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 FIAST REPOKT OF THE PANEL OF EXPERTS ON
ADVANCED INSTITUTES FOR APPLIED SCIENCE AND
‘ TECENOLOGY IN AFRICA | |

1. INTRODUCTION

The prOV131on of high-level manpowexr in science aud technology and of
“the insiitutions which will funciion as repositories of imported technology
" and generators of new iechnology has been identified as one of the key pri-
orities for the development of African countries.. = Programmes for develop-
nent at natlonal and regional levels have therefore given recognition 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 Tre-
search. These institutions, sometimes referred to as "“centres of excellence",
could develop as national or multinational in siatus, depending cn the
‘fields of Bpeclallzatlon estimated needs and the extcnt of concidence of
‘the interests of & number of GOVbrnments.

During the past five years, the need for the creation of these ingti~

~ tutions has been considered at various regional expert meetings attended
by Trepresartatives of the African countries, the OAU d/; JECa _/, @nd other
1nternat10nal organlzatlons. These disCussions have resulted in the identi~
flc@tlon of priority fields in Wthh the establlshment of such institutes
appears. to be urgently needed in the African region, = One of these fields

is applied science and technology. The H¥CA has seclected this fleld 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 enguirics w111 produce general gridelines and prin-
ciples which will facilitate the establlshment of advanced ingtitutes for
applied science and technology within the African region, The establish~
ment of a panel of experis to look into this subJect ig a direct outcome of
these earlier considerstions. Details of the panel memberghép ite terms of
‘reference and a summery of its dellberatlons are glven in the follow1ng
paragraphe of this report. \

2. TERMS OF REPLRENCE

A% the’ request of the Sclence and o eohnology Section of the United
Nations Foonomic Commission for Africa, a panel of experts was invited to
study the problems of esiablishing advanced institutes for applied science .
‘and technology in Africa with the following terms of referenoe

(i) To study, at olose nand, the experience and the structure of
selected zdvanced institutes for applied science ‘and technology
. in the, develqpln@ countries whose mission is fhe generation of
' new technology ahd “the “training Of'oorrespondlng manpewer for
industrial development.

P

1/ Organization of African Unity.

2/ Bconomic Commission for Africa.
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(ii)

(s15)

e(#v)

To pool together the different idsas as to objeetives and funo~
tions of advanced institutes for applied science and techno—
logy which have led' to the émergence of Gemands for their
creation in different African countries.

To derive, if considered appropriate, a limited set of models

~for such institutes in terms of objectives, ! functlons and . .struc-

ture which would answer to varying sets of economic and' techno-

rlogloal needs end prlorltlee of countrlee Wlthln the Afrlcan

reglon.

To study and recommnend alternatlve strategles for the 1mplement—
ation ofra pregramwe for the. eetabllehment of such 1net1tutee in

" AfYics.

To advise the ECA secretariat in the prepgration of plans'for
technological aseistance to promote the establlehment of euch
1nst1tutee in Africa, : :

3. COMPObITION OF THE PANnL

4”he Panel of Experte 1rv1ted to deal with the above assignment con51e—
ted of six members whose names are given below., They all participated in
the discussions with the exception of Dr, 4udu and Profeseor Erdmanmn,.

Jesnitzer who dld not arrlve for the meetlng.

".Sclence & Teehnology Settion
" Upited FHations Xconomic Comm1531on

@

Profeseor F%-Koenlgsberger,' - Chairman

Chairman of the Department

of Mechanical Engineering - :
University of Manchester’ Instltute

of Science and Technology
Manchester, England

'Dr.eI.S,‘Audu

Vice~Chancellor
Ahmadu Bello Unlverelty
Zaria, Nigeria

Dr. A,‘Panjo
Head

for Africa

-Addis Ababa, Lthlopla

Profeeeor Dr.Ing,wHebll,ETiedrlch Erdmann«ﬁy&nitzer
Director :

Ingtitut fur Werkstoffkunde- _

Hannover, Federal Hepublic of Germany
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Pro~Vlce—Chancellor
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© University of Selenoe and Technology

‘Kumasz, Ghana

- Professor T.A. Lambo
- Vicg=Chancellor '
¢ University of Ibadan
Ibadan, Nigeria

A pumber of éminent academicians, development ecohomlsts and the As~
gistant ‘Seoretary-General of the OAU responsible for science and culture
weTe also 1nV1ted to take part in the dlscu551ons, V1z.-- ‘ :

The Rt. Hon. the Lord Bowden
+0f -=Chegsterfield

. Prineipaly -

.

University of Manchester Instltute
of Science & Techunology, -
Manchester, fngland

__Mr. J D Bullro

Comm1551on for Afr&ca,Addls Ababa, Ethlopla.

Assistant- 6ecreuary-General,-
Organization of African Unity
Addis Ababa, Ethiopia 3

-

Professor T.A. I. Grillo
Heéad,

Departaent of Anatomy
University of Ibadan,‘ g
Ibadan, Nigeria

Mr . a McRob i'e

Chief Hxecutive

Intermediate Technology
DeveloPment Group,

9 King Street

London W Ca 2., England

'Glasgow Col., Scotland : s

Professor V A, Oyenuga,
Head, -

" Department of Animal Sciencey
© Faculty of Agriculture,

Forestry & Veterinary Scienoe
University of* Ibadan,

 Ibadan, Nigeria -

Mr. J, Pickett,

Senior Leecturer,”
Department of Hconomics,
University of Strathelyds

~ Professor S bem

Dean, -
Faculty of Agrlculture“'

- Udiversity -of Science and Technology, :

Kumasi, Ghana .

Professor T. As Taylor, -

Dean,

Faculty of Aerlculture,f
Forestry and Veterinary. Semence,
University of Ibadan, :
Ibadan Plgerla »

The Secretazy %o the Panel was Mr. TeS, Karumuna,assoclate Economlc
~Affairs Offlcer, Seience & Technology Sectiony Unlted Natlons Lconomlc

¢
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he OHGANIZATION'AND'DUHATION OF THE MEETING

The first meeting of the Panel of Experts on Advanced Institutes for
Applied Bcience and Technology in Africa was held under the chairménship
of Professor Koenigsberger at the University of Manchester: Iastitute of
- goience 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 toock advantage of this Dby welcomlng
- its Principal to address the mesting on the Institute's orgin, structure
and experience, Later on in the programme, members were taken on a con~
ducted tour cf the Institute's laboratories to see the act1v1tles “being
undertaken. '

After Lord Bowden's &ddress and the alscu551ons WhlGh followed the
meeting considered two papers presented by Dr. Banjo. This was then fol-=
lowed by consideration of the proposals for setting up an advanced institute
~for applied science and technology at the University of Ibadan presented by

professor Lambc, 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
gpecifically 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 conmection with this meeting and for the assis-—
tance and generous hospltallty accorded to them throughout their stay 1n '
Manchester, '

5e STRUCTURE, FUWCTION ARD- EXPLhILNCE OF AN ADVARCED INSTITUTE
FOR APPLIED bCID@CE AND TECHNOLOGY

During its first sessiocn, the Panel dealt with item (i) of its Terms of
Reference by inviting Lord Bowden, the Principal of the Unlvar81ty of Mane-
chester Institute of Science and Technology, to give a talk and lead the dis-—
cussion on the structure, function and experlence of UMIST within the T, K.

In his talk, Lord Bowden explained that the Institute originated from .
a Mechanics Instltute which was established in. Manchester in 1824, The -~ ¢
Mechanics Institute was established in order to enable a mechanics and ar—
tigans %0 become amcquainted with and to further their knowledge of ‘the 501en—
tific principles relevant to their trades, This was expected to lead ul-
timately to the acquisition of higher skills and to increaseld proficiency
in the performance of their tasks. The growth, expansion and transformation
of the liechanics Institute derived ite impetus largely from the leading men
in the Clty of Marchester and the surrounding - 1ndustr1a1 ‘centres whoe con-
sidered . that the establishment of an ingtitution offering high~level tech-
nical education was essgential 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 Cole
lege, also situated in Manchester, was then offering higher sducation in
various fields of science and humanities., The Institute of Science and
Technology though part of the University of Manchester, has its own 1nde~
pendeit admlnlsﬁratlon and funds,
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From its inception the Institute of Technology has had more in common
with the German Teohnlsche Hochschule than with the typical British Univer-
sxty englneerln depdrtments. Fssentially, its work is 1ndustxy-or1ented T
and “its probrammes and’ reseafoh activities have 31ways beén- complementary _
to' the work of the local 1ndustry. Its close relationship with induetry ig
demonstrated by the numbers of leading industrial personnel whe také up part-
time appozntments with the Instltute, the consultancy services undertaken
for 1nouetry by its professocrs and the. partlolpatlon of- leadlng 1ndustr1a— -
1lsts on 1ts governlnb ooun011 - o

In mattere ot aoademlo Work, thel Inbtltute has ploneered the establlsh—_
ment of many new departments of technology in Britain, I+ has strong orien=
“tation towards research and a good proportion of ite aot1v1t1es is domlnated '
by post-gradumte research.. The composition of the student’ population re=
flects this:post-graduate students sre about one quarter of the total '

“In 1956, the Instltuteg togethe¢ with wwo other unlver31t1es, was selecm‘
“$ - For special development as.a centre of excellence for technological _
gducation and research. . This programme placed additional funds at the dis—"
posal of the Instltute and made it p0531b1e to further 1ts goals suooesfully.

‘ A fuller reoord of the talk by Lord ﬁowden is oontalned in eppendlx I

PR

.DiscuSS1on )

/-

Lord Bowden's talk was followed by-4a vexy llvely dleou331on which oov~":
ered three main areas of interest to the Panel members., Theze were the posi-
‘tion of the Institute within the University .of Manchester and ite- stafflng, _
the orientation of” the Institute's rvesearch work and the- teaching of undér—"
graduates= the Serv1oes offered by the Instltate To. 1ndustr1ee surroundlng 1t.

~

The p051t10n of the Instltute w1th1n the unlver31ty and 1ts stafflng

The dieou351on on thls toplo relatea to whether 1t WES necessezy for an:
Institute Iike UNMIST to be part of a large university or whether it would -
have been abetter arrangement to be a separate 1nst1tutlon.

Thln Wab a guestlon “that had in faot been debated alb UNIST for many -
years, but eventually the. polloymakaxﬂ had decided to remain-a& -part -of the
University of Manchester. It should be noted, however, .that the Institute
has i%s own funde directly from the Unlvef51ty Grants Committee 1/ and a
separate governing council, It would have been just. ag. easy to have adopted .
the solution of becowing an indspérident 1net1tatlon.‘ The same questlon had

1/.This is a Committee of the U.K. Government which mdvisés tae Covernment
ag.to the distribution to different univeérsities of any fln@n01al grants
' thatnmy be made Yy Parlizment towards mesting the recurrent and capital
needs of the U.K. universities, ' A number of Eng lleh—speaklng Afrlcan oon—:
tries have set up similar arrangement '
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been raised in the case of the other %wo institutes for advanéed<technology
in the U.K, . In the case of the Imperial College, they had chosen to remain
a part of the University of London, At Strathelyde, however, they had made
an opposite choice and have. become an independent technological university.
Bither solution can be made to work successfully. ' !

. - As already mentioned in the talk, the Institute employed an appreciable
number of partitime staff, Part—tine staff made up about 15 per cent of _
faculty teaching and ressarch staff. These were not just men needing extrs ' Vo
earnings but ‘leading men in their fields within industry who were invited to
join the faculty on a part-time basis so that the Institute, particularly the
students, could benefit from their knowlege and experience as active pro-~
fessionals in industry,

With respect to its permanent tesching staff, the Institute also tries
a8 much ag possidle, barticulariy in engineering, %o recruit professionsl men
from industry. If for any reason they had lecturers who had not come in Ffrom
indusiry, arransements. were made for such staff to go out to work in industry
for some time to get real 1life experience before returning to the Institute.
The practice of staffing engineering departments with research graduates who
had never practised professionally as engineers which was prevalent in U.X.
universities in the past had been avoided by the Institute, 4as with other
professional Ffields of study, it was unrealistic 4o expect a lecturer or .
professor who had never practiged the profession to 4rain students to become
professional men, : ' ' :

 Professional staff at the Ingtitute could be roughly classified into
teaching and research, However, even those staff who were primarily engaged.
on research, such ss Research Fellows, were requested to do some teaching,
For a research worker, it was often beneficial to teach students as the
response and gquestions of students often threw a light on the research work
in progress. A1l teaching staff also participated in or supervised. some
research project, Proper teaching at 3 university needs to be backed up. by -
research activity. o - ' ' : :

In regard to non-professional technical staff, there were no laid down
ratiog,., The Institute, however, tended to have a large number of techniczl
staff in relation to academic staff than typical engineering departments in
U.K. universities because of the nature of its work, : :

Content and ofientation'of'teaching and research

An institute for applied science and technology such as UMIST needs to
take special care in the selection of the content of its teaching and re-
search and the orientation of its courses, S At UMIST, the genéral philosophy .-
is that the courses and the research carried cut should be oriented towards
the needs of the soclety it serves. This philosophy offen means that the
Institute has to pioneer new courses which may sometimes not fit into the
traditional ligt of academéc courses. . : ' : -
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Wwhen 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 developned in-
to. teaching and résearch in building processes so0.as to obtain better uti~ "
lization of the raw materisls available for building including improved . . .
methods of desigh and comstruction:-to, obtain buildings better adapted to'the:

“climdte and to. the reguirements of human habitation. I+% is pow a elle o0
rédognized'ccgrsgl in the UK, . ST T T S S TR

In thig example lies & le.son for universities in African countries.,
Often many of these countries interpret the nesd for excellence in.their
courses with a faithful copying of ‘the courses available in Furopean or——-
Amerigan'qniversitiesg The resulfs were. often ludicrous-a# could bBe seen
in {He example ‘of the early medical courses in African: countries, :Practi-~ .
cally*ali"thSe'médica1f$Chqols_CQpiéd‘ﬁhpir;coupses;and-fhe‘COurSG‘oonteﬂ e
from EurOPean7medigal.gphbql%.“‘Théj%ésultawaa‘ﬁhat_they:gfaduatedidocibré“Qi_
. qualified to ﬁracﬁise“temﬁeia%e_mé&icinegip_andon»andearis but mot-in: Acéra

or Setflegali- To properly, qualify, 0 practiseé in: their own countries, the .
African-trained doctor had to travel to Liverpool or other.'Centres in .Burope. .
to tdke specialized couTses in tropical medicine. It is only recently that-
medical educators in Africa had come to the realization that their medicnl

