,-■

Several programmes now operating on a small scale in different depart
ments andfaculties m the University but requiring expansion, will become
units, within the Institute.. Other programmes, not nowin operation/ are

lTr^ a Well-rounded Programme in applied science and techno-

Operating units; ■ "

l.,\,Earth .Science and Petroleum'Technology '
2,. .Chemical Industries Technology "" .

. 3* ^ Food. Science and Technology ■ ' " ' ." "

4'- Electronics and Instrumentation Technology '■ ' ,' . ■
.5. Technician Training

6*- Hadiobiplogy and Radiotherapy ' . " ' ■

Proposed units ■ ' - : '.

.1.. Agricultural and Forestry.Engineering

.2. Wood and Textile Technology
.3. Health Engineering ..

4. 33rug Technology ; . . '
5-' Environmental Studies, '
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Description of Programmes (Abbreviated) ' ■.: ■ ■ ' -

Administrative Center

A central building will be constructed to ;house the Administration,
Library, Lecture Theatres, ■ Seminars Rooms, as well as a Common Service
annexe for the Institute,

■ 'Food technology "''.""' ■

Work is in progress in both Government and University departments of
Agriculture to improve agricultural production and to make more food availa
ble to the community. Greater .benefit cf this work will result to the com
munity through improved food.production with less food wastage through deve
lopment in the fields of storage, transportation, and marketing. ' Concur
rent development of improved facilities for food processing and preser
vation is also needed. ... . . ■ ■

To this endj if is hoped that undergraduate and postgraduate degree
; training programmes will be operated in the various aspects of food tech
nology including the technology of meat and dairy processings the. pro
cessing of vegetable crops including cereals, pulses, oil seed crops, roots

and'tubersg the processing of tree crop-products like oil-palm, cocoa,
rubber, citrus, etc.5 the processing and canning of various types of fruits;■
and the study of problems of food preservation and storage. The training

programme will also include a one-year-postgraduate training scheme for gra
duates in agriculture, engineering or science § one-year certificate course
of in-service training for. government and industry sponsored students and
various other courses to meet. the specific needs and requests'-of Government
and Industrya ' . .

Petroleum': Technology, Geophysics and Geochemistry

The/main field for applied Geophysics is in the oil industry,, geo

logists are required for oil and mineral exploration, gee-physicists, there

fore, as well as petroleum geologists, are needed, to cope with the rapid
expansion of the petroleum industry and for gravity exploration, logging

and log interpretation, A-Postgraduate-Degree, or Diploma course,,-is bound
to thrive in the well-established Department of Geology at the University of
Ibadan in which there is already a Professor of Petroleum'Geology financed
by several of the Oil lixploration. Companies in Nigeria., ,

Existing training facilities in,the University of Ibadan.in Analytical

Chemistry will be expanded. Kesearch opportunities will be created1'in all
of these areas of Technology in order to attract.reputable faculty members.
In addition to the Postgraduate training in Petroleum-Technology, it is
intended to set up a sub-degree programme similar io the Operator Training
Programme operating in the University of Pittsburg, TJSa for the State of

Kuwait. This is essential for the training of rr«n skilled in the tech

niques of extracting- oil' and gas from the earth*
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Wood Technology , .

As part of the Government' isr-development-programme an Institute of

Applied Science and Technology- has been established at the University of

Ibadan... Within the Agricultural Division of this Institute it is proposed

to establish suitable training facilities in the fielii of wood technology,

A department of Forestry has already been successfully established at

the University, Profitable wood utilization is complementary to efficient
timber cultivation, and there is a-wide and rapidly expanding complex of

wood-based industries and consequently an increasing ne'ed for specially '
trained personnel - wood technologists - at both tTie'professional and sub-
professional levels who can work_inthese. indue txiefU . '

It. is proposed to develop the wood'technology- training in conjunction
-t&Goxi&ting: University Department of Forestry and'with the Govern- .

ment-Bepartment of Forest Research in Ibadan.

. ^ The forestry degree course now successfully established at the Univer
sity of Ibadan, was developed to meet the needs of the major employers in
Nigeria (and also other African countries) concerned with the growing of
timber,

Equally important to.timber cultivation, however, is profitable tim

ber utilization and the forests of the country now. form the. .basis of a wide
and rapidly expanding complex of wood and wood-based industries ranging

from the extraction and primary conversion of logs to the production of

wide variety of manufactured products. There is an increasing need for

specially trained personnel at the professional and sub-professional level -
wood technologists - who can work in these industries.

To meet this demand it is proposed, to,develop suitable training .in
wood technology at the Institute of..Technology and Applied-Sciences, there
are no graduate training facilities in wood technology, eis@wh.ere in tro
pical Africa to meet this need. ' " '

M'w buildings ■ will be' required and tentative plans are being pre
pared. It is proposed that the buildings should be of wood and should them

selves demonstrate the' architectural, «conoiBia,.and^raoti.oal advantages, of
using local timbers for construction.'

