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THE Acwxsn':on AND TRANSFER OF TECHNOLOGY POR PRODUCTION AG‘I‘IVITIES
I mxcw COUNTRIES

(Note by tlLe aecretari&t)

Introdgctlon

t This paper sets out the point of view of the ECA on the suhaect of
transfer of technology and the issues in this field which form the main
_ itemu of concern within the African regiom. Within this region, the scope
vof the sub;ect of technology transfer is much wider than ths present coverage
of the formal concern and dlscussions which have been going on in.the UN
' aystem as the result of the UNCTAD IT Resolution on technology tramsfer.
Most current discussion in the UN relates to the iransfer of patented or
_ privately owned technology which can only be obtained through suitable
oontractﬁalragreementa. This is primarily the type of technology involved
in highly sophisticated ﬁroduction procesaes, or in large-scale production
processes, or in the manufacture of speclalized products possessing a largo
_ taohnology content. Whilst this area of technology transfer is of consider-
. able importance, it has present signifiocance only for those countries the
region that have slready attalned a significant igvel of production techno-
logies and that are ready to move into medium~ or large-scale produotion
" of modarn producta with wide markets.

Hithin the African region, our concern covers the whole quastion of the
50qpisition and transfer of teohnology for produotion in the African econo-
_ mios. This includes the transfer of technelogy to improve the production
_ \\ of age~old traditlonal products, the transfer of technology to emall and

}hdiumwscale 1ndustries, as well as the acquisition of large-scale produc-

' tioﬁ\teohnologies for mess market goods. Howover, the production technology
‘require&\;n the African region does not relate to 1ndustry alone., A great
':deal of imbtpvement is necessary in the transfer of technology for agricul-
ture, partioularly for food production in the region. This isg a crucial
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area about which a lot has been said but relatively little achieved in the
African region, probably due to too much discussion giving the impression

of ongoing action.

One general question that requires attention before one starts to
discuss the special features of the subject, is the question of the level of
technology. This is a sorely debated question with many protagouists of
different viewpoints. A vieﬁpoint which is strongly promoted is that the v
African countries do not require the advaﬁéed, sophisticatgd teqhﬁology
which is employed in production in the develaped countriesy Eﬁﬁiéimple ’
technology and simplé equipment which is easier to use and easier to main-—
tain. The most voocal protagonists of this viewpoint who form thc "Inter-
mediate Technology School" go furthcr on to add that the simple technology _
and equipment required in the African countries are to a large extent already
available in the form of old machinery and simple processes which were in
“use at an earlier period in the doveloped countries, but have now been
superceded or replaced by more complicated and increasingly more highly
automated technologies, In fact, one organization exists, run by believers
in this view point, which has prepared reference lists and catalogues of
"intermediate technology" equipment and their existing suppliers. This
approach of selecting deliberately simple, older technologies, ias often
buttressed by the argument that they are more labour-intensive than newer
technologies and so will promote employment.

The arguments of the opposite school of thought are equally persuasive.
Essentially, this group érgues that the most up-~to-date equipﬁent and, tech~
nology should be selected, having regard to the type and scale of production.
This would provide lower costs of production because of greater efficiency
in the utilization of factors and ﬁence would make the local products more
quickly competitive with similar products frem other advanced countries.
This school of thought argues generally that deliberately selecting obsolete
or obsolescent technology is a faulty investment policy for industrializa-
tion and that the economicse of each project only should determine the cheice
of fechnology. This debate is still going oq,and it is our hoﬁa that the
contributions which will arise in the discussion of the Advisory Coﬁmittee

will throw'some more light on the sudject..
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In addition to the debate on the level of techhology, there is the
question of the background to the transfer of technciogy which already
existe within a country. - It is important to con31der the questlon of
background because transferring technology 13, in some ways, like bulldlng
. a house.,’ No house of arny 51gn1flcance can be bu11t except cn a foundatlon,
and the importance of the house that can be bullt depends on the extent
~.-and the importance of the foundations already laid. So it ia with the
transfer of production technology. Any plan or programme:ﬂrtechnology
- transfer in any production area’ must be based either on exlstlng traditional
- production methods, or where there is no such base, thma must be created
- through a minimum of formal technlcal education within the educational
-system. Technology transfer ie & cumulative process; the w;der the exist-

ihg technology base, the greater the amount of'technoiog& that can be
traanerrod and the faster the rate of absorption of new and more sophisti-~

cated technologies.

Purpose of transferred technology

The kind of technology, the sources and the arrangements for its
transfer will vary according to the type of preduction for which it is
- intended., The present range of production activities which are of concern
~ within the regicn can be covercd by the follawing .categories :

“i.' Qgeratlve technology for small-scale traditional industries.

' -In each bountry there exist a number of‘traditionaliindustries
producing consumer products such as shoes and articles.made out
-of leather, differeént kinds of woven and knltted textlles,
-special types of fabrice with tradltlonal embrcldery, .carpets, ~
domestic utensils for use in the kltchen and in other household
tasks, brassware for utilitarian and decorative .purposes, * -
ornaments in pre01ous metals such as gold and silver; many more
cxamples can be enumerated. Many of such articles. are widely
“available in local markets and form part of the familiar range
of consumer artlcles avallahle in the markets and. in the shops.
However, becausc of the small .8cale and the low productivity

of the tradltlonal methods of prcductlon, we ‘are beginning to
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experience the phenomenon of 1mported articles which. imitate
these local traditional products coming into -the market to replace '

the local productlon‘at lower pIIOSS- In other cases, imported

products for similar purposqubut of a different design origin
are coming in to qompete and, sometimes, to displace the locally
produced traditional goods, owing primarily to their lower cost

‘and to new utilitarian features in the competing products. Some

action is necessary in crder to preserve and alsc expand the Y

-productlon of these tradltional 1ndustr1es. Thls is not Jjust. for

'sentimental reasons, but because some of .the traditlonal products »

.'are better adapted to the local pattern of life and their produc-
 tion prOV1des employment for a considerable number of craftsmen

working in small groupsrln each African country.

In this field of manufacture, improvémentg are nécesaary‘in
production methods and in prod.tibt design. Better production
methods are necessary to improve the quality and increase output
and so bring down the cost of these ‘traditional produots. This

-Will often involve the introduction of better tools and perhaps
'some measure of mechanization of arduous manlpulatlve operations.
~ In addition to- -improving the techlology and the employment employed

in these tradition#i- industr1es, it ie also necessary in some caseg

for 1mprovements to be made in the product dosign.. Seme of the
'current designs are very old and appear to have been frogzen in

the product forms. They have evolved very little even though the
SOCthleB have changed con31derab1y over the past decades. This

'categorw'of product1on is an 1mportant one to provide for in any

plann1ng for transfer of technology.

,gppratxve technology_for technical services

(e.g., building, plumbing, electrical installétions, vehicle

- Topair, black-smithing, etc.). In all these fields, there are

existing craftsmen, and dépending on the countfy, they are at
different levels of skill and knowledge ,of modern techniques,

'modern materials and modern processes in their various fields.

However, in the plans which all the African countries are
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prepar1ng for the building of infrastructure, for housing and
urban development, for the creation of publlc service facilities

rand 21l kinds of induatrial installatlons, pany of the new siruc--

tures and plants have to be constructed to modern designs which
re@uire the most up—to—date techniques in such areas as civil

'englneerlng constructlon, bulldlng, and eqplpment 1nstallatlcn.
It is necessary that thu present local craftsmen and the future

ones be properly introduced to the latest technlqges in theee

" ‘different fields, so that we will not have a perpetuation of the
' gituation in many countries where blacksmiths, ﬁqtor mechanics,
 eleotricians eto. have to be imported from Buropean countries

to build up the local environment.

Some of the'teéhnology transfer which is necessary can be
carried'out‘in'the trade schools. HOWuver, 1n most modern types

of installations and large bulldlng programmes, Bpecial techniques

‘are employed whlch are often the property of partloular contracting

flrms, or of equlpment suppllers. Hence, all the technology that
is requlred in these service occup&tions cannot be properly covered

" in thé trade schools. Other speclal arrangements will be necessary

3.

' in order t¢ ensure that local labour with the required skills is

available for the work of buiidihg up the new cities and the new
industries and that less money will be spent 1n the future in
hiring skilled manual workers from developed countrles for this

category of operations.

Operative technélogy in the area of rural agriculture, food

:procesnlng_ preservatlon and storage

In the area of agriculture, tho age—old practices and habits of
llfe among peasant farmers have. resulted in the prgsent pattern of
productzon and the present level of productivity.  Since agriculture
and agrlcultural practices are very much tied in with the nature

of the environment in terms of soil, weather, water supply and

other local physical characteristics, in general the necessary
technology for the improvement of agriculiural production is not
available as a matter of course by simple transfer from the

"



‘ developed countr1es, whlch are lergely in temperate climates.
This means that a great deal of the operative technology in
the area of rural agrlculture has to result from locel R. & D,
which will prov1de succeseful technlques for dlrect application.
The situation is slmller with the processlng of foods and the
preservat1on and storage of food products. Many of the staple
foods and food products which are w1despreed in the African
countries are peculler to those countrles and the 1mprcvement
of the methods and the technologles for produclng these food
products agaln will require local R. & D. or, in any case,
research and development on local products.