‘courses should essentially be oriented:to. tropical medicine, Their: grad- )
uates should qualify as"a matfer. of course 10:pragtise tropical medicine - ‘i

. rather than ﬁréét‘i%;as”a;pgsthggaaﬁé;ébedializatidn;,

This lesgoh is even more -important for an institution-devoted to ap~: '
plied science and technology. Its courses sheuld prepare elgineers and s
technologists' to £olve the preblems of ,their societies and research should ™
b& dirscted. o lockirg for solutions to. oute'tanding probléms.: For example;
building teChnoldgy would be a very epproprizte. field -of research in a tro--
pical country like Ghana. The climate is diffevent, the raw materials are -
differeht ard the demands on a building arising from the: patterns’of ‘living -~
areTalsd“&iffgféﬁt.[hUhfbrtunatgly one is more apt to see examples .of build—
ing in Accra which would be more suitably located in. London® or Copenhagen, -
Such buildings which were designed by imported architects make 1o provision
for the heat or for the heavy rainfall,  To make them habitable one has %o ‘

Sl

import aif- conditionerst

In any” Africsn country, there will always exist.s set of peciliar pro~ * -
blems ‘whether in building, in industry or in the environment whioh have not’ -
been s0lved elsewheirs because they do not exist-elsewhere. It is anlop~ . -
portunity’ ahd a challengs to & technological university in Africa to under-
take the investigation and solution of such problems. In Ghana, some sort
of research in nuclesr 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
decur somewhere slse wheTe the more ample and. expensive faoilibies for nue-
tear research exist. On the other hand, if the university there oriented
its research towards physical problems of CGhana, 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 Tesearch than in nuclear physics. ‘
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Perhaps the most useful model for orienting the hew‘institutes for )
science and technology which might be created under the programme envisaged
by the ECA are the land grant universities of the USA. These universities .
which were set up under the.Morril Act of 1875 were enjoined to study the
problemg of the local people and 1o help solve the'probiems_of_their_socieﬁy;' _
The contribution of the land grant universities:to *he development of the . . '
USA has been snormous and the record of history testifies to this. :

The féaéhiné'of'design‘

_ Specific guestions were Taised on the teaching of design and manuf@¢: 2
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 .gep as
industry did not Tequire znew engineering graduastes to'produce‘designs for .
- manufacturing straight after gradustion. On the other hand, this wase what .
industry often required from the newly qualifiéd engineer in African coun—
tries, ' o o B

The téach@ng of designs was a problem that had attracted much atteation
and debate at UMIST. The ocurrent approach. was to teach ihe fundamental sub- .
Jects for design such as Strength. of Materials Mechanics of Structures,
Mechanios 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 imvolving strength of
materials calculations, sketching and preparation of specifications and draw—
ings for making the component. .4+t thig stage other design considerations
based on the operating conditions under which the component will perform
(é@g,gfatiguq, creep, corrdsion) 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, . ' — e ‘

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 prooeeding with the actual designers.
from industry to evaluate the design exercises and to discuss each design . :
project with the student concerned, Fach student has to explain and defend

his design solutions before these outside designers.
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. One of the problems dlscussed was teaching of the relevant” techno-
logy in different branches offenginedring practice. In civil eng;neerlng
_ithls could be achieved by teking students out for Ffiseld work in: survaylng
and:. construction during their courses or in special vacatzonflﬂld CaUps.
There were many opportunities in every African country for field experience

. of one itype or the other in civil engineering. However this was not the

~case for the other branches of engineering, particularly those closely
allled with manufzcturing indystry such as mechanlcal and chemlcal engi-
neering, : < -

One proposal which had buen widely made in Afrloan 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-—
gsary in a traditionally designed engineering faculty. Such workshops
would opearate Iike small factories attached to the university and would
offer engineering students practical experience in manufacturing processes
such as metal casting, weldlng, sheet metal fabrlcatlon, metal machlnlng,
pres51ng and assembly procedures.-? :

- . The‘cr1t+clsm 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 sucoessfully
in terms of technology but also within give cost tolerances. It will be
unrealistic to expect to portragy 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 polala gl
vision of manufacturing workshops would at least introduce undergradutes to
manufacturing proceasses, for their full professional development they

" need to have direct practical exper ence in an actual factory either durlng
their courses or afterwards,

Non—technical subgects-ln the Ingtitute -

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—professlonal subjects to be
introduced, However, lectures oun History of Technology and the Effect of
Technology on the Modern World are provided as part of the curriculwuam.
There are also courses in languages and in management. Lectures on nusidy
art and a number of other subjects in the humanities are given from time
to t1m99 but these are not part of the examination curriculum.

Professional training'of the graduafé_

‘ The engineering graduate @t the end of kis studies requires a perlod
of practlcal training in snd introduction to prof9581onal practice in order

to become a practising professional man. This is a common regquirement in

all professional occupations whether it be law, medicine; engineering or

- music. This is the part of the graduatels training which is usually refer~
red to as "OllﬂlCal experience" in the trainlng'of doctorg. - :



E/ON.14/541
Page 18

In a similar manner, any graduate who hopes- to become a p?ofe581onal
engineer requires to undergo a period of clinical experience,. The essence of
c¢linical experience is that it introduces the graduate into those aspects. of
prof3351onal practice. which cannot be taught in the lecture room or in the
labordtoxy. The. mout important of these new aspects are:

;(i) Many reel life problems. are unlque in the sense that, the gngineer ¢
. has to decide firs® on hew ke is going to tackle each problem
" in the env1ronment1n which it kas to be solved- before he'can .
" apply his knowledbe, the quallty of resourcefulness has to: be. *
dGVeloped

(ii) In the solution of engineering problems decisions have to be
© " taken which cannot be reached by calculations alone: the engineer
-~ hag& 1o make many ueclslons on the basis of Jjudgement as te the
" best course of action, - o .

_l(iii) In prof3531onal enblneerlng practice, the ¢ngineer has to accept
T - dirvect reSpons1b111ty for his choices and decisions, and. ulti-,
mately for the success or failure of the structure, machine or
broject he has designed or rlanned. The responsibility for his
oW declslons is'perhaps more starkly present in engineering -
~than in any other profession because of the wider range, of the
~effects gnd conseguences of. enblneerlns failares.

: (iv) The 1nextricable and often 1érger involvement of economic con-—
R siderations in engineering practice often means that the best
- erigineering $olutlonq are a compromise between technology and.
" @conomics., - :

“The only place to get this final coaversion of the graduate into &
professionszl engineering ig 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 enginsering tasks of increasing complexity under
conditions where he will be held fully responsible for his own work, but of
'course5 under the supervision of a sound professional engineer. Thls part g
of - the training depends just as much on the guality of the supervisicn as on
the graduate himself., There 1s no ezperience. quite so rewarding for a young
engineering graduate as that of working with a creative professional engine-
er. The period of this professional trairing varies in différent countrles
but 1s Jusually from 18 months to two years in the U.K, :

Contract serVices'provided for industry

consultanqy a581gnments 1nvolv1ng resesrch problems are accepted by the
Institute. The Institute usually charges for these on a cost basis {sala=
ries, équipment and materials) plus an overhead charge of about 15% of the
salaries component of the cost to cover administrative costs, In general,
the Institute tries to avoid undercutting professicual consulting engineers
in 1ts charbes so as not to be accused of unfair commercial practices.  How-
éver, if the research project is cne of especial interest to the Instltute
some reduction may he made in the charges. ;



E/CN,14/541
Page 11

_ ‘As a rule, ocontract research is accepted where it is of medium sr long
“term nature, This makes it possible for the Imstitute to engage a graduate
student on the project with the prospect of completing sufficient work for

a postgraduate degree. Phis meant that research projects of at least two
“years' -duration are preferred. Ocoagionally, -the Tnstitute bas accepted.

ad hoc prejects of about three to six months duration where no academic

- motive of a degree was involved, 1In such a case, the Institute would simply
pay the research worker for the period necessary o solve The particular
problem, . ' T : N o

. Sometimes, small local ‘firms without research.facilities gend their own
personnel to the Tnstitute's. laboratories to carry out some ad boc research
or testing work with the oquipment only available in the Institute. ‘This -
was particularly the case in pape:making and textiles. In these two Tields,
the Institute had a special equipment which was pertaps unigue in the dis—.
trict, : B _ ' o ~ C

. 6. THE NEED FOR ADVANCED INSTITUTES =
FOR APPLIED SCIEICH AND TECHNOLOGY IK AFRICA

 Dr. Banjo presented a paper entitled tThe Feed for Advanced Institutes
for Applied Science and Technology in Africa' (Appendixﬁll). He stated thet
it has been & hard -lesson for Africa to realise that, except for a few oil
rich countries, no country can base a wellwsustainéd,deVelbpment_on'the_pro—
duction and export of natural raw materials alone.  These products continie
to suffer from the price fluctuations in: the world market and declining unit
price. The developing countries are importers of finighed products from
developed countriesy a situation which imposes a continuous strain on their
foreign reserves, Lo improve on;this situation callis for measures to engure
that prior to their expovt .from thefdeveldping éount;ies_raw_matefials should.
be. processed to semifinighed or finished formf%bxstaﬂd a chance of commanding
a standard price in the world market. At the same time each country should
puild up its internal capacity to produce manufactured goods based on the
‘available local. resources.. o '

" Any.positive steps in this direction will require the adoption and ntili-
pation of some of the existing technologies as well as the develomment -~ of
new techunologies for ihe processing of raw materials and production of im-
port substitution goods. There is therefore a need for the establishment in
Africa of special institutes which will dixect their attention to this very
important. activity. This will include: C : -

e the‘deteldpment of new tééhndlqgies:for_thé_processing of raw
materialss ' ' : _

o= 'thé development'of-industrial processes,téiéupport and improve '
production in the small scale industriess )

= the developmeﬁt of,machinery aﬂd equipment particularly guited for
locel needs.in the sectbrSfSuch as_agripulture, mineral procéssing-
and food processings ' - : '
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~ design and manufacture of‘dbmestic uhtensils suited to the local
pattern of 1ifg;" . TR

- training manpower for the ntilization of new technologiesg

Discussion

At the end of the preséntation, the Chairman observed that the primary
need; if the situation in the developing countries described in the paper was
to improve, was for technology and trained manpower in the widest sense of
- the word, The essence of the discussion shéuld thersfore be how to provide
" the means forkdaveloping;teChnologies'and'the technologiste to apply them.

An important point which came up during discuszion was the orientation
~of the propomed advanced institutes, It waes 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
8§t1ll had %o meet increasing demands, particularly internal demands for food
and fibre, but it should be appreciated that considerable provision was al-
ready being made for research to improve azriculture wheress litile k. & D,
capacity was available to support the growing indusiries, For example,; in
Ghana, -out of seven government research institutions, only one dealt with
industrial research: the rest were engaged in agricultural research. In
Nigeria, the situation was similar. There was only one goverument indus—
trial research esiablishment out of a total of 23 goverament research irs—
titutions; on the cther hand there were 14 establishments For agricul “:ral
research. Of a total national research budget of USH 35.6 million in 1967,
US$ 20.3 million was spent on agricultural research, Onty US$ 1.44 nillion
went o industrial research. The time had come to ensure thet iadustrial

R. & D, also received necessary attention. -

The paper had already suggested the main arzas of concentrsiion for
industrial R. & D, However, the panel laid particular ’emphasis on the impor
tance of R, & D. in food technology. Apart from the economic importance of
food technology, it was also a major factor in the improvement of nuitrition
and hence in the health of the population; ' ' o '

In answerihg fo the needs for technology and thé trairing of teckhno-
logies, it was the general view that a teckncological university or iastitute
with the full emphasis on promoting technological H. & D. would be more
effective than an all-purpose university which had technology as one of its
departments. The institutions envisaged in the prcgramme should take an
example in their terms of reference from the land grant universities of the
U.S.A., Their mission should be ¢learly utility to the comaunity: +this in
no way conflicted with excellence, '

_ _.Thé urgent taéks'awaiting the advanced'technolggical institutes en—
visaged were numerous. The experience of the Kumasi Univereity of Science
and Technology confirmed this point, ' C o
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7. FORMS AND FUBCTIONS OF ADVANCED INSTITUTES
FOR APPLIED SCIENCE AND TECHNOLOGY

be Banjo presented a second paper entitled ”Idéas as to the possible
- Torms and Functions for Advanced Institutes for Applied Soience'and.Technq~
+.dogy. in Africa, ‘He elaborated on the'p&rposes_envisaged'for_these:insti~:

tuter which had been outlined in his first paper. The different types of ]
approaches for ecregting these institutes wers also considered, with parti- -~
- cular reference to their relationships with already existing universities -

‘and research~type institutions,.
.- These concepts of'organizatipn/weré proposed for consideratich:
{é)_;An institution created' to carry out R @‘thaviﬁg 8 completely'

independent organization of its own, or having its own adminie— - "7
ctration, but attached to an existing univereity,. -

i

(b)",An;orgahization‘orea%ed to carry out' R & D on_béhalf_of Government"f
. and industry a8 an extension department of a technical university, <

(¢) A sexvice provided by the strengthening cf the science and enging=- ..
ering departments of an all-purpose university +to enable’ them to .
carry out L'& D on behalf of Government‘and.industny.' S :

o .The probable operating characteristics of each type of organization and ™

-the Kindes of tasks that each type could be expected to carry oud were exg- i

mined in the paper. -~ - . T S

In general, an instituticn of the Ffirst type is necessary if large -

- scale R, & D, is envisaged, or if the production of entire new technology -
leading to the establishment of new industries is to be undertaken. - An
institution of this typeris very well placed for mission-oriented resegrch
to be carried out to definite time~tables. . o \ L ‘ .

