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I. INTRODUCTION

le The by now familis. basic argument about economic growth is that it means
increases in the physical output of goods and services (to meet the needs of
the mass of the African population). These ‘nereases must inevitably come from
the application of relevant factor inputs to the conversion of raw materials,
extracted from primarily African natural resources, into semi~finished and
finished producis. The relevance of factor imputs is thus broadly determined
by the natural resource base and more narrowly hy product choice. There are
three levels of natural resources from which complemeniary raw materials are
drawn: national and muliinational, regional and world. I} is the range of
effective complementarities that determines the Scope of production possibili~
ties and therefore thé¢ range of product choices and hence the specd end scope
of diversification of production.

2s At the naitional level therefore the range oflcomplementariﬁy‘rests on the
scope and:reliability of infofmatioﬁ'on exploitable natural resources, This
information is also essential For identifying effective complementarities at
the multlnatlonal, regional and 1nterreg10na1 levels’ except that two adaltlonal
factors are regquired: (a) mar&etln capabilities and (b) transport and
communlcatlonp 1nfrastructure.

3¢ Thus the range of product choices'kithih Africa as a wholc depends firstly
on the scope and intensity of worl at the natlonal level on the compllatlon,
evaluation and disssmihation of information on national natural resourceo/raw
materials. It is this that accounts for the increasing interest in national and o
regional natural resource meps and atlaces in other paris of the world. It depends,
gecondly, on the extent to which the regional transport network is designed to »
facilitate the least-cost movement of raw materials in bulk in one direction andﬂ'
the least-cost movement of sem1~f1n1;hed and flﬂl“h@d products, especially |
engineering goods, in the other direction., A much greatar under@tandlnc is
needed of how far tr@ﬂspoft coste in 2 reg ion as large as Africa can aid or -
undermine %he effective participation of individual countries in rapid industrial
development ard strusiural transformation of the region as a whole,l/ '

4, At the national 19vei‘therefore the highest prioritj is the compilation of
information on known natural resources g/ including the training of nationals in

l/ Increasing prices in the 1980s for the delivery of heavy minerals maj
facour the location of new mining operations in areas permitting the lowest deliver—
ed cost of product to the customer. At the end of 1979, 50-T75 per cent of the
delivered United States price for Australian ilmenite and 34-45 per cent of the
delivered United States prlce for Australlan vercon Was related to freight. -

g/ K- own" here COVErs Tesources 1dent1fled as ex1st1nb right dowun to
resources (eobo mln?rals) whose raeserves have been fully evaluated in quantity
and qualityr,
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natural resources/raw materials inventories and management. If this is to be
actively pursued a ministry should be charged with the responsibility for co-
ordinating and pushing on with this work. Thus in so far as external assistance,
including that of ECA, is concerned anything which can be done to provide
Governments with capabilities in +his field is of first importance,

5« A very important but little recognizad factbf is that most CGovermments and
indigenous busiress communities in Africa are unfamiliar with simple information
on complementarity of raw materials and other inputs into the production of
specific produotsl'i,eg with the "physiology of production"o Unless this weake-
ness is rapidly repaired the matching of demand for and su +1ly of natural resources/ .
ravw materials will be severely limited. Actually this is a simple task: to

compile and make widely available such information to planﬂérs, policy-makers,

parastatals and other appropriate indigencus agents of productiona At the

. present time policy-makers, planners and agents of production are confused by

limiting attemtion to only one wellﬁknown natural resource/raw material at a time

and are frequenfly “inhibited. by being told that nothing can be done with "it",

There is a minimum density of information on feasibilities (broadly interpreted)

required to activate entrepreneurs. It is not merely that the one-atea=time

approach leads nowhere, alternative end-uses of any one resource/material are

frequently also unknown. Unfortunately, African universities de not offer

courses either in manufacturing technology — an amazing deficiency in the face

of 20 years of repeated declarations of the intenticon to tuild up a manufactur—

ing sector —or inthe science and techiology of materials so that policy—makers |

and plamers éould have ready at hand specialists to advise them on complement—

arities, substitution, recycling, etc.

6. As regards marketing mechanisms it is clearly a matter of urgency to
decide on and establish mechanisms to facilitate intra~African trade in
industrial row materials. In conventional terms these exchanges have great
advantages and disadvantages. The financial aspect of marketing need not be as
formidable as 1t seems because of the potentlally suostantlal role of after
(whlch is far more widely used than is apparent)

Te it will have become clear that the building of inventories at the national
level is also a condition of the effective partlclpatlon of individual countries
in intra~African production and trauef where this goes bevond the existing
structure of production.é/

éf It does not seem to ke fully obvious that traditional export products:
were never intended by Governments for intra-African trade and that non-export
crops were not so intended either, In almost every case new or expanded
prodtuction is involved, ’
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8, Furthermore, the inventory alsc provides the basis of regional programmes
for natural resources exploration, evaluation and management.

9« As is by now well recognized remote sensing is a supplement, not a subsii-
tute, for conventional ground level techniques of exploration and evaluation of
resources. However, conventional methods are undergoing such rapid improvements
that the time may be here for a series of seminars/workshops on modern methods

of exploration and evaluaticn of groundwater resources, hydrocarbons, forest
resources, marine biclogical resources, etc. One of the outstanding trends is
the development of portable (back-packed, hand-held, or motorized) equipment.

It is not unlikely that the day is not far off when back-packed or hand-held
equipment will be carried and read by school drop—outs and the readings entered
in simple or even crude, large-scale, local meps. This may include scintillometers
and other equipment for first stage testing of geographical and geological
indications and sampling of vegetable cover, streams, atmosphere, etc. The
essence is to simplify equipment and readings down to the level of a relatively
abundant factor — labour - rather than attempting to raise the level of education
of large mumbers of workers to the level of sophistication of modern ecuipmente
High school and university students during their year of national service, for
axanple, could be given intensive short courses and deployed in selected areas
for intensive ground coverage. Very large areas of ground can be quickly covered
and promising oil and mineral bearing areas indicated for further, more detailed
and more sophisticated works To facilitate this the geological and cartographic
services would have to be very differently orgznized than at present in African
countries (where they tend to cluster in one or two touns) and extensive use would
ve made of mobile laboratories and of hydrofoils. The essence of the plea made
here is for Africans to break away from fixed conventional concepts of natural
resources exploration and evaluation and to moke use of an imaginative mix of
techniques from local information to advanced technologies. Africa will never
get far by waiting for UNDP to finance bits and pieces of surveys here and there,
Perhaps one ought to find out how China is doing it. In any case African insti
tution and associations of cartography, geologzy and minerals should be invited

to organize a seminar on these possibilities.

10, Nigeria is now meking use of laser photography for the inventory of its
forest resources. Ground sampling could easily be carried out by trained

forest rangerz. BEven university and high school students could ~ with some
treining - be used in vacation time for a concentrated ground sampling programme.
The point at issue is that some fresh thinking and experimentation is needed on
the subject of rapid methods of inventory and evaluation of the natural resource
base which optimizes the use of expensive human and technical resources,
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II. CARTOGRAPHY .AND REMOTT SANSING

11. Cartography, “hich cmbroc s Yoth surveying and mapping, is a sine gua non
for othar activities ralating to the judicious planniﬁg, exploration, exploite—
tion and rotional utilization of the natural resources for the benefit of the
vhole communitys It is therefore a gateway to meaningful development of natural
TESOUrCes.

12, In spites of the certainty thet Africa is endoved with cnormous natural
resources, very littls is known of their exact location, type, size and extents
In such o situation, it is not zasy to carry out further éxploratory studies
which will essure effective and officient plemning and d evelopment of those
naturzl resources of reasonoble cuality and quentity and assess their economic
value before going into their cxploitation on a massive scale.

13s Tt should be borne in mind, therefore, that the repid development of the
natural resources of any nation inevitably depends on the type of maps and
cartographic servides available, Maps. are nceded for planning highways, air
fields and water development and arc basic to the recording of geological, soils,
energy, population and other data. The primary purpose of making maps for '
natural resources survey and devleopment is therefore to enable national Govern—
ments to zain o fuller and wmore spacific knowledze of their own natural resources
with a view to developiné'and'ﬁsing them in promoting economic development.

14+ Remote sensing, onz of the off-shoots of space technology, is a relatively
new scientific "tool" which, when properly used, may serve as a complement to
existing tools for investigation, exploitation and utilization of natural
resources., ‘This new technolozy, whlch is = gcience as “°ll as an art for
obtaining information about =2n object, area, or phonomunon through the analys;s
of data acqulred by a ‘device that is not in contact with the obJect, area or
phunomenon under investigation, utilizes electromagnetic energy sensors that are
operatad from air—borne and space—-borne platforms to assist in 1nvcntory1ng,
mapping and monitoring sarth ras ourcus, The quest for rapid development of

Africa's natural resources, belicved to be bountiful, must look for modern
technlques or technologies that will raspond to the neﬁd for qulcﬁ transformation
of thos: natural resources,

15« 1In its present stage of development, this technological tool has proved
very efficient and effective in its application in the spheres of navigatiocn,
cartosraphy, communlcatlons, agriculiure, eolooy, neobrwphy, forestry and
tha monltprlng of changes in the environment.
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16e¢ The role of certography and remote sensing in the economic development

of the natural resources of member Statzs is somehou found difficult to
appreciate by many, not only because these complementary disciplines are not
themselves "natural resources! that can be exploited and developed like
minerals, energy, water etc. but also that they are seen a3 playing only
second fiddle in the developmental processes, and hence ususally rated very
low among the arcas that ought to be given pricrity in the allocation of funds
in the national budgets., This should not continue o be so if a sclid founda-
tion is to be laid for the judicious and meaningful development of Africa's
natural resources, :

