
UNITED
NATIONS AE

General Assembly

Economic and Social Council

Distr.
GENERAL

A/38/280
E/1983/93
23 June 1983

ORIGINAL: ENGLISH

GENERAL ASSEMBLY
Thirty-e ighth s ess ion
Item 78 (e) of the preliminary list*
DEVEIDPMENT AND INTERNATIONAL ECONOMIC

CO-OPERATION: FOOD mOBLEMS

FOOD PROBLEMS

ECONOMIC AND SOCIAL COUNCIL
Second regUlar session of 1983
Item 16 of the provisional

agenda**
FOOD PROBLEMS

The state of technology for food and agriculture in Africa

Report of the Secretarv:General

OJNTENTS

I. IN 'l'RODtJCT ION ..

11. SUMMARY AND CONCLUSIONS ..

Ill. SURVEY OF EXISTING TECHNOLOGy ••••••••••••••••••••••••••

A. Overview "" ..

B. Hardware technology •••.•••••••••.•••••••••.••..••••

C. Software (non-material) technology •••••••••••••••••

IV. THE TECIrnOLOOY GAP ..

Paragraphs Page

1 - 3 3

4 - 44 3

45 - 165 12

45 - 48 12

49 - 143 13

144 - 161 32

162 - 171 37

*
**

A/38/50/Rev.1.

E/1983/100.

83-16622 0934c (E) / ...



A/38/280
E/1983/93
Englis h
Page 2

CONTENTS (continued)

V. REMEDIAL POLICIES, PROGRAMMES AND RECXlMMENDATIONS ON
MEA9URES TO BRIDGE THE TECHNOLOGY GAP 1.1 •• I •••• I •••••••

A. At the national level ••••••••••••••••••••••••••••••

Paragraphs

172 - 191

173 - 180

39

40

B. At the subregional level ••••••••••••••••••.•••.•••• 181 184 41

C. At the regional level •••••••••••••••••••••••••••••• 185 - 191 42

/ ...



A/38/280
E/1983/93
English
Page 3

I. INTRODUCTION

1. In its resolution 37/245 of 21 December 1982, the General Assembly,
inter alia, expressed. grave concern about the drastic deterioration of the
situation regarCling food and agr1clllture in Afc1ca. It further requested the
Secretary-General to provide, within existing resources, the Economic Commission
for Africa with the necessary resources to undertake, in consultation with relevant
Organizations, such as the Fboa and Agriculture organization of the United Nations
(FAO) ana other organizations Clealing with foOCl ana agr1cUlture ana
intergovernmental institutions based 10 Africa, a survey of existing fOOd and
agriculture technology in Africa, taking 1nto aCC0unt the exist1ng ana ongoing
stuaies theceon, and to make an assessment of the gap, oetailing what exists and
what is requirea to enable the countries in the region to begln to make an
effect1ve impact on the resolut1on of the food ana agriculture problem and to
submit a report, through the Economic and Social Council at its second regular
session of 1983, to tbe General Assembly at its thirty-eigbth session.

2. Pursuant to tbe above, tbe Economic Commission for Africa (ECA) unaertook the
preparation of the requested survey.. However, in view of the time constraint, it
was not possible to survey sucb a broad topic for the whole region. Relevant
Un1ted Nations organizations ana otber international organizations (29 in all) were
requested to make contributions relating to their field of specialization so as to
provide a general overview of the state of tecbnology 1n Africa. In addition, a
questionnaire waS sent to most countries in the region and a limited number of
field visits were made. Unfortunately, responses to tl,e questionnaire bave not as
yet been sufficient to provide an adequate basis for analysis.

3. Accoraingly, tbe report which follows is based primarily on the Interagency
Consultation on Food and Agriculture Technology in Africa and the International
Year for tbe Mobilization of tbe Required Financial and Tecbnical Resources, beld
in Addis Ababa from 23 to 27 May 1983. A lead paper was preparea by ECA and other
papers submitted by tbe International Labour Organisation (110), FAO, ILCA, ICIPE
and ILRAD, the Organization of African Unity (OAU), the Internatlonal Livestock
Centre for Africa (ILCA), the Internat10nal Centre for Insect PhySiology J:i:ology
(ICIPE) and the International Laboratory for Research on Aninlal Diseases (ILRAD).

FAO 1n particular maae a very substantial contribution ana the paperS and the
statements of the participating organizations prov1de the essential inputs for this
report. l'tle a~m lS not to have an exba',stive stock-taking of existing technology
but to provide a broad overview which emphasizes the most sal~ent as~ects.

I I. SUMMARY AND CONCLUSIONS

4. FOod and agrlcultural product1on in Africa has continued to lag beh1nd
population growtb. FOr the Whole aecade of tile 1970s, when African population was
expand1ng at an average annual rate of about 2.8 per cent, total food production in
the region roSe by about 1.5 per cent only. On a per capita basis, tbe picture is
more disappoilltlng and alarming with an average annual growth rate of -0.4 per cent
in 19ijO-1981 and-1.2 per cent auring 1970-1980. Between 1970 and 1980 the
agricultural sector in Africa grew by 1.3 per cent only aga1nst a 2.2 per cent for
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the least developed countries. Food self-sufficiency ratio in Africa has dropped
from 9B per cent In the 1960s to about 86 per cent In 1980, meanlng a decline of
about 12 per cent in the home grown food per person.

5. While Africa has continued to witness a worsening fOOd situation, other
regions of the world succeeded in achievlng some notable progress partiCUlarly in
increasing the production of a number of maJor crops. Africa still has the lowest
average yield for almost all major crops. For example, the average world output of
cereals is estimated at 2,000 kilograms per hectare, compared to 1,090 kg/ha in
Africa. For roots and tubers, the world output lS over 11 tons against 7 tons/ha
in Africa. AS regards fertllizer inputs, Africa consumes 3 kg/ha of agriCUltural
land compared to 8 kg for Latin America and 26 kg for Asia.

6. Fbod losses and waste are remarkably high particularly post-harvest losses
which are estimated on average to be 10 per cent for cereals, 20 to 30 per cent for
roots and tubers and much higher proportion for frUits, vegetables, fish and
livestock products and other perishables.

7. The precarious fOOd situation in Africa continues to be the cause of concern
partiCUlarly in view of its nefarious effects on the economies of the region ana
the welfare of its popUlation. While Afrlca's fOOd production declined during the
last 10 years, the food demand kept rising with population and income increases.
The widening food gap has not only erOded the long cherished objective of the
region for self-reliance and self-sufficiency in fOOd, but also has caused
suffering and hardship by sUbJecting ffilllions of people of the r~gion to
malnutrition and outright hunger. Moreover, it has halted aevelopment efforts of
many Atrican countries by forcing them to resort to lmports to cover the deficit,
hence-acalning their badly needea foreign exchange for development. The continuity
of this situation 15 severely unaerminlng the very social fabrlc ana political
independence of the countrles of the region.

8. In spite of different levels and rates achleved by African countries in their
economic development, the most obvious common characteristic of most African
economies, is their heavy aepenClence on agriCUlture where the majority of farmers
are still producing at subsistence level. In 1981, agriCUlture in Africa maOe up
to 24 per cent of the GDP (at factor cost) and provided occupatlon to 67.7 per cent
of the active population. The importance of agriculture to the economies of
African countries remains paramount, particularly in many non-oil producing
countries where the contribution of agriCUlture to GDP and employment remains
exceptionally high. Subsistence farming predominates in agriCUlture. It is marked
by intensive human labour, inefficient hand tools, poor management ano lack of
application of suitable technological innovations.

9. After many years of neglect of the agricultural sector, many African leaders
have publicly acknowledged that the greatest challenge now facing African countries
is that of rural development. This was in recognition of the fact that increased
agriCUltural productivity is an essential prelUde to industrial growth, and that
the development of agr lculture and industry 1 s complementary in the long run. The
attainment of inClustrialization Clepenas, to a slgnlflcant extent, on a high rate of
growtn of agriCUlture. The two most direct linkages are manufacture of
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agricUltural inputs and implements and the processing of ag.icultural output.
Hence, long-term objectives of growth, alleviation of poverty and the structural
transformation of African economies will depend on increasing the production of
their rural economies with appropriate policies and reSources directed toward
small~lolder agriculture. Presently, rural areas have low productiv1ty in terms of
yields and agricultural labour output and therefore are generating little surplUS
for further investment. The disappointing performance in agriculture and food
production must be ] udged against the fact that Africa has, as a wllole, a very
favourable man/land ratio of production increase. Africa's potential arable land
is estimated at about 1.7 hectares for each person while only about 0.55 hectares
per person 1S being ut11izea. The factors respons1ble for the slow growth of
agriCUltural sector in Africa are several and cumulative. Some of the maJor causes
of the toad ana agcicuitural crisis can be attr1butea in addition to the exogenous
problems of droughts ana aesert1ficat10n to low productiv1ty rates per unit of
land, inadequate investments, poor incentives to tarmers through distortea pricing
systems, fragmentation and sub-division of holdings as in the case of some
countries, inadequate lana tenure systems, limiteC1 agricultural research,
rural-urban migration and institutional constraints.

10. Inadequate capital ana agr1cultural finance facilities together with lack of
technical skills and know-how complete the vicious circle for the poor state of
agriCUltural performance. It is generally recognized that increase in labour
productiVity in agriculture 1S a necessa'Y condition for economic development ana
that application and adoption of suitable technology is crucial for increase in
labour output.

11. The importance of suitable and appropriate technology for the development of
agriCUlture is very well recognized by African GOvernments. This awareness has
been reflected in the Lagos Plan of Action for the Implementation of the Monrovia
Strategy for the Economic Development of Africa (A/S-ll/14, annex I), Which
stressed the fact that inappropriate research and lack of improvement of available
techniques inclUding inaaequate spread of improvea technology is one of the major
cause of the alarming deterioration of productivity in the food ana agriCUltural
sector. To this end, African GOvernments have embarkea upon development programmes
which aim at giving priority to the food and agricultural sector partiCUlarly fOOd
crops, through promotion of investment, research and other infrastructural
facilities.

12. It is however clear that the succeSs ot African countries in injecting ana
promot1ng appropriate ana suitable technology in rural areas will depend upon their
success in developing adequate infrastructure facilities such as trans~ortation,

storage, handllng and processing ana distributl.on systenls etc., whicn are t:'lecessary
software components of technology.