The first step in this process will involve the study of
existing traditional food productlon processes so as to establish
the phy81cal, chemical and biological parameters of traditional .
production techniques. These can then be extended and improved
hy the intreduction of modern scientifie concepts in order to
evolve better methode in terme of product quality and productlvl-
ty. After the research and development has been successfully
completed, extenslon arrangements will be necessary, including
the use of rilot projects, so as to tranefer these improved
technologies and in some cases, new equlpment, to the local
producers.

One point ehich has been neglected in many countries where
steps have been taken to study existing traditional food
processing procedures'and to develop modern versicns has been
the failure of governmental research institutions to promote
the adoption of their newly develcped methods by local business-—
men. It is important that the policies and procedures be
- formulated for aesoclat1ng local businessmen with the operation
stages of pilot plant proaects. ' '
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Operative technology for import substitution industries

In thle category we are deallng w1th the productlon of goods
which are currently belng 1mported and hence only obtainable from
abroad. Two 1mportant oharaoter1et1os of these imported products

are that they have been de31gned as well as manufactured abroad.
-Hence the subject of the transfer of technology in this category
-of industries has two aspects: there is theé aspect which relates

to the technology incorporated in the product deeign and a second
aspect which concerns ihe technology for the manufsoture ,of the

product 1tee1f.‘ Where the product deelgn is patented or otherwzee
prlvately owned, the transfer of the deezgn teohnology can only be

7practlcal for medlum and large ecale 1nduetriee. HOWGVer theo

.'teohnology for the manufacture doee not neceesarlly fall into the

same category as the technology for the deeign. This is to say

-‘rthat many patented produote can be manufactured hy generally known

and well establlshed productlon methods. Hence we can have a

product based on a patented design, but’ whloh can be manufaotured

by generally available methods of manufaoture. on the other hand,
both the design as well as the manufaoturlng proceas may be

privately owned and only obtainable under licence, or by similar
contractual arrangements. The main issues for this oetegory of

production are as follows :

a) where the technology neoeeeary for the produot design
ia not pa.tented. and is available from general techno-—
logical sourcee, what arrangemente are neceeeary for
the acquleltlon and tranefer of such teohnology?

b) where the technology for produotion is also generally
avalreble and not patented, what would be suitable

. mecheniemelfor the acquisition and transfer of such

- feqhnOLbsy?

ﬁ) in the other two cases where thé product design ie
patented and where the special methods of production
are also privately owned, it is unlikely that many
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African countries will be able to acquire the

‘ 'technolcgles 1nvolved other than through the method
‘of inviting the fore;gn‘company,that owne the patent
to set up a eubeidier&‘for the production of the
particular goode.

There may be other approaches to this queation which will be

" raised in-the: -disocussion by the Advisory Committee.

i A ':‘ : ' ) &

:f0perative technologl for expert oriented induatriee '

‘ Products 1ntended for export markets have to compete in ‘*7/
qua11ty, in the excellence of design as well es in price against
similar goode produced ln other countries. Hence significant -

- 8ucocess in the transfer of technology for export-orlented

industries is only likely to be possible when there exists already

| a background of a falrly high level of technological capabmllty

within a ‘country. However, there is one area in whish the

_VAfrican countrles cany through specialization, make an impact and
Acompete euccesefully; this is in the area of preoduction of basie

mxnerals and in extractlon of metals and other Taw materials fronm

=

,mxneral ores,

Within this field, the technology requlred is eeeentially large
scale technology except perhaps where very rich deposite of j

'precloue metals are goncerned.. Processing techniques will require

to be developed to eult the geological and chemical character1etics '

_of the mineral deposits occurring in the area concerned. Even

where the technology is borrowed, it will require some modification

" to adapt it to local condztions 1n terms of the raw meterials and

the kinds of skllled labour evallable. Hence a prerequisite for

‘successful technology transfer in this field of production is

the oreation of adequate supporting 1net1tutions, locally, for
Tesearch and development in the tecknologies concerned.

/s
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MODERN TRENDS IN TRANSPORT TECHNOLOGY AND THT DILEMMA OF AFRICAN
- TRANSPORT DEVELOPMENT

{Fote by the secretariat)
1. .,___,Thg_ background to the work of the Economic Commission for Africa
in transport may be summarized as follows:

~(1) =relative thinness of population and wide dispersal

'of population conoentratlons-

(11) a l:u.gh ratio of land-lacked countries. The Region
) aocounts for fourteen out of the total of nineteen

land-lroked countries in the developing world;

(11i) a high ratio of least developed countries among

. developing regions;

{iv) an economic system characterized by a rmall number
" of modern-oriented urban enclaves in a vast sea of
rural backwardness; '

(v) ocontinuing dependence on agrioultural exports (with,
however, several marked’ éxcepfions) for development -
resources, in conditions in which such exports
(subject to both geographical and commodity con-
straints) show an apparently ii-i-eversible long-term
-downward trend sumul taneously with '.'Ka..rapid growth in
population and in the dependency ratiog

(vi) practically no links among African countries except

for purpeses of transit traffic;

(vii), poor use of inland waterways amnd coastal shipping.

M69-2903




2. The deverminants of African transport development may be dosoribed
as follows. One of the fundamental issues of today s the limited
cepacity of advaﬁoed'oountries to absorb the export'producfs of the
devel:ping world. Teriff reductions.or removalsg, non-discrimination
polioias,'oommodity Danagement arrangements, etc., are uﬁlikely to make
more than a marginal contribution fowa;ds solving this problem. What

ig required is an enlargement of total world trade possibilities which

-

ré~"ve or considerably modify the geographical and commodity constraints
which characterize the present direction of flew, volume and composition

af world trade. It seems clear that with a population of more *han 300 .

gtitutes such potential enlargement of the world market whouse p0551b1~
lities require study and exploltatlon. From this point of view the
secrevariat's major concern today is the infogratioﬁ‘of national
economies ag well as the linking of national markets with each othér;!
To-pull a2 national economy upwards as a whole would require the delibe.--
rate eclablisbment of new urban and semi-urban’'relay centres (rural
trwrships) through whlch modernizing influences reach the rural areas,r
énd the deliberate, planned forging of links between such relay centres
and the surroundiwg rural communities, The development of the phy51cal
"plant' required would involve, for example, an 1ntegrated Programme of
rural housing, rural water supplles, rural electrlflcatlon and maral

transport links.

3. Thaose obJectlves can be achieved most rapldly through ut111z1ng

the revolution in transport technology which is now in progress. But '
the contribution of the rapid growth of transport technology can only \
be taken full advantage of, if oertaln preconditions exlst. Perhaps

the most crucial of these is the cap&billty to determine preo:sely when,

where and how specific forms or aspeots of thls rapldly developlng

H

technolcgy can be applied to produce optlmum results. This capability
implies a substantial supply of manpower of high quality over a wide
range of specialisms including: the &nalysis and evaluation of exisbing
+:anspo:ﬁ‘aystemsirthe desiggﬂofunew systems and .projectis; managemer.t;



research and irnovation; and manufacturing. The transport planning
function, it will be apparent from paragraph 3, is now developing into
a ocomplex, inter-disciplinary operation closely associated with pelicies

and methodologies for regional (i.e. physical) plamning.

4. In a report recently prepared for the United Nations it is stated

that:
"The old economics ¢f government planning to view transport
costs as a geparate entity are waning. The new methodologies
demand that the costs of transport be related t» other costs
in the 'distribution' amalgam, such as costs of capital tied
up in stocks or inventory (both for inputs and finished pro-
ducts), costs for packaging, for insurance, for handling,
storage, warehousing, and inventory control, for documenta-
tion, for communications and so on. In other words, what
appears to be lower costs in transportation may be the cause
of higher costs in other components of the total distribution
amalgar and therefore it iz no longer sufficient to view only
the 'ratio of transport costs to commodity value'. The ratio
of the"total costs of distribution to commodity value' is

more relevant."

It will be noted from the passage quoted that the full benefits te intra-
African transport which may come from modern transport technology will
depend as much on managerial and organizational competence as on teche
nological capability. Yet, on eviderwe currently available, theas are
two of the factors in which Africa is most strikingly deficient.

Se In another recent bilateral study of transport in a part of the

region it is stated, correctly, that:

"The survey of national development plans, potentials for
economic &evelopment, and the existing transpdrtation
gystem again highlighted the widespread and’ serious
shortage of skilled employees-and of management and

executive personnel........This shortage of personnel

-
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is more serious than are constraints of facilities or

equipment. It also has an ‘effect on the gensral avail-

ability 6f data for planning and decision-making purpoaes,

but if appropriate personnel and inter-governmental organiza.

tione were available; plamning for regional cooperation and ' "
1ntegration ocould be materially advanced, despite.the data

choriege."