17s  Following the attainment of political independence 'in some countries in
Africa in the early 1960s, the succeeding years witnessed a vaccum in basic
services created by the mass exodus of the "colonial masters", In some - cases
equipment and valuable data were also carried away with the result that planning
and development of the resources were adversely affected. Retrieval of such
equipment and data wvas difficult, and when they were released, most times it
was too late for the actions for which they were intended. In the field of . -
cartography the situation is still gloomy. At the end of 1981, less than 40
per cent of the cartographic establishments in Africa can meet the basic
cartogrephic needs of member 3tates, The remaining 60 per cent are either ille-
equipped (in terms of skilled indigenous manpower and equipment, infrastructure
etc,) or are wholly dependent upon external sources even for bagic services,
Most times only part of those needs are met through bilateral technical assiste
ance; counterpart staff are often not available and skills cannot be transferred,

18« It was in order to ameliorate this situation and be able to spread the
knowledgze of modern and more efficient fechniques of exploration and evaluation
of natural resources that the Economic Commission for Africa spensored the
proposal to establish multinational cartcgraphic and remote sensing cemtres in
the region, Today, two regional cartographic centres and five training and
user assistance centres in remote sensing have been established. Regrettably,
these cenires which were established at the reguesi of member States suffer
from inadequate numbers, effective members and financial support (through
payment of their contributions to the annual budgets of the centres). They
are therefore unable to fulfil the purpose for which they vwere established,
The result is that the interests of donor counftries wane and their assistance
is either totally withdraun or considerably reduced, The viability of the
centres and, hence their existence, is greatly threatened.

13¢ One of the primary objectives for convening the United Nations Regional
Cartographic Conferences for Africa, four of which had been held in 1963, 1966,
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1972, and 1979,with .2 fifth coming up in November 1982, and the philosophy
behind the considerable emphasis laid upon institution building in the chapier
of the Lagos Plan of Action, in the field of cartozraphy and remote sensing
were to assist member States in developing their national cartographic and
remote sensing services so as to reducs the degree of dependence upon exiternal
sources for bagic services (thereby paving the way for self-reliance and self-
sustenance), and to speed the knowledge of modern and more efficient techniques
of exploration and eveluation of their natural resources, To achiéve these,
member States must demonstrate much more than at the moment their seriousness
of purpose through their effective participation in, and prompt payment of their
contributions to the budgets of the centres. Thus, the centres will be fully
operational and meet the aspirations for adequate indigenous manpower, acquisi-
tion of modern and more efficient techniques and various types of accurate and
up~to~date maps vitally needed for the development of natural resources.

20. MThe United Wations has in the past attempted to document the global amount of
work that has been done in surveyinz aond mapping but not much was done for the
African continent to bring all studies together in such a -comprehensive manner

as has been undertaken by ECA in its cartographic inventory for Africa project,
The inventory has been an sxercise which has revealed that the countries them—.
selves often do not kmow what they actually have in terms .of survey records for:
natural resources or even scientific siudies., ‘ '

2%, With the experience gained by IECA in the preparation of the inventory, it

is nov possivle to czll on. member Stetes individually to carry out an inveniory
vhich will bring together records of activities of their different national
surveying and mepping organizations. Out of notional inventories it will then

be simple to. up—cate the continental iuventory that was started in 1976. '

It is unfortunatc to mention that vork on the Cartographic Inventory for Africa
project hos been suspended for lack of funds. Ten out of 12 atlases should

be completed by June this year. Therefore ascistance or financizl support by member
States would be appreciated to enable the completion including the printing and
dissemination of the remaining tuo atlases. ‘ - '

ITIT. MINZRAL, LAND AND SOIL RESOURCES

A, Initroduciion

22« The economic development of AFrica, in the foreseeable future will for many
countries be directly linked with improvement and structural development in the
agricultural sector, but mineral resources are alsc of great importance. For the - -

.cg
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agricultural sector itself the three most crucial factors influencing
productivity and development can be summarized as follows:
. (&) Resource (mclus:.ve of technology) availability and use;
(b) Agricultural development policy and farm organization;
(¢} Investment levels, '

23. This section briefly examines the resource situction, concentrating on
mineral land and, soil, resources for agricultural development in Africa.

Planni.g for increased productivity, and more specifically for increasing food
supply in Africa, would have to talre into consideration the essential factor inputs
and Zactor productivity as these relate to optimal use situations, without which
the future social and political stability as well ac the economlc 1ndependence

..of -Africa would clearly be frustrated..

24.. Concerning the mineral resources, the Government of the majority of develop-—
ing countries in Africa have made sustainel efforts, often with some United
Nations bodies like UNDP, to set up physical and institutional infrastructures

to meet their countries' interests. These efforts are laudable but, with few
excepta_ono, mineral aevelopment has had relatively less :|.mpa.ct on socio—

economic development than it should because of:

(g) Inadeguate infrastructures;
(2) Mismanagement; _
(g) Policies pursued by the producing countries or by the foreign mining
companies; '
- .(g) External orientation of ecconomies of countries in terms of finmancing;
- (e) Fluctuation of mineral raw materisl prices;
{£) Morld demend, ctc.

25+, Inspite of their willingness to exercise full sovereiguty over their mineral
resources, member States still rely om external actions from transnational
corparations or bilateral or multilateral organizations o develop their mineral.
Accordingly, at the first Regional Conference on the Development and Utilization
of Mineral Resources held in Arusha, the United Republic of Tanzaniz, in :
February 1961, ECA member States adopted some recommendations to improve the "
situation regarding the development of mineral resources in Africa, which can

be considered as lines of action for the African Governments,

B. Mineral resources

26. The African region has grecd potential in terms of mineral resources (table 1)
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and many African countries are among the main producers of minerals in the
world (table 2). They produce rav materials needed for the steel industry
(cobalt, chromium, iron ore and manganese), various non-ferrous base mineral raw
materiaIS'(copg%r, léad and zinc and tin) raw materials for light metels (bauxite,
magnesitevandtfpodumene), precious mineral raw materials (gold and silver) miclear
and electroniq, mineral raw materials (berylium, selenium, etc.) fossil fuels and
ineral rewjerverial needed for chemical and fertilizer industries and for
cons"'tmf:r.-ig:nd ceramics indusiries,

27. The development of these resources has not effectively contributed to the
sociomeconomic development of the countries because of a number of domestic and
external factors including poor and inadequate infrastructures, mismanagement
policies pursued by the producing countries and/or foreign mining corporations;‘
externsl orientation of economies of countries in terms of financing, fluotuation
of mineral raw material prices, world demand, eic.

28. However, the last 20 years have vitnessed a big change in the field of
mineral development in Africa. Before independence, African countries through
the colonical administration allowed the staking of large concessions by
individuals and companies at nominal fees., For example the large mines in the
central African copperbelt covering Zaire and Zambia were developed by such
companies. This was followed by the establishment of huge transnational mining
companies a8 a result of the: decline in the world demand for mineral resources
after the War and depletion of many rich ore deposits followed by the increase

of finaneial requiremehts for exploration of large but low—grade mineral deposits,

29. With independence, the newly emerging nations, desirous of exerecising sovereign-
ty over their resources, began to talte control over some key decisions affecting
mining operations in their countries aos iell as those connected vwith mineral market—
ing. They imposed higher taxes and royalties in order to maximize the revenue
derived from their non-renewable resources, took out some share participation in

the mining companies and in some cases nationalised the mininz companies. This’

was followed by a drop in mineral exploration activities on African countries
undertaken by the transnational companies, hich, for considerations of politi=-

eal and financiel stability, transferred those activities to some arsas of the

world like Canads snd Australia, considered as "good and stable areas" for

mining activities,

30, To try to overcome these difficulties, African countries, particularly

those with mineral resources endowments,. established governmental departments
geological surveys, mining departments ) for the manzgement of their resources
and State corporations oriented more specifically tovards trade in mineral
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Table i, Value of African mine production in 1978
Developing Africa ‘Total Africa
Substance Value 3US Percentage Vaiue $US  Perceniage Ranlk
million nillicn
1 Crmade nil 30 T0L.4 31,0 30 701.4 56,73 1
2 Natural gas ' o
- & condensate 1 542,8 a1 1 542.8 3635 2
3 Copper 1 276.8 3ed 1 506,.8 3.28 4
4 Diamonds 930,.1 245 1 466.1 3.19 5
5 Phosphate rock 87643 2.3 93T o4 2,04 7
6 Iron ore 522,8 1,38 779.8 1,70 8
7 Uranium 352.4 . 0493 583ed 1,27 9
8 Baurite 31047 70,82 310,7 0,68 12~
9 fola 214.,1 0.56 4 585,1 9,97 2
10 Cobal’ 190,2 10,50 ©190,2 " 0.41 14
11 Cozl 14545 0.38 1 206.5 2,62 6
12 Manganese 1176 © 0431 . 318.6 0.69 11
13 Nickel 112,2 0,30 188.7 0.41 15
14 Tin - 105.6 10,28 13647 0430 17
15 Asbestos - 103,4 0627 23244 0e51 13
16 Lezd 9Te5 0.25 9745 0,21 19
17 Zinc 5561 0,15 T5.4 0.16 20
18 Chromite 54.5 Oul4 181.5 04390 16
19 Salt 5441 0.14 6346 0,140
20 Bilver 51.9 0,13 68.7 0.150
21 Fluorspar 12.6 0.033 37.9 0,082
22 Tungsten 10.7- 0. 027 1047 0.023
23 Soda ash 9.9 0.026 9.9 0.021.
24 Baryia Te2 0.019 T ik 0.016
25 Colombhite-
toantaiite 6.0 0.016 §.0 0.013
26 (Qrophite 5.5 0.014 546 Q4012
27 Venadium 4.8 0.013 139.8 0,300 18
28 Faolin deT 0.012 Tel 0.016
29 Pyrites deds 0,011 18.0 0,040
30 Mewrcury fie?2 0.011 42 0.010
31 Anbimony 2.7 0,007 19,8 0,043
32 Platirum - - 53240 1,156 10
33 Kyanite - - 10.3 0,022
Other substances 13.6 0036 37.1 0,001
Total 37 895.8 100,00 46,0035 100,00
Valuc of world mine production in 1978: $US 478 917.9 million
Developing Africa: Ta0 per cent