Wood technology cannot, be.J,aught effectively at the descriptive level

and equipment and special- facilities will be, required.. Very briefly the
major items of equipment"will consist of strength testing machines, sea

soning kilns, pressure impregnation cylinders, presses for panel product

production and equipment for mechanical and chemical processing of wood.

Rooms maintained at controlled conditions of temperature and humidity will
also be required.
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For the laboratories it is not envisaged that any special form of .con
struction: jkUI be required, but. a good concrete floor about 6 inches thick
will be required for ..mounting various machines'. , '., ', ■ ■

A total floor area of about 9,000 -10,000 square feet is' suggested
as being, adequate, , ■ . .._'•■v - - ■ ■'

Textile Technology ■ ■ .. ...

The textile industry is -by' far the largest:domestic industry in Nigeria,
In 1967. the domestic industrial production was as follows*

establish- Number -Salaries - ' output ■ ■ecVt
ments employed- kN'OOO feN'OOO ' '

Manufacture of textiles 37 15,064 3,442 ' 26,975 14,453 12,522

Wearing apparel 12 .498 51 484 230 - 254

Made-up textile goods 7' " 1,605 267 1,928 1,162 766

T0TAL 56 17,167 t, 3,760 29,387 15,845 13,542

Provisional data from the Federal Office of Statistics, Lagos.

In addition, $jfl6 million worth of textile were .imported.

Cotton is the larges raw material used. In 1968 cotton production was

218,816,000 sq. yards and imports 127,^08,000 sq. yards'^ excluding data from
the three Eastern States. Since 1967 there has been a large increase in the
number of textile industries,- especially in factories producing wearing ap
parel and made-up goods-. . -

There is a need to provide training facilities for Kigerisiss to. fill
management and development posts in this major industry. At present there

are no such facilities. ■' It is believed that the University of Ibadan with

its strong science department (notably chemistry and'physics) should develop
this training facility.

The initial association of textile 'technology and wood technology is..
suggested because there are some areas-of common interest! later on sepa

rate departments may be developed, .
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.. . Higeri.a does :not have the necessary -expertise and knowledge "fc® plan a

Department of Textile Technology and in the first instance,'a -consultant Pro

fessor at Fibre/Textile Technology is required to Carry out a feasibility;
study and to prepare detailed .proposals for staff, equipment and buildings

, for the new department. "'.''. ■...-.:

Agricultural Engineering . ■ • : ■ .-.■..

Technology in the area of food production and processing and of mat

erials involves a considerable amount of engineering work.. This include.-.the

subject' fields of land planning ,:and water control, machinery .and power, el^c-

■-trical. power and processing .and housing and crop, storage. At present a

department o^f Agricultural .Engineering is no.t available at the University of
.Ibadans ' i(t "is therefore proposed to establish "training courses, in Agri

cultural Engineering and to create facilities which would assist in. .the ■

engineering aspects of a.gr.icultural production, food-processing and techno

logy, and the processing and technology.of forestry products, .

Service' programmes of. agricultural mechanization and forestiy .engine

ering.; have been .providing for several years, a-rounding of education .in these

'.fields ,for majors, of other honours programmes..- However? a demand ..for indi

viduals] with honours in agricultural and forestry engineering, has been .ex

pressed by students, government and industry spokesmen? and educators. In

^addition, applied research is required to adapt machinery'and. practices in

Wln other parts of the world to .tropical African conditions^ ■ ; ■■■;... -

Equipment for -teaching and research^ is. required; for testing of-/agri

cultural and forestry-equipment,- such, as diesel and petrol engines? , £i_e-ld.

and forest equipment, electrical applications, heat driers? air- movement,.,

refrigeration, irrigation,,, land -forming teaching ,of shop processes, ,etp:> .

It is hoped to develop a degree in Agricultural Engineering...this, quin

quennium-to provide the necessary basis for ttfe" mechanisation of' agriculture,

s.torage: and processing. .... .;., ..:_...,,.,.,., ■ , =■ . ;; ■..■■.."

and Instrument'

..„ . . This is,, intended, to develop under the .auspices^ of the Department of :

PhysiojB but forming .part..and parcel of the Institute of: Technology and. :

Applied Sciences.. Two year.sub-degree. Diploma and■one-year postgraduate;

degree or diploma courses will be offered in applied Electronics Including

control system,, and in Physical, Measurements and Ins-trument Technology.

. . 1-nthe Physics ;..department of the University of .Ibadan, substantial,",-,; .

facilities, and... experience in electronics and instrumentation exist, but a

further deyelppment in .electronics and.instrumentation is;proposed for;the

following reasons?
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Sophisticated electronic and electro-mechanical equipment is used in

, many ..of the medical departments in the teaching hospitals in this country.

The acquisition of such equipment is likely to grow. There, is also growing

introduction of isotope trace.r methods with the associated equipment in agri

culture and other departments of this University as well as outside, Fav-

thermores an increasing number of computers is coming into use in this coun-

trv- Spectrophotoroeters, pH meters and other analytical instruments .are in

increasing use. There is therefore a need to establish 'a' stable body'^of"" .
adequately trained technical staff to ensure the maintenance of suoh vital

equipment. Many of the technical staff available in this country at the

moment.have mostly been trained through apprenticeships and correspondence

courses. Although such staff are available in large numbers,, they do not

as a rule have the experience or abilities to deal with the very complex and

difficult problems which often arise in specialized equipment. At.the same

time, physics graduates find .few opportunities for suitable employment out
side school teaching.