Waen attention is-t&rned te inter-continental transport it is easj.fo
notice that the transport revolution which holds such great promise’
for inira-African development, presents a menacing picture. Bulk
ocean carriers, containerization and large supersonic jets demand vast
capiial and: mecurrent expenditures on on-shore installations and, at
least the case nf the latter two, far-reaching changes in the organisa-
tion end operation of inland transport, in customs administration aﬁd
in international economic relations. There is, at the -same time, not
the leasy certainty that any net benefits will acerue *o +he devaleoping
regions. Indce?, *thare are reasons to believe that these innovatiors
will nct only impose irrecoverable direct costs on Afiican countries
wut thst they will, by destroying the natural protection which diﬂtémce
uffers to their emergent industries and by diverting capital'invsstments
from {the restructuring of the African sconomies through accelerated
industrig@lzation, inland transport development and trade promoticn,
prcadlen and strengthen the socip-economic systems from which Africa is -

trying to escape.

P Tty fimensioas of the major issuwes in African transport devalo;ahnf
are scarcely yet perceived by those most likely to benefit or to suffer
from faijure in policigs or action. At first glance the observer is
tempted to consider the main bottleneck as men and instituiions.. On
cloger scrutiry it appears to be more fundamentals: _knonledge, percep~
tion and will. The weightiest of the functions of the ECA in the field
of trarsportation in the next yaér or two_may_tuiﬁ out £o'b§ to i1;uminate

2nd to persuade.
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THE APPLICATION OF SCIENCE AND TECHHOLOCY
IN TdE FIELD OF AGRICULTURE

In broad tsrms, the major issues confronting African agriculturn
today may bYe logically discussecd and approachoed under the Ifollowing

heads:

- 1+ - The mounting evidence that a reducing pr portion of the economically

active populatior are eungaging in the field ¢ egriculturs, in a situation
now calling for an increase in cverall agriculitural production of some

five per cent per annhur. Predveisivid a1 man .empleoyed and per acre have
© P :

. therefore fo be incioase. substantially each year.

"2 Bvidenceof .. gradu.z:i shift from subzistenne to commercial production,

which brings in its %rai an increasirg nzed to zwilontii» the marketing
of agricultural produce ir:luding l.rstock prcductsy need to improve the
various systems concerned with trensport and delivery of agricultursl
produce; teéd o provids ~ll-westhar ghorage and- the nrevention: of waste;
and: lastly, to increase the Tacilities now available Tor fond processing
and food pressrvation.:

3. Rationalization of tuc SIganiZational problems concerned in the
gfadual but inevitable shift ffom iahour;intenSive systlens of menagement
to capitai-ihtensiﬁe systems bearing in mind'the need to consider the
social and other factors implied in such changes. ‘ |

4 In circumstancez vhere:ggz_gggiig earnings gre inorcesing, to organrize
agricul tural productive efforts so that improved nutritional lewvels are

satisfied by a shift in emphasis from the curzont: prsperdcrance of starchky

693037




foods common to human diet in Africa, to provision of balanced protective

foods,'hiologically and nutriticnally more suitable forrphysical.and
mental growth and development. The latter would consist lafgely of foods
of animal and/or poultry origin, and would also include fish,_vegetablpa
and legumes, ' o

5e Recognition of the problems posed in COmpetitivé world markets: by

receding prices for certain categories of tropical and sub—%ropical products ¥
and the necessity, assisted through the agencies of science and technology,

to Qonvartrsome of these basic agricultural products‘into forhs md;e accept~ (e

able in terms of market demand and price.

. Pundamental to all other aspects, are those factors which determine

overall levels of production.

I. Productivity and manpower

It is evident that to achieve increased productivity with a shrinking
labour force and level of cultivable land, that substantial change is now
fequired in the ocurrent pattern and organization of agriculture, in the
subesistence as well as in the commercial sectors. In the subsistenoce
sector, representing bossibly gixty per cent of total agricultural
production in Africa as a whole, traditional systems hava emaerged which
previously had meaning and were effective in their special settings.
Maintenance and recovery of natural fertility are fundamental to the system
of shifting cultivation developed and practised in this sector, producing
yiel&é, ho#ever, gufficient only for subsistence pﬁrposes. This system
of huébandr&‘applies reasonably well in Africa sc long as there is
cultivable land left sufficient to satisfy the needs of current demand.

The future, however, holds out no such promise that plenty of suitable .
cultivable land will be available, and that with the cumulative effects of
eroaion, caused largely by inefficient cultivation and livestock management

techniiques; ag presently exploited, land in Africa is a wasting asset. &

Pressures on good cultivable land, under shifting cultivation, even
now are in need of modification of the time span required by natural

recuperative processes to ensure continuation of ourrent productive levels.



In many regions, and particularly those situated in high rainfall areas,

the ten~year recuperatlveIestlngperlod is now becomlng seven or even 8ix
years, with evident effect mnyleld. In this day and age, maize ylelds
averaglng 700 lbs per acre, which for instance is the approxlmate mean

yield of malze in West Africa, are no 1onger sufflclent ‘to supply the needs
of ocurrent human populations. Recourse has now to be made to outside markets,
‘and therefore to other individual's efforts, to supply a falr proportion.

of the reglon's bhasic requlrements of creals, partlcularly 1n those years

when growth for one reason or another is unfavcurabre.

_ Subslstence agrlculture must now be appralsed more crltlcally agalnst
_Ithe background of the general economy of a country as a whole, as viewed
) agaanst human carrying capacity and as dictated by the contlnulng need to
expand production. Agricultural development planning in its fullest sense,-
has barely started in Africa. Data must now be assembled based on land
~ olagsification, soils evaluation, water resourcss,'acceSSibility and other
factors of like imPorfcnce, 50 that plans can be formulated which morclhearly
meet the demands of the times. It may be when this has been done, that even
with modest inputs and reallocation of land based on technological and
socientific appraisal, and more nearly in line with: the African farmer's
physical and other potentials, that effective change in productive levels
could be achleved in a relatively short period of time, and a moye away.
from tradltlonal practices encouraged in the direction of productlon _ 
centred on economics and not on maintenance of an existence and of a way of
life. '
_The_spread of education is having a significant impact on attitudes
toward_agr;culturc.‘ To some of the rising generation education means escape
to the brightllights of the larger wvillage or city, fo others it opens up
horicons_which mean escape from agricultural drudgery and poverty_provi@ing'

at the pame time a sense of purpose in the environment of their choice.

What are the prlnclpal technological processes and appliocations of
aclence most likely to hasten agricultural progress in African in a
7 altuatzon where level of production must be the yardstlck by whlch We

meagure suchpprogress?
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1. We must start with the land and 1ts allocatlon, based reellz-

tlcally on its land—uee cla851flcat10n and 1ntr1n31c value to produce
_ﬂorops and lxvestock, and on its. potential examlned in terms of baslc '
fertlllty and suitability for grOW1ng certaln crops and/or paeture,-ae‘
approach, for 1netanoe, whlch even now is belng successfully employed in

the resettlement areag of Kenya.z

LH2;¢- de must learn more about the cultlvators and their pfactices; the‘
livestock producers; the rural craftsmen, the people 1nvolved in the .
process of traneportatlon and marketing; the food processorsj the skills
attained by each clasg of rural part101pant, and the level of tralnlng

‘and educatlon requlred to ralee levels of efflciency and productlvzty etill
'furthero

3. To.improve all farm crops through selection of the best seed and .
. planting material, and to institute a programme of yet further improvement
through intensive plant breeding and seed and plant distribution.

4 To improve livestock production by improving general‘health
standards, by careful selective breeding using the best genetic stocks =
available, and by raising the standards of nutrition for all classes of

-farm livestock. . ‘ i

Se To raise the value of pastureland, and therefore of cairying _
capacity, through better management practices and by the introduction
and encloeure of” neW1y—sown or planted pasturee which would include more

productlve speciss.

6. To encourage much greater use of balanced mineral'ferpilizep which
will lead to the improvement of crop yield and oflpaa%ﬁieland. In this
respect, Africa 1ago far behind the countrises of Europe and' of North '
America in its appreclatlon of the betterment Which accrues to this

practlce.
7}7 To preveht'iaste, by protecting crops and stook by’EPraying end/orr
dusting or dosing with appropriate chemicals and pharmaceuticals agaihef

the ravages of insects, fungi, bacteria, viruses and conditions of disease

in general.




8. To dewvelop processes concerned with.@he preservation of crops, food-
stuffs and animal products, and to develop improved food technologies which
coffer modified commodities, thus widening the scope of current markets

available to the farmers of Africa.