Total Africe

§50ur_g es

o200 por cent

imnales des mines, novemuro=décenbrz 1280,
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Mable 2, Africa's share of world totals (percentage)

AR e v T e WO e B e T ]

Africa Develop.ing Africa South Africa
Substance Reserves production consumption ] v
Res. Prod, Conse Res, Prodr Cors. Res; Prod. Conss

0il and

condensate .4 99 2.0 9.9 10.2 1.7 ‘e - 0.4
Natural gas & 1.6 0.5 8 1,6 0.5 - - -
Coal g/ € 3.7) 2.9 0.9 0.2 0.2 542 335) e
Uranium b/ 2345 28,7 10.1  17.0 w1344 1107

Iron (steel) 11.9 1.2 2:2 Te3 Asl Je3 £06 3,1 0.7
Copper 14,0 17.6 0.9 13.2 14-9 0.3 0.8 27 0.6
Tin 11.2 545 1.6 10.6 4.3 0.6 (1.5 1,2 1.0
Lead T«0 4,9 1.7 3.0 NS 0.0 £:0 - 0.8
Zinc 11.0 440 1.8 3.0 2.9 0.7 8.0 1. Lol
Bauxite 4340 1546 069 43.0 15.6 0.6 = ~ 043
Manganese 533 321 B4 11.6  11.5 FA O 4l.7 204 WA
Chrome 97.0 4145 4al - 26.0 8.5 W& 7.0 3341 HA
Nickel ¢/  10.2 8.7 048 75 5.2 . 2.4 3.5 0.8
Cobalt »45.2 67.5 HA w4542 6745 . 15 WA TEA,
Tungsten 0.6 Ll.4 NA 0:5 1.4 - ~ o NA
Titanium 32 3 NA 25 - - 7 3 NA
Lithium 10 10,9 A 10 10.9° - ML KA Wi
Colombium 9.5) 3.5 WA 9.5) 3.5 _ Ha - HA
Pantalum 67 A7
Phosphates 70 2643 246 - 69 24.2 1.3 1 241 1.3
Diamonds NA 72.3 NA NA 54,2 NA 2N 18 NA

— IR TS A I YR . —

&

Lignite and peat are not included in the figures for prodnstion and consumptions

'

The figures are world totals, except that the ceutrally plsrned economy
cotrntries have been excluded.

g/ Total identified resources,
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resourcess But while it is one thing *o assert that an African country with
mineral resources should stand on its own feet and be self-reliant organizing its
own development programmes undertaken by its own experts, it is another thing to
translate this into practices For the national surveys and State corporations
suffer from lack of gualified perscunei and even in countries wherse local
expertise seems to be available the countries still find it necessary to bring
in people with special skills for specific casksa, The development of mineral
resources also requires heavy capnital 1nvestment and most of the time the
African countries with known mineral resouvrcss either have to invite private
capital to come in and develop the resources or establish joint ventures with
miltinational companies. Moreover during the last decade, the countries have
found themselves in a very difficult position with regard to securing resources
for mineral projects as internaticnal finance sources were generally not
interested in them for the ressons quoted above and even some maltinational
companies were not able to finance mining projects,

31. The objective to be achieved in order to develop mineral resourses, the
type of development, its rate and the means to be used for this -development
constitute a mineral development policy which is necessary before mineral
resources managemen’ can be put into effect. -Unfortunately some African.
countries do not huve & mineral development policy and most of the time, those
which have mimeral policies innerited them from a legislation often common to

a group of countries developed under colonialism. . The mineral policies in.
African countries &re only in exceptional cases reflected in the national develop—
ment programme and with the exception of a few countries like Algeria which had
set up an intergovernmental committee on minerals, in many African countries,
planners and uecision-makers ofien op:rate in isclation and are not aware of
their countries' mineral potential and its. possible contribution to the
development of the economy. A mineral development policy is necessary. for
government contiol over the exploitation and marketing of its mineral resources
and African countries shoild have or develop a mineral resources development
policy con51stent with <their national concerns and objectives.

32« The efforts made by African Governm@wmsto develop minerals are laudable,
but the achievemeris are not yet enough, In that connexion,,the!first Regional
Conference on the Development and Utilization of Mineral Resources in Africa,
held in Arusha, the United Republic of Tenzania, during February 1981, adopted
some recommendations which can be considered as lines of action for Governments
of member States, to improve the situation regarding the mineral resources
development, Those rccommendations cover a mumber of areas, including:

(a) Building of technical knowledge of the mineral resources base (State
geological and mining services sh-uld be considered as part of the basic infra-
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structure for econemic growth and should therefore be given high pricority and
adequate resources to strengthen technical capabilities; member States should:
review and updete national legislations in order to provide a modern framework
for the exploration, evaluation and éxtraction, processing and marketing of
minerals); '

() Development of national ¢apabilities for mineral extraction and
processing and for marketing of mineral products (establishment and/or sirengihen—
ing of State mining corporations, processing and marketing enterprises);

(¢c) Development of intra~ifrican market for minerals and mineral products
(national machinery and capabilities for negotiations of trade agreemenis on
minerals and mineral products of interests should be strengthened);

(d) Development of manpowar;

(g) Development of national mineral regulations and mining and processing
equipment industries (indigenous companies should be established for intra—
African production and marketing of equipment, implements, tools and other

supplies for medium and small-scale mining);

(£) Research and development (national corporations should be established
for negotiating the transfer and use of imported technology);

(g) Creation of financing, investment and insurance, institutions (member
States should contribute to the establishment of their institutions); '

(h) Protection of the environment (countries should include appropriate
environment protection provisions in national mining legislation).

C. Land resources

33, Land resource ownership and use constitute one of the most imporiant, if

not the mbst limiting, factor for agricultural productivity in Africa, especially
under conditions of stagnant mediaeval agricultural technology used in most
Arican countries. One of the most limiting factors in plamming land use in
Africa is the extremely meagre data available either a%t national or subregional
level on existing and potential use of land resources, This dearth of inform—
ation has o be corrected urgently, if the land resource potential of Africa is
to be fully exploited.
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34+ In table 3 below estimates are given for the land use pat¥ern observed for the
different ecological areas of Africa. The total land area of AFrida can bé reughly
divided into three major land uses; arable land, pasture and forestry and others
occupying 230, 711 and 636 million hectares ruspectlvely with arable land consti-~
tutlng only 15 per oent of the total land areas

Table 3» Land use in Africa (1975)

Crop. area as

Hecological Arable Crop Hajor foo? Other crop peroen?aga Pasturs Forest
subrezion lanc.  area crop areaﬁ/ arcab _of arable etc,

~ millions hectares =

Horth Africa  39.2  25.6 17.7 T49 6543 85.0 100.2
Sahel 43-4 1.316 13:0 0-6 31-3 13701 . 5697
Western AFrica 69.4 39.0 28,9 1061 5642 . 5541 8041
Central AFrica 19.2 7.3 449 ' 2udl 38,0 73,1 23846
Bastern and ' . : ' o .

Southern Africa59.1 33.1 25.1 | 8.0 5640 T 361,0 1607
Total - 230,43 118.6  89.6. 29,0 - - 11,3 63603
Percentags of R . E L

arable 100 5145 . 38.9 12,6 515 : - -

g/ Cereals, rootcrops, pulses and groundnuts.
2/ _Industrial crops and other fooderops.
Source:  FAO, Regional Food Plan for Africa, (ARC/78/5), (July 1978).

35. The global land use in 1975 indicates that some 52 per cent of the arable
land was under Crops. In all the subregions, except for North Africa, the
arable land reuources con81derablj exceed the area under crops. The subreglonal
cropping pattern varies from 31 per cent of arable land 1n_the Sahel to a high
of 65 per cent in Horthern Africa which enjoys a Mediterransan—type climate.
Variations within subregions are also significant,

36. Recently FAO-UNESCO completed a world soil resources map and FAO is now
maliing a detailed analysis of the information (FAO agro~ecological zone study)

to assess the production potential of world land resources, This exercisd, which”
is at an advanced Stagg,'wilifggve‘some detailed dpformation on Africa. For
irstance the potential arable land in Africa is given at 636 million hectares,
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and the potential arable land reserve is 433 million hectares (or 68 per cent

of the total poten%ial). This regional picture, however, hides the country—to-—
country variations, The arable land—to-man ratio is tight in a few countries.’™
such as Burundi, Egypt, southern Uganda, the Kikuyu country of Kenya and Rwandae

37- Thus, for Africa, with a relatively static mediaeval technology, a growing .
population and large unutilized arable land, increases in agricultural and food
output have come about largely as a2 resulti of extension of arable land., Clearly,
this strategy nas not been adeguate even for generating enough food supply to
_meet current food demands. In the immediate future this sirategy of land ex—
pansion is llnely to come under severe prsssure,

- 38, -Aithouéhrthe-land-reéource“pbtential'SéamS'ﬁb'be'large;”tﬁé“éxploitation"
of these reserves requireslarge investment of infrastructural development and
eradication of human and animal diseases. Given the present level of technology,
it is also correct to cssumz that the reserve lands are of lower quality and the
" cost of developing them would be relatively higher than land now under use,

" Furthermore, land degradation in most African countries is high and the share of
cultivated land exposed to major degradation hazards (erosion, salinity,
desertification) is increesing at a frightening rate with deservification as

" a major cause of degradation. The need to arrest land degradation and
indiscriminate land -exposure and to check erosion, Lending and all forms of
land misuse cannot be over stressed. Simultaneously it must be emphasized that
_access to land for increased productive use must form the cornerstone of a
progressive agricultural policy in-all countries of Africa;’ T

De Soil rescurces

39 7Ths soils of tropical Africaﬂ/ are not as fertile as is often thoughte.