13. Africa still lags far behind other regions of the world in the aaoption and
development of suitable tecllnology tor agriculture. The consequences have been
that African countries have not been able to fully make use of and benefit from the
vast natural resources to increase productiVity of the agriCUltural sector which is
expected to serve as a base for industrialization. SO far, 11ttle attention has
been given by planners ana policy makers to the role science and technology should
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play in the aeveloprnent of agriculture in Africa. Even in the few cases in which
the promot10n of SC1ellce and technology dia f1gure in the development objectives of
African countries, excessive reliance was placed by policy makers and planners on
external sources for moaern factors of in~uts implementatlon, management and
development a This was so mainly because most Atrican countcles have yet to
formulate aaequate and consistent policies anaprogran~es for the aevelopment and
utilization of technology including transfer of technology.

14. The hardware aspect of technology such as machinery, fertilizers, seeds etc.,
must be supported, for its effectiveness on production, by the software components
in which massive investments will be required. Equally important in the
development and application of SL .table technology in Africa is the creation of
conducive environment that encourages rural people to effectively use their
resources, skills and inventiveness and increase their technological competence in
order to enable them to fully partic1pate in and contribute to the process of
change. This implies that any transfer of technology must be made with an eye not
only to its suitability and appropriateness in bringing rapid progress but also,
its catalytic impact on the development of domestic technological skills and
capacity. It requires Afr1can Governments to adopt consistent and well-eonceived
plans and policies and appropriate institutions, chief among which is research and
development (R~D). Other factors 1nclud1ng social, political and economic climate
must also be taken into consideration. As far as the application of suitable and
appropriate technology in food and agriculture is concerned, all African countries
face almost similar sets of factors anti constraints regardless of differences in
their respective national pOLicies and development ideology.

15. It is clear that there 1S still very substantial scope for the wider
applicat10n of existing technology in Africa, both improved technologies and some
elements of traditional technologies, prov1ded a number of non-technological
constraints can be aealt with. Unfortunately, the available information provides
only a qualitative picture of the extent to which the existing technologies are
already appliea, although there is no aoubt that this is extremely small in most
cases.

16. The diffusion of existing technologies could also be accelerated by more
active technological transfer between African countries. This includes the sharing
not only of research results but also of information on traditional farming systems
and post-harvest technologies. Close co-operation between countries is also
essential for the use of modern technology for the control of plant and animal
diseases.

17. International community and donor agencies should also adopt appropriate
policies with regard to the above concern and adequately shift attention from mere
importation of mechanical technology and instead support the development of R&D
capacity in Africa and assist in the aesign and adaptation of technology
appropriate for Africa's factor endowment (factor-supply conditions) and for
various ecological zones.

18. Efforts to increase knowledge on how to acquire and utilize technology should
aim at setting up appropr1ate national 1nstitutional arrangements for science and
technology policy, planning and aevelopment which by their nature should be
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rnultidisciplinary, dealing with all econorn~c, sociological and technological
problems and other aspects of aevelopment, adaptation, production and utilization
of technology at the natlonal level. such institutions should also advise on the
formulation of policies, strategies and their irnplementatlon; co-ordinate imported
and indigenous technology involving the development of local capability to
unpackage imported technology and ultimately help to build scientific and
technological community in each African country.

19. Agricultural co-operative organizations can often facilitate the use of
improved technologies. Apart from marketing and input supply, they make possible
the joint use of farm machinery and post-harvest equipment for such purposes as
threshing, drying and ffillling. In most Afrlcan countries, however, the development
of co-operatlves has been very weak so far.

20. The maJor challenge ln the aevelopment and promotlon of science and technology
for agriculture in Atrlca, is to evolve and propagate more efficlent technologies
that are tul~y adapted to the soclo-cultural, economic and ecological environment
in wh~ch African farmers ana fishermen operate. T.he tasks entailed have to do
especially with research, collection ana dissemination of information,
exper~mentation, tralning, extension services ana infrastructural development.

21. The cholCe is either that of teclmology transfer or technology development at
home or a combination of both, which appears more pract~cal. Whichever choice is
made, actions are requirea between technology and social and economic development.
Imported technology should as far as possible be restricted to areas of greatest
need and should be the basis for improvement of local technology, ana should not
inhibit local initlative capability and development eftort. It must endeavour to
employ local manpower and should be cost-effective by using efficient factor
proportions and technical factor substitutability with respect to scarce foreign
exchange resources.

22. Higher government priority for food and agriculture, in particUlar in public
investment programmes, is one of the most important general requirements for the
faster application of technological improvements. Larger public investment is
required in many different fields, especially the various aspects of infrastructure
and government services for farmers discussed below. A more specific area where
large capital investments are needed to ut~lize the available technology is the
control of human sleeping sickness and animal trypanosomiasis, and the development
of the cleared areas for settlement and intensive agrIculture. Another, which
could bring quite quick results, is the rehabilitation and improvement of existing
irrigation and drainage scnemes, so that their technological potential (as well as
the heavy lnvestment already made in them) could be nioce fUlly realizeo.

23. Closely alLied to hlgher governm~nt authority ~s the question of aaequate
incentives, wh~ch are ~na~spensable if farmers (and partlcularly small farmers) are
to undertaKe the extra costs ana r~sks involve 0 in using moaern purchased inputs
and carrying out other improvements they have not tr~ed before. There is a
difticult d~len@a between nlgher pr~ces tor farmers and prices that are low enough
for poor consumers, but the gap has to be bridged in some way or another, for
instance through food for work and toad d~stribution and supplementary feeding
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schemes tor vulnerable groups. The incentives tor using improved technology to
increase the production of local fooo crops like maize, m~llet ana sorghum, and
roots ana tUbers would be enhanced if less encouragement were given to the
consumpt10n of importea wheat, the production of which is unlikely ever to be
econorn1C in most of tropical Afc1ca.

24. Most of the limited technological progress has been concentrated on export
crops, although even for these crops yields are usually less than elsewhere. There
are as yet few viable technological packages for Africa's basic food crops that are
ready tor tarm level application, especially in the areas ot less favourable
climate.

25. In the export sector, the incent~ves to use improved technologies for both
production and procesS1ng aepena heavily on international commodity agreements and
other developments ~n world trade arrangements that would bring higher and more
stable export prices and larger markets, as well as less aiscrimination against
products processed in developing countries. At the Same time, however, price
policies of the monopoly export marketing boards and also export taxation policies
require revision in many countries to provide better incentives for producers.

26. Especially for small prOducers, access to improved technology is as important
as the pr~ce incentives required for them to use it. While many improved crop
varieties have been developed, they are used to only a limited extent, partly
because seed is not available in the right quantity and quality. Co-ordinated seed
programmes, covering the product~on, collection, processing and distribution of
good quality seed, are essential. Efficient, low-cost services are required for
the supply of other ~nputs such as tertil~zers. Subs~dies may initially be
necessary to encourage the use of such 1nputs. Credit facilities have to be made
much more widely available, partiCUlarly for small farmers.

27. Expanded and more eftective extension services, c.l.osely involved witn applied
research and demonstration plots on farmers· fields, are a key element. They would
make more impact if they spec~fically included women in their target groups, in
view ot their great lmportance in food prOduction as well as processing in most
African farming systems. Extension services will increasingly have to adopt
innovative methodS of research. Indeed the Shortage of trained personnel for
extension and other services is one of the greatest barriers to the faster spread
of improved technologies 1n Africa. Massive programmes of practically-oriented
middle-level training are urgently reqUired. Plant protection, mach1nery repair
and maintenance (inclua~ng fiShing boat eng~nes), the operation of modern storage
and processing facilities (such as grain mills, slaughterhouses, sawm~lls), and.
forestry work with local communities are only a few examples of the many areas
where the lack of trained personnel is a maJor obstacle.

28. The list of other services that require improvement is almost endless, and
only a few can be mentioned here. Marketing has a cruc1al role in keeping
producers in touch with prOduction possibilities that are in line with consumer
demand, and also in easing, by greater efficiency and lower costs, the dilemma
between remunerative farm prices and low consumer prices. Improvements in
transport, particularly farm access roads, are essential for farmers in remote
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areas (of which there are many in Africa) to have the opportunity to produce for
the market and thus profitably use lmproved technologies. Better veterinary and
animal husbandry services are requireo, not only for the control of maJor diseases
but also for the difficult task of introducing an animal component (for draught
power as well as meat, milk and manure) into farming systems where it is not
traditional.

29. Farming systems research involves the integration and concentratlon·of all
scientific disclplines on the common constraining problem sets of farmers. The
removal of these constraints should enhance the farmer's abilities to substantially
raise agricultural productivity and improve the maintenance and fertility of land
resources over time. As the term implies, farming systems research should assess
the impact of any innovations or changes in the development system - on the various
sizes and types of holdings unaer the researctl cOIIunand areas, regardless of the
type of change I i. e., technical· lnstitutional or policy. Farming systems research
is therefore much broader than traditional farm management, cropping or livestock
systems research.

30. Plant breeding must remain a major part of the overall research thrust towards
new ana more a~propriate technologies. Many more improved varieties are required
that will give higher, and above all more stable yields in the very oiverse and
often difficult crop proQuction environments of Africa, ana that do not require
heavy expenditures on other purchased lnputs by small farmers. They have to be
adapted to poor soils (including a number of specific micronutrient deficiencies
and soil toxicities), uncertain water regimes, rnixea cropping, a formidable array
of pests and diseases, and (for the tlme belng at least) low levels of management.
Breeding of durable resistance to pests and diseases is of particular importance.
Much more plant breeding work is required on such important African crops as millet
and sorghum, the various types of rainfea rice, food legumes, roots and tubers, ana
leaf vegetables, which have tended to be neglected until recently. profiles are
already available of the desirable characteristics to be sought in most cases. In
the longer run, the current research on the transfer of nitrogen-fixing properties
to staple cereals, roots and tubers could prove particularly beneficial in Afrlca.

31. Land tenure systems are in general less of an obstacle to technological
improvement in Africa than in the rest of the developing world. There are problems
in some areas, however, including nomaaic grazing rights, insecure tenure that
limits both the possibility of obtaining credit and the incentive to carry out
improvement. The division and fragmentation of holdings on inheritance, and the
frequently small, scattered and irregular plots inhibit the use of almost any
mechanical equipment. Group ownership combined with individual use rights have
certain advantages, but they also create disincentives to the application of
improved technologies.

32. The role of the rural household as both productlon anu consumption unit (and
thus the lmportance of productlon to assure subsistence needs), the entire pattern
of labour use for both farming and non-farming purposes, and interactions with the
off-farm sector, includlng non-agricultural employment opportunities should be
taken into consideration in recommending farming systems and appropriate
technology. The search must be for small-scale but highly productive permanent
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farming systems based on the close integrat10n of crop, livestock and forestry
production, and in some cases fish production as well. An essential starting-point
is the much more thorough study of the traditional farming systems that have tended
to be dismissed in the past as requiring to be replaced almost completely. The
weed and pest and diseases control components require particularly careful study as
part of the bas1s for modern methods of integratea control.