9. _ To carry out market research and to provide market intelligence which
would enable rationalization and more efficient organization of the marketing

process.,

10. To gradually increase the scope and application of power-assisted
farming (including bullock farming) where such aids are likely to prove
economid. At the éubsistence level of farming, graduation to a market
econdmy will be further assisted by the wider introduction of small hand-
operated ¢r low-powered tools, so successfully applied in Japan and in
certain countries of Burope. Small hand tools, as aids to the traditional
~hoe or cuélass, could be expected to increésa the area of cultivable land

which an individual farmer could handle economically.

i In the package indicated above, which-inc;udés the most important
stops necessary to ensure that manpower is given both the climate and the
capacity to go on producing in ever more demanding circumstances, it should
be dbserved that applications of ag:ioultural technological processes and
of multi-disciplinary science will be vital in the future if progresslis
to be maintained. The key to the whple situation, the farmer himsslf,

must‘be enabled and asgisted to break out of his current economic confinement.

Change from subsistence to a market economy would in itself oreate

new yeit substantial demands for the products of industry in Africa,

| II. Technolpgical aids in the shift from subsistence to commercial .
production
Resolution 112 (VI), adopted by the Economic Commission for Africa
in its sixth session in February 1964, "urged all Governments of member -
States of the Commission and those CUovernments and Agencies providing

aid to the Region, to give fawourable comsideration to projects and




measures leadlng 1o acceleretlng tran31t10n from eubelstence to market

Z'egrlculture through ralslng product1v1ty levels 1n the agrlcultural

sector and through improving the necessary 1nst1tutlonal requls1tes

partlcularlycln the fields of marketlng, oredlt and agrlcultural extenelon.

It. would be’ 1ntereet1ng to know what prgrees has been made towarde
the’ reallzatlon of this reeolutlon in the last elx years, what encouragement
and initiative African Governments have offered to their large eubezsoenco

]

farming groups to enable them to achleve economic emanc1pa,1on

It is generally agreed that the vast majority of agrloultural
producers fall into a category usually described as "emergent producere who
have made a little headway in the market economy but whose ealee are still

H

lese ‘thér their own coneumptlon“l

To effect a smooth transition from eubeletence to market agriculture,
dlfferent kinds of CGovernment assistance may te necesgsary, one of broad

coverage anDlVIHg as a prlorlty, the intensive application of relatively

simple extenelon technlques but partlcularly those oriented towards crop
improvement through develoPment of 1mproved eeed supplles and greater use
of fertilizer and on ‘the other hand appllcatlon of those measures more
concerned with institutional problems 1nclud1ng the organlzatlon of co-
operatives, development of oredit facilities and of market :Lnfra-tructure,
and finally the organlzatlon of a system of rural service which would
" inoclude a contract farm machinery pool, and contract production enter-
prises aimed. at the expory marks* or for local procezeing. '

Transport and marketing facilitiee-ere eleo cieerly basic factors
in the transition from subeletence to market\agrlculture._ It is obv1ous that
construction costs of ‘modern communication are only Juetlfled when schemed
are carefully costed against benefit, where, as an example, operatlng'coste
can be reduced enablirig perishable produce to reaeh"aimarket from inaccess-
ible areas. All weather feoder road coustruction may cften be Justificd where

i/ FAO/ECA Expert meeting on Government measures 1o promote the tren51tlon
from subsistence to market agriculture in Africa, 1964-




central depots are set up, serviced by more primitive forms of rural
transport,-where the bulking and grading of Zroduce is poséible before
the final haui is undertaken to an organized market centre. In Africa
the whole problem of transport and marketing in remote areas offers
technlcal challenges of CunSlde;dble imporstance for whick solutions must
be offered if market agriculture is ever to assume its proper place.

The magnltude of the task is enormous in technological terms, 1nvolv1ng
as it does the correct choice of transport medium, the size and type of
container or transporter, appropriate to the 01rcumstances, and fznally,‘
but by no means least, determisation of the standards of road-bulding,

‘economically Justlfled for a given volume of new trade in any area.

Much of the success of a change from subsistence to market agrlculture,
a problem involving up to 70 per cent of the land and 60 per cent of the

agricuitural labour supply in Africa, will depend on participation of_the

ﬁeopla involved in such change.

The system described as "block farming', more usually associated
with mechanized cultivation, might well be applied in a modified way to
the grouping of ubsistence units under a co-operative, wheTe planning

and decision making was left to the collaborators with assistance and
guidance from the local extension officer. Participation and collaboration
of the people in the production process where the end-—product is designed
for export or for local processing, could lead realistically to such
- arrangements as provision of all-weather storage, operated on a co-
operative basis, to service spraying where this was necessary, -and to co-
ordination in the use of local service machinery for which the co-.
operative would be responsible. Fertilizer could also bhe ordered through

the same channel.

III. The shift from labour~intensive to capital-intensive management

By definition, capital-intensification of agriculture is gqnerally
acoepted as referring to large—scale agricultural pr»jects. ‘Where
livestock is concerned, it may alss» refer to the pooling of small numbers

of animals into-larger groups, with fhe necessary hdusing and other




management facilities operating on a compunally organized basis. Intensi-

fication can also be interpreted to mean integratiOn of livestock and

arable farming, which is particularly valuable a8 a medium for prov1dlﬁg a
regular source of income over the greater part of the worklng year.‘ Inoome
from crops alone tends to be hlghly seasonal. Inten81VB arabla farmlng

13 usually taken to be that system of farming 1nvolv1ng productlon of a
succession of market.garden crops for sale.uhrqgghqut:@hg yearz:probab;y o

qurating under a system of gravity fed or sprinkler irrigation,

- The scope for technical involvement in agriculture generally inoreases
with the rate of intensification and the level .of capital involwved, and a
shift from labour-intensive to capital-intensive systems of agriculture
will be only as fast as level of tréining, and credit inputs Permit.
Adoptlon of large scale and/or inteasive systems of farm management call for
inoreasing appllcatlons of research to maintain the tempo of productlon.

In this connexion scientific research in Africa ig reasonably well catered
for but in fields which are more properly described as technological, a
large gap exists particularly in those areas of common interest to the rural
community. A series of sub-regional polytechnic institutes offering courses
and training in farm mechanization, farm buildings and structures, land
classification and mensuration, water resources irrigation md storage, wood
netal aand plastics”tschnology, and rural roéd-building and masonry, all
could in timé'proﬁide a significant and Wworthwhile contribution to rural

development in Africa, including an iqténsifibation of agricultural systems.

IV. The change of emphaSis in food choice and preference

In the last analysls, the apparent 1rrat10na11ty and uneconomic 7
behaviour of many African farmers with respect to 11vestock and particularly
to cattle, is his concern for security. Thie .attitude, born in earlier
times, when disease not infrequently declmated whole herds of cattle or
flocks of poultry, almost certainly provided the motlvatlon for a bulld- 7
up of numbers. These earlier attitudgs had underlylng economic consideration,
though they were obscured at times by the acqretion.of eﬁotional and

gocial values.



Today, through the impact of general and specialized sducation,

coupled with the slow but sure-elimination of some of the livestock "killer"
;.dleaaees of the. paet, new attitudes are slowly developing based on the ¢

. segurity of better animal healih supervision and on an appreclatlon of
’*xlIVQStQGK quality rather than on numbers.. It would be untrue to suggesty
_hetever,hthat_qpveaAin the. direction of balanced mixed huebandry'have-been

| ag yet anything:aore{than;tentative. ~From the agriculturail point of view,
managed mixed husbandry offers considerable advantages and benefits, in
. addition to providing a widexgspreadof-monetary‘returne.- This is parti-."
V_cﬁlarly true'for_instance.of modern dairy farming as practised in,plaoes,
such asg Kenya and Uganda, the keeplng of cattle in tse~tse free areas
frequently leadlng to development of bullock plough;ng and cultlvatlon, _
also allow a farmer to tend a much larger acreage than is p0551ble by hand
hoe and mattock. Mixed husbandny is also an efflectlve means of ut11121ng ‘ é
farm by—producte 1nclud1n6 the gleanlng of graln stubbles after harveet, : ?
— and Whlle the beneflts cf animal excrement as resarde go0il fertlllty are :
"undoubted, the keeplng of cattle only for the benefit of the manure Which
they leave behlnd, has no economic Justlflcatlon. Goats and to a leeeer
'textent sheep, have value in a2 mixed husbandry eyatem as oavangers or
"bush clearers", havzng proved invaluable for this purpose in tall-grass
savannas in moderately taentse 1nfested country. Poultry and p1gs as
maintanied by the average Afrlcan peasant farmér contrlbute only
fractionally to meat protein supplies because of the exten31ve nature of
their general management, if in fact they are managed at all. Maintained
under control, however, and using improved breeds or hybrids, fed aceording
to a balanced nutritional regime, poultry and pigs in that order, are the

most efficient converters of grains and protein-rich ¢il-seed residues or

anlmal ‘and fish~based offal, into either poultry meat,eggs or pork.