In general, tropical SOllu have low natural fertility of fragile consistency and
difficult to operate and maintain when compared to temperate soils. An ECA/FAO
publication puts the situation as follows:

"Broadly speaking, the great majority of African soils are chemically poor,

~ "and even very. poor. Their vrganic matter ‘content and their exohange
capacity are very 1oty seee The nltroaen and phosphate contents are
normally nut high, and, in the savannahs, the phosphate content is
particularly lows, Ths savannahs, the phosphate content is particularly
low. The savannah also lack sulphur, and the forests 1acx potassium and
magne31um"

4/ TFAO-UNESCO, Soil mep of the World, yol. VI, Africa, UNESCO-Paris, 1977

"5/ United Nations, African agricultural Gevelopment, &/CN.14/342, New York
1966, p. 18.
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40. Large areas covered with dense ral. forests have a favourable climate but
their soils, usually of the ferralsols, aerisols and ferrah arenosols types, have
a low natural fertility. After deforésﬁafibnﬁthey are extremely susceptible to
degradation through leading erosion, disappearance of organic matter and
accelerated deminishing fertilify.

41 Soils (such as yermosols, yerosols, regosols, vertisols and fluvisols)
found in the dry resions of Africa are =aid to Dbe chemically rich but nitrogen
15 a limiting factor. Extensive areas with poor drainage occur in the Niger and
the Congo basins and in the southern region of the Suden, and often in many
valleys in the humid and tropical zones. They can be used for rice cultivation
and pasture but are difficult to manage for other crops.

£2. Savannahs or dry forest found in regions between high forest and semidesert
zones seem Yo be more suitable for arable farms because of their soils, such as
chromic and ferric luvisols, vertisols (black cotton soils}, planosols and
arenosols, which have a richer chemical covposition and receive sufficient
rainfall, However, the morphology of luvisols and the heavy precipitation in
these zones facilitate rapid erosion which must be kapt under control.

Vertisols are poorly drained, and the arenosols of Senegal, the Niger and Chad
often lack mutrient elemants and water absorbing capacity and occur with iron
pans,

45, Highlands such as-those.in Ethiopia and Lesotho often have a basement
of wvolcanic rock, «nd if not eroded have .fairly favourable hums soils as
found with andosols, ferralsols and nitosols.

44. The mediterranean climatic types of northern and southern Africa have
rich soils (luvisols? chromic cambisols, calcaric and eutric cambisols and
kastanozems) and are generelly more suitable for cultivation. But erosion
can be severe and of'‘ten produced lithosols,

45. Reflecting on the soil situation in Africa, three major areas of activities
call for urgent development action, nemely: (a) the need at the national

level for a comprehensive soil map survey and ocrop pattern; (b) research into
soil fertility levels and supplementary Tertilizer needs (artificial and natural
fertilizers); (c) policy incemtives for appropriate and optimum crop-livestock
combinations in the different paris of the African region.

e St D N e = N N - - - i
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IVe WATER AND IRRIGATION
5. INTRODUCTION

46. The importance of water resources development is essential for the
over—all economic and social development of all nations, in sustaining life
itself, in contributing to the increase of food and fibre supplies, in
improving health and the environment and in turning out other resources
needed by man.

47. The uneven distribution of water resources in the various parts of the
continent presents a major difficulty and therefore requires concerted action
leading to a plan for the‘optimum utilization of water resources under a well
considered policy and programme.

/8. The Lagos Plan of Action provides guide—lines for water resources develop-
ment in specific areas of high priority such as: establishment of national
water. committees; formulation of national water plans in the area of drinking
water supply and agricultural water use; in the idemtification, preparation '
and implementa;bjion of water supply and irrigation projects as well as the
establishment of subregional river/lake basin organizations for the integrated
and rational development of common resSources.

B, Availability of water resourcss, their_development in high prioritx
sectors and action recommendation )

49. The limited surface woter resources of Africa are far from evenly
digtributed in the different parts of the continent. Nearly 50 per cent of
the total surface water resources of the continent is in one river basin,
namely, the Congo basing while 75 per cent of the total water resources is
concentrated in sight major rivar basins, namely the Congo, the Niger, the
Ogoone (Gabon), the Zambesi, the Nile, the Sanga (the United Republic of
Cameroon), the Chari-longene (Lake Chad basin and the Volta. Comprehensive
 development of these basins ig therefore of paramount importance if Africa
is to exploit its water resource potential fully.

50 The relative scarcity of water and its highly uneven digtribution over the
various parts of the continent and at different periods of the year constitute the
three major constraints of the water resources in Africa. The relative abundarce
of vater in the eguatorial zone of Africa in the Congo and the other major

basins contrasts with a total lack of water in the Sahara and the Kalahari to

the south, with varying degrees of sufficiency or insufficiency in the intervening
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areas. The savannah belt lying between the humid equatorial belt and the deserts
of the north and the south is also most vulnerable to periodic severe drou ht,

51 It is necessary at any stoage in a country's developmeht to take an inventory
of available and potential wafer reSources, water uses, excess of water and any
deficiencies throush time and spaces. Acquisition of such basic data in the

first instance would facilitate sound planning for the integrated and rational
development of vater resources in various sectors. Secondly, available water
resources need to be closely related tc soil potential for efficient land use,
and thirdly a comprehensive arable land potential {both rainfed and irrigated)
map for optimum agricultural productivity is necessary.

. Imstitutional arrangements

52. ‘At the national level. The creation or strengthening of national institu-~
tions to co—-ordinate zll water—related activitiss is a prerequisite and efforts
are being made in this regard by about one third of the African countries
according to recent information. The 1nform@t10n reveals that some countries
heve established committees, commissions and councils uwith respon51b111t1es
defined . by a decree or constituiion.

53. Similar action should be undertaken by countries which have not as yet
done so. Such steps at the national level would facilitate and promote joint
action in the integrated development of shared water resources,

54. A% the subregional level. Only chout five of the 54 international river

and lake basins in Africa have some form of an organization responsibvle for
multi-purpose development such as agriculiural water use, hydropower, flood control,
navization, racreation, combaiin; dsgertificetion and environmentel control, fishe=
rizs and rmunicipal ond industrial vater supplies.- In order to have sound and ine
tezrated development leading towoards rotionazl utilization of common resources,
ineluding inter-basia transfer of aucoss 'ater, it is nccessary thati mamber States
should 1mnvd1atmljzthrux1‘ otiating amon, thoms2lves to establish the requisite legal
institutions.

55 Haster plans in the sector of viater supply and asricultiural water use.

An important stratszy to provide = perspective on future development epproaches

is based on the formulation of national master plans and river basin plans to
which & number of countries in the ragion have been attaching considerable
1mportance end keen interest, =&fforts being mede by the countries need to be
continued to ensure that they pass from the siage of general planning to the

stage of detailed project planning and implementation.
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Pable 4, Average annual vater balance of Africe and the world's regions

Authors: Baumgartner USSR Lonograph Lvovich,df

Year L 1975 . L1974 _ 197< .
ﬁehlon : E‘fﬁ‘ﬁjhiﬂ_ T Lh_h\"« T 2 ) n - l R P -_p””—“ ]
Mrice 207 1037 34 223 LT 46 20,8 16.6 o2
Durope 6.6 3.8 2.8 £.3 5.3 3.0 T2 4ol 3.l
Asiz . 30.7  18.8 12,2 3. 18.1  14.1 32.7  19.5 13.2
Australia 7.1 447 3l 7.1 4.6 2.6 6ol bogdy. 2.0
North

America 15,6 9.7 5.9 . 18,3 . 10,1 8.2 13.9 T2 640
South -

America 28,0 16,9 1l.1 28.4 16,2 12.2 2944 . 1940  10.4
Antarctica 2.4 0.4 2.0 2e3 0.0 2e¢21 111 ’ ““.-g-uo. vers
land area®’ 111.0 71 40 9 12 4T ny 172 4
Qe eans 385425  —40 458 505 417 412 453 =l
Horld 496 496 0 577 577 0 525~ 325 0

g/ Values are adjusted upwards to include Antarctica for comparison with
corresponding volumes derived by the other two authors.

b/ P - Precipitation
L « Dvaporation
R = Run-off

-Source: ECA, Probiems of Jater Resources Development in Africa, Regional report
United Nations Water Conference, Africe Regional Meeting, Addis Ababa
20-2/. September 1976 (%/CW.14/NRD/MR/1/Rev.2), annex 1.

56. At the stage of planning in the preparation of master plans it is important
that the sectoral plans should be integrated to form part of national planning
for ecdhomic and social development. For example the- targets for expansion of
irrigated areas need to be intesrated into an over-all agricultural strategy for
increased production aldné with other inputs. Similarly the targets for

drinking water supply and sanitatinn should be closely linked and integrated with
the plans for agricultural development and human setilement projects.

57- 1In the sector of water supply “and éanitation, surveys have revealed that
many countries have not prepared their plans for the International 'later Supply
and Sanitation Decade vhich were to be ready between 1977 and 1980 for
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implementation during 1981 and 1390, the Drinking Yeter Decade., It has also been
noted that the sector has not received high priority by the majority of the
countries and therefore a substantial increase is reguired in national commit—
ments as vell as technical and capital co—operation to register the needed
improvement. This is particularly important as the pace of development in the
sector does not in many countries cover the rate of population growth. It is
therefore necessary to make a radical reorientation in policieg, plens and
projects. In vieu of this the Lasos Plan of Action calls for member States to
identify and prepare bankable uater supply projects without waiting for the
formulation of nationzl mester plans.