33~ A basic aim must be the better use of soil and water resources, both to
increase vroauction in the shorter run and to conserve these resources for future
generations. Much more needs to be known about the behaviour of tropical soils
after the removal of their protect1ve forest cover. Efficient systems are required
for the recycling of organic wastes ana their use to maintain soil fertil1ty in
combination with chemical fert1l1zers. Further detailed work is required On
micronutrient deficiencies and soil toxicities. Applied research on Azolla and
blue-green algae, making use of Asian experience, could greatly increase the
productivity of African rice production. Water management systems suitable for
small farmers still require development, as well as multiple cropping systems for
irrigated areas.

34. The traditional approach to mechanization is usually to attempt to replace
manual technology by a complete package of animal draught or tractor
mechanization. It has recently been suggested that it could better be approached
1n Africa by looking at individual tasks to determine whether they could best be
performed by hand, animal draught or tractor. With the high cost of tractor fuel,
draught animal power is likely to prove increasingly attractive, and substantial
work will be required on the breeding, training and maintenance of draught animals
as well as on appropriate harnessing ana implements. Other aspects of agricultural
engineering where further research would be useful include the use of small
tractors in African conditions, reducea tillage, and farm buildings. Work is
urgently needed on rural energy systems, and particularly on the development of
alternative renewable sources of energy, such as biogas and solar and wind energy
for use in rural households, village communities and small inaustries.

35. More work is required on fodder crops and on techniques for preserving them as
hay or silage as well as on the ut1lization by livestock of some specific crop
residues ana agro-industrial by-products. Work should be expanded on the
improvement of African breeds of l~vestock, inclUding trypano-tolerance and its
inheritance. The development of immunization techniques against trypanosomiasis,
as well as some other major livestock diseases, would represent a significant
break-through. Further investigation would be useful in such areas as group
livestock ranching, stratification systems, and game cropping and ranch1ng.

36. In livestock priority should be given to eradication of diseases and
improvement of animal feed. Special emphasis should be given to the control of
tse-tse fly through the use of available technology introduction of trypanosomiasis
cattle and development of areas cleared of tse-tse flies.

37. In fisheries the main priority is the better estimation of fish stocks
(inclUding the use of remote sensing), and the ut1lization of this information to
devise technologies· for their exploitation and management on a sustained basis.
Further research is required on aquaculture, and on the possible development of
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cross-bred varieties of fish for this purpose. Artisan fishery development require
major emphas~s with consideration to improvement of gears, equipment and supporting
services of storage processing, transport and marketing.

38. Further improvement of post-harvest food technologies depends greatly on the
development of the alternative renewable sources of energy referred to above.
Cheaper equipment is still required for various aspects of food processing and
preservation at the farm and village level. The design of a sufficiently
inexpensive improved cooking stove that could be manufactured locally in vast
numbers would be a maJor breakthrough, both in making more efficient use of the
limited fuelwood supplies and in raising the living levels of poor rural households.

39. It is urgently necessary to start the regular monitoring of land use and
forest cover on a continent-wide basis, using remote sensing to keep watch on the
changing situation ana focus attention on prior~ty areas and issues related to the
conservation, management and development of-land and forest resources. Wood
technology research is required to increase the number of species from mixed
tropical forests that can be marketed. In view of the importance of wOod as a
source of energy, it is necessary to devise technologies of genetic lrnprovement and
tree culture based on ttle concepts of biomass production and use, and also
speciallzeo harvesting and processing methoas.

40. The long list of requirements tor improvements in the available food ana
agricultural technology indicates an enormous task for Africals research system.
It is clear that the research system must have a very precise set of priorities,
aiming at the rapia solution of the most pressing problems. For the speedier
transfer of research results to farmers, much greater emphasis on on-farm research
is essential a While the international agricultural research centres will continue
to play a key role and require substantial further expansion, the most immediate
need is for the strengthening of national research organizations, in part so that
they can take fuller and quicker advantage of the results obtained internationally.
Co-ordination between international research institutions is highly callea for.
co-ordination and co-operation among national African research institutions should
be given top priority. It is particularly necessary to proviae greater incentives
for African agricultural scientists to stay on in their own countries and play
their part in the eradication of hunger and malnutrition.

41. Manufacture of machinery, equipment and implements in Africa should be
encouraged a Trade policies in many countries favour importation of implements at
the expense of the development of local manufacturing industries. There is a need
for revision of tax policies and trade regulations to suit development of new
agricultural machinery industries. Substantial savings in human and other
resources could be ach~eved through proper selection and standardization of
equipment ana siJecific raw materials to be used, aaapted or manufactured in African
countries or brought from outside a The proper selection ot equipment to be
imported or domestically produced would greatly reauce the need for subsequent
adaptation. The need for integratea national programmes linking agriculture and
industry 15 greatly felt in most Atr1can countries. Programmes to encourage
artisan manufacturing of agricultural implements should figure prominently in plans
for development of indigenous industriesa
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42. The role of government and private research organizations should be clearly
determined. The creation and strengthening of local technological consultancy
agencies and firms to service local industries should receive added impetus.

43. Self-reliance in the field of agricultural technology should be strongly
established at the national level and complemented by co-operation among African
countries in particular and LDCs in general: for exan~le by importation and
evaluation of better and improved implements developed in other African countr~es

as well as from LDCs elsewherel and in the context of TCDC, especially in the
generation and transfer of suitable technologies, enlargement of intra-Third World
trade in agricultural manufactures, creation of Joint institutions exchange of
information ana bUilding up of African controlled and funded channels for financial
resources flows and movement towards an African monetary system. The building up
of effective Afr~can technological capacity calls strongly for co-operation among
African countries in all fields.

44. The above account suggests that there are formiaable obstacles even to the
further application of existing fOOd and agricultural technology in Africa. The
reduction of such obstacles is an integral part of the proposals of such studies as
AFPLAN and Agriculture: TOward 2000, 11 but massive efforts are clearly required
if they are to be realized, and it must be accepted that they may prove to be too
optimistic. Unless the obstacles can be quickly reducea, they will also hold up
the application of the new and more appropriate technology that still has to be
developed.

Ill. SURVEY OF EXISTING TECHNOLOGY

A. Overview

45. Variations exist among Atrican countries in terms of climate, topography and
levels of economic development. Nevertheless, the countries of the African region
have many characteristics in common, particularly pertaining to the state of
technology and are therefore facing sim~lar problems in the development of
agriculture. These problems vary in intensity and magnitude from one country to
the other, but s~nce they apply equally to all countries, they are discussed here
in a general manner.

46. Technology within the agricultural context may be viewed as the systematic
application of scientific and organized knowledge to practical tasks tllrougb a
combination of assimilable and proven scientific skills, processes and practices,
applied within the context of a certain culture Which, when managed in co-ordinated
and consistent manner, leads to increased and improved physical productivity of
food and services. Two aspects of technology are distinguished here, hardware and
the software. Hardware technology refers to agricultural machinery, tools,
equipment, seeds, fertilizers and new products, while software indicates economic,
social, political, cultural, institutional and administrative factors which are
essential for the application and adoption of hardware technology. The state of
technology is therefore discussed within th~s overall perspective.
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47. Tbe pattern emerging from the African countries shows the predominance of
small-scale farming using traditional methods. Manual labour is the dominant
energy source in all major agricultural activities, including proouction of food
and non-food crops, livestock, forestry ana fisheries. With the exception of
utilization of irnproveo seea varieties pod animal breeds in certain areas and
countries, use of modern inputs is in general limited to a small number of farmers
and large-scale modern pUblic and private enterprise. Animal power is used by a
small percentage of farmers for specific operations, in particular for
transportation and ploughing. However animal power is not commonly used by the
majority of farmers for various reasons, chief among which are, cultural barriers,
unsuitable climate, terrain disease infestations, presence at flies (particularly
tse-tse), lack of knowledge, financial constraints, non-availability of animals and
equipment at economic prices, and lack of incentives. However, in countries like
Egypt where there has been a long tradition of animal traction, usage is more
pronounced .

4B. Mechanical power is gaining ground, though still being used by a small
percentage of farmers for selected agriCUltural operations. It is overWhelmingly
conspicuous in the large-scale pUblic schemes such as Gezira in the Sudan~

Mechanical power in use, as well as other improved inputs and techniques, tend to
favour non-food crops, especially those aestined for expoct. It could be safely
generalized that the state of technology for the majority of farmers in Africa is
poor~ Manual labour prevails, and traditional methods w!lich have been in use for
centuries with little improvement, are still dominant~ Scientific and accumulated
knowledge has been applied systematically only to specific activities by a small,
but growing, number of farmers~ Selected aspects of existing technology on food
and agriculture are discussed below in a general manner, with the understanding
that minor variations exist among countries~ Hardware technology is discussed
first, followed by software.

B. Hardware technology

Human power

49. Human labour still provides a much larger share (B4 per cent) of total farm
power in Africa than in the rest of the developing world. Mechanical inputs in
common use are largely confined to locally produced hand tools, such as the cutlass
and axe for land clearing, hoes for tillage, dibbling sticks for planting, and
sickles for harvesting~ Hand tools for improved design and quality are
manufactured in Africa, but have not yet been widely adopoted by small farmers.
The same is true of hand operated implements and equipment for tillage, seeding,
weeding, and the application of crop protection chemicals.

50. The requirement for efficient agriculture is not less than 0.5 horsepower
per hectare. Human power could provide on the average around O~l hp, but in Africa
human power averages only about 0.05 hp compared to 0.2 for Asia and 0.27 for Latin
America~ (The accuracy of these specl.fied figures can be questioned; however they
are given here as an indication of rnagnitudes~) The main reasons for this are:
debilitating diseases, poor nutrition, lack of required farming knowledge, migration
of most of the able and enterprising youth to cities and inadequate incent~ves to
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agriculture. Raising the human power to 0.1 hp/ha is of crucial importance to
Africa because of its favourable land/man ratio, with 639 million hectares of
arable land potential, of which 35 per cent is in good rainfall areas, 10 per cent
in low rainfall areas, 7 per cent naturally flooded and 45 per cent in problem
areas, where rain falls for 270 growing days but the land is only marginally
suitable. About 115 m~llion hectares are suitable for irrigation. Since this
region does not face a problem of the most basic resource in agrlculture, that is
land availability, power, particularly human, would be of crucial importance to the
development of agriculture in Africa.