As a soclety becomes more affluent, demand for meat protelns

inoreases. In Afrlca, howaver, there are still too many consumers who

rarely ever consume meat, but who sub81et prlmarlly on a starchy—based '
diet 3551sted on occaelon by a modest intake of vegetable foode. Kwas-

hlorkor, partlcularly in the young, 1s stlll too common in many parts of
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Africa, Jith ddvancing nutritional edncetlon, and a greater degree of

affluence, agriculture must now gear itmelf to’ eat1efy this nutrltlonal

trend by applying modern technologlcal developmente, management technlqnee,

and a conelderable amount of nutritional 501ence to 1ncreeee the quantlty and
quelity of meat end vegetable protelns available for general cdneumpt:on at
Prices within' ‘peach of a broad speotrum of Afrleen eooiety. levels of proteln
intake in Africa are also likely to be strongly influenced by a new o ¢
awakening to the enormous potential of African fish reeourcee, and to f ' _ |
lmprovement of catch made possible by application of new flehlng technlquee, 2
technologies, preservation processes and enllghtened gonservation practlcee.

Prov1elon of adeqpate levels of eupplementexy feed for beef end dairy
cattle, pige and poultry raises the problem of supplies of proteln—rlch
foods ‘necessary to balance the animal diet. In this connexlon, wWo are
probably at the threshold of a scientzflo and technologleel breakthrough
of cone:dereble s1gni£ioance, through discovery of the possibility, under
certaln condltlone, of grow1ng yeeete 1n a medium of mineral oil. ,Plans are
already efoot to deve10p this process in North Africa and manufacture isg

"already taklng place in Prance and in Sootlend. Dlred yeast is an excellent

proteln balenoer, having wide application in anlmal and human nutrition.

v. Conversion of basic foods into ;gadily ecceptgp;e forms

As markets shrinkfor certain tropical and sub—tropical foods and |

materiale of basic importance, Wwe have come to depend on the aids of

‘8oience and technology to so modify such foods and rew materials that

they beeome again merketfaeceptable. In certain cases it is merely a

matter of processing, such.as expressing oils from tropical fruits and crops

in Afripe.witp price advantage to Africa in term of transportation costa. -

In other inetancee it may be a case of eemi-proceeling euch ee is taking place
now 1n the hides and ekine induetry. In yet other inetancee, conversion . |
may 1nvblve almost eomplete modlfzcatlon. Such an example might be the .
treatment of melaseee,whleh eometlmee beoomes a drug on the market, where,

by produclng 1nduetria1 elcohol, yeaete end pharmaceutlcal products,the

original commodlty agaln becomes acoeptable. '

*

-~
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African technelogists and scientists have a responsible part to
play in this aspect of agricultural development, in fact, the success or
failure of future agricultural exports may well depend on the availability

of people with such skills and training to ensurs survival of the industry.

Agricultural production has come to depend on the skills and
coniributions of science and technology to a greater extent than almost
andy other industry of consequence in Africa, and it would seem, that even
greater application will be necessary in the future to ensure survival in

a highly competitive world.

- - - -
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TECHNOLOGICAL AND SCIENTIFIC MANPUWER RESOURCES IN AFRICA -~
PROILEMS OF AESURPTIUN, EMPLOYMENT AND OPTIMAL FUNCTION

(Notes bv the Secretarlat)

The public services schemes of several African countries in the
colonial days were, in general, geared to the administration of law and
order. There was a laissez-faire attitude to economic development.

This was not surprising when it is appreciated that the main funoctions

of governments in those days were :
i. malnteﬁance of law and order;

ii, the prOV131on of the minimum levels of social services
malnly for urban dwellers - pipe borpe water, hospltals,

and electricity for domestic purposes;

iii. +the prov131cn of infra-structural services, llka roads
ahd ports, malnly for use in the evacuatlon of produce for
export to the metropolltan countrles, and to facilitate the

adminlstratlon of the countrles-

iv. adv1sory extenslon gervices chlefly in agrlculture and
-partlcularly geared tc the increase in the production of

Hmcash crops, w1th a few ﬁlndow—dresslng government experlman—
tal farms which made llttle oT no 1mpact on the methods used

by the peasant food crop farmers-

v. the establishment of a few basic public enterprlses like
railways and mining, usually organized along oivil.
service departmental lines -~ both in staff and financial

management .

With the attainment of independence African governments. have found.

X themselvesin pcaztions‘where they are obllged to prOV1de 1nfra—structural
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services on scales which are out of proportion to those in existence
in colonial times. They have also had to offer leadership to the private
gector in planning industrial and agricultural expansion. All these

call for :

~ s

(a) ' The services of personnel with technioal and scientifio
knowledge. ‘
(b) The dissemination of scientific informationlbn develop-

ment.
{(¢) Research in agriculture, industry, transpert, etc.

(d) Technical services including extension work in industry

and agriculture.

Most of these services are either new or require considerable
expansioh in humen and technical resources. Unforfunately, moét African
governments have not provided the frémeﬁork'in their public services for
the recruitment, depioyﬁent and prdper:utilization of the services of

scientists and technologists with the proper orientation to innovation.

1. Availability and deployment of scientific and technological manpower

There is a paucity of statistics on the available number and the

deployment df'téchnologists and ecientists in Africa. One of the most

reliable sources is the UNESCU conference paper '(UNESCO/OAU/CESTA/Revf.3)1'./

;/ Deployment of Scientific and Technieal Personnel in Selected Countries
in Africa, Conference on Flucation and Scientific and Technical
Training in Relation to Development in Africa, Nairobi, 16-27 July
1968 (UNESCO).
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of the type of technical awd scientific information services which the
government must offer. It ig a]sn partly dus to budgetary limitation

in creat1ng the 1nstitut10na1 facilities for the type of eervices required.
The relult 13 the glarlng absence of different types.of sclentisti and
'technologlsts in the Mlnlst *iesd of Industry and,K Commerce capable of
.evaluatlng technical reports on new industrial proaect proposals, design-

1ng and selectlng approPrlate technology to recommend to 1nvestora, analysing

-

cost production processes or of suggesting innovatlons. For thege techni-
cal services African Govermmente commonly resort to hlrlng the services of

.consulting firms at considerable expense,

2. Factors which affect” the recrultment, deployment and effectlveness of
Scientists and - technologlsts in the Publlc Serv1oe

Hav1ng briefly outllned above the problems of availability and distri-

" bution of technological and scientific manpower in African countries one

may state briefly scme'ef the majef difficulties which affect the recruit—
ment,'deployment an& effectiveness of thpse personnel in the Public Service.

Une of them is thgt the suthorities responsible for the Public Service
structure have been very slow in developing it in order to provide for posis
which are needed for the effective execution of the new programmes to which
1 governments have committed themselves. For thig reason candidates iho'ere
qualified for such ports are not properly placed and consequently, their
services are utilized for other. jobs; e.g. agricultural economists are used
as agricultural officers for pure extension services., The problem here is
- that very often the officials of the Ministry of Bstablishments, and the
placement efficers of the Public Service Commission have no scientifio -
background to their tfainihg. Becauge. of thla they are not able, on their
own, to asseks and’ appre01ate the needs of governments in technological and
ecientific fields w1thout the adv1ce of officials of the appropriate technL-
cal departments and of the effective mghipower plamning machinery. Owing to

the absence of such machlnery in many countries there ie no permanent vehlcle
for conveylng thls advice regularly from the technical. departments to the
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Ministry of Establishments. The result, of course, is that until the
odd applicant with a special gualification applies for employment in the_
. Public Service, no attempt is made to draw up a scheme of service for

- such a post.

This leads to the next difficulty -~ the development of & neéw institu-—
tion which provides scope in the Public Service for the ﬁti}ization of a
new class of technologists. For instance, in one African state inm which
oil production wa3 commenclng for the first time a few years ago, the
Governmant euddenly discovered that it had no petroleum engineer in.its '
service to liaise with the oil companies, even in the elementary task of
determining the daily crude oil productlon. As mentioned earlier, very few
‘Minletrles of Industries in African countries have, in their establishments
project appralsal units, For countries which have a policy for industrial- X
ization to rely almoet ent1rely on the fea81bllity study reports produced
by proepectlve 1nvestors and technlcal partners is a matter of great
concern. Ome would have thought that these countrlea ought to have made
arrangements for the eetabllshment of pro;ect apprazeal units for thls
purpose durlng the early years of their 1ndustrial programmea.  In the
abeence of such unite, quallfled technologlsts, euch as 1ndustrial englneers,
chemical engineers, metallurgists, cortrol englneers, etc.. who apply for
civil service app01ntments are usually rejected or glven as an alternatlve,
non-specialist jobs which offer very little challenge to their competence
or creatlvity.