Dy Irrigation potential

56. The uneven geogrephic ans seasonsl distribution and the unreliability of
precipitation makes the developiment of the water resources of Africa a pre—
requisite for the development of agriculiure. One of the main reasons for the
instability and chronic food problems of Africa is the major dependence on -
rainfed agriculture vhich is subject to the vagaries of nature. Although the
water resourcés of Africa as indicated above are relatively small and unevenly
distributed within the region, even the little that is available is yet to be
used on a significont scale to increase agricultural productivity.

59. At presemt irrigated agriculture is insignificant. It is estimated that

in 1980 only 647 million hectares (5.6 per cent of cultivated land)é/'were under
irrigation compared 1o the estimated potential irrigable land of 115 millien:
hectares. Irrigation plays a significant role however in Egypt, the Sudan,
Morocco, Madagascar and Algeria. Irrigation is also relatively important in -
the economies of Mzli, Semegal, Nizeria, Somalia, the Libyan Arab Jamashiriya,
Tunisia and Sierra Leone. The inerease in irrigoted area during the last

decade is of the order of one million hectares and the tarzet for 1990 is an
additional 3 million hectares.t

60. The agiregats demand for food in devealoping Africa is projected to zrow at
an average rate of 345 par ceni, while the supply on the basis of moderate
assumptions is projected to grow at an average rate of z mere 2,5 per cent
yearly viich indicates an increasing food deficit to be covered by rising food
imporisa

é/ According to the Horld Bank feport Acceleratec Development in Sub-Saharan
Africa (198l), formal schemes with full water conmtrol irrigated area amounts. to
only somz 2.5 million hectares of which 65 per cent is in the Sudan and a further
15 per cent in ladagzescar in Sub-Szharan Africa.

I/ ECA study on land and water resources survey for irrigation in Africa,

1980,
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61, The FECA study on land and water resources survey in Africa shoved that
adequate attention is given to irrigation developiaent by some Governments with
the help of bilateral and multilateral organizations., It was also noted that
15 countries in Africa needed as a matter of priority assistance for the
identification of irrigation projects. -

62 Teble 5 shows the oxtent of irrigation and the potential for expansion
in some African countries for vhich information is available. Although the -
reliability of the statistics oa irrizable area could not be ascertainad,

the table nevertheless demonstrates the existence of large areas suitable for
irrigstion in all the countries listed,

63. For the Third Development Decade, in "Agriculture: Toward 2000", FAO

had proposed a growth rate of 1.9 per cent per annum, a slightly lower figure
than the estimated 2,0 per cent trend., The reason given for the deceleration

of irrigation development was to give more attention to repair, (in many African
countries because of a relapse in maintenance of irrigation facilities a major
rehabilitation programme has become essential), modernization and completion of
existing schemes; to allow for expected resistance of farmers to many of the
changes involved in reorganizing tertiary distribution systems and the need

to consolidate fragmented holdings; and lack of .trained manpower for the planning,
execution and management of irrigation schemes. - : '

64. Because of the hizh cost of irrigation development the crops to be planted
have to be high yielding and of high market values Food crops generally do not
normally nay under irrigation farming and for a successful irrization project
adguate and timely.provision of all complemen.ary inputs and incentives to
participants . is a must. Thus the institutions for this purpose need strengthening.
Where foed crops such as wheat, rice, legumes and vegetables are being irrigated
vertical intezration (prod.uction, processing, packaging and marketing)

processes have proved more effective and profitable.

€5. It is suggested that countries at an early stage of irrigation development
should start with pilot schemes which could provide the recuired experience and
gkills in the construction and management of irrigation. Part of the success

of the Geazira irrigafion scheme in the Sudan is attributed to the careful
prior research and pilot schemes carried out.

6€. With the devalopment of irrigation facilities adopted agricultural production
and improved production techniques can be intensified. This however is greatly
influenced by the land ovmership and temure structures. Land ownership and tenure
structures that permit a more equitable distribution of income are needed,



T/7cA/C1L.8/20

Page 21
Tavle 5. Cultivated and irrigated areas in Some countries of Africa
(in “housand hectares) ' -
Percentage
. l/ irrigzated
: Cultivable Irrigeble Irrigated of irrigeble
Country Total area£/ areafgzi areg 2 arca (1980) LA
Benin 11 262 575 4249 19 443
Botswana, 58 537 1 360 35 2 57
Egypt 100 145 2 838 5 000 2 850 570
Zthiopia 110 100 13 730 1818 55 340
Ghana ] 3 002 2 720 1 200 22 1.8
Ivory Coast 31 800 3 800 47,6 26 | 546
Kenya, 56 925 2 270 200 46 23,0
Libyan Arab
Jemahiriya 175 954 2 564 266 140 . 5348
Malawi 9 408 2 290 1126 10 8,9
Mali 122 000 2 050 1101 _ 100 Fel
Nigeria 98 300 23 990 15000 25 0e2
Sierra Leone 7T 174 566 2844 6 21.1
Sudan 237 600 7 515 4 090 1 700 - 41,6
Swaziland 1720 154 57 30 5246
Uzanda, 19 265 5610 92,8 5 . 5ed
United Republic =~ , o _ _
of Tanzania 94 509 5 140 536 62 . 11.6
Upper Volta 27 380 5 633 152 5 Je3
Zimbawe

89 058 1631 . 148.4 60 4004

Scurce: l/

2/

FAQ Production Year Boel, 1980,

iCA, Problems of water resources development in Africa, Regional
report, United Nations Water Conference, Africa Regional Meeting,
Addis Ababa 20-24 September 1976°(E/CN.14/WRDAR/1/Rev.2).

67. One of the great dangers in irrigated farming is the concentration of
salts that results from poor drainage systems, Large areas of land have been
ruined in India and Pakistan by salinity problems. This could be avoided
only by proper planning and management of irrigation projects. Ad hoc
irrigation efforts could endanger future irrigation development,

L
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In order to ottain the objectives for food selfwsufficiency and self= .
relionce, member States which have irrigation potentials should make concerted
efforts in the identification, preparation and implementation of irrigation
projects as called for in the Lagos Plan of Action.

63, It is seen from the foregoing that, while some efforts have been undertaken
to harvest the development of the bountiful land and water resources in Africa,
the pace of development so far made is not adequate, . This is atiributed to
various constraints, the majority of which could be resolved by the Governments
themselves,

69, The attainment of the objectives of the Lagos Plan of Action requires a
series of measures especially with respect to legislation and administrative
regulations, the plauming and manegemant of resources, the choice of develop=—
ment priorities, mobilization of public and private funds as well as co—operation
and co=ordination with other Governments and international organizations.

Ve LIVESTOCK, FISHERY AND FORZSTRY

Ao Liwvestock resources

70. In Africa, livestock are kept for multiple purposes: as a source of

high quality protein food, clothing, the provision of draught power, on=andeeof'f-
farm transport, memure for soil fertility maintenance and for fuel, store of

value (security), capital investment and emhanced social status, In the drier and
savannah regions where pastoralism prevails, livestock raising is the basis of

the social and economic life of the people.

71. The livestoclk populationin Africa ( excluding South Africa) in 1980 numbers
about 154 million cattle, 12 million camels, 123 million sheep and 147 million
goats. There are also a large mumber of horses, mules and donkeys. There is about
one animal per individual (see table 5). - '

72. Livestock densities (in cettle units)g/ pér inhabitant range from 0,03 in
Burundi 46 53 in Somalia. The highest livestock densities are found in Somalia
(5.3), Namibia (4.2} Botswana (3.9) and Mauritania (244) and the lowest in
Burundi (0,03), Sao Tome and Principe (0.05), Gabon (0.06), Liberia (0.06), Zaire
(0.,06), Mauritius (0.07), Esypt (0.07) and Cape Verde (6407)s The average for
the continent is 0452 ‘ , o

73. Livestock productivity in Africa is extremely law, Beef and veal:produc—:
tion per cnimal per ammum renges from 7 to 183 kg, Chad, Ethiopia, Cuinea and

§/ Cattle units = 140 cattle, 6 sheep and goat and 0.5 camele
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Mali produce less than-10 kg par animal. The hizhest-producers ore the Ivory
Coast and Tgypt (61 kg), Liberia (100 kg), the Libyan Areb Jamahiriya (183 kg),
Reunion (45 kz), the Congo (28 ki), Mozambicue (26 kg), Tunisia {28 kg) and
Zimbabwe (25 kg).  Africa (excluding South Africa)-averages 14.8 kg/enimal.

Per capits productivity of beef and wveal range from 1 kg/person in Hauritius
to 58.5 in Botswena. The average for Africa is 6.2 kg per inhabitant, which compares
unfavourably with 37.3 kg per inhabitant for the World (see table 6).

74. It has been estimated that 50 to 200 head of African cattle are required
to produce 1 ton of meat whereas semi-intensive grassland production systems

in Australia and Argentina produce 1 ton of meat from only 20 head 3;/ While
Africa has one eizhth of the world cattle ropulation it produces only one-
twentieth of the worlds' meat production. Anmual offtakes average less than 10
per cent, and mortalities in young animals claim up to 50 per cent. African
herds produce less than 20 per cent of -the milk they could produce-if .management.
and technicel immovations which are already practicec elsewhere in the world
wers applied ;Q/,

Table 6, ILivestock population in Africa by subrezion, (1980) R
(1n millions)

Subregion - Cattle Camels Goats - Shesp
North Africa 2646 3ad 2545 59.1
Hest Africa 2.0 1.7 49,5 25.2
Central Africa 8,3 0.4 ) Ao
Eastern Africa 84,6 Ts1 Y 2644
Great Lalies Conr‘run:l.uy 2.7 — bl " le3

Total 154.4 1245 122.7 . 146.7

Source: TAO, Production Year Book, 1980,

9/ LA, The First Years, Addis Ababa, Zthiopia, 1980, p. 7.