The second type of organization was easier to start off, but was limited
in the kind of assigaments it could effectively handle, It was particularly :
suitable.for-dealing-Withfassignments iﬁVOlving‘looking,for solutions to pro<-- -
blems arising. from the practick ‘of existifg technologies. Its main advan—
tages ley in the possibility of dealing with 'a wider range of industries -
corresponding to the wider streteh of disciplines emcompassed by the depart-
ments of a _technological university as compared with a specialized Tresearch .
institute,. A ) : e '
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The third organization concept is really wmore to- the nature of a ser
vice than an institution. The science and engineering departments of a
normal gll-purpose university could not reslly handle technological K, & D,
as such., What they could provide is the poseibility, on a very limited
bagis, of carrying out investigations of a more or less fundamental nature
into narrowly defined aspects of industrial problems which involve either
the basic or engineering sciences. Where a university existe, its science
and. engineering departments should relate their Tesearch as much as possible : .
- to problems arising‘ouﬁ'of;their environment and should normally be expected o
to look for such "relevant" research topice in industry amongst other fields,
Such a service cannot fulfil the requirements for technological R, & D, S L
support to local industry. This can only be provided by one of the other
of the firet two types of institutions described, '

Dr, Banjo explained that it was important for the Panel to give con-.
sideration to the possible forms end functions for the type of institutions.
envisaged in the study projects The second meeting of the Panel would =zlgo
include a tour of a number of selected African countries and universities
which were interested -in the programme for ingtitutional development. It
would be necéssary for the panel to arrive at some guide criteria which
would enable the HCA o analyse and compare the different proposals that
are expected to come in from seversl couatries in the African region,

Discussion

The question as to the relation of the proposed institutions to exist—
ing universities came under close discussion. It was folt that whether they
were developed as independent institutions or not, the advanced ingtitutions
should maintain the closest co~operation with existing universities,  The - -
panel also considered it desirable that existing research institutes should
‘maintain close contacts with universities,

This latter view point seemed to Tun counter to the actual trend obsey~
ved in gome parts of Africa. In West Africa, for example, research insti~
tutes have indicated = preference to move awsy. from the influencs of univer— .
sities., The main rezson appears to be the conservative origntation of exis-
ting universitiss towards research. The universitiss in Africa still held .
to the "clagsical traditions" of university work they had inherited from ,
their founders and were mainly oriented towards manpower production and dis~
cipline oriented,research;-‘Furthermore, their traditions of seleoting re- : s
Search topics left much to be desired. Many African university science ‘ '
departments for example prefer to select_research-toPiGS.Which-were'extené
sions of ingoing research in Burope or America, Such topics eagily and
eaTly led to research papers for publication, but often did not contribute
nuch towards the solution of local problems, Furthermore, the university
traditions of leisurely research which they 8till maintained were not sl f-
able for the pace of migsion~oriented research with deadlines. This explain-
ed the general feeling prevalent among many policy-makers that the exist-
ing universities as constituted and administered, could not be depended up-—
on a8 the most suitable institutions to generate new technology,
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ago

The . Ass001atlon of African Un1Ver31t1es had dlsoussed +this gubject at
one of it meetings and had recommended that the research. and .otheT aetivdi-
ties of its member universities should be directed towards the needs of
.the oountrles which they served Thls should not be considered as incom-
'patlble with the pure’ sclence research act1v1t1es that was often the central
1nterest Oflunlverslty sclentlsts. :

o It was suggested that a wmore effective way of 1nfluen01ng university
research in the new directions would be to earmark the funds provided for
. researoh for dlfferent categories of research in accordance with ‘the poli~-
cies of Covernment., In the United Kingdom, for example, the University
_ Grants Committee the Science Hesearch Council and the Ministry of Techno—

) ‘logy provmded funds for research in dzstznctly dliferent fislds such as pure

sclence? applled sclenoe and 1ndustr1al sclenoe. s

Purposes and functlons

e The meetlng acoepted in prlnclple the proposals put forward in the
paper for the purposes to guide the creation of the proposed advanced irs~—
“titutes and classified them in ‘threé groups:

Group I - ReéearchfandﬁieveIOpment

(a) To proauce new rechnology through applled researoh and &evelop—
- ment (R & D), .

(b) To adapt impérted technology to 1ooa1 condztlons, 1nciud1ng the
use of 100@1 raw materlals._' '

R o . e

(0)‘_To develop ‘new produots more suited to local requirements.h

-~(d)‘3To develop new or 1mproved processes for the productlon of erlst—_
. ing looal produots,“__ Do

(e} To develop plant and equlpment necessary for 1ndustr1al atlllm
: . zation of the technologles and prooesses developed in the insti- .
futes ' .

Group I1 - Teohnlcal asslstsnOe to 1ndustry

(a) mo provzde technlcal support ‘and consultlng serv1ces to 1ocal
industries uUsing new or imported teohnologles. :

”(b) To 1ntroduce and promote 1mproved quallty standards in local
- products.' :

‘Group IIE - Teachlng and tralnlng

(a) ETo traln manpower necesSary for “the utlllzatlon of the new:
'technologles developed in the insgtitute.

() To %rain teachers, produce literature and teaching materlals to
support teaching and training in the new technologies at other
institutions,
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Forms of organization

The subject of organlzatlonal form Teceived con31derab1e attentlon“
The Panel .considered it more useful to expand the three forms introduced in
the paper to four categories for purposas 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
ST : either as a completely independent organlzatlon or as an
industry—-sponsored org anlzatlon.
Category B =~ A SPeGlallZed research 1netitute with independent adminis—
' tration but attached to an ex1st1ng university under ‘special
relatlons. :

Category c.f.w - Expansion of the activities of technologlcal unlver51ty to
: provide capacity for carrying out research and development
on behalf of industry or chernment.

- Category D -~ Strenthenlng of existing departments of science and
: ' engineering in the usual "gll-purpose' unlver31ﬁy to enable
them to carcy out research on behalf of Government and
Cindustry.

Eack of these four approaches to providing R, & D. services were dis—
cussed at some length. Functionally, categories A4 and B could be congidered
the same, These types of organization offered the possibility of demigning
an institution more closely fitted to the kind of research and development
required: +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 epe61allzat10n.

This type ef research 1nst1tute is partlcularly sultable 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 prodietion of manpower. However, the institute N
will make a valuable contribution to manpower production through +he sraining
of teachers for the technologies in whiech it SPeclallzes, - -

 The main distinction that the Panel nade between types A and B was
that, in the case of. & completely independent research 1nst1tute, it might ,
be difficult to obtain close co~operation between it and a local university o
where there is one, as would bave been obtained if i%v 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 llmltatlons arlslng from sguch
staffing. -
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The case for an 1ndependent research institute of type & would usually
arise under the follomnb conaltlone,

;(1) Where there is no unlver31ty or equlvalent 1net1tutlon avallable,

l'(ii)” Where a unlverelty ex1sts Wthh is not equlpped for or 1nter~
.ested in- technology.- : g _ P

(iii) Where there iﬁ;well.developed industrial coépperetlon within a
particular industry and the member compan:es wish to teckle
-Jo1ntLy some of their own technologlcal problems.

(iv) Where entlrely new 1ndustr1es requlre to. be oreated based on
a country 8 natural TesSources. -

(v) Where there are large national projects which 1nvolve techno—
logical research on a scale that would swamp a unlverelty.

(v1) ”here pecullar problems of humen, polltlcal, mllltary or cll—
matic conditions ealet

Slmllar s;tuatlonel factors as for {(iv) - (v1) Would indicate a choice
of type B when a suitable university already exists., However, one must bear
in mind the growing trend in unlver31ty thinking that. unlver31t1es should not
undertake mllltary research,

The type C solutlon, as. elready 1na10ated, involves the expan51on of tke
act1V1t1es of an essentially technological university to provide the capa-
city for carrying out Tesearch and development. on behalf of 1ndustry or
Government. The most successful way of organlzlng such R. & D.° serv1oes for
outdide clients is t0 create within the framework of the un1VerS1ty a sepa—
rate department charged with the responsibllity of establishing and main-

. taining contacts with 1ndustry and other elients and with the negotxatlng

-and acceptance of R, & D, assignments from clients. C

This solution is an easy and effective way of starting to assist industry
where a technoloblcal unlverelty exists, It also has the special feature
that a wider ran.e of industrieés’ carl be ﬂerved then in the cage of a specia~-
lized research institution. It is best suited to a831gnments WhlGh fall
within one Or the other of the following categorleS° o

(i) Development of soluulons t6 problems arlslng from the practlce
of ex1st1ng technologles. B

(11) Adv1ce on operatlng problems of 1ndustr1al concerns.

(1;;)n General‘oonsultanoy_eerv1oee of_a l;mited scope. .
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Thls type of rganlzaul n Oannht deal przperly Wifh 1arge scale H, & D.

“where an entively new technclcgy is belng develiped, .r where extensive pro-
ductl n techniques reguire tc be created. -~ The cnly way that a technelogical,
oy other unrve¢31ty can tackle k. & D, assignments: of greater magnitude than

; flndloated in. the categurles listed we uld be tucrgqte_Elspeclaltaek.grou

a technuloclcal unlver31ty can do,. OSSN P w;a_i

“researchers deveted entirely to & particular K., & D. assignient. However,

thls is reglly an- embrya fT“aanatlbn ot type E alreadJ dlscussed - .
LA technolcglcal unlver31ty whlch is ufferlnb R & D services o, 1nw' _

dustxy will- need t"pay gredt attentl n -t the” cnmpr31t1<n f . ite pr'fes— 3 ,

Eilinal staff. In'partlculaf9 a. substantlal pr\phrtl noof 1ts faculty mem— ¢

~bers should be engineers -and- technul gists’ recrulted from- 1ndustny and ‘whe /

have ‘already achieved some reputatlbn in their: <wn fields, 'If this nct:the

case, 1ndustry will not recignize the un1Ver81ty “tegdchersias experts An their

n. & D problems= the unlver51ty may oifex=1ts serv1ces but nobg&y will come.,

_ The type D sclutlcn cuvers the case: “WReTe! a. 01&851031 unlver31ty d; reE
to strengthen eﬂlstlng departmenﬁs hf science and englneerlﬂg 8¢ a8:tobe
sable %o carry cut K, & D. on behalf «f 1ndabtry;a‘0ne bag tc bear iniming
Cthat” there are! factors which Timit the ablllty < Fra c]a531cal type univer-
sity with essentlally "academlc” tradltlcns tosdeploy -i%s resources ‘and -
nodify its organizaticn sc as to earry cut work foxr 1ndustry 1n the way that

One of these factors is that research in the 013531ca1 type of-anlver_
»8ity is ncrmally subject-criented. This tradition makes it difficult for
~the university to undertake mission-oriented .research of a nalti-discip-

* linary nature. The. research serviges which g unlver31ty <T this Aype can
“‘offer- v 1ndustny w1ll be mere in the nature of Tresearch inte fundamental
‘scieniific cor applied sclenc@ preblems whlch mlght arise in ccnnecticn with
prcduetl SN aot1v1t1es. : ) S _ _ o]

QThe 09n01u51on is'that, if a classical type university wishes tc assist
cindustry by providing K. & D, services; it is better for” it to create a sepa~—
rate unit fur this purpcse which Wlll Lperate like an 1nst1tute fir teohﬂnm

3 loglcal research (type B Sulutlbﬂ)

'8, LIAIQON BLTDL&N INDUbTRY AND TNSTITUTES |
' FOR APPLIED SCIENC? AND TECHNOLOGY

One subject Wthh arrused ce ns1derable 1nterest and dlSCuSSlth by tae
-Panel was- the quesiiin of lisiscn between industry and’ 1nst1tutes for applled
geience and technulngy. I+ was emphasized that- experlenoe in the U.K. has

shown that an institute cr teohnologlcal udiversity wishing tc enier into the
field of Ry & D, services for industry needs te take . the . 1n1t1atIVG for
creatlng and maintaining liaiscn with- “the industries in Its propubed area of

-service, The ‘provision for such. llalSun ghould be formallaed in the Organi-

Czatiin structure of- the unlve381ty thruugh the creatxun S an’ reanlzatlonal
unit charged w1th the resp n31b111t1es gf llalscﬁ, o
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The sub;ect of llaieen Wiuh lndustxy was pertlcularly relevant to thef
proposals of the University of Science and Technology, Kumasi and, at the
request of the Panel, the Head of the Department ¢f Industrial Liaison at
UMIST wee invited tc join the discussicns cn the subject. During the dis-
cussich, a number of models of arrangements adcpted by dztferent U.K,
universities 1nolud1ng'UMIbT were . c\n31dered

Department‘of 1nduetr1al llaieon, VMIST

T order to prev1de for the functl ns of irdustrial ligison at UMIST
the Institute had set up a- Department «wf Industrial Liaimon with a Head uf
Department c¢f. the same etatue ag ther Heads o f Departments in the Inetltute.

- The Department was respcnelble fer day tc day contacts with industries
in the Greater Manchester area., This was dine through visits to 1nduetrlel_
flrme and by means of a periocdical deveted to technelogy in 1ndustny and in |
the. economy generally. Occasicnally, one-day seminars were held at the Inw‘
stitute on technelegical advancee, T problems in selected industries o
which hlghalevel staff cf flrms in the 1ndustry concerned wete 1nv1ted L

‘In aéd1t1un te general llale:n and the dlssemlnatlun Mf 1h€o“mat10n uf
interest to industries, the Department was resPonelble for the reception of
enquiries. from industry related o any research services which might be '
reguested.  The Department wuuld then arrangse the ccnsultaticns between ike
prospective ‘clients and the technological Departmeénts in thé Institute which
will deal with the research problem. The Department wculd negctiate the
research ccntract with the olients with the assistance ¢f the cther Depart-
mentsinvelved ‘in the project; and woulkd generally admlnlster the reeearch
centract dureng the proaect perlcd :
Fees were usually charged for each research pruject, eufflcleﬂt to
cever the costs 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 cperated the services it offered om a nun—proflt
basis, but care was taken nct to undercut the fees that wenld be charged for.
a similar assignment by commercial R, & D, lgboratories and firms.

tCentre-xor_lnduetrlal Innevetgqnewﬂhivereitylef Strathelydes'GIaSgOW' o

A%t the University of Stratbelyde  which was a teohneloelcal unlverelty,.
a different arraniement had been chusen., With the assistance of the Ministry
of Technclogy, a:Centre of Industriil Inncvaticn was established as a part
of the formal structure c¢f the University and is subject on pelicy matters
toa Stesring Board of six faculy membore appointed by the University., The
Centre is under the managemnent Lf a3 Dlrectur with six PreJeet Engineers
under hlm.- .
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The Centre operates like a research consulting and contracting company
and accepts both design and research assignments, It has its own laboratory
and workshops and can carry out 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 coniract reguires it, other departments are brought in,

The Centre distributes particular problems in-the contract to the appropriate
departments, but retains repponsibility for the progress and management of -

the contract vis~a-~vis the client. This iz ensured by making a Project Engi-

neer responsible for the progress and execution of each contract, The Centre. :
- is thus redponsible for keeping time schedules agreed with the client., The T
 departments working on any problems within the Universityuare'thgreby}saved
the necessity of commercial negotiations with outside fiprms,

One interesting feature in the operatiocn of the Centre'owahnovation is
the freedom it has to place sub-contracts on any project cutside the Univer—.

sity, if it considers that the competence to carry out part of g project is
not available within the University's departments.