It is considered that a valuable purpose would be served by making >

available in the Institute post-graduate instruction in instrument techno

logy with a strong bias for electronics, so as to provide technical person

nel who would combine the br.oad knowledge of. physical phenomena and the ,

analytical outlook of the science graduate with a substantial.basis of. up-

to-date technical knowledge.

The project is a new one. JFew. buildings and installations wi.ll be ,
required, b'ut no contract has been signed.

. Most of the students taking the various technological courses will

require, special training, in Applied Mathematics. This would call for the

enlargement-of the teaching staff of the Mathematics Department, It is

estimated that the cost of 2 teachers (five years) will be .^0,0^0

Technician's Training Scheme . : .

The Laboratory Technician's Training S.cheme has been in operation for

several yearse The scheme, started around. 1957s i® intended to be a-per

manent one in view of the number of Universities and other" higher insti

tutions in West Africa* Because of the great need for technological and

technical personnel all over Nigeria,, this Scheme when expanded, will, serve

as a central training centre for most of our Universities,, the Federal and

State Governments, and industrial establishments all over. West Africa*

At present the training is geared to the requirements of the City and

Guilds of London Institute examinations. It will be necessary in the imme

diate future for the University to award its own Technician's Certificate

in Science. A modified scheme has been prepared and is. suited, to *ast

African needs for the award of Technician's Certificate in Science,
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The course is intended to prepare the candidates for employment as techni
cians m a wide range of science based industries and occupations, e.g..
Technician e and Laboratory Assistants engaged in experimental, analytical
or quality control work in the textile, plastics, petroleum,.food, metal
lurgical, nuclear power, chemical and pharmaceutical industries § in physical-
laboratories! and in agricultural science and paramedical occupations. The
course is designed to provide a broadly based knowledge of biological, phy
sical and chemical sciences follwed by a degree of specialisation in parti
cular subjects from within the areas of these three sciences. This broadly
b,m«d «r^*lfic education which includes some training for industrial occu-

enable technicians to apply their knowledge in the new indus-
is by acquiring additional specialist knowledge with a minimum

training and education. This should contribute to that mobility

^itttlf^ It a* n?oe?saiy for a raPid technological change and which is
valuable in the developing countries,

. A conscious effort was made in I965 to provide permanent staff for the
iraming Scheme and expand this sub-professional Training Scheme. Definite
proposals were presented in December 1965 to the National Universities Com
mission _ fo.r. approval/ As stated above the modifications introduced into
the training programme will enable the University to award its certificates.

The staff available now for the running of the Scheme numbeis up to 44
1 from the academic staff of the University of Ibadan as well as part-

irom the nearby Technical College. With the appointment of r>^-r~
ui&n&nu sxail, XO be aaRiatpH Tw r«a •*»+._+•} mx -i~«+. _li_ _ .,.. .

programme

Financial Assistance and Training Programme

The University of Ibadan is seeking, and will gladly welcome any form
of assistance, personnel, technical and financial, from all friendly coun-

L0^10?3 ^ °ther ^eai-^io-B. in the establishment ofthe
, iendly co

in the establishment ofthe

^ Already, the Canadian Inter-
() is co-operating actively with the university on

^-""""i" Commission for Africa (boa) has also take/an

/T^iiLT:reaAiness to i i

wS eJPeoted t0 stert functioning in full swing from the
Experts m the establishment of similar projects are

;frd a preramnie of tii^ Ttill T t^ ■ ! y has invited applications from Bigerians at
lZL+ra^°* /" ?dV!nOed staS*s °f *eir academic programme in the re-
levent fields, for farther training under this programme?
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■12.00 noon— -1,45

2SO0 p.uii - 4,30

L^Q-Sday 11 August

9*30 a.mo ~ 12,15-

2.25 P

1,

August

4,30 p,

9c30 a*mP - 12,15J.J P^lUr,

Lunch with the Et, Hon» The Lord Bowden of

Chesterfield? Principal of University of
Manchester Institute of- Science' and Tech-

"Structure: function and experience of
University of Manchester Institute of

Science and Technology^' -Lord- Bo'Wden

"The ffeed for Advanced Institute for
Applied Science and Technology"

- I>r,3 A, 'Baajo

S^E^JiSMi.on -Paper
51 Ideas as to -Possible J6rms and Junctions

for Advanced Institutes for Applied"Scies™
co and technology in Africa"

- Dr« .A. Banjo

~ Presentation of Proposals

(>-r^i:-/0j.o^ oi" & Technology Advisory' Group

"at the University of .Science and Tech
nology Kumasi"

- Professor S. Sey

Tour of the LaboratorieSj University of
Manchester Institute of Science and Tech
nology

Ilfth session - Presentation of Proposals

"Proposals for an Institute of Applied
Science and Technology"

- Professor T.0, Lambo