_ Generally, the nonedevelopment orlented Public Serv1ces de not provide
BOODe and encouragement for 1nnovatlon by technologzsts and scientists. For
instance, funds are rarely prov1ded for research by individual officers who
want to branch off 1nto new fields which are not within the framework of
established government research stations. There is also no institutionalized
form of honorarlum for 1nnovat10n or engineering des;gn by Public Servsiis.

Somaetimes there is unnecessary restrlction'on publications and’bontribu-
tions by public servants to learned journals. It camnot be denied that such
sontributions act as a spur to the innovating 8pirit of these officers and
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that the unusually-long procedure for obtaining approvnl for. such publlca-
: tions only daspens their enthusiasm. {.;

Sometimes no incrémental credits are ngen for postugraduate research
at the time of appointment. This is one of the main reasons why thosa with

. -Master's or Doctorate'degrees prefer to go into the universxty where thelr

.research ‘experience is recognized for the purpose of appcintment and ia %
_adequately remunerated. : . .

The’ pyr&m;dal struotdre ‘of the c1v11 service and the syatem of promotlon ¢
which is usually based on criteria of seniority and good behaviour criteria
provides very litilé scdpe“for‘thé rapid advancement for aﬁ'offiéer'ﬁith
inn6vatiOn'propenaity._ This 'is why a candidate with such & quality prefera
-~ to go into prlvate industry or a Univer31ty where he is 1ike1y to have the

‘scope -and recognxtlon for innovation.

’

Sohemes of serv1ce for technologlsts in many Afrlcan countrles in
relation to those of their counterparrs in Administration are, not very
attractive. Thxs is not to say that acientists ‘and technologlsts are not
glvan initial salaries which are hlgher than those of their counterparts in
Admin1etration in recognition of the longer period of tralnzng and of their
scarcity value.' This is due mainly to the small slzes of the 1ndividual
technological cadres Wthh are uaually within the conflnes of pingle
ministr:es.. For inatance, the Clvil Engineer, because of his specialist
. training doés not normally find any other avenue for advancement:withlnt
the Civil Service outmide the Ministry of Worke and Transport. In the same
- menner, anl Agrioultural officer is fairly restrlcted tc the Mzﬁiatry of
Agrlculturo, unless he abandons his professlon for the Adminlstratlon or the
Co—operative Department. 'On the other hand, the Admlnistrator can be posted
to any Ministry or Départment w1thin a ralatively largefcadre of Admlnistra-
tors, Is it any wonder that a rumber of sczentlets and technologists have

in recent years, opted for tranefer to the administrative class of the oivil
..service? It is worth noting.that the limited scope for advancement by
p:ofesaional officers is the result oﬁ the small sizes of many African states

in terms of population and resources which limit the sizes of individual
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ministries. Moreover, the activities of these Minjstries are fairly
limited. For inetance, until recently a typical Ministry of Agriculture

was mainly concerned with agricultural extension services. '

The other problem is the lack of diversification of the economy.
This means that very few large public and private economic enterprises
exist in each country to provide alternative employment for technologists..
Many of the technologists and scientists in public service are, therefore,
forced to remain out of frustration in the c;vil service where they feel
that any innovation on their part would bring them no material benefit or
pride of place in the service. - Even when non-Government employment is
availabie,_owing to the lack of adequate management'trainiﬁg and the
existence of very limited opportunity for orientation courses ahd axﬁerience
in the latest technological innovations, some of the technologists and1
scientists who have been in the civil serﬁice for loﬁg are sometimes not
the best candidates for jobs in their own fields in profit-making organiza-
tibna. For instance, a B.Sc. graduate in Agriculture who took a subsidiary
course in Farm Mapagqment_wbﬁld, after 5-years in the Civil'Service (without
_further‘training); not be the ideal candidate for the post of a manager of
a commercial rubber plgntatiog. For one thing, as an Agricultural Officer
in charge of a district, he is Jack—-of-agll-trades, supervisingla central
multi-crop nursery where rubber may ocupy only a small portion. He mhy
sperd most of his time touring his distriet, ihapecting the scattered
‘demonstration farms having various crops, and the rest of his time he would
spend-onlpursuing with the Ministry such minor problems as late payment of
.wages to his wo;kers or the irregular'delivery of fertilizers to his station,
etc. What is even more serious in the nature of his experience is the fact
that Government nurseries and demonstration farms are not operated on a
commercial or profit-making basis but rather under the pure revenue and
expenditure accounting system. The average field Agriculfural Officer has
very little opportunity of applying omn the job, the rudiments of farm
management. He is, therefore, not inveolved in fechniques of economic
allocation of his labour force as between the different sections of a farm
at different seasons of the year nor is he an expert on the productivity and

daily output of the various categories of the farm labour force.
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- It is, therefore, not surprising that unless a company is prepared to
employ him as a manager in- training for its plantation and unless he.is
also prepared ‘to éddept*éuchfa job; his:avenue of alternatife'sciantifio/
prafessional employment is limited. Even if he accepts such an offer,
'thepe{is:alébfthé.prob;em.qf limited scope for advancement in a plantation '
odmpanyfsqéervicey,ﬁnleas.the‘oompégy has a complex of a numbqf‘qf,1éqqe
: plantatiqns,whioh-w0u14‘nece§aifate the existance of a léxgé managerial
cadre. ., . - | - . o e

A new trend of serior scientists and tecbnologists, wanting to function
permanently as admlnistrative heads of Miniatriae which are related to their
resgpective profesaione, i creating a new problem. This is that there might
be a tendency on their part towards conservatism which leads them to brand
as "rebels" -young dynamic technologists who try to suggest innovations.

-This is'parﬁiéula:ly so if these young teohndlogists put up their proposals
with the ‘tactlessness which is usually associated with youth and inexperience
in civil servioe procedure. If a narrow—minded profess:onal—turned—admlnxs-v;
trator, on account of this, blaokllats such an officer, hy a prooess of
sibjectively written adverse confidential reports the officer's oareer-is
marred and naturally he might, out of frusiration, get out of the service.

Un the other hand, if a non—ééientiat administrator is at the head of a
technical Ministry, he is usually,-ﬁnder the British-~oriented civil service,
nof'peimanentky posfed—tolone Ministry. Hé, therefore, cannot constitute

a permanent -stumbling bloek to the caieer prospects of & dissident, but

" progressive technologist, Even where the technologist disagrees with his
professional director, he has the administrator at the head of his ministry
to appeal to., Moreover, the administrator realizes that when he is not a
technologiet himself, he will be more willing to listen to and aécept‘the

technologist's proposals for innovation and to give him every possible
support than would be the case with the experienced technologist-turned-
administrator who usually has his own ideas in his field of speciality.
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CRITICAL MANPOWER DEVELOPMENT AND UTILIZATION PROBLEMS IN
AFRICA

(Note by the secretariat)

1, égrica's'mgjor'manpoﬁer problems

) .Afpiganhcountries want accelerated economic and social development in
order to échieve better living standards for the-masses_of ?hé‘people. To
this end it is necessary to mobilize fully the region's human and material
resources for the development effort. _preﬁer, the contribution of human
resources fqﬁnatidnal development can reach optimum only.when availagble
mappéwer_is deveioped to acquire the right skills and attitudes and when
the labour force is fully and effectively utilized..

Unfortunately, African manpower suffers from a number of drawbacks:

(i) An overwhelming proportion of the lébour force is untreined and

lacking in skills naeded %o raise produetivitr,

(ii) A good part of even that small proportion of the 1abour force
' that has had some t*alnlng also lacks the abzlzty to comprehend
and apply modern 301ent1flc and technical knowledge to production

process and business management.

(1ii) Workers' attitudes to work and,. income are rooted in traditional
soclal Values and the social status accorded to some categorlea
of work is hardly reconclled w1th the soclo-eoonomlc values

and prerequlsltes of a modernlzlng economy.
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In terms of manpower needs for aecelerated'ecoﬁomic dévéiopment,_fhe

following manpower development and utilization problems are of priofityr.

concern %o most African countriess

(1)

(ii)

(isg)

Shortages of middle- and hlgh-level managerlal. professmonal

- and techniocal persomnel, especlally 1n flelde conOerned with

direct production in agriculture, 1nduatry, ‘natural rescurces,
etc. The most acute of the manpower bottleneck is the shortage
of personnel wlth training in sclence and technology and having

the capability to apply moedern technlques to productlon proceesea. Sk

To illustrate the problem, take the case of the Ninlstry charged
with promotlng industrialization in an African country. The
typical situation is that such a Ministry often lacks the
technlcel and profeeslonal personnel capable of evaluating
technlcal reports on 1ndustr131 project proposala, designing
and selectlng appropriate technology, analysing and costlng
produotlon processes or of coneeiving ppproprlate solutions to
technical production problems. The result is that these tech—
nical services are usually contracted to foreign comsulting

flrms at considerable expense,

A politically explosive and socially undesirable problem is what
to do with the Jobleas educated prlmary and secondary school

_ leavers whose numbers are rapidly 1ncraaslng in all major cities.
4 They demand wh1+e collar jobs that are hard to come by and a fair

standard of living, but they 1ack either the attitude and the
technlcal skills for engagement in non-cler;cal dutles or the

| meana to contlnue their education.