10/ Ibid,
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Table 7. Comparative livestock productivity for Africa and selected other
Countries, 1980 ' '

Country Beef and veal production Iilk production

' ' ‘ ' ke per headof cattle : kz/country
Africa 14,8 491
United States : © 9040 ' -5 386
Argentina ~-° ' 5242 o - 1 982
Wetherlands - ' 81.5 5 019
EEC o : T0.2 3 480 -
Japan ' : T 6Bld ' 4 366

Horla ' | 37e3 N |

Source: FAO Production Year Book, 19860.

75. Average milk production for Africa is 491 l;g/oow/a.n.num. The lowest millc
yields.expressed in k:g/cow/a.nnwn are obtained in the Ivory Coast (84), Liberia
and Togo (100, the Central African Republic (110), Benin (120), Mozambiaue and
Sao Tome (170), the Upper Volta (182) and Mali (199). The highest producers
also expressed in kg/cow/annum are Bgypt (704), Zaire (838), Algerie (978),
Zimbabue (2 053) and Mauritius (2 300). Most African countries range between
200 and 400.

76. These are several factors explaining the deplorable level of livestock
productivity in Africa. A few of the major ones needing urgent attention
include the following:
-(g)-JPooruinharent‘genetic.fac%ars;hmn e
(2) Lack of an adequate research and systematic breeding programme;
(g) Unscientific management and feeding practices;
(g) Overgfazing, overstocking, and poor pastures;
(_e) % of control of trypanosomiasis and other endemic, epizootic and

epidemic livestock diseases; control of trypanosomiosis alone according to FAO
would release some 10 million lm€ of land for livestock raising. This zone has
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an additionzl carrying capacity of 120 million head of cattle producing
$US 5 billion worth of meat onnually;

(g) Inconsistent azricultural policy and a pathebtic agricultural industry;

’ '(3) Lack of co-operation at the subregional and regional levels for the
control of population, livestock movement, hezlth and sanitation.

77. The livestock situation in Africa is a very disturbing one, but still more
disturbing and rather perplexing is that the situation is likely to get worse
as a result of the apparent indifference of many African Governments to their
livestock and -their livesiock husbandry men. This unvholesome attitude cannot
be dissociated from the general malaise of the agricultural industry as a whole
on the continent. A sustained thriving livestock industry in any country, sube
region, or region is only feasible, along with other things, under conditions
of "Surplus supply of Frainfy  InTAfrica, Erain happens 1o be the largest food
import item and, in spite of efforts io gemerate the awareness of African
Governments to the problem of food supply, very'ii{flé is being achieved,

This paradoxical situation is unfortunately being perpetuated: poor domestic
food supply, increasing food impdrts, deplorable livestock industry and a
frustrating agricultural industry.

B. Iisheries potgntial

78, Although accurate statistical information on the fisheries siock of African
waters is not readily available it is felt that present levels of exploitaiion )
are far below. the potential. A study for ICOWAS indicated ‘that in 1974 fish
production from both marine and inland sources of ECthS'countries was only a
third of the potentiai harvestable fisheries resources of the subregion. As
high as 2 million tons are additibnali& caught within ﬁhe-EEZ%}/ by foreign-
based vessels operating in the subregion. These catches “are never landed at

the coastal ports of ICOWAS member States prior to shipment.

79. Aquatic organisms production and conswumption for Africa is given in table
8 which also indicates that rates of increase in the production is estimated 1o
decline and total demand is expected to exceed procduction by 2000.

11/ EFZ - Ixclusive Zconomic Zone. R
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Table Os Aguatic orgenisms —~ Actual and estimated production and consumption

ip Africa
Totel-a/
consumption
: - and projecied :
Production Rateof increase demand Food kgjéer capita

Year (million tons) (percentof year) (million tons) actual and projected
1961/65 : 241 v/
1972/74 - - 1 2.7 842
1974/76 . 3.8 .5 - -
1980 441 ~ 242 34 8s7
1950 5.1 1.8 540 9468
2000 ... 640 Te3 © 10,8

2000/1974/76 - 1.8

g/ Excluding demand for meal,
2/' 6.1 is percentage change from 1961/65 - 1974/76.
Source: FAQ, Agriculture: Toward 2000, July 1979, pp. 117 and 119,

¢. Torestry resources

80, As indicated in table 9 closed forests in tropical Africa were estimated at
173495 million hecfares}E/ (27,4 per cent of total forest area), Of this T7 per
cent is found in Central Africa (about 50 per cent in Zaire alone). The foresis
of Central Africa are less threatned by deforestation (only 0«2 per cent per
annum) compared to forests of West Africa which are deforested at an annual

rate of about 4 per tent lé/a An FAO-UNTP forest resource assessment estimated
anmial deforestation at 1.3 million hectares (0.6 per cent). Plantation success
fully established every year are estimated at only 2.5 per cent of the area of
tree formations cleared annually.

Bi. The unsbated forest resource depletion affects not only the production
of forest products but seriously endangers the lives of people living particularly
in the ecologically marginal areas. Desertification is caused %o a large extent
no doubt by deforestation activities, and by national policies that reflect

an attitude of indifference %o Africa's forest heriiage.

_1_2/ A recent assessment by FAO and UNZP puts this figure at 216 million
hectares.

i3 FAO~UNTP, Forest resources of tropical Africa, part l: Regional
synthesis, Rome 1981.
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82. The situation therefore calls for effective forestry devélopment, conéer—
vation and manegement policiss by each State and the provision for comiinuous
monitoring of forest depletion at the national, subregional and regional levels,

VI, ZENERCY RESCURCES

83. Tnergy rescurces play an increasingly important role in the economic and
social development of African couniries and often the improvement of living
conditions of their population is reflected in a steady increase in energy
consumption. Freguently, a slowdown in the production and supply system or

a simple lack of adequate energy resources may considerably impede or even -
paralyse the operations of the productive system of a country. Energy resources
and energy as . product are indispensable clemenis in the economic growth of a
country because, bty taking advantage of available energy rescurces, that

country can effectively strive towards the creation of an ecbnomic environment
favourable tc industirial development, Consaquently,‘thefe is"a close interrelation
between development and nitilizetion of energy resources and development of such
sectors as agriculture, transport, industry, etc. '

84. Africa has registered over ths yéars a steady residential energy consumpiion
growth, directly related to population growth, particularly in rural areas

which contain the bulk of the pepulation. During the most recent years, the
residential energy consumption has registered a higher increase in African

urban areas to whichk a significant percentage of rural population migrates.

In the industrial sector emergy use has not been ae high as that of the

developed countries, but its trend is sharply upwards particularly in such
sectors as food and agriculiuraily reiaied processing, manufaciuring, petre—
leum refining, raw materials processing, etc.

85. Currently, Africa’s share of energy resources in international trade is
about 8.5 per cent of crude peiroicum resourcee, 7.9 pgr cent of natural gas
resources, over 30 per cent of uranium resources (reasonably assured reserves ),
5¢3 per cent of thorium raosources, 35.4 per cent oi the technically exploitable
hydroelectric potential of the world, 7.99 per cemt of coal resources and about
003 per cent of lignite resources. :

86. The above percentages represent considerable energy resources which could
provide a significant support for African development during the next decades.

In real figures these resources are estimated as follows: 55.1 billion barrels
of crude o0il, 208;470 tillion cubvic feet of natural gas, 214.2 billion tons of
coal, 1.8 billion tons of lignite, 0,59 million tons of uranium at $US 80/kg U,
0,75 million tons of uranium at 130 ! Uo/k J (both rocsoncbly assured resources ),
soie 0.2 million touns ol ssiimcva( additiont] uramiuwm r2 B2TVEs, 26,000 tons of
thorium and 200,000 M{ of hydroelectric potentials
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87, 1In addition, ifrica possesses an appreciable potential in solar, wind,
biomase, geothermal and ocean energy. The continent straddles the equator

and so has the sunshine all the year round._ Wind power, although not

capable of exp101tatlon in every region of Africa, could .be very ‘useful at
least. as a staadby if not as ‘standing energy source._ Afrmca s plant cover

can prov1de the equlvalent of 100 million tons of coal annually. Economlcally
exploitable geothermal resources can be found along the whole length of the '
Great Rift in East Africa and in the West and Northern reglons of recent volcanie
activity. For coastal countries, the energy of the thermal gradlent of tropical
seas cor that of waves, currents and tides might provide a valuable standky
source: of energy. ' ' o S

88. In general, the pattern‘of distribution of energy resources in the
African continent is that there is a major concentration of hydrocarbon
deposits in the north and west? water resources in the centre; geothermal
potential along the Rift Valley in the east; coal dep051ts in the south and
south—east; and biocmass resources and ocean energy in the equatorlal and
tropical zones. On the other hand, except for hydrocarbons,e&leec substantial’
cistribution of al¢ thess resources can be noticed in the Ueut. Purthermore,
there is a very.intense solar radiation with 1ong insolation periods above
latitude 8° north and below latitude 8° south. Only redloactlve areas seem
to be better dlstrlbuted with two ooncentretlon areas: 'one in the countries
of Central Africa and the second w;th the greatest potentlal 1n Southern
Afrlca.

89. A large part of Afrlcan countrles, in general, has a 6.1sturb1.nb energy
51tuat10n including unfavourable netroleum eupplles, sfeadlly 1ncrea31ng demand
for emergy, contlnuously rising petroleum prlces, dlffloultlee existlng in the
distribution of energy, lack of. standardlzatlon in the electrlclty seotor '
and the shortage of qualified manpower in the energy field., 'All these have

a serious impact on the social and economic development of African countriese.