Industrial'promotion and development service, University of Lancaster

The University of Lancaster inm the North 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 industrisl
promotion and development service created and run in partnership with the
City Council of Lahcaster. ' g

Pno objeot of the schémo is-to.attract industry into Léncaster whioh is a
- smallish Yown in a rural area, The city offers new industries economic in~
centives in the form of accommodation, factory sites and services at reasene
able rates.. The University acts as the technical branch of the industrial
promotion service by offering the services of its technological and manage— -
- ment depariments for tackling the technical and organizational problems of

new indusiries 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 cénsulting~company,fUnivefsity of : Loughborough

" At the University of Loughbarough, anothér of the new technolozical . -
universities, again a different approach has been taken. Their solution to
the problem of liaison with industTies hag 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 R. & D. contracts for industrial clients
Just like any private firm and passes on the resesrch 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
gscales in fixing the remuneration of the Managing Director and his technical
officers who have tc be paid at rates competitive with their counterparts



E/CN.14/541
Page 21

in private research firms, The second advantage is the legal protection
_prov1ded by the llmlted llablllty status of the consultlng firm.

Motivating the partlclpatlon of unxver31ty staff members

. The motlvatlon of a uﬂlver31ty developlng or entering into a scheme 1o
-provide R & D. services for 1ndust:y is guite clear. It 1s arimarily to
contribute to ‘the teohnolOﬂlcal and incustrial provress of the community
which supports the university itself and which it was created to serve. A
second Tactor is provision of research projects and financing for post-—~
graduate work, Many univérsities, particularly in the U.S.4., have built
great research schools exclu51ve1y on the ba31s of accept ing coniract re-—
search a381gnments. :

However’9 the motivation of sitaff members cannot be haken for granted to

" the same extent., -There will, of course, be some members who will wish to
‘pérticipate in such a -service for reasons very similar te these of the univerw
sity itselfs but these are likely to be Heads of Departments or very senior
faculty members with research schools to maintain, Other staff members will
requlre mors personal incentives. ' '

_ S In many un1versaﬁles, whether. there ig a contract researoh soheme or
" hot, individual staff members are still free to accept consulting assiguments
directly firom industry urder terms provided for in their coniracts of ser—
vice. In some universities; a proportion of fees received for such con—
" sulting assigunments has to be paid over to the university.. - It seems ¢lear
~ that for-an industrial R. & D. service formally operated by the unlver51ty
- to be successful, some arrangements should be made for a proportion’'of the
fees received from consulting contracts to be paid to. staff members parti-
cipating in a project, in the form of. additional emolumen®s,-. This will
provide motivation for staff members to participate in 1*esea,r{:h contracts
where they are not obliged to'do so by their general sgrvice agreements
'w1th the unlver31ty itself, :

9. EXAMINATTON OF SPECTSTC PLOPOSALS FROM
-  AFRICAN UNIVEKSITLES

- The 1ater sessions of the Panel . of prerts were devoteat3a oonslderatlon
of proposals from the University of Scilence and Technology, Kumasi and the
University of Ibpadan, ‘for the establishment of new organizations. depending
on the existing universities,; which would be concerned with R. & D. gervices
for industry. A third proposal which had been expected from Ahmadu Bello
University, Zaria,was not available as the representative from that univer-
" gity had not been able to attend the meeting of the Panal, . However, Dr.
Banjo gave the information that: some exploratory discussions which he had
had with the Professor of Mechanical Engirneering, Abmadu Bello University,

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

-of their enginesring dewartments ao'as to enable the university ic offer
advisory and research services %o the local industry. -As. Ahmadu Bello
University was a classical all-purpose vniversity, its proposals could be
claseified as falling within a-fype P organlzatlon as d1scuswed in the
previous ssction.
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As the representative of Ahmadu Bello University was not present, nc
discussion was undertaken about its proposed technological services for.
industry., The Panel decided that 1% could take up these proposals for con-
sideration during its Study Tour of a number of African universities ths fol-
lowing year which would include Ahmadu Bello University. ' '

Proposals-for a technology advisory ceéntre, U.S5,T., Kumasi

The proposals of the University of Science and Technology, Kumasi, were
presented orally by Professor Sey (see Appendix IV), “He said that two years
‘before, a number of staff from the enginesring and chemistry departments of
the University had constituted themselves into a "“Technology Group". with the
objective of providing scientific and technological advisory services io
small businessmen andé farmers in and around Kumasi. UNMewbership of the Group-
was purely voluntary and the enthusiasm of its members provided its main
driving force, The University did not officially recognize the Group. which
meant that it did not have formal support, or finarce 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 tock place in the thinking of
the University authorities in favour of the activities of.the Technology
- Group. -This was also partly wmotivated by the fact that the statutes of the
University formally charged it to undertake functions vis-a-vis the commnity,
similar to those bYeing taken up by the Technoleogy - Group., It was, itherefore,
considered that, Ffor the University to fully fulfil its terms of reference,
. a formally constituted organization 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 experiise available at U.S.T. : :

, This change in thinking at the pollicy-making level of ¥.3.T. led to the
‘proposals for the creation of a "Technology Advisory Centre" which would
provide a technology advisory service for local industry. Through suck 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 hy the University
Council, #ider consultations with interested oryanizations such as the

L 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 nﬁmber of critical points were made about
‘the proposals put- forward for the scheme: ' '

(i) Participation was gtill left to the personal enthusiasm and. the
‘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 in place
of the idea of paying honoraria. : y J :
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(ii) The extent to whloh departmental resources gould be utlllzed

L -in the soheme and the involwvement of staff members was dependent
_  on. time left over after discharging their normal teaching Tespen-—
- Vszbzlztlos,‘ Thls limitation would requlre to be looked 1nto.-

f (iii)[;The proposed Board (or Dlreotorate) was very large because 1t
) was felt that. this would provide many points of contact with -
Government and with industry. However, the Panel was of the-
- view that there. mlght be moré effective methods of prov1d1ng
~the contacts required without having the disadvantazge of such
‘a large Board composed, in a large part, of individuals not
connected with ‘the actual R, & D. operations,

I(iv) The limitations of a type ¢ organization as deseribed in Section
7 of this report will be applicable, The University should not
expect the advisory service to provide a suitable framework for

- .large scale R. & D., unless some members of the staff can be -
. .detached on a full-time b331s to concentrate on the a351gnments
-acoepted : : S

‘l.gl,i:The University appoared to have recognized this latier point by
making provision in their plans for the eventualappolntMBnt Co
of full-time Tresearch fellows, :

(v) ~The idea of a Management Committee as constituted in the proposals
' ~with an HExecutive Secretary of lecturer status to manags and '
operate the gcheme may be difficult to implement, successfully
becguse of its membershlp which consists of very busy people
already likely to be fully loaded with their eXlStlng respon-—

sibilities, ,

An arrangement with a. more senior level executive in charge of
the service in the role of General Manager, Director of Chief

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

_ Dlreotor should not.be below the status of other Heads of Depart—
mont and the Management Commlttee would be- better conceived of
as organlzed around: the office of the Pirector rather than the
office of the Vloe—Chanoellor. :

Proposals for an. 1nst1tute of applled sclence and teohnologv,
Unlver51tv of Ibadan L o . .

The proposals of the Unxvers1ty of Ibadan were: contalned in a paper -
prepared by the Unlver31ty for the Panel. The paper was distributed o
Panel members, and_presented by Professor Lambo, the Vlce—Chanoellor. It
is reproduced at Appendix V of . this report ! : .
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. ~In presenting the paper, onfeseor'Lamoo stated that the proposal to

establish an institute of applied séience and technology was made in resg-—
‘ponse to his country's need to correct the imbalance in her’ 1nst1tutlons

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

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

pointed out by the Hational Universities Commission in Wigeria whick 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 a part of Ibadan Unlver31ty s response to the new policy. The
establishment of the ‘proposed institute, in addition %o offering greater s
scope of activity in technological fields, would also permit. the University
to relate its resedrch and teaching act1v1t1e° to the social ‘and economic
. needs of the country.

“The institute would be 1nterdlsolp11nazy in the nature of its work and
would work very closely with research institutes and other unlver51ty—leVel
institutions in and around Ibadan., I+ would “train high-level. manpower in a
- number of selected priority fields and gmphasis would be on postgraduate
rather than undergraduate training, Empbasis would also be placed on the
development of research programmes to promoie the application of science
. and teclinology to development. During the previous months, .considerable

discussionm had’ gone into defining the objectives for the proposed insti-
tute and outlining a programme for its operations. The result of their
thinking and dlSCu8810n Was embodied in the paper he was presenting to the
Panel. e
. The proposals of Ibadan University, being available to members in _
written form were discussed in some detail, The main points commented upon
are summarized in this report.

5

(a) Objectives

It was suggested that the objectives would be a better ghlde to imple—
mentation action if they were specified clearly in terms of the pur-
poses to be achieved rathér than in terms of 1nstruments that might

be employed towards achieving such purposes. Thi& would leave despired
flexibility in implementation and avoid'possible_debates at a later
date when protagonists of the "means" might oonvert these to the "ends"a

TEn the analysmuof'tﬁa.nsﬁﬁaend oon31derat10ns whloh led to deflnlng
the necegsity for an institute, many important priorities had, in -
fact, been identified. However, it would be impracticable to attempt

" to cater for such a wide Speotrum of needs in one institute as some of
the subgects proposed wWwere of sufflolently wide scope in themselves to
have one 1nst1tute each devoted to them.

A oonS1derat10n 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 undertzken by 3he strensg-
 toening  of the engineering faculties already existing in three out of
Nigeria's five universities viz, lagos, Ahmadu Bello and Fsukka,
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WHQWéﬁer, the prOblem'réﬁealea by the analyeis of needs was eeseﬁtially
the lack of technology for the procesging and utilization of 'local agri-

eultural: and dther Taw materials., . It. seemed therefors -that the primary
“role’for the institute env1eaged snould be ‘the development of :new or

" the -adaptation of existing technology from eleewhere for the u+111-

(v)

" The list of needs and subject areas identified in the ‘Tbadan . paper

.zatlon of local raw materlale in produotlon.

Wlth these comments, a sugsested reformulatlon of the obaectlves was
as followss : :

(i)' To develop the technology required for the exploitation of
the country's natural resources and the efficient utlllyatlon
of the country's Taw materlals in productlon.

ca{41) To 1lzk un1versmty reeearoh and teaohlng more olosely Wlth the
C needs of industry enterprises’ and thereby ensure. that the scien~
tighs and technologists produced by -the university are better
prepared te fit into the demand patterns of 1ndustzyr

(iii) To develop and intensily research programmes whioh will pro-~
mote the applloatlon of science and technology to developmsnt
1n Nigeria, _

Struoture o . ‘[~"‘“ SR ;: cooTe -

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

- poses envisaged. Some other needs could be. effeotlvely catered for

by appropriate epeolallzatlonevln e11st1ng university technological

‘=departments and did not at this stage requlre the expensive approach

of creating a whole hew institute.

Among the subgeote whloh would Teguire separute 1nst1tutlonal developm
ment at this Stage weres - ‘

‘Farth eo1enoee, Petroleum teohnology5 Ebod science and teohuo~
logys Materials seience and teohnology, Machinery design and
development Agrlcultural engineerings. Foreetny eng 1neer1ng.

. These could be combined into three-groaps each of which could form
the basis of a separate institute:

I = Food sciencé and technology gy Materlale sclence end technology,
' Maohlneny design and developmeu$; " ‘ . :

IT - Earth_eoienoee; Petroleum technologys

11 - ”*Agrioglﬁufei'engineering;”Foieetny_engineefing.} 
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Cther subjects listed in the paper such ag envirommantal. siudies.and.
health engineering would not Justify the creation of separate insti-
tutes at this stage. They could be provided for within the framework
of existing university departments, Health engineering(or Sanitary
Ingineering as oommonly known) could be effectively provided. for ss a
specialization in Civil tngineering Department, Invironmental studies
could be déalt with as a mgltidisciplinary programme by the colla-—
‘boration of s number of appropriate departments of the university.

(¢) Tochnician training o .
One of the guestions whick figured large in the paper was the need
to train techniciaus for industries.. The inadequate supply of tech~
nicians for industries in Figeria is well documented in a number of
Government and other industrigl reports. On the basis of the example
- of the Laboratony'Technician's Training Scheme whick had been in opera-
tion at Ibadan University for some years, a proposal was included in
‘Fhe paper that the new institute should develop a scheme to train
technicians for s aumber of in&ustries.including textiles, plastics,
petroleum, food, metallurgical, nuclear power, chemicals and phar-—
maceuticals,

This proposal was obviously based on an insufficient familiarity with
the role of the technician in industry. The functions which the indus-—
trial technician has +o carry ocut in an industrial establishment re-~
guire considerable direct'familiarity with the technologies of the
industry and the actual production operations, This mesns that an
industrial technician needs to be trained within, or at least in close
contact with the industry in which he is going to work, The failure
to realise and to provide sufficiently for such contact with his indus—

- tTy had led to many of the technicians produced by existing technical
colleges in Nigeria being. rejected by the industrial employers.