Aninlal power

51. An~mal power is a recently introduced form of mechanization in a large part of
Africa, it is not widespread due to its late introductlon in many African
countr~es, the existence of the tse-tse fly, and the lack of horizontal integration
of the two main enterprises (livestock and crop production) among producers. With
the main exceptions of North Africa, Southern Africa and Ethiopia, there is little
tradition for the use of draught aninlals. Trypanosomiasis inhibits its use in many
of the more humid pacts of the continent. In the drier areas animals are
traditionally used for transport, meat and milk, but rarely for agricultural
draught power. There have been many attempts to promote animal traction since the
early years of the century, but they have often dw~ndled as a result of problems
with the supply, care and handling ot animals, per~ods ot drought, changes in
government policies, and inadequate veterinary and other support services. Such
use as is made of animal draught power in non-traditional areas in mainly limited
to cash crops such as cotton and ground-nuts.

52. The use of animal draught equipment is generally confined to the "ard" plough,
the spike-tooth harrow (which often doubles as a land leveller), and the two-wheel
cart. Many improved ploughs, seeders, cultivators ana other animal draught
implements have been developed and are being manufactured in Africa, but their use
by small farmers is limited by reluctance to break with tradition as well as by
costs.

53. Given the present condition of African agriculture, adoptive technology and
its equipment must be simple to make an~ repair; cheap for the rural people; and
superior to hand methods. An improved ox-plough falls into this category. Local
R&D to support this innovation is essential in araer to avoid occurrence of failure
as in prevIous schemes involving animal-powered equipment. Improvement can be made
on the harness or yoke, as well as by developing a mUlti-purpose toolframe/tow-bar
for ex-drawn equipment with attachments for tillage, weed1ng, seeding, cultivating,
ridging ana transporting of implements. The integration of draught animal power
into farming systems and the development and propagation of a wide range of farm
tools and implements to handle the various tasks and chores at the farm, will
require sustained and improved breeding programmes and feeding standardS to improve
integration of livestock and crop production.

54. Animal power is used in Egypt and the Sudan only for selected farming
operations, while in Kenya, Senegal, and the united Republic of Cameroon, they ace
sparingly used; in Burunai, Gabon, and Rwanda, they are rarely used. Efforts are
being made by national and international organizations to improve the state of
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technology tor animal power and to permit its widespread use in areas suitable for
1t. The control of tse-tse fly and animal trypanosomiasis whicn covers between
5-10 million square kilometres in Africa ana the introduction of trypano-tolerant
breeas would offer a great potential for livestock and crop development through
animal power technology. Animal power as an intermediate technology offers great
prospects for utilizing the vast areas of Africa if properly introduced through an
integrated programme of livestock, crop and industry. The fact that with the hand
hoe only about 0.5 ha can be prepared, coupled with the escalating costs of
machinery and fuel, underscores the importance of animal power in the development
of agriculture in the region.

Mechanical power

55. In most parts of the continent power mechanization is mainly confined to export
crops, to primary tillage operations, and to tractors with only a small range of
implements (usually a mould board or disc plough and a d~sc harrow and trailer) .
There is a long history of failure in over-ambitious power mechanization schemes,
particularly because of low rates of use and inadequate repair and maintenance of
the tractors and other equipment. In adaition many government tractor-hire schemes
have been unsuccessful, in spite of SUbsidies, because of the high cost of
operating in scattered, small and irregularly shaped plots. The increases in fuel
prices since the early 1970s have slowed the pace of tractor mechanization. The
use of small tractors is still only in tile testing stage in Africa.

56. Mechanical power is the most recently chosen path of economic development in
Africa, that is, industriallzation} and as far as agriculture is concerned it is
believea to be tile symbol of rapid agricultural development. Changes in crop and
animal husbandry, rotatlon of crops, farming systems, and investment in appropriate
agricultural tecnnology are probably the most important factors in the improvement
of rural production. However, the tendency has always been to put more emphasis on
mechanical reapers, combine harvesters and others, but the tractor tends to receive
the greatest attention. They all tena to be labour-displacing, land-using, biased
to economies of scale and call tor large amounts of capital investment, and are
therefore accessible only to large farmers, or government run or supported farms.
Furthermore, ill-designed mechanization disturbs established systems of social
justice by accentuating Bocio-economic inequalities.

57. Tractor mechanization has mostly been connected with large-scale government
farming schemes in many African countries e.g., State farms, land settlements and
others. These large-scale mechanized pUblic agricultural schemes have met with
many failures and have been a drain on government budget through subsidization.
Examples of disappointing results could be found, among others, in such
undertakings as the Sierra Leone government plantations, Ghana1s state farms, farm
settlements in Southern Nigeria, the Mokewa scheme in Nigeria, the settlements of
the United RepUblic of Tanzania during the first years of independence; and present
parastatal farms. The unsatisfactory performance was due to poor planning and
management, inadequate maintenance of the tractors and equipment, resulting in
reduced life, the inappropriateness of conditions (soil and ecology) and improper
use which sometimes destroys soil structures and exposes them to erosion. These
schemes relied heavily on outlays of foreign exchange, wh~le the employment
creation result was minimal. They trequently resulted in overcapitalization, in
addition to poor maintenance and repair facilities and inefficient use.
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58. In the Sudan, for instance, while heavy clay soils necessitate mechanical
power, the introduction of tractors has been instrumental in expanding rainfed and
irrigated agriculture. Negative aspects were nevertheless reported in the form of
deterioration of land fertility in areas where due attention was not paid to the
ecology and soil fertility) including the required crop rotation and soil
management. In the absence of co-operative schemes, the high cos t of acquiring,
running, and maintaining a tractor precluded many small farmers and concentrated
mechanization in few hands, thus accentuating income disparities. Introduction of
mechanical power was not accompanied by improved skills in running and maintaining
machines, which resulted in escalating costs of mechan~cal power at all levels.

59. Introduction of mechanical power that is cheap enough to be afforded by the
majority of farmers is yet to be made, although small tractors are being introduced
in some parts of Africa. More efforts are required to make them more economical
and suitable to the varied requirements of farming. It has to be borne in mind
that agricultural mechanization (tractor and other machinery) requires large
capital investments not within the reach of the majority of farmers. The
intrOduction of tractors into the farming system can be beneficial in extensive
farm lands when accompanied with the use of yield-increaaing innovations. It can
also take into account the small-holders, where tractor use can be made possible
combined with small-holder farming through hire or contract system. Small farms
can hire modern equipment which they cannot afford to purchase, and in this way
they will be able to mechanize certain areas of their farming operations (selective
mechanization) , particularly the most arduous operations.

Water 0:>0 trol

60. Many parts of Africa have highly erratic rainfall, and are subject to extremes
of drought, flooding or extreme intensity of precipitation. Better water control,
through the rehabilitation and improved management of watersheds, as well as
irrigation and drainage, are thus essential technological applications.

61. Contour and strip cultivation and in some instances the introduction of
man-made structures, such as terraces and dams, are often required to control the
volume and velocity of water flows. There is also a biological component in
watershed rehabilitation and management, including reforestation, forest
management, agro-forestry, range management and pasture improvement, which has so
far been applied to only a limited extent.

62. Irrigation is much less significant in Africa than in most of the rest of the
developing world. Accurate data are not available, partly because of problems of
definition, but FAO statistics indicate that only about 4 per cent of the
cultivated area is irrigated. More than 60 per cent of the continent's irrigated
area is in Egypt (where all of the cultivated area is irrigated) and the Sudan, and
with the addition of Madagascar and Morocco four countri~s account for
three quarters of the total. It is noteworthy that in each of these countries
where larqe-scale, modern irrigation projects are important, irrigation was already
a major part of traditional farming systems.
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63. Elsewhere there are many small areas with traditional irrigation systems,
particularly in swamps or based on mountain streams. In the- inlana swamps, for
example, four stages of water control for rice production may be iaentified. At
the first stage small bunds are constructed with little land levelling; at the
second stage there is more bunaing and levelling, as well as the digging of a
drainage canal; the third stage involves still more levelling and also terracing
and lateral canals, at the fourth stage, which represents the transition to fully
irrigated production, small dams oc storage reservoirs are constructed. In
continental Africa most of tne inland swamps are at the first or second stages,
while in Madagascar large areas have been developed to the second and third stages
by traditional methods.

64. In addition to the four countries singled out above, large-scale, modern
irrigation projects are also of some importance in parts of Algeria, Ethiopia, the
Libyan Arab Jamahiriya, Mali, Mozambique, Senegal, Somalia, Swaziland, Tunisia and
Zimbabwe. As a result of the recent droughts in the Sahel and elsewhere, there has
been a marked increase in interest in irrigation.

65. Soil degradation from salinization can be avoided by using water of the right
quality and appropriate irrigation techniques. A number of irrigation schemes have
failed because of salinity and waterlogging caused by inadequate drainage. More
attention is now being paid to the rehabilitation and improvement of existing
irrigation and drainage schemes, which is much qUicker and cheaper than the
construction of new ones. In many cases these schemes have neglected the necessary
downstream works on farmers' fields, as well as the need for maintenance.

66. The development and demonstration of water harvesting techniques, both
biological and mechanical, to" increase moisture availability, to check run-off, to
recharge the water table and, therefore, develop appropriate conditions for plant
growth are essential, particularly for the Sanelian and other semi-arid areas of
Afr~ca. Catchment rehabilitation techniques which make the best use of manpower
availability and cost-etficient local materials should be refined particularly in
those countr~es which have large rehabilitat~on schemes in the highland and upland
areas: Ethiopia, GUinea, Kenya, Madagascar, Nigeria and united Republic of
Tanzania. Research in torest hydrology needs expansion to other ecosystems, since
the research conducted by the East African Freshwater Fisheries Research
Organization (EAFFRO) in Kenya for the last 20 years has been confined to the
hydrological behaviour and the various types of conversions (pasture, shamba
shifting cultivation, pine plantations) of the bamboo forest in the mountain
vegetation life zone.

Biochemical technologY

67. The adoption of new and improved high-yielding seed varieties (HYVs)
technolo9Y~ soil management, manures and chemical fertilizers, animal and plant
protection chemicals (insecticides, fungicides, weedlcides, etc.), and regulated
flow of irrigation water, are all complementary inputs which must be used as a
package for potential increases in output to be realized. This seed/fertilizer/
irrigation technology as it is called ~s scale-neutral, land-augmenting and
labour-using. Simple hand implements can efficiently be used in the control of
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weeds and for fertilizer application. The biochemical innovations tend to be more
desirable than say, tractorization ana the desirability lies in the fact that they
tend to be more labour-absorbing, land-saving, and scale-neutral and therefore
ideal for all classes of producers, all of whom stand to benefit from its adoption.