90, In all,_Africa-exported 73,2:per cent of_its“totél primary energy
production of some 589 million tce in 1979. It'oonSumed‘Only 2648 per cent
of its production. At the same tlme, 1mporte are runnlng at 65 million tce,
more than half from ocutside Africa.

91, As far as hydrocarbons are concerned, it is noteworthy that in 1980

the import bill of non-oil-producing countries reached $US 7.4 billion.
Together with the food imports of the region as a whole, estimated at

$US 5.6 billion and external debt payments of $US 2 billion, the region will
have paid a total of $US 15 blllmon, is&s 61 per cent of the estimated export
earnings for 1980, leaving 39 per cent of such earnings for all other imports
including capital goods and services.
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92 Africafé apparént cfude 0il consumption since 1970 has remained around

2 per cent of worid consumption (the maximum wag 63.5 million tons or 2,03 per
cent in 1979) and was around 19.8 per cent of its own production in 1979, a
figure'ﬂhich is very low. The Qontinent's;rémaining 89.2 per cent of ncn-
consumed production. is being exported as a raw material, mainly outside Africa,
A péfadoxidl facﬁ is +hat some African pi1éexporting countries are also importers
of crude oilo ‘This is to ensure production of oil producis in their existing
refineries which are not designed to process locally produced crude oil.

93, While Africa's known reserves of crude oil are huge, there are still many
large sedimentary onshore areas that have as yet not been prcgpected and where
significant discoveries are 5till possibles As examples in this respect are
the sedimentary basins in the Sudan and in the Central and Southern parts of -
the continent. Moreover, the offshdfe‘areasi with some exceptions are still
to be explored. With efforts combined, with exploration expanded and introduc
ing new techniques by utilizing remoté sending data, African countries may -
benefit from a much greater share of the world's crude oil reserves. ‘

94, Not all the natural ges reserves are located in a convenient position for

the market place and the difficulties in natural gas transportation and storage
partially explain why interest in this resource has been smaller than that in

0il resources. However, during the last years, natural ‘gas has made rapid head—-
way, mainly on account of jts oleanness and convenience in use, its availability
and its relative cheapness., The value of natural gas is beyond doubt and, although
its price is now up, it should be considered as a raw material with great prospectis
papticularly;for”thelpetrochemiqal industry. In this respect conservation,
particularly.of associated gas, is one of the issues which should concern African
oil-produciﬁg céﬁntries and steps should be taken to minimize the fIaring of gas
which currently‘résults in a loss of some 50 billion ocubic metsrs per years

95, Taken as a whole, the nydrocarbon resources are still going to play an
important role in fthe economies of African countries, With this in mind,

there should be a major regiohalleffort to find and develop additional deposits

of oii{an@‘gas.f‘lt is especially important that the oil~importing developing

countries of Africa build the needed infrastructuré to support hydrocarbon
exploration and developmento ' :

96, Except for South Africa, African countries do not properly exploit coal:
and lignite resour¢asq"0ut of some TO billion tomns of récoverable reserves they
produce only 81.6 million tons per year (1979); mostly coal and an ‘insignificant
quantity of ligmite. 'The output is fully consumed on the continent, Given the
present world energy situafibp, coal is likely to make a significant come—backs
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as & valuable scurce of energy and it is reasonable %o expect that African
countries will pay greater consideration to the exploraticn and develbpment

of their coal resources as a complementary source of energy particularly during
the current energy transition period,

97« Another source of energy which deserves special attention is uranium which,
although mined in Africa; has not yet been used as a source of energy by African
countries except for a few isolated research purposes, Indeed, a world chart show—
ing the countries using muclear power for electricity generation has a white spot
where the African continent is located. All African uranium production is
exported as there is no infrastructure to use it at the national level. This
should not prewent the introduction of programmes for local use of this source of
energy in the future, based on the training of adequate manpower and systematic
transfer and adaptation of technology. I .

98. The development of African hydropower resources has been impeded by the
comparatively large size of some of the sites and the heavy initial capital
invesiment required in relation to the size of the local markets.ijowever,

using hydropower, no fuel it consumed and very small running costs are required.
Thus, ultimaisly, .the energy produced by a thermal plant is fmch more costly

than that produced by a hydropower plant. Major African hydroelectric schemes =
could be justified only when supplying large industrial complexes; their develop-
ment on a multinational or subregional scale should be also taken info consider~" -
ation, along with ‘the 1ink with rural electricity supply projects so as fO'Speed‘
up the development of rural areas. In addition to major hydroelectric schemes
serious attention is being given to ihe development of small hydropowsr schemes,
Recently, work. has been carried out on “he development of special types of hydro-
systems that could be used for such purposes, ‘and encouraging advances in the '
field have already been reported in West and -Central African countries, -

99« Regarding geothermal energy. exploratory activities are in progress
along the East African Rift Valley and, in addition to an old station located
in Zaire, a geothermal station in Kenya recently came on stream. The trend is
encouraging as geothermal energy can contribute significantly to the energy
supply in particular of the rural areas,

100s In the field of solar, wind and biomass energy, all African - Governments
are rapidly becoming aware of the enormous possibilities of these sources of
energys Whereas solar and wind energy are in their initial stages of developF
ment or use, biomass, and in particular fuelwood and charcoal, meets over 85
per cent of the energy requirements of rural areas in many African developing
couniries.
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101« Recent studies show that in Africa, fuelwood 1ill for a long time to come
occupy an important place within the over-all energy balance of most of the count—
ries, Unfortunately, this energy source 1is inadequately menaged and iis
consumption in relation to the resource base is increasing at an excessive rate
with conseaneni Widespread environmental degradation. ’

102+ In the case of rural Africa, the resulting deforestation and desertification
has been so severe that, sccording to the estimztes made by CILSS in 1978, much
of the Sahel region will be reduced to desers by the year 2000 unless drastic
measures are taken to ensure the ratiomal exploitation of the resource base,

103, The above review of energy resources development in Africa shows that,
uheress Africa's energy potential is immense, it is hardly used or needs more
rational exploitation. 3 : ‘ L

104, If African countries are to put their development on a sound basis and
accelerate its pace, they can do so only through the rapid development of their
existing energy resources and through co~operation between energy producers "and -
importers, They must depend firet and foremost on their own energy potential,
intensively explore and develop their fossil fuel resources (hydrocarbons, coaly
lignite and peat)}, increase the use made of the contineht's hydropower resources,
develop renewoble sources of energy such as solar, wind, biomass, geothermal and
ocean epergy and start using nuclear energy. ' S

105. African countries should endeavour to achieve an accurate knowledge of
their indigenous energy rasources, increased capability to exploreydevelop
and use their indigenous energy resources, and the capability to protect such
resources from wasteful exploitation. They should ‘aim at substantially expand-—
ing the training of manpower and strengthening capabilities with regard teo ihe
collection and dissemination of information needed for planning energy resources:
at the national level with a view to their efficient managzement and use, includ-—
ing conservation.

106+ Recognizing the pressing energy problems and related issues in Africa,
attempts were made to find out adequate short--, medium= anc long~term solutions.
These solutions are defined by the Lagos Plan of Action, the energy component of
which suzgests the following objectivas: ' ' - ' .

(g) The-availability of energy resources in Africa should be .rapidely
increased and in increasing the guantities so as to ensure endogenous and self-

sustained development;

(b) mnergy resources should be diversified;
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(g) A solution should be found quickly to the problem of the supply of
hydrocarbons so that the existence of the moct disadvantaged African couniries
as sovereign States was not threatened; ’

(4) Better living conditions should be provided for the rural areas by
making better use of energy resources.

107, The Plan itself establiches the following priorities:
(a) securing the supply of hydrocarbons as a short-term action;

(k) development of fossil fuels, hydropower resources and other new and
rencwable sources of energy as mediume and long~term policies.

108+ The 1mp1ementat10n of these objectives faces a series of issues such as
lack of national energy policies in most African countries, the need to
integrate energy activities in over—all national development planning effdrts,
the urgency of undertaking an inventory of all energy resources, periodical
assessment of energy supply and demand patterns, training of needed manpower,
transfer and adaptation of technology, technical information and dissemination,
lack'of cQFOPeration and the lack of funds for the implementation of energy
development projecis. ‘

109, ithe efficient implementation of the above plan is mostly expected at the
pational level. On the other side, subregional and regional actions are being '
undertaken with 2 view o solving those issues which are impeding its timely
implementations Within this context, the Fnergy Unit of LCA has the follow1ng
specific'ﬁ@sks in its Uork programme such as:

(a) Elaboration of projects for the interconnexion of electrical grids;

{k; Urganizing training in the field of nev and rencwable sources of
energy, including hydropower; '

(c) Initiation of an inventory of enerzy, resources including the
preparation of an atlas of African energy resourcesj

(2) Preparatlon of a renlonal Plan of Actlon for the development of new
and renewable sources of energy and its implementation at all levels as a
follov~up to the United Natlons Confﬂrence on New and Renewable Sources of Energy
held in Nairobi in August 1981; '

(g) Survey of African indigenous capabilities to develop and use hydrocarbon
and coal resources;
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(£) Istablishment of an African Sclar Energy Centre and of a demonsiration
centre for eguipment using solar, wind and biomass energy;

(g) Creation of subregicnal standing committess on energy including
technical committees of experts on new and renevabls sources of energys

110, The energy problems currently facing African couniries can not be solved.
overnight., On the other hand it is well known that no single source of energy
cen meet the continent's future emergy requiroments. Consequontly, exploration
for, and development of conventional sources of energy should continue 2% an
intensified rate along with efforts to develop new and renevable sources of
energys In following this policy, a series of recommendations have been drafted
by African experts atiending various meetings and forwarded as guide~lines for
the optimum development and utilization of the continent's energy resources.