--Thg proposal contained in the Ibadan paper on technician training would

merely multiply the erryors in the training of technicians which had gl

ready been demonstrated by the experience of the existing technicsal '
colleges in the country, Tuture improvements in the training of tech- -

nicians lie in'théLdirectipn-of orgarizing irajining schemes.and insti-
- tutions closer to the industries converned rather than in the academic

context of a traditonal university. '

NOTE ON THE CONCLAT OF *INSTITUTE"

For future discussions_with the University of Tbadan it is imporiant
%o bear in mind the difference in ‘connotation in the usage of the word
"Institute" which is current dmbig members of the academioc staff a+t Ibadan
and the usage by the Panel, . This difference in connotation was discovered
at an earlier meeting between FCA and Ibadan University's representatives
and may have been responsible for some of the proposals in their paper which
do not fit into the framework of the institutional development programme

being examined by the Panel. o
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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 consisis 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 deparimént also
functions as the director or head of the "Institute". However, such an
MInstitute" is a part of a larger depavtment or faculiy and often has no
- geparate physical identity. It is primarily an administrative entity set
up to provide special attention to research or training in a épecialiszed
- sub-division of a major discipline,. Existing examples in Ibadan University
-aTe the "Instituie of Biducation" within the Faculty of Education and the
"Institute of Child Health" whose director is also the professor of Pedla—
atrlcs in, the Féculty of Medlclne, ‘

- The concept of ah "Institube" which the HCA and the Panel are concerned

.ﬁ=w1th An the programme for the creation of advanced institutes for applied

- goience and technology relate to multi~disciplinary research and training
institetes with fully developed depariments 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.. FLTURE TWORK OF THE PAN&L CF EXPERTS

At the end of the mea+1ng of the Panel of Experts, it was clear that
the Panel wag not yet in a position to give a2 final report and recommenda—
tions to guide future development of the programme for creating advanced
“institutions for applled gcience and technology in the Africarn region,

To begln w1th the diversity of conditions in dlfferent countries, il-
lustrated so well by the differences in the proposals from the U.8.T.,
Kumssi; and from University of Ibadan; made it imperative that the Panel
be . given the opportunity to Ffamiliarize itself with the conditions in the
~region at firet hand in so .far as these were réelevant to the programme.

- This could be achieved by a study tour t0 a number of African countries

and universities which had expressed an interest in institutional expansion
that fell Within the programme on hand. Amongst such univer51tles Were
University, Zarla; the Unlverslty of Ibadan and the Unlver31ty of Science
and Technology, Xumasi.

The ECA had envisaged that such study v151ts could bea arranged during
the middle of 1971 and would precede thé Second Meeting of the Panel of
Experts. The Second Meeting would be planned to take plaoe in Addis Ababa
at the conclusion of the study v181ts. : .

The first meetlng kad been devoted to an examination of concepts,
issues and problems and had resulted in a numbér of very valuable guidelines.
The study visits to be arranged would enalie the Panel to study at first
~hand the conditions and enviromments of a number of proposed 1nst1tut10ns
to:be dealt with in the institutions in the d1fferent countrles.
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B The second meeting would anslyse all the. additional data to be col-

leoted during the study visits and using this in conjunction with the
=results of the first meeting would direct itm attention to preparing a
final report of a normative character with recommendatlons and guldellnes
for prOﬂramme implementation.

. The second report should.deal w1th the follow1ng matterss.

Part I°' ?ype of Institutes relevant to the range of needs and .
-prlorltles in the African reglon,

This sectlon of the report will be devoted to an analysis
of different models and a value analysis methodology for
“making a type seleetlon which w1ll takc 1nto congiderae
Fions :

(a) conditions and'environments;_
(b)  optimum suitable solutions;
(c) optimum possible solutionss
- {(d) optimum economically possible solutioné..
An attempt will be made to put the final conclusions in-
. this section into a tabular form which will facilitate
sslectlon of type of 1nst1tute agalnst glven parameters.
Pgrt 11, Establlsh procedure guldellnes for the selectlon and 1mplemen—
" tation of individual projects under the pr05ramme. 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
Ain Part I, : .
(o) Actlon $0 be taken %o attract the 1nterest and comopeTra—
: tion of clients for the services of %he- institute in

industry and commerce and to malntaln liaison,

(d) The practical organization, financing and budgetzng
' for the project..

(e) The‘survey'dfhmanpower‘available for the project and
the attraction of basic staff.
(f) The prsparation of working programmes.

(g) Study, at a very sarly stage, of communication and . ’
' collaboration with Goverument,; Industry and other
Institutions,
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" Appendiz I: THE MANCHESTER UNTVIRSTTY INSTITUTE OF SCTENCE 4ND TECHNOLOGY

Talk given by the Right Honourable The Lord Bowden of Chesterfield,
"Principal of lMgnchester University Institute of Science &_Teohnologg

Higtorieal Background

.~ The College of Technology was started in 1824 as a Mechanics Institute

: With.the object of acquainting local cra tsmen and artigans with scientific
knowledge and principles relevant to the trades they were practi ing. It
was considered that in this way these local crafisipen could gain greater
skills in their irades and possibly contribute new ideas in their relevant
fields. Through local benefaction the Instituie was able in 1827 to esta-
blish a nucleus of the necessary accommodation for its activities. Addi-—
~tiomal 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 the Royal Charter
in 1903, The Institute has remained part of the University as ite Faculty
. of Technology; but it differs from the other faculties in that under its
charter which wae 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
inoluded courses leading to the Higher Nationsl Certificate and to the Asso-
Cigteship and Féllowship of the College, as well as a number of courses Ffor
craftsmen. The responsibility for running these courses has gradually been
taken over by other institutions established in Manchester. - The College how-—
ever continues to rum short courses lasting a week or & 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 UK., and has never
limited itself to doing only what others expect  to do, One way leading
to failure is to copy other people's idead. The College is an.unconventionzl
outfit in the U.K. with more in common with & German Technische Hochschule
than with most Engineering Depariments in Bnglish Universities. It is more
like the Technische.Eochschule«in“Delftg Aachen or Zurich than an ordinary
English Department of Engineering. o ' :
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The Minchester University Institute of Science and Technology has
pioneered the establishment of many new departments of technology in
bngland. It was the first to esteolish inFngland departuments of Building .
Technology, Papgggﬁechnolng;@ﬁextilclTechnology;'Pokymeﬁ‘Techﬁélbgﬁ'an@;f;*%m
Chemical Engincering, The Chemical Engineering Department ik stil1l the” o
biggest in ITurope. It is also appropriate to note that Professor Koenigs~.
bergerts was the first Division of Machine Tool Engineering in Bngland.,
There ard now four others, but hig is 8till the biggest and the ‘only one
which specialiZes in machitie t00l design, It is however worth noting that
in the conservative climate of university thinking in JoKos it is often
hard to.establish an entirely new discipline of a new Professors one has =
often to persevere,in the face of opposition and the derision of tae rest
of the academic world, o - S

Developments since 1956

- In 1956, the British Govérnment decided that it needed more enginesrs
and in order to educate them it reéquired a number of specialist institutions,
Three were selected: the Imperial College of London, Strathelyde University
and. the Manchester University Institute of Science and Technology. 4s a
‘Tesult of this decision, extra resources and firance were put at the dig-
posal of the Institute. Since then the student numbers and the balance
of work changed. Soms non-degree programmes were phased out and taken
over by other institutions. Bowever, because of its excelleont laboratory
facilities it was necessary and desirable to continue some of the non-
degree programmes which could not be immediately carried out as well elsg—
wheTsa, : o

There are now 700 post-graduate students and’ 2,500 undergraduates, a
ratio of about 4:1, It is intended that the proportion .of post-graduate
students should rise still further till there is a balance between pogte-
graduate and under~graduate numBers. This ratio has already been achieved
in the Mechanical Bngineering Department which at present has 150 post-
graduate students. o S e R : :

Farticipation of industry in teaching and research

Iis very close comnection with local industry is one of the important -
features of the Institute and éan be traced back to the early days of the
Institute!s existence. The professors are consulted by .industry on a
variety of research problems ang generally all staff have had indusirial
experience, A bumber of prominent specialists from industry serve as part—-
time academic staff and -offer part of their time either to give leotures
or to supervise research programmes at the Institute. There are morg parte
time members of staff here than at any ‘other University in Britain. To
guote a few examples, the Head of the I.D.I.t's Pharmaceutical Division and
a Director of the same firm come in one day a week, The Chief Personnel
Officer of the British Hailway Corporation had recently beecn appointed a
rart-time professor in the Department of Management Sciences. ‘People like~
this help to bring the students in direct contact with tlie realities of
life in industry, ' :
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There is, within the Institute's Structure, a Bureau of Industrial
Liaison whose duty it is to promote close collaboration betwsen 1ndustry
and the Institute.

Non-academic 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 crafitsmen 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 point, they become dedicated, enthusiastic and competent men. The
Institute depends more on them than perhaps any other university. They
have enormous loyaliy and affeciion for the place. :

-
-

The Governing Council

As mentioned earlier, the Institute has its own Governing Council,
The current President of the Council 'is 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 businsssmen on the Council hae been enormously important.

Qontacts 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 sstablished good links with. the University of Sgience and Techno-
logy, Kumasi., It follows with interest and concern the vast number of en—
ginGering problems being thckled in the developing countries, For example
the Institute has long been studying the problems of transmitting electric
power, Gountries such as Egypt, Ivan, Pakistan, India, Siam and Turkey are
gome of the other fourtesn countries where there are centres at which loecal
engineers are studying the designs of the appropriate power transmitting
networks for distributing electriciiy in their countries, Its particularly -
gratifying for the Institute that the Chief Ingineers and their Deputies at
twelve of these centres graduated from UMIST. The Institute continues to
enrcl many forecign students who come here for graduate or postgraduate stu-—
dies. Its links with countries all over thé world are thus mazintained and
particularly with developing countries., - It is the belief of UMIST that one
of the functions of the Institute is to make it 90551ble for more people
to lead better lives,

in conclu31on, Lord Bowden asdded that pqule had wanted to do the thlngs
he and his colleagues had done st UMIST forty years or more ago but the
money wag not available., The present success is in a large measure due to

-~ the fact that the ideas that they had reallzed at UMIST came at the right

moment of time,
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Appendix $I; THE -NE&D FOR ADVANCHD INSTITUTES FOR- APPLIuD

%CI"“CE AFD TBCHFOLOGY IN AFRICA

'Introductzon

. The standard of 11V1ng and the well-belng of any country depends 1n

" the first place on the guality and quantity and the value of the goods and '

services it produces. A common characteristic of the produciion of under-

N developed countries is that most of it is in the form of agricultural or
" minéral raw materials. The typical underdeveloped country leaves the indus—
“grial processing of its agricultural or wineral raw materials to other coun-

tries and imports the manufactured produets it needs t0 sustaln any modern

_patterns of 11v1ng._

In the world of - today, a countny whose productlon reains in:this
pattern hes few if any chances of becoming a developing let alone a deve~
loped country. Its income through trade depends entlrelx 6n decisions and
conditions outside its control and the value of its hational production

. depends on constantly detriorsting terms of trade. + This :is so bscauge a

country exporting untreated raw materials has to acceép® the conditons and
prices imposed by ite overseas customers:  on +tHe othey hand, the same
country is entirely subject to the conditions and prices dictated by 1its
suppliers when purchasxng ﬁhe manufactured goods 1t requlres for moderm

‘nizing its way of 1life,’

Except for the special casg of an c¢il-rich,. small country,  a coﬁntry
cannot, therefore, base any self-sustalnlng developuent on the produciion
and export of natural raw materials alone.  The first steps:towards eso-

 nom1c growth can only take place whén -such an underdeveloped country begins
4o put a growing proportiom of the- labour of its own people into the raw

materials it exports, and at the sawe time begins o meet & growing pro—
portion of ifs own requirements for manufactured artloles through the

' growth of 1ocal 1ndustry. ST T ' a

This means that, as’ a’ flrst step, “the developlng countxy must. tny to

" increase the valiie added by  labour to its Taw material production either

by processing them to a"hlgh gquality corresponding to an-dnternationally
competltlve form, or to moré valuable semi~finished or even finished pro=

ducts. - In'a parallel developmerity the country should éndeavour to stimu~
_'1ate local industry to manufacture some of the’ gimplexr imported.. manufac-
"tureu products, pa;tloularly ‘those based on. the faw materlals 1t producesa

Need to acqulre and utlllze teohnology

“To achieve even this- llmlted step forward in the . expansion of its

productlve capa01ty, the" country involved must dccuire and utilize new’

technology. . Here the word "new! is: used only in the sense that the country
conoerned is not u31ng it alreaiy. ' T S
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The acquisition of techmnology for production can take many forms and
generally varies at different levels of the organization of productiori, 4%
the operating level, craftsmen can be taught new skills and processes, where
the production process necessaryry for the transformation of the raw materials
are available (already determined) and are directly apilicable. The pro-
cesg of acquisition is primarily a training process, - For such openly avail-
able, directly applicable technology, a similar process of tralnlng is suf-
Ticient at technlclan and profeSblonal 1evels.. :

Sometlmes the technology is not Openly av1lable but is the property of
a foreign company. -In -such a case two courses are .openj either to purchase
such technology through lidenses 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 ovning the
technology to open a plant to manufacture the product; this approach i=
only likely to Dbe successful when attractive market conditions exist for
the product to be manufactured. ' W : :
- Very often, although manufacturing processes exist for a product,
either. the product itself may need scome alteration in design to adapt it
more closely to its function in the developing country, or the process
itself may need some modificaticn to enable locally occuring raw materials
to be utilized: In this case, some redesign and developmental research
“has to be carried out on the produtt or process, or .on both, ;

A fourth type of case is where a new product needs to bhe d931fned to
satlsfy req01rements “that are peculiar t6 the developing country, or entlrely
new processes \have to be developed to suit unigue fealtures of locally ocour-
ring raw.mateiials, or to manufacture products that are peculiar to the
local demand, In such cases, new designs have to be undertaken and local
'researoh and development becomes esaential.

When the technology to be acquired is already well develoned rud openly
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 throug gh train—
ing and praoctical 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—initio, more specialized institutions
are required. Such specialized institutions will be councerned 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 Thise type can take several forms, but essentially theoy
%1311 .be advanced post-gradunte institutions where gualified socienticts and
technologists will work on new problems arising from the needs of indusiry
‘to produce Finished materials from locally cccurring . raw materials; or %o
marufacture well-established products from local raw materials, or te 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 technclogy which reguirves a research base to
sustain its industrial appliication.
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Many tasks already await institutes of this type in many African coun-
tries. Some examples are: :

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

(i1) Development of indusirial 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 foeds.

(iii) Design and development of equipment and machinery more suited
1o local needs in a number of production seciors such as agri-
cultural operations, food processing and mineral ore preparation.