68. The technologies based on high-yielding varieties (HYVs) of cereals that,
especially in Asia, have made rapid headway in many countries since the late 1960s
have, with the main exception of hybrid maize in some areas, had very little impact
in Africa so far. By lY76, the latest year for which there are estimates, HYVs
covered only 22 per cent of the small wheat area and 3 per cent of the rice area.
Most of the limited technolog1cal progress has been concentrated on export crops
(many of them grow on large-scale plantations) , although even for these crops
yields are usually less than elsewhere. There are as yet few viable technological
packages for Africa's basic food crops that are ready for farm-level application,
especially in the areas of less favourable climate.

69. The recent Asian expeclence has some lessons for Africa. While the
technologies based on HYVs were rapialy adopted there in the early stage by large­
ana medium-scale farmers with adequate access to land, water and services, they
were gradually usea by small farmers as well. However they have brought little
benefit for the millions of landless poor. Africa too has millions of small
farmers, and greater progress here must depend greatly on the diffusion of existing
improved technologies among them and perha9s even more so on developing new ones
better suited to their neeas.

70. Much could clearly be achieved by the more wideSpread application of the
already existing improved technologles. Indeed the increases in production from
higher yields called for both in the AFPLAN and in FAO's stUdy, Agriculture:
TOward 2000, l/ are based almost entirely on this. The main requirements for
filling this part of the technology gap lie in such fields as higher government
priority for food and agriculture, incentive prices, better services for farmers
(especially small farmers) in applied research, training extension, input supply,
credit and marketing, and more active technological transfer between countries.

71. In all countries of Africa, improved high yielding seed varieties (HYVs) are
being used with varying degrees of intensity between countries and crops. HYVs
success has hinged on a package of other services, particularly availability of
irrigation, pesticides, fertilizers, etc. Their introduction in many countries
often necessitated the importation of fertilizers, machinery and other package
inputs. Given the present economic problems of many African countries, the
mounting imports of these technologies have compounded the serious structural
problems they are facing. Moreover, small-scale farmers who are involved mainly in
subsistence agriculture and who are the maJor producers of food are again not
greatly affected by th1s revolution. Selected seed varieties are more common and
Wide-spread than hyorid varieties, mainly because hybria varieties require efficient
infrastructure and support1ng services which are lacking in many countries.

72. A number of countries have initiated programmes for the production and
distribution of improved seed variet1es, current emphasis being given to the modern
sector. HYVs do produce higher yields, but they are more demanaing for other
modern inputs, and in addition, in dry areas where the crops are less drought or
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disease resistant than the crop they replace, the risk of crop failure is
tremendously increased. with regard to food crops, new seed technologies are more
advanced with rice and wneat, and to some extent maize and a few other tropical
crops. Others, like roots, tubers, millet and sorghum, have not received much
attention. These locally produced crops have not been given the necessary
attention, particularly relating to genetic improvements requirea to increase
resistance to unfavourable environmental conditions and to strengthen their
competition with surrounding biological systems of weeds, insects, diseases etc.
Research needs to be directed towardS locally adaptable food varieties, which are
less demanding on imported in~uts such as fertllizers and pesticides. Since Africa
has continued to depend on the outside world for most of its energy inputs, such as
fertilizers, the development of biochemical technology ought to receive the highest
priority. Although Africa has considerable animal wealth, yet the use of composite
fertilizers particUlarly animal manure has not yet been properly utilized, as is
the case in other regions, particularly ASia.

73. A basic aspect of progress in food and agricultural technology is the
development of improved crop varieties by plant breeding. While their successful
use demands simultaneous improvements in many agronomic practices, the development
of new varieties capable of taking advantage of an economically higher level of
inputs and providing bigger revenues, capable of justifying these improvements is
an essential requirement.

74. Plant breeding work has a long history in Africa, but during the colonial
period it was concentrated on export crops. Local food crops were not regarded as
unimportant, but it was assumed, probably with some justification at the time, that
subsistence production could easily be expanded in line with population growth.
Nevertheless the result has been that until qUite recently most of Africa's
important staple food crops were largely neglected by research.

75. Research work done elseWhere, for example, on hybrid maize and on the HYVs of
wheat and rice, has (for reasons discussed below) had little impact in most of
Afrlca. Intensive research has recently got under way to develop varieties of
these and other food crops suited to African conditions. A number of new varieties
with at least some of the desired characteristics are already available, but their
use in practice is still limited.

76. By far tne most important cereals in Africa are maize, millet and sorghum.
Yields of maize on small tarms seldom exceeded one ton per hectare and are often
much less. Most small farmers still grow traditional open-pollinated varieties,
although in a few countrles (Kenya, zambia and Zimbabwe) some 40 to 50 per cent of
them use high-yielding hybrids. On large private or parastatal farms, using
mechanization and other modern methods, yields of 3 to 7 tons/ha are obtained in
some countries. Yields of 6 to 7 tons/ha are also frequent on experimental farms,
but their research is still geared malnly to the needs of large farmers. Limited
attention has been paid to varieties suitable for less than optimum conditions and
for mixed cropping, or to the need to introduce a satisfactory level of resistance
in open-pollinated varieties to pests and diseases such as streak virus, leaf spot,
rust, stalk borers and ear rot.
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77. Millet and sorghum, like maize, ace cross fertilized, 50 that the maintenance
of varietal purity is aifticult. Millets, which are of special importance in the
Sahel, have probably benefitred less from research than any other major cereal.
Yields in Africa are rarely more than 0.5 tons/ha and crop failures are common.
Local tall pearl millet varieties with good management have given high yields
(2.5 to 3.0 tons). Short-statured improved varieties or hybrids are still under
analysis, particularly for adaptation. There is also considerable scope for
improving local varieties by recurrent selection.

78. Research on sorghums has so far been more successful than that on millets. In
comparison with the prevailing low yields of 0.6 to 0_9 tons/ha, 3 to 5 tons can be
obtained through improved varieties and agronomic practices. Striga is a
particularly serious weed, as it is parasitic on the sorghum plant; although
resistant varieties are not available, it can be checked by crop rotation. Though
difficult it should be possible to develop var~eties resistant to the other main
pests and diseases. However, the biggest menace to sorghum production is the
weaver bird (Quelea, spp.) which cannot be controlled in this way.

79. The high-yielding varieties of rice were developed for irrigated areas and,
like those of wheat, require large inputs of fertilizer. However, except foe
Egypt, most of Africa's rice is rainfed. Some varieties introaucea from Asia have
done well in rainfed lowland areas with good water control, but in general
varieties are needed that are closely adopted to the highly diverse local
conditions. Yielas of upland rice are usually no more than 0.5 to 0.8 tons/ha, and
although they can be at least doubled in exper~mental conditions this has rarely
yet been possible in the actual cond~tions encounter ea on farms. carefully adaptea
varieties are also required for the highly special~zed sytems of inland swamp and
mangrove swamp rice production. Mangrove swamp producers have for centuries
selected suitable traditional varieties yielding 1.5 to 2.5 tons/ha. Normally,
several different varieties are planted even in a small area because of the highly
variable conditions; however some improved varieties aIe also now available. A
serious problem with rice in Africa is that new strains of blast and other diseases
have arisen as fast as varieties resistant to the preceding strains have been
developed.

80. Wheat is a major crJp north of the Sahara, and here the HYVs have made some
headway. SOuth of the Sahara it is ma~nly grown in the highlands of Ethiopia and
Kenya, and in parts of Mozambique, the Sudan, the United Republic of Tanzania and
Zimbabwe. Many other countries as well are trying to promote wheat production
because of the rapid increase in consumption, but it appears to be uneconomic in
most cases. Yielas of wheat south of the sahara are generally less than 1 ton/ha,
and the chances for raising them seem small because of high temperatures, short
growing seasons, and pests and aiseases. Varieties bred in Kenya have more disease
resistance tt!an those introduced from outside, but it has tended to break down
after two or three years, with the consequent need for their rapid replacement.

81. Roots and tubers are also very important staple food crops in Africa south of
the Sahara, but have so far received even less research attention than millet and
sorghum. Cassava yields vary greatly in subsistence agriculture, ranging from 3 to
15 tons ot fresh tubers hectares. High-yielding varieties under good management
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can produce 30 to 40 tons. EVen less research has been done on sweet potatoes and
yams than on cassava. Yields of the numerous traditional varieties of yams grown
in west Africa are from 5 to 10 tons/ha, while the limited research has indicated
potentials of 30 to 50 tons/ha from selected varieties in favourable climates.

82. Ground-nuts have attracted most research attention because of their role as an
export crop. In comparison with average yields of about 0.5 tons/ha in West
Africa, experimental yielas w1th improved varieties and management have reached 3
to 5 tons. There has also been some research on cowpeas, whicfi are the most
important food legume ~n Africa. Average yielas in subsistence agriculture are
only 0.1 to 0.3 tons/ha, but 2.0 to 3.0 tons can be obtained with improved
varieties and practices. Breeaing programmes are directed mainly towards
early-maturing varieties with high yield potential, disease and insect resistance
and Wloe adaptability.

83. Mixed cropping, involving particularly cereals (like maize, sorghum and
millets) and legumes (cowpeas, beans, ground-nuts, pigeon peas etc.) is now
becoming more and more common practice in many countries with beneficial effects on
soil fertility, pest control and yields.

84. For most of the main export crops, improved varieties have long been available
and used on large plantations~ The main obstacles to their greater use have been
the high standards of management they require, together with the disincentive
effects of export pricing policies in many countries. The classic example of the
effects of these policies concerns oil palms in West Africa, where hybrid varieties
introduced as long ago as the early 1960s outyield the local wild palms by a
phenomenal 70 per cent but have been adopted only very slowly.

85. Little reliable information is available on the extent of crop losses from
pests and diseases. However, it is clear that they are very large, and that the
intensification of production has lncreased both the incidence of pests and
diseases and their economic importance. Recent estimates of losses in the Sahel
range from 20 to 67 per cent for mlllet and sorghum, 20 to 69 per cent for maize,
and 25 to 75 per cent for cowpeas.

86. Traditional African farmers have developed cropping systems that emboay
various pest and disease control components. These include the selection of local
resistant varieties, appropriate planting dates, the intecplanting and rotation of
different crops, burning, shifting cultivation, and the destruction of harvest
residues. All of these and some other traditional practices help to reduce pest
populations. However, 10 many instances farmers react mainly to incidental pests
that cause only occasional damage, while paying little attention to those that are
almost permanently present, such as annual weeds in newly sown crops.