Laok of flnanclal and 1nst1tut10nal capaelty for manpower
development such as could effectlvely make good quant1tat1ve

-shortages and qualltatlve deficiencies in manpower requirements,

and to provide facilities for the further education and vooa~ N

tional training of unemployed school leavers.




(iv) The problem of educational programmes which are not adequately
related to development needs, especially in terms of manpower
requirements for industrialization, agricultural modernization
and the supporting services and in terms of the need to cultivafe
attitudes that are receptive to, and eager to apply development

innovations.

(v) The shortage. of qualified teachers, especially science teachers
and. technical instructors, that are needed to implement programmes
aimed at increasing substantially the proportioh of schooi leavers
with technical and écience—ﬁased education and for the reforw.of

| the edﬁcational systems to cope with the challgnge of dgveioﬁmeht.

(vi) The inefficient utilization of available trained manpower often
due to factors such as political and social constraints, in-
appropriate and unwieldy administrative structures, lack of .

. proper manpower planning machinery, and the prevalance of wage.
policies and wage sitructures inherited from colonial practice
and which do not adequately reflect development needs in.terms
of the place of technical personnel in national development

efforts.

(vii) The seeming neglect to develop appropriate training programmes
for the bulk of the labour force — the untrained and unskilled
manpower whose production efforts determine, to a very con-
siderablé extent, the size of the national income. Thus, the
attempt to modernize the rural sector cannot aéhieve the desired
objective if due attention is not_péid‘tq training programmes
aimed at raising the‘prdQuctivity and living standards of rural
workers and to creating neﬁ economic opportunitieé. ﬁural
modernization requires the injection of a substantial amount

of technical skills, capital and receptive and innovating
attitudes.




(viii) The sheer lack of clear nationsl policies and programmes: on

population, manpower utilization, income and employment as
integrel‘elemeﬁts in'national overall e¢conomic and social
development policy and programmes, sanctioned by total
natlonal commitments to the realization of develoPment

obJeotlves.

2.:A.ECA'S approach to_regolving Africa's maqpowe Eroblems

"ECA cons1ders Afrlca s human resources as the oontlnent's most
valuable asset for realizing the obgect1ve of economlo and ‘social develop-
ment — the 1mprovement of the people's standani of 11v1ng. Consequently,
this valuable asset has to be developed, mobilized and rationally deployocd
for accelerated economic development. Its employment has to be planned and
integrated with overall development plans and programmes. ECA is, therefore,
concerned with programmes that aim at encouraging member States to identify
and plan their manpower and training needs, evolve policies and programmes
that will develop adeguate manpower to meet fequirements, devise appropriate
machinery for manpower and employment planning, orientate educational prog-
rammes o cope with manpower needs and, at improving performance ocapaibility

of their persoonel.

" ECA's manpower development programme includes activities in the fol-
lowing main fields: C -

(i) advice to member States in develooing appropriate manpower
' polioy and human resources developmenf strategy and in evolviug
‘ effective adm1n1strat1ve machlnery for manpower plann1ng and
the translation of manpower pollcy 1nto concrete employment-

creatlng development progeots,‘

(ii) Jidentification and assessment of manpower and tralnlng needs,
overall and sectoral, especially for the requirements of multi-
national development projects, and thus provide guidelines

for multinational co~operation in education and training;
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(vi)

!
f

(vii)

(viii)

the training of “African administrators and executives in

specific areas of development planning and administration,

‘ineluding the training of statistical personnel, manpower

planners and trainers, and the dissemination of information

on training opportunities open to Africans;

seeking scholarship and fellowship facilities and co~ordinating

programmes for the training of Africans in priority areas of

‘deﬁelopment;

thé promqfion of multinatiohal ingtitutional facilities for
specialiéed training and research in priority areas of 7
development needs and assistance in seeking external éid'for
the establishment and/or development of these institutional

facilities;

the promotion, establishment and operation of an African

:scholarship and fellowship fund within the scope of the

proposed Special Trust Fund for African Development,  such

as will make it possible to take advantage of specialized
training and research facilities.in Africa as well és in
other parts of the world for the purpose of trainingrﬂfricans
for the implementation of multinational and éconbmically

strategic national development projects;

initidtion of studies and evaluation surveys on specific
areas of manpower, emplojmeﬁt, educational and training
problems such as will provide guidelines for the rational
development'of manpower and employment programmes and policies

in member States;

promoting international co-operation and concerned action in
developing programmes aimed at ameliorating Africa's manpower
and employment problems at regional, multinational and national
levels by acting as a co~ordinator and catalyst of efforts to

assist Africa within the United Nations system.
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3. Highlights of ECA's Human Resources Development Programme, 1969-73

The ECA orgenizes amnually, and in collaboration with -interested

organizations and specielized ag'eno:i.ee-,--,seminars_, soulges, ,-wgrk.shops and
study tours, aimed at improving the performance capability, of personnel

in the public and private services of member Siates and et-giviﬁg course
participants an opportunity to consider ﬁew ideas and approaches in grappling
w1th thelr countrles' development problemsai TﬁeSe trainiﬁé aotivities are
undertaken in relatlon to identified urgen* tralnlng needs 1n the region

and in direct response to enabling resolutions adopted by Seselons of the

Commissioh and the recommendations of 1ts ‘subordinate bodies.

For the perlod l963~73 the main hlahllghts of the tralnlng activities

are as follows*

- Reglonal seminar on education for development in Africa, including

a congideration of education for rural modernization (1970).

= Training courges in the techniquesz and methodology of manpower

planning and training programming {annual).

~ Seminars on human resources planning for pollcy—maklng officials

(1969, 1971 and 1973).

~ Trainers' WOrkshops on modern traihing methods and teaching aids

(two workshops annually)

- Promot1on of sub-reglcnal and/or realonal centres for the develop—
ment of training muUbllalS, for tralners workshops and manpower

plannlng courses and for research in humdn resources development

prob]ems.

- Seminar on the role of prlvate employers -and trade unions in the

education and training of workers (1971).

. = Seminar on correspondence education for the development of personnel °

in Africa.(1971).

- Sub-regional tralnlng courses on rural extension and oommunlty
development (1969, 1970). - . l '
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- Training of social work pérsonnel:. development of indigenous
teaching materials (1970/71). | .
- Seminar on the administrative framework for development (1970).
- Orientation seminar on administrative training for professional
- . and technical civil servants (1971).
—;Subnreglonal seminars on personnel administration and training in -
public corporatlona.
- Semlnar on modern adminigtrative systems for rural development _ |
(1973).
- Training course for supervisory building persomnnel (1972).
~ Sub~regional training course for Building Contractors.
- Training‘cqurses for census'persénnel.
~ Seminar on employment poelicy and economic growth (1973).
'~ ECA/UNESCO Regional Symposium on theé utilization of science and l
technology for development in Africa (1969).

" It is obvious from a consideration of the above projects that ECA's
programme of human resources development is largely one of indicating the
direction member States should be moving in developing national manpower
and employment programmes and policies. The main action and responsibility
for human resources development and utilization has to be taken at the

" national level. ECA progeammes can do no more than encourage and guide

African Covernments to take the desired action.

4. Prospects for the future V - ' {

_ For the mext decade, as most African manpower programmes have shown,
the supply of trained manpower will fall shori of demand by_substanfial
rargine. The manpower shqrtage envisaged will be particulérly_cfitical for
science and technology based discipliﬁes at the middle- and high-lével
categories. But the exploltatlon of Afrlca s natural resources, and the
achievement of the sei goals of 1ndustr1alazat10n and agrloultural modernl—

zatlon depend to a con51derable extent on the appllcatlon of approprlate




solentlflc and teohn1ca1 knowledge and ekllls. To fall to have an

appropriate measure of these v1ta1 1npute would mean falllng to aohleve

the desired development targets.

While a quantltatlve shortage is envisaged during the 19705 in the
eupply of certain types of skills, qualitative deflolencles in evalleble
and prospective manpower supply will further accentuate manpower bottle=
necks. Similarly, the inefficient deployment ofiavailable.trained:man—
power will worsen the gituation. If future manpower supply 13 to cope
effectlvely with the need to apply science and technology to developmenty
educatlonal and training programmes mugt be evolved which would emphasgize
the vital factor - scientific and technological knowledge and the skills
to apply it. All African Governments are committed to such a programme,
but they lack adequate means for realizing the objective and the capability
for'implementing the programme. It is in thie respect that multileteral
and gilateral external aid has an important role to play in rendering such

assistance that will have the right impact as desired by African Governments.