(iv) Design and manufacture of domestic utensils and equipmens suited -
to the pattern of life of the people. At the moment, the ten—
dency is to import such utensils and eguipments as are designed
for foreign culiures and to alter the patterns of lccal domestic
life to suit the imported articles.,
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IDEAS 45 TO POSSIBLE FC.MS AND FUNCTTONS
~ FOR ADVANCED. INSTITUTES FOR 4PPLIED
SCIENCE . aND- FECHNOLOGY. IN AFRICA .- -

!

The purposes envisaged for the type of 1nst1uutes uder conSLderatlon
nclude the fo]lowlng, : : .

.T%>e. (l)‘

(i)

To pro&uce new technology through ap)lled research and deve10p~
ment (n.& D, ).

! . -
| . - .

To adapt meo ~ted teohnology to local condltlons, 1ncludlng

.the use of local raw materlals,

(d4d)

T ()
()

o prov1de'uernnloal support end oonsultlng services to 1oca1
,enlndvstrles usmng hew or- 1mported technologlesn :

“Te‘develep new producte more sulted to local- requlremeniu.'

-To develop new ‘or. better processes for the productlon of

“existing local- products.

(vi)
(vi1)

(viiij

)

. To promote end 1ntroduce 1mproved quellty ﬂtandards 1n local
‘products, ‘

o txeaizmanpowel'neceesery for the utilization -ef'thefneg;_;

technologies developed in the institute.

To develop plant and equipment ﬁecessazy for industrial utili-
zation of the technologles and processes developed in the in-

stitute,

To prcvide general R, & Dy services to local industry 1n
golving technical problems encountered in production,

Different approaches have been proposed for the creation of. lnstl—-fﬁ-

tutions with’

‘2" higdion 1nclud1ng gome or all of the purpuses 1lsﬁed above,

,These fall 1nto three main oategorlee.

':‘fThe creatlon of an 1nst1tuulon pr1mer11y foi research and develop—
. ment. either as a.completely independent organization or as a

specialized ingtitute with independent administration but atta~
ched to an exlstlng unlverelty under speclal ?elatlone._

ff(B)’ The expen31on of. the act1V1tles of an ‘essentislly technical _
: university to provide the capacity for oerrylng out R, & D, on '
. behzlf of 1nduetry o Government. '
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(¢) The strengthening of existing departments of science and engine—
ering in the usual "gll-purpose" university to enable them to car-—
Ty out research on behalf of Government and industry,

- The institutions resulting and their capacity 1o céfroy out the pur~
poses listed vary according to which, approach is adopted,

Creation of a separate institution

The creaticn of a separate institution is usually advisable_whenithe ob~
jectives of the R. & D, to be undertaken imply the production of new Techno-
logy such as could lead to the establishment of unew industries, In this
. case; a1l aspects of the technology required for the new *ype of production
will need to be developed including the product design, manufacturing pro-
cesses and the equipment for the rroduction. : : S

By creating a separate institution, the organization can be fashioned
to sult the scale and %ype of operations required for planned R. & D, pro-
grammes. The institution is not inhibited by academic traditions and pro-
cedurss which weuld hinder its performance in the administration of its
essentially wresearch staff and in the management of its resocurces. . This type
of institqiion lends itself most readily to team-research of multi-discip-
lingry 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 instituticn,., '

- Usually, institutions of this type are created to deal with & NaTTrow
range of technologies. They tend to be specialized in objectives, but san
deal with all the aspects of science and technology reqguired for a parii-
cular field of industry, or type of production. In general, this is the
mogt effective type of institution in terms of working to & programme for
development of technology which is tied to the implementation of a develop-—
~ment plan., . ‘ : ’ '

|
4

An ingtitution of this type can train the manpower required for the new
%oohnologies developed in it. Bowever, its resources are better employed iz
training those who are going to teach the new technologies in institutions
that are more directly concerned with manpower productiod.

Expansidn_of the activities of an essentially tecﬁnical university

A technical university ie usually devoted to the training of manpower as
a primary objective, The urniversity aslso carries cut research in applied
. science and technology, but manpower training is its mos+ important purpose.
This implies that the techrical university teaches science and technology
which' is zlready researched and validated for application. '

In its research activities,it is possible for theé teaching stafl of such
a university to choose 'sub jeocts for research depending entirely on their own
individual interesis. In this case, the research activity of the techniocal
university will be similar in organization and tempo to the research work ins
the usual academic university, The situation changes only when suchk a univer—
sity decidés (as it probably ought to) that it should orient its research
activities %o solve problems ariging from irndustry., Such problems cau bs
selected om the initiative of the college, or undertaken at the request of
industrial concerns,
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In the lattier case, the tech.ical university usually starts by in-
viting to take advantage of its existing facilities, However, once the
demand builds ‘up, the university may. soon fiad iﬁselffunder,preSSaﬁe_to
cope with' a large volume of R. & D.. than iis existing .staff and plant can
handle. At this stage, a technical university that wants 4o continue to
Ccaryy. out R.&D, in full partuership with industry has to”organize,suph &
relationship on a more .formsl basis; "and must be prepared to expand its
facilities to cope with & significant proportion of the demand; o

This may imply increase in staffing both at professional {academic)
ahd technician levels. I% will ceriainly invelve the acquisition of addi-
- tional .laboratory equipmeént and technical plant. " If well organized, such
co=operation cap be very beneficial to the technical university itself in
terms of increased resources and new gnowledge if incorporate in the teach—
ing materiale, : ' : -

: The advantage of this approach is that it is easier to start off,
since the R. & D. services offered mrs based on an existing institution,
As large a rangs of industries can. be served as there are tethnological
departments in the university, However, the system has limitations in the
type of R. & D, assignments it can cope with. * The type of assiguments
that can be dealt with successfully will be more-in the nature of looking
for sclutions to problems arising from the practice of existing technolo-

gies, advice én.operating problems of industrial CoONncerns, or gensral con-
sultancy services of a limited nature. = . S '

. The system cannot deal properly with large scals R. & D. where entirely
new technology is being developed, or extensive production techniques re~ -
guire to be ocreated.. The only way the . technical univérsity can tackle assign-
. ments of greafer magnitude wonld be to areats a special taskigTOup devoted -
entirely %o a research brogramme, ThiS'iSyrhowever,'effectively the same
_ as creating an embryo organization of the first type, separate but asso-
ciated with the university, : ‘ ' o
- The technical university offering advisory services to industry cannot
orient its organization to the extent required to accept R. & D, programmes
of large scope tied to a development programme. Its main forte is that,
where existing industries already have sufficient technology to commence
operaticng, the technical university can provide consultancy service over
a wide range of industrial problems. ' ‘

There is one caveat, however.  The technical university will only
attract a demand from indugtry for advisory services or for contract R. & D,
if it has an sppropriate staffing policy. By this is meant that a sub-—
stantial proportion of its faculty members should be engineers ard tech-—
nologists drawn from industry who have already achieved scme. reputation in
their own fields, Otherwise industry will not recognize the university
teachers as experts in their R, & D. problems if they have no experience
in the kinds of applied science and technology problems arisiag in pro-
duction. 411 that might happen in that case is that isolated problems of
a primarily. puré science nature may be brought to the university by industzy,
but the chances are more that they will be offered to their own specialized
industrial research laboratories where these exmist.
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Strengthening of existing. dcpartmsnts of science aAd eng:neerlng
;1n the usual ”allwparpose” uanClblty '

Thls approaoh ig gimilar %o the cne dealt W1th 1n the precedﬂng paraw
graph in that it is-an attempt to make use of the Ffacilities availabe in
the science and engineering depar+ments of the: university to carry ont .
R, & D. on behalf of industry, Eowever, certain factors should be borne
inimind which 51gpwrlcan+1v affect the ablllty of a normal all«purpoSe
,-unlver51ty with essentially "academio" traditions to deploy its resources ' ,
~and modify its pattgrn of ‘organization to carry out R, & D, forxr 1nduqtrJ
“tin the same way that a teohnlcal unlveT51ty can doa_ : -

The remearch in the ordinary type of university is usaally subjeot—
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-
tiom of research in such a university is for fundamental rezearch and that

-the pace of work is not tied to deadlines for results. This approack iu
providing institutional facilities for applied science and technology iz
therefore but a compromise, and it is doubtful whether the ordlna:y Yaca-
demic' university can provide really effective suppori to indusiry with-
out’ radically changing the Yraditional patterns of organ 1zat10n and hnwrkh
ing which are characteristics of academic. universities.

- Nonetheless,. the ordinary type of unlverszty can make some cont¢1w:
-bution even. if it.only does research on fundamental aspects of indusirial
‘probléms.. . One. should, however, not expect significant technology to be.

- developed within the framework of such a unlver51ty, This type of appranh
- should only be looked .upon as a stop gap measure. The most effective wny
for the usual all-purposs umivers! sy to cater to the needs of indusiry for
technological R, & D, is %0 corea’e a scparate unit for this purpose which
will operate more or less a8 a small institute for technological resgearch,
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. Appendix IV: PrOPOSALS FOR A TECHEQLOGY ADVISORY CENIRE
' - AT THE UNIVERSITY OF SCIEZNCE AND TrCHNOLOGY, KUMASI

(Presented by Professor S. Sey, o : _ o , .
Uhlver51ty of Seience & Technology, Kumasi) =~ o

'Histofioal background

The 1dea of ‘a Technology A&v1sory Centre at the Unlver51ty of Solenoe
~and Technology,. Kumasi, originated from a number of staff members who decid
~ed to get together to form g group called the Kumasi Technology Group., Their
aim was t0 constitute themselves into a new source of scientific and techno-
logical servioce for small businessmen and 1ndustr1allsts, ‘The CGroup derived
its inspiration from the University Act and the Unlverelty Statutegwhioch lay
down that the University of Science and Technology, Kumasi,should concern
iteself directly with the problems of the oount:y, of 1nduetny and of all
aspects of the country's development,

The Group stazted from the 1n1t1at1ve of a few 1nd1v1duals and slowly
.gained the support of a number of staff members and eventually some. offlclal
Support from the Academic- Board of the University. However9 its activities
were based on the:enthusiasm of individual members and were regarded as
purely extragural activities on théir part.  Since the Group assembled to—- . -
gether a wide range of technical expertise from the University staff, it was
able to render valuable assistance on the solution of & number of problems
which faced local industries. The Group did considerable work in adv181ng
small industries in textiles (wog aving) and metal working,

Constitution into a Univeregjy Technology Advieory Centre

Asthe activities of the Kumasi Leohnology Group . expanded it became
quite obvious to-the University authorities that the service tney were ofi-
- ering wasy in ‘fact, one which it was the duty of the University to Tormally .,
undertake in accordance with its Act, and that the fulfilment of this role.

. could no% be adeguately discharged. by depending on the inclinations and the ..

enthusiasm of private individuals. It was therefore . thought that eomethlng
should be done to enhance the siatus of this type of service. Consideration o
was therefore given to making the University take over the activities of the .
Group. as an integral part of its mormal functions, Thls meant that the
University would have to formulate a systematic programme of activities for.
such services and also would have tc-grestea ‘body responsible for organizing
the use of the  facilities of the Unlve181ty along the lines already being
Tollowed by the Kumasi- Technology Group.

This led to the formulatlon of proyosals for a Teohnology AdVISO£Y ,fuvr
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
of prlnclples to gulde its 1mplementat10n° : ‘ :
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(a) that the University facilities should be made available to the
Advisoxry Services . :

(b} that the government reseaich institutiohs“assoCiated;with the
University be fully involved in the work of the service;

(¢) that the organization should serve as the official chanmnel for
+advice going out to industries from the University and should .
~also handle all the requests for advice from industriess; '

. {a) that staff members involved in the Technology Advisory Service
: should receive equal treatment as forp other staff members in
matters of promotionss . ' o

(e} that participation of University staff in this service should
- Dbe on a voluntary bagis,

In order %o operate this scheme, the University decided fo set up an
organization to be known gc the Technology Advisory Centre within the Univer-
81ty which would operate the technology advisory service., The propogals
for the setting up of the Centre were incorporzted in memorandum which had
already been forwarded to the BCA and which is attached as part of this

- MEMORANDUM OF THE PEOPOSED
. TECHNOLOGY ADVISORY SERVICE

I. Iantroduction

Nobody disputes the fict that by i%s very nature, this University can
contribute immensely to economic development as well as accelerate the pace
of social change in this country. wuite apart from its basic work of teache
ing and research, (of "laying" as a resuld, "golden eggs", ) this University .
‘has in its senior members and supporting staff, in its laboratories and worke
shops, expertise and facilities for applied research in important areas of
immediate interest to the country's economic development. '

. The University has indeed been assisting Ghanaian industry and con~
tributing generally towards the pace of economic development through the con- . ,
sultancy service provided by ite Faculties and staff. TFor various reasons,

however, Chanaian industry and public generally, are not sufficiently aware

of the contribution this University can make, through applied research and

advice, to development., It ig bosgible that the University has not suf-

ficiently advertised itself, Whatever be the reason, the time hag come for

the University to adVertise 1ts willingness and readiness to place its exper—

tise and facilities at the disposal of' Ghanaian industry. - The University

owes this contribution to the country because not only should it not stay
unconesrned-about the countryt!s efforis to develop herself, but also, it

must show Somée tangible returns for the sustenance ‘it réceives in full from "
the country, The University's role is not only and simply, to produce train-~
ed and qualified personnel. The country could buy these or train them abroad,
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:The.ﬁniversity_should theiefore'make'andistinct'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 ghirk, The University
may discharge this role in the following ways:

L. Applied research in areas of direct bearing on Chanian indvstry.
‘This may take the form oft

: 'x@(ﬁj '@dnsmitancyfu research'and,ér offer of advice instigated by
' direct reguests from industry, - : B
R : _ | |
(ii). Research/advice on specific problems detected to be retarding
any particular indugtrial organizatidn,‘workshop of plant.