87. Improved technologies for plant protection were for a long time based almost
exclusively on the USe of cnemlcal pesticides. These have proved not only too
costly for small farmers, but also environmentally harmful and ineffective. It has
been found that the regular use or misuse of pesticides can create an imbalance,
increasing the prevalence of certain organisms up to the status of pest,
eliminating natural predators and parasites, causing the development of pesticide
resistance, and requiring a constantly escalating use of pesticides.
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88. More recently therefore, attention has been focused increasingly on integrated
systems of pest controL These are based on a combination of resistant varieties,
appropriate cultural practices, the deliberate use of natural predators and
parasites, and the use of chemical pesticides when they are indispensable. The
International Centre for Insect Physiology Ecology (ICIPE) is carrying out research
work on pest control in relation to some target crops, mainly maize, sorghum,
cowpeas and r ice. The main aim is to develop environmentally safe and economically
feasible integrated components of pes t management which could be applied in the
region for maximization of the advantage of multicropping systems. Such methods,
however, are not yet at all widely used, and their widespread use requires
substantial research, extension and the existence of major infrastructure.

89. Crop varieties introduced from outside Africa often face a new pattern of
diseases and pests. As indicated above, the intensification may also increase pest
and disease damage. For many important crops, especially relatively low value food
crops (cereals, legumes) the development and the use of resistant varieties is the
main line of defence. In various institutes in Africa crop cultivars with adequate
resistance are developed, the durability of the resistance needs special attention
to avoid future problems.

90. At the same time, many new pests and diseases have recently been introduced in
Africa. Cassava is a striking example. Although pests and diseases of this crop
were previously not considered important, caSsava mosaic virus and bacterial blight
to cassava have gained in importance but resistant materials are now available and
are gradually distributed to farmers. The situation is different for the recently
introduced cassava mealy bug and green cassava mite: these attack 45 per cent of
Africa's cassava areas and cause average losses of nearly a third. Insecticides
are used agains t the mealy bug but, apart from the costs, their effective
widespread application is difficult. Besides breeding for resistance, biological
control, mainly of the cassava mealy bug, holds great promise thanks to the
introduction of natural enemies from Latin America.

91. As regards more specialized crops, cotton is attacked by a particularly large
number of pests, mainly insects, and a considerable proportion of insecticide used
in Africa is for this crop. Where insects have been successfully controlled,
yields have been raised from 0.5 tons/ha to LO tons in rainfed and 3.0 tons in
irrigated production. The breeding of varieties resistant to bacterial blight and
jassids was a major part of the historical process of the adaptation of cotton to
Eas t African conditions. Ibwever, new efforts on breeding for bacterial blight
resistance are needed. A new race of bacterial blight overcomes all known
resistance genes in SUdan.

92. Cocoa in West Africa encountered swollen shoot, and diseased trees have had to
be eradicated at enormous cost. Black-pod disease has also caused serious losses,
and although chemical control is possible it is not always economically feasible.
Coffee berry disease has spread rapidly, but can be chemically controlled where the
costs can be afforded. Resistance programmes are under way in Ethiopia and Kenya.

93. The small-scale farmer not using herbicides may have to spend 20 to
60 per cent of his total crop production effort on weeding. Land under shifting
cultivation has often had to be abandoned because of weeds rather than declining
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soil fertility. Land preparation and planting take precedence over weeding, and
there is sometimes a shortage of labour, particularly for the early weeding
required by improved varieties. FBw draught animals are trained to the degree or
precision needed for inter-row weeding.

94. In improved weed management, the planting of useful vegetation (like a
vigorous legume) for ground cover can often be a useful means of weed control and
reduce the need for herbicides. In fragile ecosystems, intra-row weeding should
receive priority and inter-row weeds be left as long as possible. At most,
herbicides should be used to ass is t in the orderly scheduling of weeding by
controlling the firs t flushes of susceptible weeds rather than for the control of
all weeds. Appropriate crop rotations can also help to reduce weed problems.

95. Many of the worst agricultural pests of Africa are migratory, and thus require
international co-operation for their control. This has been greatly facilitated by
the use of remote sensing by satellite to monitor and forecast pest outbreaks, and
in particular to keep a clos e watch on the rainfall and vegetation conditions which
affect the formation of migratory swarms of desert locusts. For many years
poisoned bait was spread around, potentially damaging locust populations, but since
the 19509 the application of concentrated oil-based insecticides from aircraft has
been found much more effective. Thus, a long period of almot continuous plague has
been replaced by one of almost continuous recession, with only one major outbreak
(in 1968) since 1962. Control measures are costly, however, and the avoidance of a
full-scale plague in 1977-1979 required the mobilization by FAO of international
intervention amounting to !lUS 8.6 million. There are also some as yet unsolved
problems of ups etting ecological balances.

96. Among other migratory pests, grasshopper control is usually through the use of
poisoned bait, but little impact has been made so far. The most numerous and
damaging of the grain-eating birds is the red-billed Quelea, which is estimated to
cause over SUS 60 million of damage annually in East Africa alone. Aerial spraying
methods have been improved by the replacement of parathion by fenthion, thus
reducing toxicity and pollution hazards. Control is now focused mainly on those
bird concentrations liable to damage newly planted crops, instead of pursuing them
everywhere. Infestations of army-worm spread each year from initial outbreaks in
East Africa, and control has been facilitated by the development of a forecasting
service.

Technology in post harvesting

97. For the staple cereals and food legumes, post-harvest technology begins with
threshing. Traditional threshing methods, usually by hand or occasionally using
animals, often involve big losses, and require much time and labour at a critical
period. Simple, small mechanical threshers, suitable for farm or co-operative use
or hire, are available and are already manufactured in several African countries.
They have in general been more widely adopted than mos t other mechanical
improvements, although their use remains smalL

98. These crops are traditionally dried in the sun. The procedures and surfaces
used are seldom ideal, although there are efficient traditional methods of sun
drying in some areas that could be more widely used. Where artificial drying may
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be required (as in the more humid areas), simple hatch driers have been developed
that are suitable for joint us e by co-operatives or other groups of farmers.

99. Efficient drying of grain crops is the first requirement for their successful
storage. Mos t storage is by rural households, either in a part of the dwelling or
in containers such as mud-brick silos or woven straw granaries. Many traditional
farm-level storage systems are now regarded as more efficint than was formerly
believed, especially where simple fumigants and insect barriers like sand and ashes
are used and there is constant inspection and rotation. For more centralized
storage, where losses are potentially much higher, there are well-developed modern
technologies for building structures, temperature and humidity control, and the
prevention or reduction of pest infestation, but skilled management is the main
essential and is frequently lacking.

100. Storage losses are particularly large for roots, tubers, bananas and plantains
because of their high moisture content. The highly perishable products like meat,
dairy products anG f ish pose even more serious problems, and the post-harvest
technologies for these products require separate discussion.

101. Technology in other post-harvest operations include various storage
techniques, used at different levels to prevent deterioration and to preserve food
value, as well as various drying and disease and pest control methods. All these
will call for evolving appropriate technologies through assessment and evaluation
of traditional structures and methods, and their potential for improvement using
adaptive research and through appropriate national policies. Importation of
appropriate storage has always been a burning issue. Improvement of local storage
facilities has been undertaken by national and international institutions, but has
not yet been fully developed and implemented. A breakthrough in this area would go
a long way in improving income and food production.

102. Traditional farm-level processing of grain by hand pounding is extremely
arduous and time consuming, but is likely to predominate in Africa for a long time
to come. Small plants for mechanical hulling and grinding are available for use at
the village level. A variety of more modern technologies are used in large-scale
plants in urban centres, but they require a steady supply of good quality grain,
and skilled workers and management. Technologies have been developed for the
nutritional enrichment of flour, as well as for the production of composite flours
using local roots and tubers, but their use so far is very limited. Chipping and
drying of roots has well developed traditional technologies, but could be made more
efficient by improved simple equipment.

103. In many parts of Africa livestock for slaughter are trekked along routes that
are not equipped with water and feeding points, or are carried in unsuitable
vehicles, with the result that weight loss and mortality are high.

104. Slaughter for local consumption, generally in unhygienic premises, does not
assure the full use of the carcass meat and by-products, and the technology for the
utilization of edible by-products is inadequate. Low standards of hygiene in
distribution and marketing further reduce the quantity and quality of the meat. In
a number of countries meat is preserved by drying and smoking, sometimes combined
with salting, but the quality varies greatly. Many new slaughterhouses have been
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cons tructed, but wi th few exceptions they do not us e the improved technologies that
have been developed. Only industrial abattoirs established for export operate at a
level of hygiene and technology that is adequate for the full use of meat and
by-products •

105. Most milk processing is carried out in primitive and unhygienic facilities at
the level of the herd or flock or sometimes the village. Only a limited quantity
of locally produced milk is processed in urban plants, which generally use
.recombined milk. Where there is no pasteurizing plant, milk is usually sold raw or
boiled or fermented. Since priority is generally given to the marketing of liquid
milk, there is little diversification of production. In some countries fermented
milk is processed into butter and ghee, and the remaining milk is consumed with or
without the addition of flour. Cheese is made in only a few countries. In general
the use of improved dairy technology, such as the setting up of village milk
collection and cooling centres or small chees e plants, is inhibited by the lack of
rural electrification.

106. Food-processing industries and other agro-processing industries are prevalent
in Africa. Rapid population growth and rising income tend to favour these
industries which are usually geared to the domestic market with competition in the
export market being rather keen. The structure of manufacturing in Africa is,
typically, 31 per cent of the share to food, beverages and tobacco, and 21 per cent
to textiles and clothing. these play the role of forerunners of industrialization,
and a reliable supply of raw materials is an essential factor. Some of the more
common processing activities include rice parboiling)milling, garri (cassava meal)
production, maize grinding, foofoo production, fish-smoking, palm-oil processing,
ground-nut oil processing, coconut oil processing, and the processing and
utilization of meats, dairy products, and other livestock products such as
leather. Others include the process ing of perishable products (canning, freezing,
etc.) such as fruits and vegetables and milk. All these activities contribute to
the commercialization of agriculture, and reduce post-harvet losses while creating
rural employment. A balance should therefore be maintained with respect to the
competi tion between the local small-scal e-process ing indus tries on the one hand and
imported goods on the other.

107. Chilling is the only satisfactory technology for minimizing the rapid
deterioration in the quality of fish following death. However, the use of ice for
refrigeration implies high capital and current costs that are often beyond the
means of individuals or small communities, especially in tropical conditions. Fish
is traditionally sold locally in the fresh state, and the surplus, after immediate
fres h sales, is preserved through curing by drying, salting and smoking in various
combinations. These are basically sound preservation methods, and improved
technologies are available for them, such as salting techniques and the better
construction and loading of kilns. The low quality of traditional salt production
is, however, a problem in improving the product. More modern processing
technologies, like freezing and canning, are little used because of the need for
heavy capital investment, skilled manpower, high costs and a regular supply of good
quality fresh fish.