The most important of these could be summarized as follows:

(a) African policy-makers should implement a comprehensive and co—ordina~ -
ted . energy policy talking into account. the speeial situation of individual
countries and the continent's available or potential energy resources;

- (Q): Such a policy must be besed on as complete an inventory as possible
of all energy resources, their potential and possibilities. for their develop—
ment and use. To formulate the policy, it will be necessary-to chart current or
planned energy needs and catalogue energy sources able tc meet these needs under
the best socio—economic conditions. * Energy development plans for the short,
medium and long terms should be .dravn up at the national and subregional levels
and integrated into national developmeni plans; :

(9) There should be permanent technological and political siructures
responsible for cnergy problems as a whole at both the national level and the
regional and subregional levelsy ' ' ‘ ‘ '

(g) National services should be set up in each country to plan, design
and managze energy projacis, co-ordination machineries and bodizs should be
established at the subregional and regional levels and these institutions
siould be given adequate funds and manpover to carry out their activities-
efficiently; o o C

(3) Generally, African consullancy firme should be set up, upgraded and
promoted to draw up and use the inventories of the continent's energy resourcesj
(£) The training of skilled staff at all levels and in 211 spheres to
develop, exploit and utilize energy resources (exploration, evaluation planning,
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exploitation, R & D, design and manufacture of equipment to exploit and utilize
energy .resources, etq,) should be considered a prerequisite and therefore be
"glven absolute priority;

(&) Special attention showld be given to the development of sciemce and =
technology and steps should be taken to collect, classify and disseminate this
scientific and technological information more efficiently than is now the case,
Researchers and inventors should be given encouragement by being offered
hbnorary titles and monetary or material awards;

(g) Additional seminars, study tours and advanced training courses should
be organized and possibilities should be increased for African decision-makers
from'haiional and. intra~African institutions concerned with the energy sector
to ekéhange information and share experience;

.(i) The energy future of African countries will depend to a large extent
on the_ability to organize, implement and develop their own scientific and
technological capacity, Specialized institutions, open to all member States,
should.be set up or strengthened at the national, subregional andiregional
levelé;'wSupport should be given to existing technological and economic documente
ation centres and 2 data bank should be set up to classify all information with
& view to its preservation and widespread dissemination; '

(i)' Although it might still be difficult to evaluate the specific
contribution made by new and renewable sources of energy in various African
countries in the content of a global economic approach, it is nevertheless
clear that these sources of energy can and should play an important role in
improving the living conditions of the population and the rate of development
of rural areas,

111. Unless immediate action is undertaken at the national, subregional and
regional levels, the future of energy development on the African continent will
look as follows:

(g) Host of the oil-~importing developing African countries will continue
to depend on petroleum as the main source of energy for their industrial,
transport and electrical emergy generating sectors, Consequently, any economio
growth will be associated with a growth in energy demand, i.e. increased demand
in petroleum products and finally with a continuously negative impact on the
balance of payments, Az a result, a number of African countries will have to
" 'reduce their consumption in petroleum products, thus impeding the devlopment
of their industrial, transport and particuiarly agricultural sectors;
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(E)"Devélopmént of hydropower resources wWill take place at a slow rate
because of the uneavy bapital investment needed for major hydroelectric schemes , .
and the lack of an inventory and know—how for the development of small hydro—
power schemes. On the other side, the eleciricity produced by thermal power
stations uill:be less available owing to the high prices of petroleum products;

" (e) AThe contribution of geothermal energy will remain very low and limited
to a few areas. Solar and wind energy vill continue to represent a complementary
input of reduced volume confined tt limited rural areas; '

' (é} In the development of ocean energy, no experimental stage will be
attzined by the end of this century. The export of uranium as a raw material

will continue, accompanied by ite negative offects on the conservation of this
source of energy for fubure generaiionsj ' ' '

" () Puslwood and charcoal will continue to be the main source of energy
for rural areas and for low to medium-income population groups in urbaa -arease
Neither pgtroléum products nor electricity will substitute fuelwood and/or
charcoals Consequently, consumption of fuelwood and charcoal will follow the
population growth rate and lead %0 accelerated deforestation in those areas of
the continent which are already affected by ite : -

112. A series of concrete actions to ve undertaken with a view to improving
the future energy situation on the continent can be summarized as follows:,

(g)viinitiation or acééleration of hydrocarbon exploration within
prospective ureas;

(b) Development and/or utilization on a larger scale of coal and lignite
resources; increase in utilization of peat and natural gasj expanded exploration
for and development of oil shales and tar sands;

(g) Accelerated development of hydropower resources through multinational
ventures, interconnexion of grids, construction of long=distance transmission
lines, initiation of projects for development of small-scale hydropower schemes;

=  @ ' Development of new and renewable source of energy (solar, wind, geo-
thermal, ocean); : '

(e) Establishment of a research and development base within the energy .
cector. Training of manpower in the field of energy (including nuclear energy
through a combined programme of training abroad and the acquisition at home of

gmall nvclear reactors for regearch and training purposes);
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(i) Setting up of an afforestaiion policy programne;

(g) . Bstablishment of national; subregional and regional institutions
and the elaboration of energy development programmes integrated within the
over all economic development plans and policies,

VIi. HUMAN RESCURCES

113. The human factor is, uithout doubt, the most vital in any development
process and particularly for agricultural development and rural transformation.
The supply of labour to work the farm is tc some people a2 mundane and simple
process and invariably taken for granted; but labour supply is decisive as to
whether a farm enterprise and investiment becomes profltable or otherwisej it
can become the determinant of progress or fallure of farm operations.

11Z4. The role of man and society in the creation and sustenance of the legal

and socio-political milieu within which development is nurtured is too often
ignored. - I+ is imperative-to be also mindful of man's sense of enterprise and
entrepreneurial skill, his initiative, his ability to organise other inputis,
take risks, to be adventurous, dymamic, innovative, adaptive and self-sacrificing,
These are attrlbutes that singly -and/or collectively and over time, define the
magnitude, level and rate of the development of all human endeavours especially
in agriculture and rural transformation. Unfortunately, the development of
humen potential, through training, education, research and diffusion of
information is an area not well understood, least of all appreciated by most
African Governments some of whom still apparently believe that technology and
development is {0 come from somewhere else.

<15, Africa, the second largest continent in the world, with 27 per cent of the
world's land area, accounts for only ten per cent of the world's population. Tt
is relatively underpopulated but Africa's population is estimated to be increas-
ing at a rate of about 3 per cent uith several countries showing rates of growth
approaching 3.5 per cent, This relatively high population growth rate, taken at
face value, may however be misleading. Africa’s major constraint to economis
development is low level of techrology and shortage of skilled manpower, The-
shortage of skilled manpower and enterpreneurs in Africa is critical, to the
extent that throubhout the region, wholesale trade and major 1ndustr1es are
almost entirely owmed and managed by foreigners, In many African countries,’

‘top management and technical posts are occupied by foreigners (SGe table 10);
and some of these countries have veen independent for over 20 years, High-level
(1.e. un1vers1ty tralned) manponer is uxtremely llnltlno. At independence, for
instance, Zaire was without a single African doctor, lawyer, or engineer,
Nigerie. had only 25 per cent of its senior staff as Africans; and in Senegal

in 1961, over 90 per cent of senior technician posts were held by foreigners.
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116. This pattern of underdevelopment of humen resources, according to the World
Bank, was partially a consequence of the lack of facilities for advanced education:
local facilities did not exist, or, where they did. African enrolment was often
restricted, By 1958, less than 10,000 African students (one student per 20, 000"
population) were attending universities (at home or abroad; and 65 per cent‘of
these were from only two countries ~ Nigeria and Ghana). In fact, very few
countries had more than 200 (less than 1 per cent of the relevant school age
population) students in university training.

]

117+ The number of people educated at the secondary level was also severely limited.
In the late 1950s, the entire region produced only 8,000 secomdary school graduates
per year, 40 per cent of whom were in only two countrles- Ghana and Nigeria. In
fact, only 3 per cent of high~school age students were being educated at the
gecondary level in Africa in 1960, compared with over 25 per cent in the Phlllpplnes,
20 per cent in India, and 10 per cent in Burma 14/ in the same period. The .
situation is fast improving and expenditures on schooling already claim a large
portion (4 per cent of GDP) of budget in nearly two thirds of the countries of

the region. :

Table 10s szatrlate employment as_a percentage of total e@g}qyment or. tralned

IEB.HBOUGI‘
_ . Population ' | Percentage . -

Country ('000) , expatriate employment
Botsuana _ : . 713 . 42 (1967)ﬂ/
Ivory Coast | ' _ 8 227 . ' 45 {1962) .
Kenya ‘ 15 274 , 48 (1964)
Malawi 5817 18 (1966)
Nigeria _ 82 603 13 (19é4)
Swaziland 541 35 (1970)
Uganda, - 12797 | 21 (1967)
United Republic of Tanzania 18 030 ' k 31 (1965)
Zambia | S 5580 62 (1967)

a/ Year of estimate given in brackets.

118. To achieve accelerated agrlcul'bural developmen'l: and economlc growth, A:E‘rlca.n _
countries need to develop their human resources, The e&pan51on of education at

the prlmary and secondary levels and post secondary vocational training in the
technlcul fields require more emphasis, Along with formal and 1nformal educatlon,'
there is need %o invest in agricultural research whlcn is the fundamental core for
sustained technological advancement and Ulthout Wthh ba51c SklllS cannot e
radically improvede

14/ World Bank, Accelerated Development in Sut~Sahara Africa: An Agenda
for Action, 1981.