(1ii) Peasibility studies, which may eithef be commissioned by pros-—
pective businessmen or conducted to show that a particular ven—
ture would pay if it were undertaken, '

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/teﬁhnical 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 Bducation Unit when this comes to be establisked..
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 Advigory Service

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

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

" $ial. The Technology Group has been attempting this for the past %wo years,
without much significant suceess, because not being an official University

institution, it lacked material rescurces 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 comsultancy, as
opposed. to official Faculty consultancy, also tend to go unrecognized by
the University! For the sake of i®s own image within the community which
sustaine it, the University ought to be aware of contributions its members -
make towards economic and social developmeht; It should be aware of and
recognise these contributions as useful and essential, also in order 0~

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 recoumends that an official
;-Advisony Service be established by the University. :

(1) NAME: , _ :
The name for this organization shall be "Technology Advisory -
Service'. : T ’ ' ' ‘

(ii) NATURE AND OPERATION | »

(a) Being an official organization it will place at the dig—
posal of members of the University and of the Heséarch Imstitutes on the
campus facilities existing in the various depariments, laboratories and
workshopas for research/investigation into practical and other problems in
" which it is interested. ' T

o {b) The Forest Products Research Institute and the Bullding
and Road Research Institute have similarly indicated theirx willingness and
preparedness to place their facilities at the disgposal of the organization
in whose work these Institutes will participate. - o

_ {c) The organization, that is to gay, Technology Advisory
Service will operate throuzh "consultants" in the various Faculties and
Departments of the University and in the Hesearch Institutes. Any projeoct
too large to be handled by a single "expert" or "consultant" will be under-
taken on behalf of the service ms a Faculty or Deparimenial project, or by
a group of experts brought together for that specific purpose;

) (4) The Technology Advisory Service will act mainly as & clear-
-ing house. . ' o : : -

(e)' The organization will be profitéofiented‘and fees will bs
Gharged for the services it renders. o S : SR

, (f) Vhile 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
sccept requests/inquiries gtc., and commission research/investigation as
. well as offer advice. I ' o
{g) In addition to ﬁhe fact that work done Tor the organizaiion
will be officially recognized, For purposes of advancement, status-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 Faoulties. Thet is to say Facul—
ties and the Institutes will be remunerated at the same rates for servioce
provided. on behalf of the organization. SR :

_ (b) Although work for the organization will be voluntary, offi-
cial cognizance will be taken of it, and senior membsrs will be er.couraged
to work for the service, - T B :

i

~
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(1) Care will be taken to ensure that work for the service does
not minimizs the effectiveness of any senior member as a teacher or research
officer,

{4i1) COHSULTATIVE BODY
{a) It is proposed that the Technology Advlsony Service be
asgisted by a Consulitative Board con51st1ng of: o

(i) The Vice~Chancelloxr :

(ii; Deans -of the Faculties of the University .

(iii) The Directors of the Institutes of Building & Road
Research and Forest Products Research

(iv) TFour members elected by Convocation

(v) One member appointed by the Chamber of Commerce
(vi) One member appointed by the Chamber of Mines.
(vii) One member appointed by the Ministry of FXconomic Affairs
(viii) One member appointed by the Ghana Menufactures Associ-
: ation
(ix) The Directors of the Soil Research and Crops Hesearch .
Institutes -

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

(b) FUNCTTON OF THE CONSULTATIVE BOARD
This Board may meet once a term to receive reports and
review “the activities of the Centre.

(e) A Management Committee consisting of:.
(i) The Vice—Chancellor
(ii) The Deans . :
(iii) The Directors of the B.R.%.I., and F.P.R. I.
(iv) The Executive Secretary
(v; The Chief Accountant.
(Vi Two members appointed by the University OOuncil,-

Which will meet to consider the allocatlon of the very large
progects to Faoultles/Departments/Instltutes.

(d) An Executlve 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 enguiries leaving the bigger enquiries to the Management Committee.

(e) The status of the Executive Secretary may be upgraded wheén
the Advisory Service expands or is well established., The Executive Secre-
‘tary should have technical or scientific gualifications,

(iv) FINANCING THE SHERVICE

. IInitially, the University will have to meet the salaries and
emoluments of the Service's lixecutive 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 mect its operatiocnal costs and to be

able itself to commission research cte. without being first prompted,
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Abpandix Vs PROPOSALS FOR AN IFSTITUTE OF APPLIED SCLHNCE AND TECHNOLOGY
' AT TEE UNIV“ﬁbITY OF IBADAN, NIGEZHIA

(?resented oy Erofebsor T, O Lamoo,
Vlce—Chancellor, Unlverq1ty of Ibadan)

There is a great need 1o redress the. preSLnt imbalance in the Unlver—

ity of Iba&an,and indeed throughout Nigéria's, institutions of higher edu~

‘catlun, béetween the humanities and soCtial sciences ou the one hand and. the
seientific’and technological courses on the other. | The National Unlver—
sities Commission has indicated that 70 per cent of total student enrol-
-ment _in Flgerien urdversities should be in the geiences and iechnalogy. In
accordance with this policy, the Commi051on ‘has given approval to the sgtab~
lishment of an Institute of Applied Science and Technology at the Unlver31ty
" of Ibadan which Institute shall be an 1nterdlsclnllnany, 1nterfaculty enter—~
prise, designed mainly io facilitate greater integration bvetween academic
studies and the industrial. social and economic néeds of Nigeria,

- Close llalson with governmenp research 1not1uutes and 1ndustr1al organ—
izations is env1saged Touis will facilitate the use of ouiside experts in
- the training programme and will a331st students in ohtalnlng flrstﬂhand and
“-practical experience during their courses. It is propbsed to offer postm
graduate diploma and degree courses, as well as sub-dedree. programmes, The
latter may include in-service training and neveral courses for government
and Oommer01al peruonnel as Well aS short courses 1n speclallﬁﬂd areas.,

‘This is a deliberaie pollcy decision based on present. soolo—economlo
gtructures of ngerla._ In & rapldly developing bountry like ngerla the.
1ndustr1al reguirements in asny specialiZed sector tend $0 change rapldly.
It ig therefore desirable to ensure that technologlsts intended to serve
thls 3001ety are rapzdly adapuable to saoh changing reguirements,

“The need for technolo 1sts in ngerla has been emphasized on many
'occasmons by dlﬁ?@rent peoplee From dlscusslons with Canadisn International
DeVeIOpment Agenqy, it is clear that there ig need for a wider varlety of
such trained’ personnel in technology than is at present available from .
-_Nigerlan unglneeﬂlng Faoulties. There is, for instance, a demand for itech-
nologists and enginesrs to déal with aérlcultural products processing includ-
ing textiles and fibres, There is a demand for drug techndlogists, wood
“technologists, mineral teohnolog;sts, chemloaj (1nclud1n plastlcs) techno-
logiste, and. tamhnologlsus in printing t0 mention just a few examples..

1

Manpower needs '

Manpower estimates prepared by the Nablonal Manpower Boards, under—
standably, do not specify reguirements of quallfled personnel in the kind

- of detail most needed for the planning of university expansion. The results

of thé Board!s surveys, however, do give qulte deflnlte galdellnes within
which informed discussion can take place,
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Thus, Manpower Study No.l0 entitled "A survey of Labour Hequirements
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 Dirsctors, Senior Administrative and Managerial Staff, Gra-— _
duate Teachers, Lnginsers, Accountants; Doctors, and Scientists. The ratio o
. of Nigerians to non-WNigerians in this category was 28:10,  For partiocular
-sectors the ratios were: Manufacturing, 17:10, Mining, 6310 Construction,
112105 Electricity, 65:10, i . '

; Ir the Intermediate Category, there were 97,000 Wigorians but only
14540 non-Nigerians. Junior Managers, non-Graduate Teachers, Nurses,
. Foremen and Supervisors, and Technical Assistants, formed  the bulk of the
-ocoupational groups in this category. S : '

- In this context it should be noted that the Ashby Commission in 1969
set a target of 2,500 technicians to be produced yearly by 1970. But the
National Development Plan doubled this figure-and sot the targed of 5,000
technicians a year by 1968. In order to teach this target set by the Ashby
Cemmission, Migorimls institutions of higher sducation cngased in the traine
ing ‘'of tecanical perscnnel would have needed to increase their enrdlmenﬁé
in senior courses up to 6,000 07,000 by 1970, and, asccording to the -
National Development Flan, up to 12,000 to 14,000 studenis 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 shortfzll in actual performances within Nigeria's edudah
" tional system since 1960, ' ' : U

Again, there is comsiderable under-utilization of capacity within the
productive establishments engaging 10 or more persons, a principal reason
for which is lack of skilled personnsl. - Fuller utilisation of present idle
capacity could generate additional  empleoyment within these indusiries for
about 90,00 wokders., The largest manpower shortage in the Senior Category
was for Hngineers but there are opportunities also for Accountants, Doctors
Scientists, and Graduate Teachers, all of whom are reportéd in short supply.,

There are; therefore, three separate reasons for coafidence that well-
trained, highly-skilled technologists can be absorbed within the Nigerian
gconomy of the 1970s. These reasons are as follows: o

(1) That Teplacement of skilled Figerians (with expereience) .
- for non-Nigerians can still take place. - '

(2) Thet faller utilization of capacity within existing establishments
can occur if skilled persornnel of the right training become
available,- - o . . _
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- {3) That the anticipated annual growth of employment in the Senior
T and Intermediate categories within these establishments, together
with numbers: requlrad for new units that will be set up, will be
about flve per cent., :

: The’Uhaver31ty:of Tbadan 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 Figeria 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 facilitiesin staff and equipment -in

_the areas of pure sciences, social sciences, medicine, agriculture, fores-—
try. and veterinary medicine. The Figerian Institute for Social and scow
nomic Research, the population research unit, the Radio-Isotopes unity the
nutrition centre and the computing centire are located in the University of
Ibadan, Many of these facilities also provide courses of possess physical
training and equipmenis which are dirsctly relevant to the requlrements of
the proposed Food Technology gection of the- Instltute.

Be51des, Ibadan, - city with a population of well over: ona‘mllllon peoPIe,
is centrally and significantly placed as the most appropriate location for
this type of development in Africa, in view of the diversity of agrlculture
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-western and Fastern States of the Federation. Market—

- ing of various types of foodstuffs, including liveatock markete 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 transportatlon of foodstuffs, 3981des, a number of
developments in areas r:lated to food technoiogy are growing in and around
Ibadan. This includes canning factories, food industriesy.etc.y several
milk industries (Fan Milk Limited), fruit juice industries, eto,s several
departmenis of agrioultural research belonging both 1o the Federal Govern—
ment and the Western State Government, the laboratories of ‘the Nigerian
Store Products Research Institute of Nigeria, the newly established Inter-
national Instltute for Tropical Agriculture by Ford and Rock:efsller Bound=
ations of the United States of America, the proposed Horticultural Insiitute
and a number of planﬁatlons around whlch Ibadan forms the urban centre.

In addltlon to the points already made above in support of Ibadan as.
the most suitable locatlon, it is well to menticn that a decigion had al=
ready been taken that the Institute of Marketing, be sited in ‘the Department
of Agrichltural Zconomic and Extension of the Faculty of Agriculture, Fores-
try and Veterlnary*301ence at this University. The Marketing Institute is
already included in our Quinguennial Programme, already eccepted by the
National Universities Commission, and should have been in operatibn since
June, 1968 had it not been for the war, Moreover, the igricultural Tech~-
nical Committee had alreay decided that that Horiticultural kesearch and Pro-
‘duction Centre should be sited in Ibadan.
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The University of Ibadan, with its well established Agriculture and
Science Facultiesm, and fully developed courges in the basic sciences (a
necessary.condition for the successful runding of apy such tralnlng pro—
gramme), is idedly Euited to develop along these llnes. b

At ‘the present time the Faculty of Agrlculture with ite depa*tments ' _
of. Agronomy, Animal Science, Agricultural Economies, Agricultural Biology, : .
FoTestry 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 %o existing . .
bagic ‘science and technology programmes and strengthenlng the Faculty' of ‘
: Agrlculture. T g

Objectives '

(5}_=T0 zpgrade the academic activities by which more efficient and
.7 sophisticated use is ‘made of woods, minerals, oils, foodstuffs v
‘and other natural resources with which Nigeria is.endoweds;
(b} "To link academic life and indugtrial enterprise more closely
through the training of men and women scientists, particularly .
“at the postgraduate level, so that their knowledge might be.
“proadened to include ‘the design, adaptation, upkeep, and use.
of modern ecuipments and machines which are necessary for a fullm_”
o er utiliz ation of the raw materials which have hitherto been pro-—
duced in Nigeria for exports ahnd -

{c) To develop and intensify research in the appllcatlon of science .
T and technology 1o development

Organ&ﬁatlon.and functlons

In formuldtlng the proposals for. tralnlng such technologists, three
important considerations have been taken into account., The first is. the
need for close liaison with CGovernment LResearch Institutes and Industriagl -
Organisations. Such liaison woul&'allow“for the utiligation of outside
experts in the training programme., . Through this liaison, other employeces -
of Government and Industry would also have access to further education to
work toward additional professional gualifications.

The second consideration relates to the oontlnued usgfulness of the
person trained, All programmes will be undeér continual review.to thereby
provide the requlred changes of content and emphasis FTor tomorrow's nﬁedsa
Emphasis will also be placed on 1n—serv1ca trdlnlng and retralnlng.

The thlrd oon51aeratlon is to pr0v1de the muoh—needed teohnologlsts
and technicians. who w1ll support englneers, chemlsts, phy51clsts and other:
geientists, ‘ . .. . ‘ .
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Therefore, the Institute of Applied Science and Technology of the

Univergity of Ibadan:

1.

. ties and the dire
'the'faculties; 

L
3.
C 4e

.5{:

is to be established on a parallél plane‘ﬁith the several facul-
ctor will be on an equal basis with the deans of

may have on its staff individuals or members listed in departments

- or factulties who are partially or wholly financed from the Insti-
tute budget- thus, these individuals could be ligtod by both a
department and Institutey o S :

will have some staff members responsible wholly 0 the Institute
" on either a Full oripart-time basis and fox Varying periods of
tenures . ' S ‘ '

fﬁay éithef ﬁhbliy or in cévoperation with one or more departments

spongor curriculums or programues for students on sub~professional,
undergraduate, and gradvate levelss:

may individually, or in co-operation with one or'more'deaprtments,
Sponsor resgearch activities and set up conferences, seminars, etc,, -
on subjects within its purview, - - B : o

LDiviéion'within fhe_Institute -

v

Several pfbgyammes nbw oPetating on a small scale in differént deﬁért—
‘ments and faculties in the University but Tequiring expansion, will become

‘unids within the Institute.
also required for a well

longy. .