108. Availability of supporting services such as transport, processing, storage and
marketing are integral components in the development of agriculture and therefore
should be developed simultaneously with production Otherwise, all efforts to
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enhance production would be nullified. In general, the post-production services in
the region are inadequate and have in many instances frus trated development plans.
They depend on imported technology particularly for the modern and export-oriented
sectors.

109. Transport has continued to be one of the major bottle-necks to development of
food production in Africa. The imported technology in road, rail and river
transport suffers from problems such as inadequacy of the supporting services, poor
maintenance, unsatisfactory road facilities, excessive cost of fuel and spare
parts, poor planning, and lack of co-ordination. The majority of farmers depend
mainly on human and animal power for their transport. Modern transport, though
spreading, still has to make inroads in many parts of rural Africa.

110. IDcal transport still depends heavily on headloading, buckets, bicycles and
animals, although the latter are slowly giving way to trucks. Farm tractors towing
rubber-tyred trailers are increasingly used for transport in rural areas. Many
roads are impassable during the rainy season. Although rail and barge transport
appear to be cheaper than road transport, few areas are served by them.

111. With locally rapid dwindling of fuel-wood supplies, interest is focusing
increasingly on technologies for their more efficient use, both in agricultural
processing and other rural industries and in the household for cooking. Possible
means include the seasoning and pre-processing of firewood, more efficient methods
of charcoal production, and simple improvements in cooking stoves, utensils and
methods, combined with efforts for fuel-wood plantations.

112. Little improvement has been made on traditional and transport methods whether
animal or human and even less for traditional river and lake transport. In some
countries, where improvement has been introduced, as in human drawn implements,
efficiency has been increased and the arduousness and drudgery of work greatly
reduced. ECA has taken the lead in formulating subregional and regional plans for
development of transport in Africa. HOwever, in general, the state of technology
is still poor and calls for many improvements. First and foremost, the importation
of suitable and appropriate transport technology for agriculture should receive
utmost priority. Efforts should be made to produce transport technology suitable
in various conditions of Africa through three major ways: importation and
modification, importation of parts and assembly according to requirements, and
finally local production.

113. Processing of grains during harvesting, threshing, shelling, drying, milling
and conservation of food often uses only simple methods, equipment and
technologies. Hand or food threshing can be replaced with improved hand-operated
or small-engine powered threshers. In general, processing is geared towards urban
areas and the export sector, utilizing modern imported equipment. Owing to poor
planning and management and inadequate training to maintain and run them, many of
these facilities are uneconomical and grossly underutilized. Breakdowns, lack of
spare parts and insufficient raw materials are recurrent problems. Mos t of them
are not suitable for developing countries in view of their capital-intensive nature
and high degree of sophistication. processing at farmer and village level is still
primitive and inefficient. This is a field where great improvement could be made
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with tremendous forward and backward effect on agriculture. Small- and medium-size
processing facilities could be developed, not only for better utilization of
agricultural products but also for spreading the benefits of development.

114. Marketing of food
production in Africa.
inefficient.

products remains the weakest link in the process of food
It could generally be described as inadequate and

115. The unsatisfactory performance of the marketing system could be singled out as
the major factor in the inadequate incentive of farmers to adopt and use modern
techniques and inputs necessary for increased food and agricultural production.
witb increasing urbanization population pressure has worsened the situation, causing
great s train on the already fragile marketing facilities and methods. Wholesale
and retail markets in both rural and urban areas are ill equipped and unsanitary.
Marketing services such as standardization, grading, packaging, storage etc., are
still rudimentary. The state of technology is poor in this field wi th the
exception of export crops. This is a field where existing knowledge from developed
and other developing countries could be gainfully applied. This requires proper
planning, training of manpower and financial commitment on the part of Governments.

Livestock, fores try and fisheries

116. It is more informative to consider the state of technology and requirements in
regard to livestock, forestry and fisheries under each subsector ratber than under
the various technological components as in the case of crops. However, abundant
similarities exist between the problems encountered in technological applications,
even though there are variations in depth and urgency.

(a) Livestock

117. The livestock subsector occupies a position of importance in the region and
plays a s ignifican t socio-economic role. Africa is endowed wi th cons iderable
animal wealth, amounting to 14 per cent of the world's cattle, 16 per cent of
sheep, 33 per cent of goats and more than 50 per cent of camels. It has also
favourable livestock/population/land ratios. Nevertheless, the contribution of the
livestock subsector is not commensurate with the number of animals or the extent of
land resources used. The subsector is s till dominated by traditional patterns of
production where 1 ivestock activity is carried out under sedentary, nomadic,
semi-nomadic and transhumane systems. The three last-mentioned systems are
predominant. Modern production systems are being progressively developed,
particularly in the field of dairy and poultry farming and have so far received
more attention that the dominant, traditional sector. Nevertheless, their impact
is not yet significant, with the exception of poultry farming. In many countries
unsatisfactory performance is reported in large-scale beef and dairy enterprises.

118. Generally, the quality of livestock in Africa is poor1 productivity and
reproductivity levels are far below international standards. This is due to a
number of factors such as insufficient animal feed, environmental conditions,
inadequate heal th con trol measures, poor genetic characteristics of animals,
cultural factors impeding development, inadequate institutional and infrastructural
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support. Animal husbandry techniques used for livestock are unsatisfactory.
Livestock producers are conservative in adopting an innovation unless it suits
their requirements and harsh environment. Crops and livestock in many areas are
carried out as separate activities. Diseases are still a major constraint, though
considerable progress has been achieved in controlling many of the killer
diseases. Research on animal production aspects in arid areas lags behind crops.
National and international institutions such as FAO and ILCA are addressing
themselves to these problems and encouraging research on livestock production. The
institutional support is weak, with wasteful and inefficient marketing systems,
severe shortage of trained manpower, and inadequacy of related institutional
links. Appreciable efforts are made by the GovernmentS of the region to improve
the livestock subsector, and yet the degree of development remains in many
countries alarmingly low.

119. Almost all of the feed supply of Africa's livestock comes from unimproved
pastures and rangelands, fallows, and crop residues. Ooncentrate feeds are hardly
used except for poultry production, and a small number of large-scale pig
production units. Partly becaus e of high internal transport cos ts, agro-indus trial
by-products useful for livestock feeding are often exported.

120. Modern methods of range and pasture management, requiring fencing, strictly
controlled stocking levels, firebreaks and regular water supplies, are practically
unknown in the traditional sector, where overgrazing is rife. Irrigated pastures
and intensive fodder production exists only in North Africa. There is no tradition
of preserving grass or other fodder as hay or silage. In the semi-arid areas where
most of the ruminant livestock are concentrated, the dry season lasts for six to
nine months, and keeping the animals alive during this period is the main goal of
the often nomadic or semi-nomadic pastoralists. Herd and flock movements are
governed more by the availability of water than of grazing.

121. The indigenous breeds of livestock have been developed by natural selection.
Improvement schemes based on modern genetics are few, and have had very little
impact on the traditional sector.

122. While there are some native trypano-tolerant breeds, rational selection for
trypano-tolerance has hardly started. Exotic breeds and their cross-breed
offspring are a very small proportion of the African population of cattle, sheep
and goats. The main exceptions are North Africa and a few highland locations in
the tropics, where they are used for intensive milk production. Few of the
indigenous cattle breeds appear to offer the minimum genetic potential for
commerc ial milk production. In contrast, the beef performance of most of the
indigenous breeds is satisfactory provided they are fed correctly. The same is
true of sheep some of which are excellent mutton producers. There is no improved
indigenous goat breed in Africa.

123. Commercial pig and poultry production is based entirely on imported breeds and
hybrids. Traditional production relies on nondescript local stock, which has low
genetic potential but is able to survive in difficult conditions.

124. Artificial insemination has
well as North African countries.
levels of management and feeding

been successfully introduced in some tropical as
However, its application is limited by the low

achieved by mos t breeders.
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125. Parasitic and infectious diseases of livestock are a major problem in Africa.
Trypancsomiases, carried by the tse-tse fly, affects all livestock except chickens
in seven million square kilometres of potentially productive land in 37 countries.
A variety of methods of vector control have proved successful either singly or in
combination. Thes e include insecticide application from the ground or from
aircraft traps with or without attractants, screens impregnated with insecticides,
sterile male techniques, bush clearing, biological control, game control and drag
control. ICIPE is carrying out adaptable research in all these activities for the
implementation of those proven to be technically and economicallY feasible. The
International Laboratory for Research on Animal Diseases (ILRAD) in Nairobi, is
mandated to develop vaccines for trypanosomiasis and tick-borne diseases. Research
is in progress but a breakthrough has not been made. Since there is still no
effective immunization technique, the control of the disease itself is mainly
through chemotherapy and the use of trypano-tolerant breeds. Tick-borne diseases,
especially eas t coas t fever, caus e heavy losses in both indigenous and exotic
breeds. The main control measures remain dipping and spraying but rising resistnce
to acericides is causing concern.

126. Among the major infectious diseases, there has been a significant reduction in
rinderpest, mainly because of an internationally co-ordinated vaccination
campaign. However, it was still enzootic in some countries, and has recently
recurred in west, Central and Eastern Africa in the absence of follow-up
vaccination campaigns. The control of foot-and-mouth disease has proved difficult,
especially because of the lack of virus typing facilities and difficulties in
securing supplies of vaccines. Contagious bovine pleuropneumonia is s till a major
problem in some countries, despite the availability of good diagnostic methods and
vaccines in most of them. African swine fever is enzootic in many parts of the
continent. Poultry diseases are becoming more widespread with the growth of
commerc ial production.

127. Standards of livestock husbandry and management still vary considerably.
Whereas the traditional pasturalists usually have an intimate knowledge of their
animals' needs and give them excellent care, the settled farmers are often ignorant
of thes e needs, and this causes problems in the introduction of an animal component
into traditional crop-based farming systems. Such modern livestock production
systems as ranching and stratification have been tried in some areas, but usually
without much success so far.

128. There are two levels of existing wildlife management technology in Africa for
the production of food. By far the most important are the traditional systems that
exist in most parts of the continent. These cover harvesting strategies and
techniques, the processing and preservation of products and, in some communities,
conservation measures. Animal protein derived under such systems can make a
significant contribution to the diet of many subsistence farming economies,
especially those in humid forested areas or trypanosomiasis zones where
possibilities for domestic stock production are limited.