Granting that the financial resources, including external'aid,fahd a
sense of national commitment will dbe available to support an expanded prog-
ramme of science and technical education, including feeearoh for the appli-
cation of acquired knowledge, the implementation of such a programme may
by wrecked by the present shortage of science teachers and technical in=- .
gtructors. Therefore,. the training of science and technical teachers and
the development of appropriate science teaching aids should form an integral
part of any science and technical education programme and. of any external

agsistance in aid of such a programme.

~ Middle and secondary schools in an increasing numher of Afrloan countries
are produclng sohool leavers who are flndlng it diffieult to ‘obtain galnful
employment because they laok the type of skills required by the grow1ng
sectors of the eoonomw. leen an approprlate vocational and technical train~
ing and the rlght attltude to blue—collar work, these same jobless school.
leavers could become the v1tal link in the production process that is, as
middle-level 1nduetr1a1 skilled and semi~gkilled workers, agrlcultural
extension workers, and technicians for the transport industry and other
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services. But African Governments, faced with the current heavy burden
of ékpanded primary and university educatibn and withrthe slow rate Of,
increase in their naticnal‘income; find 1t extremely difficult to mobi-
lize additional resources for the fufther education and vocational train-—
ing of thess unforiauaie suhool leavers.-.However; to turn ﬁhe éurplﬁé
educated persons to meet the shOrtagé of skilled and sémi-skilled:wdfkers,
it is of the uimost *mporuance that the w111 and the means to do so0 be
mobilized for the vocational &nd technlcal tralnlng of school leavers,
and that such a tralnlng should be dlrectly related to the potentlal Jjob

opportunltles in the economy.

It needs to be reallzed that the future well~being of African coun—
tries depends as much on the modernization of the rural economy as on
industrialization. There uannot be the one without the other; the deve-

lopment of both these major sectors as muoh as other seclors, depends 80O

mach on the appllcatlon of science and technology.

- The rural sector presents peculiar problems that are not so easy to
determine and solve. It is in the rural sector that some 75-80 per cent
of the total population live and earn a living., It is the sector where
production processes currently rely on the most primitive techniques and
where innovation is not readily understood and willingly applied because
of deep—-rooted. socio—cultural and economic constraints. It hag been |
described as the "majority economy" which contributes most to the national
income. This major sector of the economy must be modernized in order to
give gainful employment to the great bulk of the active labour force. This
means that not only must agriculture be modernized to yield higher producti-
vity and give full employment to fewer workers, but alsas other economic
activities, ranging from rural crafts, commercial services to zgro—allied
industries, must be developed to give new employment opportunities for an

inereasing number of rural inhabitants, particularly for the graduates of

rural schools, including rural agricultural and technical schools. This

further requires a new approach tc the strucsure and content of education
for rural development and a consideration of the {ype of science and

technology programme appropriate for rural development and which should




be infused intc the curricula of the educational system as applied to

rural commmnities.

Subjeet to the availability of funds and personnel, ECA will give

due consideration to the above critical problems and will intensify .
acjiop aimed at ameliorating, and if_possible, resolﬁing'some of;thgm '
during the Unifed Natiqﬁs Second Development Decade. In particu;ér,.
efforts will be made to promote more effactive‘interFagency acfion for

an integrated apﬁroach to rural development. Action oriented stu&@gs:_
will be made 6n the ra-siructuring of educational prograﬁmee an& the
allocat1on of educational resources in order to make edacatlon serve ag
a more effectlve 1nstrument in fostering development. Slmllar studles
will be made in collaboratlon with the appropriate agencles, on the prob-
Tem of employment création and the pre-vocational training of young school
leavers, Speciai programmes will also be mounted, in collaboration with
“interested agencies, to promote the development of national pfogrammés

for science policies and science popularization, including science eduoca-~
tion in schools as well as out of school. Special attention ‘will be given
to the promotion of regional and/or sub-regional institutions for applied
science and technology clogely de31gned to cope with the challenge of

economic development, -
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SUME' ASPECTS OF THE ROLE OF TECHNICAL ASSISTANCE
IN AFRICA -

(Note by the seoretariat)

In the Note submitted -7 the Executive Secretary to the Eleventh Sesricn
of the Comm1ttee and in the speech of walcome to this Session stress has
been laid on the conv1ct10n of the ECA that the highest priority for golsnce
and tecnnology in Africa is the creation of the conditions precedent for iis
development. Indeed the issue is much broader since the capacity to utilive
science and technblogy is also in part the capacity to make optimum use of

-oapital and other resources.
Commission
As the Pearson/&eport succinetly pute it : "The over-riding shoriage

in Africa is still trained manpower" (p. 268). It-goes -on to olperve that Tt
will take many years for the multiplying effects of educaticn to chaﬁge
appreciably the proporiions of skills in the labour furcg“(p. 278) héving
pointed out earlier that "High-level gradﬁate training institutions are ol=«
essential prerequisites to African self;reliance" (p. 276) These assesu-
ments, together with the paper ECA has submitted on Crltlcal Manpower Devnlopu
ment and Utilization Problems in Afrlca, constltute the background to the
problenn of tecknical assistance to the African Region. Some critical aspectis
of this subjeot have been selected for boief review in the fol*OW1ng
paragraphs. C | '

In the past,three main features of technlcal assistance have been noted
One, the problem of recrultmentenﬁ.dellvery, has proved partlcularly difficult
in terms of dafining with exaotness the speulflcatlons of tho work to be
done, the identification of the most suitable expert, seourlng hls relsase
from present commitments and delivering him at the point at which his, ,
servicss were requlred. Thig is a problem of time. The other was represegtiad




by the complementary costs to bo met by the host country. These wers
sometimes quite high in relation to the ability of governments to seek

for as large a number of such experts as they genuinely needed. 4 th;rd
r»elated to the conditions of reception and operation which, in many cases
wore such that .the expert was unable to perform with full effectiveness.

Bt perhaps the most important problem was the inability of many govern- -
nents to provide the most suitable counterpart to work with the expert. ¢
Thie was sometimes due to shortage of persons with the particular basic b ]

- - . ore
education and training for attachment to experts but were/%f%en to a total

lack of such persons. In consequence repsated pleas.were made by African
govermments for the extension of the services of eiperts. In the meantime
the unrecognized problem : the need to arrange for basic education and
training of the local personnel required cften continued,

These difficulties are likely to be intensified and extended in the

1970's as a result of several factors.

As efforts are made”to aécelerate‘thé rate of growth and more parti-
cularly the structurc of the African economies so will the demand increase
and the range of specialist knowledge required expand. There may thus
arise situations in which, as a result of persistent shortages in advanced
countries, these demands cannot be met and serious bottle~necks in d%velop-
ment plans and processes will arise. Already, in spite of new approaches
by the UNDP to the programming of technical assistance, increasing
pressures are being‘pﬁt upon thé ECA to provide services of a technical

assistance nature to African governments. ’

When attention is directed towards the first half of the Second Develop-
ment Decade during which, for many African countries, the foundation for
a broad and rapid forward thrust will have to be laid and taking note of
the continuing shortage and rising coat of experts in advanced countries,
it will be seen that the problem of techn1ca1 asgistance is likely to )
intensify sharply., It is believed that some of the most acute needs will
arise in subjects such as natural resources exploratidn and evaluation, iﬁ
industrial production technologies, in transportation, in regional {physiocal)
planning, in marketing, and in high-level management and business advisory



gervices. Other areas of high priority may include food science and

technology and food safety, preventive medicine, labour productivity,
and a range of activities connected with the adaptation of existing (and

in some cases the invenfion‘of new) technologies for promoting rural develop-

ment.

It is clear that overcoming the counterpart bottle--neck will place
unprecedented strains on technical assistance in the field of education.
It is ACA's view that, notwithstanding the importance of middle level
education, the greateét difficulties in dfawind up realistic plans and
achieving them in the past have been due to the shortage of Africans capable
of conceiving, designing, programming, installing and managing productive
business enterprises. Since thereﬂare severe limits to the use of foreign
consultancy services for these purpogeg, efforts will have to be made to
develop as rapidly as possible facilities within the Region for the educa~
tion and training of Africans in the skills the#® functions require. 4
considerable expansion of technical assistance in the form of new university
chairs (e.g., in metallurgical engineering, in engineering design, in the
science and technology of materials, fuel science and technology, chemical
engineering and industrial chemistry, in high level management, operations
research and computer science, in transport ﬁlanning and transport technology,
in production engineering, in fibre technology, in business finance and
so on) will be required. Associated with these will be assistance in the
form of visiting professors@ips, post—graduate fellowships, specialized

equipment, libraries, research facilities, etc.

The above are only illustrative lists but they do, in 1CA's view,
bring out the scope of the technical assistance problem in terms of work
specification, recruitment, delivery and cost. The orucial long-term
factor appears to be the resources, energy anl imagination which.are applied
to the rapid development of suitable local counterparts. Without a major
effort in this direction during the first half of the 1970's the technical
agpistance problem in Africa in the second half of the 1970's and in the

1980's may well become unmanageable.