Opérating unitss

e
. 3‘.";:-
4.:
5
:65

Other programmes, not row 'in operation, are

~Trounded programme in applied science and techno-

1., Barth Scisnce and~Petroléum‘Techﬁology'

Chemical Industries Technology

Food: Beience and Techndlogy e o
Electronics and'Instrumentgtion.Techhology'

Probosed units

1.
:2"
3.
4
: 5,

‘Technician Praining _ _
~ Radiobiology and Radiotherapy

Agricultural and Hbrestny,Eﬁgineering-

Wood and Textile Technology:
Health Engineering .
Yrug Technology .
Environmental Studies.
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Description of Programmes.(ﬂbbreviated)

Administrative Center

) A ‘central building will be constructed fofhouse.the_Adﬁihigtration,
Library, Lecture Theatres, Seminars Rooms, as well as a Common Service
- annexe for the Institute, ) SR

;deod'teohﬁolog?€

Work is in progress in both Government and University departments of

Agriculture to improve agricultursl production and to make more food availa~

ble to the community. Creater benefit of this work will result to the com—
munity througzh improved food production with less food wagtage through deve—
lopment in the fields of storage, transportation, and marketing., Concur-—
rent development of improved facilities for food processing and preser—
vation ig also needed. ' Lo S

- To %this end,'itfis hoped that undergraduate and postgraduate degree
- training programmes will be operated in the various aspects of feod tech-
" nology, including the technolozy of meat and dairy progsssing; the pro-

- cessing of vegetablé'crops including cereals, pulses, oil seed crops,; roots
“and tuberss the processing of tree crop~products like oil-palm, cocoa, '

rubber; citrus, etc.; the processing and canning of various types of fruitsy .

and the study of problems of food breservation and storage, The training
programie will also includs a one~year postgraduate training scheme for gra-
duates in agriculture, engineering or sciencej one~yesr certificate course

of in-service training for government and industry sponsored students ahd

“various other courses %o meet.the specific needs and requests of Government
and ‘Industry. ' B L - : :

Petrqléuﬁi?eohnology, Jeophysics and Geochemistry

The ‘main field for applied Ceophysics is in the 0il industry,. &eo-
logisté are required for oil and mineral exploration, geophysicists, there-
fore, as well as petroleum geologists, are needed. to cope with ‘the rapid
expansion of ithe petroleum industry and for gravity exploration, lpgging
and log interpretation, 4-Postgraduste Degres, 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 CGeologzy financed
by several of the 0il ixploration. Companies in Nigeria. . ‘ "

Existiné training facilities in. the University of Ibadan . in Analytical
Chemistry will be expanded. kesearch opportunities will be created 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 %o set up a2 sub~degres programme similar to the Operator Training
Programme operating in the University of FPittsburg, USA for the State of . .
- Kuwait, This is egsential for the training of ren skilled in the tech~

nigues of extracting oil and gas from the earth,

4
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Yiood Technology

As part of the Government's' development.programme an Insiitute of
Applied Science and Technology has been established at the University of
Ibadan, Within the Agriculiural Division of this Institute it is proposed
%o establish suitable training facilities in the field of wood technology.

A department of Forestry has already been sugcessfully 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 conseguently an increasging need for specially
trained personnel - wood technologists - at both the professional and sub-
~ professional levels who can work ‘inthese industries.. : -

It.is proposed to devélop the wood techmnology training in conjunction

<i*t@iﬁ-thé'uXigtihg‘UniveréftyjDepartment of Forestry and witk the Govern—.

ment:Department of Forest Rsésearch in Ibadan, - _ ,

_ The-forastny degree bourse now suocessfully established at the Univer-
sity of Ibadan, was developed to meet the needs of the major employers in

- Nigeria (and alsc other African countries) concerned with the growing of
timber, '

iqually important to.timber cultivation, however, is profitable tim~
 ber utilization and the forests of the country now form the basis of a wide
" and Papidly 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 Insiitute of Technology and Applied -Science; there
"~ are no. graduate training facilities in wood technology, elsewhere in tro—
pical Africa to meet this need, ) ' '

~ New 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'arohitégﬁdral,.e@Ohnmiawand;pxaQtibal advantages of

- using local fimbers for comstruction.

#ood technology cannot. be. taught effectively at the descriptive level
and equipment and special’ facilities will be required, Very briefly the
mgjor items of equipment” will consist of strength testing machines, sea-
soning kilns, pressure impregnation cylihders, 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 reguired.
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For the laboratorles it is not envzsaged that any SPPCIal form of con-
struction #ill be required, but a good concrete floor about 6 1nches thlck
will be reguired for. mountxng various maahlnes.' : :

A total floor ares of about 9 Qo0 - 10 OOO square fect ig suggested
as being adequates . _ A : oo

Textlle Technology

The textlle 1ndustny 1s by far the 1argest domestlc 1ndustry in ngerla,
In 1967 ‘the domestlc 1ndustrlal productlon was gs followss - - : i

_—

Wages , lndus-

No. of " | o83% . Gross . .y™ Value

' establish~ Number . Salaries - output .cost  added

mentg _employed IN'00O0 LN’OOO LYt OOG. LN 000
Mahufacture of textiles 37 | 15,064 3,442 26,975 14,453 12,522
Wedring'aﬁéarel _ - iz - 498 51 . ABA 230.- - 254
Made-up textile goods 7 1,605 267 1,928 1,162 - 766
TOTAL : 56 17,167 . 3,760 29,387 15,845 13,542

Provisional data-fiom‘the Pederal Office of Statistics, Lagos.
In addition, K16 million worth of textile were imported.

Cotton is the larges raw matetrial used, In 1968 cotton production was
218,816,000 sq. yards and imports 127,908,000 =q. yards) excluding data from
the three Fastern States., Since 1967 there has been a large increase in the
aumber of iextile 1ndustrles, egpecially 1n factories produclng wearing ap—
parel and made~up goods. . o

There iz a need to provide training facilities for Nigerisms to fill .
management and develoPment posts in this mégor industry. At present there
- are no such facilities., " It is believed that the Unlver51ty of Ibadan with
 its strong scisnce department (notably chemlstry and phy31cs) gshould develop
this training facility.

The initial" assoclatlon of textlle 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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ngerla does not have the necessany expertlse and knowleage te plan a
_Department of Textile Technology and in the first 1netance a consultant ?ro-
. fessor at Eibre/Textlle Technology is requlred to carry out a feasibility
study and to prepare detalled proposals for staff, equipument and buildings
.. for the new department. . o

:TAgrlcultural Englneerlng

Technology in the areg of food produotlon and proce581ng and of mat—
erials involves a considerablé amount of engineeriug work.  This include the
=subgect flelds of land planning and wate: control, machinery and powery. el go-

$rical power and proce551ﬂ6 and housing and crop storage. At present a
department of Agrlculﬁural Lnblneerlng ig not available at the University of
ijadanu"lt is therefore proposed £G . estebllsh training courses in agri~
ciltiral Bngineering and to create facilities which would a551st in the
engineering aspects of agricultural production, food processing and techno~
logy and the pr00e851ng and technology of fores tny products. ;

‘ Serv1ce programmes of‘agrlcultural mechenlzetlon end forest:y englne—
,erxng\have been provmdlng for geveral years, a rounding of education in these
i flelds For majors of. other honours prograumes. However, a demand . for indi~-

; Vld&alS’Wlth honours in agricul tural and forestry engineering has been ex—
pressed by students, government and indusiry spokesmen, and educators, In
addltxon, applied research is required to adapt machinery and practices in
rsein other parts of the world o troplcai African OOHdltlQnS«

Equlpment for teachlng and research. is reguired for testlng of agrl—
cultural and forestry: equipment,. such ag diesel and petrol engines, field
and forest equlpment electrlcal apgllcatlons, heat driers, air movement, .
refrlgeratlon, 1rrlgat10n, land forming teachlng of shop processes, ato.:

It is hoped 1o develop a degree in Agrlcultural ﬂnglneerlng thls quln-

guennium -to provide the necessary basis for the’ meohanlsablom of agelculture,
storage. and _brocessing. oy . : .

Electrogig:_and Instrument Techno;ogz

'PhySLOS but form:.nb part and parcel of the ¢nsﬁ1tute of: Teohnology and -
Applled Sciences.,. Two year. sub—degree Dlploma and - one~year poetgraduate
degree or diploma courses will be offered in applied flectronics including
control system, and in Physxcel Measuremeﬂts and Instrument. Teohnelogy.

o In. the Phy31o° department of the Un1versaty of Ibadan,eubstantlal
.facllltles and. experlence in eleotronlcs and 1nstrumentatlon sxisty but a

further development in electronlcs and instrumentation is. proposed for; the
following reasonss:
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-
Sophisticated electronic and electro-mechanical eguipment is used in

}_many of the wmedical departmenns in the teaching hospitals in this country.
The acquisition of such eguipment is likely to grow. There is also growing

introduction of isotope tracer methods with the associated eguipment in agri-
culture and other departments of this University ag well ag outside, Fur-—
thermore, an increasing number of computers is comigg into use in this coun= s
try. Spectrophotometers, pH meters and other analytical 1nstruments are in
increasing use. There is therefore a need to estéblish & stable body of” _
adequately trained technical staff to ensure the mairntenance of such 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 larges numbers, they do not

- a8 a rule have the experience or abilities to deal with the very complex and

difficult problems which often arise in specialized eguipment. At the same

- time, physics graduates find Ffew opportunltles for sultable employment out-

side school teaching.

.It'is considered that a valuable pafpose would be served by making .
available in the Institute post-graduate instraction in instrument techno-

“logy with a strong bias for electronics, so as to provide technical person—
_nel who would combine the broad knowledge of physical phenomena and the .

analytlcal outlook of the secience . graduate w1th a subsitantial basis of up~
to-date technlcal knowledge.

The progect is a new one. New. bulldlnbs and 1nstallat10ns will be
required, but no contract has been signed.

Most of the students taking the various technological courses will
reguire special training in ipplied Mathematics. This would call for the
enlargement of the teaching staff of the Mathemstics Department. It is
estlmated that the cost of 2 teachers (tive years) will be =50, Oﬂo

Technlclan s Tralnlng Scheme'

The Laboraﬁony Technician's Training Scheme has been in operaticn for
several years. The scheme, started around 1957, is intended to be a per—
manent one in view of the number of Universities anhd biher higher insti-
tutions in West Africa, Because of the great need for technological and .
technical persomnel 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.

I

At present the training is geared to the requirements of the City and
Guilde of London Institute ¢xaminations. - It will be nrecesgary 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
Afrlcan needs for the award of Technician's Certlfloate in Science,
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The course is intended to prepsre the candidates for employment as techni-
cians in g wide range of science based industries and occupations, e.g.,
Technician e and Laboratory Assistants engaged in experimental, amalytical
or guality control work in the textile, plastics, petroieum, food, metal-
lurgical, nuclear power, chemical and pharmsceutical industries; in physical-
laboratories; and in agricultural science and paramedical occupations. The
course is designed to provide a broadly based knowledge of biclogical, phy-
sical and chemical sciences follwed by a degree of specizlisation in parti-
-cular subjects from within the areas of these three sciences. This broadly
based scientific education which includes some training for industrial occu—
pations will enable technicians to apply their knowledge in the new indus-—
tries or roles by acguiring additional specialist knowledge with a minimum
of further training and education. This should contribute to that mobility
of labour which is necessary for a rapid technological change and which is
valuable in the developing countries., :

A congcious effort was made in 1965 to provide permanent staff for the
- Training Scheme and expand this sub-professiohal Training Scheme, Definite
proposals were presented in December 1965 to the National Universities Com-
mission for approval., As stated abeve the modifications introduced into

the training programme will onable the Umiyersity to award its certificates,

The staff available now for the runting of the Scheme numbers up to 44
drawn from the academic staff of the University of Ibadan as well as vart-
time staff from the nearby Technical College. With the appointment of per—
manent staff, to be assisted by part-~time lecturers, the training programme
will be given a new lease of 1ife, : :

Financial Assistance and Training Programme

The University of Ibadan ie seeking, and will gladly welcome any form
of assistance, personnel, technical and financial, from all friendly coun- _ ,
tries, Foundations and other 6rganisations, in the establishment of the : {
Institute of Applied Science and Technology. Already, the Canadisn Inter-
national Development (CIDA) is co-operating actively with the university on !
the programme. The Economic Commission fop Africa (ECL) has also taken an !
interest and has expressed its readiness to give every assistance to get
the Institute off the ground, E '

The Institute is expecied to start functioning in full swing from the
1971/72 session. Experts in the establishment of similar projects are being
recruited from abroad, and a progrgmme of training for Nigerian counterpart
staff bas begun. The University has invited applications from Nigerians at
‘home and abroad in advanced stages of their academic programme in the re~

levent fields, for further training under this programme,
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Appendix VI* PROGRAMML OF THL I I’

: honday ¢O Aup"*

12,00 noom~-1.45 p.m

2,00 p.is = 4530 pame

. AT
« vare oot

Cduesdsy 11 August

9:30 aume ~ 12,15 pom

- Hednesday 12 August

9?30ﬁanmu -~ 12;15.p#m

1Gay 12 August |

G
1@30 pdmé'w 4?30 Pslia

§n31qdoy 13 August

l,»:.jo ap‘sa_ = 124'.15 pﬁmn

Tunch with the Rt, Hon. The Lord Bowden of

Chesterfield, T r1n01pal of Un1vers1ty of
Marchester Instituie of Science ard Tech—
_nology R

A'ifFirot'sessibn - Talk

"Strucfure, function and éxperience of

University of Manchester Institute of

" Science and Tbohnology" -Lord Bowden

Second scssion - FPaper

"The Feed for Advanced Institute for
Applied Science and Technology"
-~ Dr. A. Bamjo

Third sassion — Paper
"Ideas as %o Pomzsible Fbrms and Functlons
for Adv°ﬂw°d Institutes for Applied” S“le“m
wa o and 0 eohnnlogy in Africa"

- Dr. A. Banjo

Fourth segsion Preséntation of Proposals

L o

M;VhaLVd vi & Tecunology Advisory Group
at the Univerzity of Science and Tech-
nology, Kumasi" .

- Professor S, Sey

Tour of the Laboratories, Uhlver51ty of
Manchester Institute of Science.and Teche
nology

Fifth session ~ Presentation of Proposals

"Pr0p053ls for an Institute of Applied
Science and Technology"
~ Professor T,8. Lambo