129. At a different level the cropping of wild mammal populations and wildlife
ranching have formed the subject of pilot projects and schemes in various parts of
the continent. These have often been conceived as government-implemented
programmes or operations carried ou t in the context of large-scale ranching.
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130. There is a certain scope for the transfer and adaptation of existing
technologies between countries in the region. HOwever, the primary requirement is
to evaluate existing traditional systems in biological and ecological terms, with a
view to developing approaches which are sustainable and possibly more productive.
At the same time, systems that are compatible with other land-use practices need to
be evolved.

131. Game farming as such has progressed little beyond the experimental stage in
many parts of Africa. An intensification of research effort with the accent on
arid zone and trypano-tolerant species is necessary, not only on biology, ecology
and economics, but also on husbandry and sociological implications.

(b) Fores try

132. The forestry subsector plays an important socio-economic role in the region by
providing the needed fuel and wood, generating employment, producing food and
ensuring the environmental stability necessary for continued food production.
Africa's forest area was estimated at 605 million ha in 1975, out of which
205 million ha was closed forest and 400 million ha other woodland. Total removal
was estimated at 293 million cubic meters, out of which 261 million cubic metres
was for fuel-wood and 32 million cubic metres industrial wood. Fuel-wood
consumption in the region was estimated roughly at 373 million cubic metres on the
basis of an average per capita consumption of 0.7 cubic metres. Industrial wood
consumption for the same period was estimated as follows: 4 million cubic metres
s aWl1wood, one million cubic metres wood-based panels and one million tons of
paper. The region still exports sawlogs, veneer and sawnwood though not at the
same levels as five years ago. Projections at 2000 by FAO indicate that the region
will be able to satisfy its requirement of wood with some quantities remaining for
export. However, the recent escalating costs of fuel have prompted increases in
fuel-wood as an alternative source of energy. with the increase in consumption,
wood removal in a planned manner could hardly be adequate for current and future
needs without expansion in forests. The phenomenal increase in the prices of
fuel-wood and charcoal in most countries of the region is a reflection of this
trend.

133. Logging operations in forestry have increasingly been mechanized in recent
years. In some countries, however, manual logging operations still exist side by
side with highly mechanized ones. ESpecially in tropical high forests, the
chainsaw has almos t completely replaced the axe and handsaw. There has been a
tendency to use more and specialized logging machinery to suit different forest and
ground conditions. Thus, for instance, articulated wheeled skidders have been
introduced in tropical forests in addition to crawler tractors. At the same time,
however, with rising capital and fuel costs, improvements in productivity have been
sought by re-organizing logging operations rather than using higher-powered
machinery. Particularly in plantation forests with small-sized trees, agricultural
tractors (and sometimes draught animals) with forestry attachments have been
introduced. As regards transport, a large proportion of the logs is still floated,
but trucks are used wherever possible.

134. Primitive sawmills and small-scale pit sawing are common in Africa. The use
of improved sawmilling technologies and eqllipment has been held back by the need
for better mill layout, in~roved handling, automation where appropriate, better
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knowledge of species through wood technology research and the protection of timber
from decay and insect a ttack. There is also a lack of s killed men-managers and
workers. Industries producing wood-based panels (veneers, plywood, particle board,
fibre board, wood cement board and block board) are often capital intensive and
require economies of scale. Ibwever, in some cases they have been successfully
established in conjunction with sawmilling, thus ensuring integrated utilization of
the raw materials.

135. In spite of the abundant supply of mixed tropical hardwoods for pulping in
Africa, this raw material is very little used for this purpose at prsent. 1here is
only one mill in the United Republic of Cameroon which produces pUlp from mixed
tropical hardwoods, mainly for export, although a number of other countries are
contemplating projects of this kind. The chemical pulping process is used for wood
in Angola, Kenya, Morocco, Nigeria, Swaziland and the United Republic of Cameroon,
and mechanical or semi-mechanical processes in Madagascar and Zimbabwe. Non-wood
fibres such as straw, bagass e and esparto grass are used for pulping in Algeria,
Egypt and Tunisia. A number of African countries also have unintegrated paper
mills using imported pulp or waste paper.

136. The technologies for the management of natural forests are based on a detailed
knowledge of the characteristics and requirements of the individual species of tree
and shrub that make up the varied forest formations. Such knowledge is as yet
rarely available in Africa, which has led to incorrect silvicultural treatment and
the degradation of the resource. It is increas ingly being realized that it is
necessary in many cases to give preference to protecting and managing viable
natural forests with multiple-use characteristics (including fuel-wood supply) and
environmental protective capacity, rather than replacing them with expensive
planations of species with relatively narrow end-use abilities.

137. The establishment of plantations (man-made forests) requires specific
technologies for particular types of site and soil. The related technologies for
seed source selection, seed collection and storage, nursery propagation and the
handling of seedlings are as important as those for the establishment phase, but
they are as yet little applied in Africa becaus e of the shortage of trained
personnel. Technologies are also viable for weed management, the prevention and
con tral of attacks by diseases, insects and animals, and of damage or des truction
by fire, but those too are still little used in Africa.

138. Technologies for the culture, establishment and management of multiple-use
tree species (for food, animal fodder, medicinal products, timber, and above all
fuel-wood) are readily applicable at the village level. The appropriate choice of
tree species and planting techniques makes it pass ible to grow trees simultaneously
for all these purposes, often in close integration with agriculture. In addition
to small plantations where there is sufficient land, such trees can be planted in
available spaces along roads and as farm shelterbelts or windbreaks. Fuel-wood
production can be increased by simple technologies of pruning, pollarding and
coppicing. Pores try for local community development is still a new activity, but
projects are already under way in a number of African countries, particularly in
the Sahel. A main cons traint is the lack of qualified fores try staff for the
necessary nursery and extension work on a large enough scale and in close contact
with the local communities.
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(cl Fisheries

139. The basic technology of fish capture in Africa has changed remarkably little
for centuries. The hook and line, the stabbing tool or spear, and the barrier or
enclosure (including movable traps as well as fixed gear) have been traditionally
used. The design of some of the traps and lifting gear on the Niger River, for
example, is extremely sophisticated. Seasonal bonanzas, when bodies of water dry
out and fish can be picked up by hand, also occur frequently. These techniques
have usually sufficed to meet the needs for food fish of communities situated close
to bodies of water. Hollowed out logs have been used to extend the range of the
fisherman from the shore into deeper water, and larger and somewhat safer craft
have been made from places of wood fastened together.

140. Among traditional techniques, the "acadjas" or fish holes that are used for
intensive fish culture and capture in some parts of West Africa are of particular
interest. This ancient method, which actively increases the productivity of the
system, is not widely practised elsewhere, and has no modern equivalent except for
intensive aquaculture in ponds. The latter is still only a very small activity in
Africa, and has so far been developed mainly in Nigeria.

141. The main improvements in fish-capture technology for the small-scale fishermen
have been through the introduction of better materials. The mos t important are
better iron and steel hooks, natural and synthetic fibres for lines, twine and
rope, and manufactured webbing for nets. A striking example of adaptive capacity
is the hand braiding of nets by the fishermen of northern Lake Malawi, who have
sys tematically s tripped the nylon threads from old truck tyres and knotted them
together for netting. Two examples of improvements in fishing gear which have
greatly accelerated the development of small·~;cale fisheries are the introduction
of the ring-net in Ghana and of small purse seines in many West African fisheries.

142. In multi-species fisheries as diverse as those of the African inland waters
and coastal lagoons, a corresponding diversity of gear is desirable. Traditional
gear is usually aimed at exploiting all sizes of fish and all habitats. More
recently it has tended to be replaced by synthetic netting, generally in the form
of gillnets. While this simplifies the fishery in one way, it probably results in
an unbalanced and Ultimately inefficient exploitation pattern.

143. Mechanized propulsion has permitted the construction and use of large vessels,
with the capacity to tow heavier gear and perform an active rather than passive
fishing role. Even in the smaller size ranges, the mechanized craft have been able
to adopt more active fishing methods. Mechanization has, however, been held back
by inadequate skills and maintenance facilities, as well as the rising cost of fuel.

C. Software (non-material) technology

144. Development of indigenous technological capability requires, among other
things, the existence of conducive and favourable social, economical and
ps ycholog ical climate for innovations and sustained betterment. Technology is not
merely a mode of production and therefore not neutral, it carries within it a code
of economic and social and cultural structure which is also cognitive. It is an
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embodiment of the accumulated knowledge and culture of the people who are producing
it. Technology which is harmonious with the dominant social structure is
acceptable, otherwise it will not take root and would at best be marginal and for a
peripheral group, at worst it will be completely rejected. Experience of countries
who have recently succeeded give support to this. These facts underscore the
importance of software as an important means of creating the necessary climate in
Africa which is technology dependent.

145. For efficient and timely transmission of the hardware an appropriate and
efficient software system should be given equally serious emphasis and treatment.
But unlike hardware, which can more easily be transferred from one human
environment to another, software has to be developed on site. The technological
change will then involve changes in the whole matrix, encompassing manufacturing,
social phenomena and human behaviour patterns, politics of the society, physical
infrastructure and institutional and administrative systems necessary for desired
innovations. Discussion of the present situation below, and in the next chapter,
reveal that the necessary climate for development of effective technological
capability has yet to be created. Lack of space dictates selectiveness of major
aspects of software. More details are given in papers presented by two other
specialized international agencies.

Institutional, organizational and administrative efficiency

146. Agricultural development is not a mechanical or solely technological
undertaking I hence, the factors that impede the assimilation of new technology are
lack of knowledge and appreciation of that fact, as well as inadequate
ins titutional and organizational structures. Organizational defects exis t either
because the form of organization has been imported without modification or created
without due consideration of available resources, especially trained manpower and
capital.

Education and training

147. The under-utilized agricultural resources of land, unskilled labour, capital
and potential capital formation can be exploited only by improved and trained
manpower. Skilled manpower is also a key input in tne development and operation of
institutions for land reform, research, input supply, marketing and credit
facilities. In Africa, the severe shortage of trained and experienced manpower may
be singled out as the major impediment to the development of agriculture. The
present education system has been cited as inadequate and unbalanced. Generally,
there is a similarity in the education systems of the countries visited. The
present system resembles a pyramid. At the base there is wide and expanding
primary education, to be followed by a narrower stratum of middle school education
of predominantly academic variety, and finally the narrowest stratum which includes
universities that are mainly modelled upon European universities.

148. The tendency in the region is to put more emphasis on academic education at
the expense of scientific and vocational education. Humanities dominate in the
universities. In the Sudan, the total number of graduates at the higher education
level for the period 1977-1981 were 20,399, out of which 16,032 belonged to
universities (10,954 humanities and 5,078 science faculties) and 4,637 to technical
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COlleges. The General Conference on Education in Africa, in 1964, recommended that
the ratio of students at technical colleges to universities should be three to
one. At presen~ in SUdan the situation has deteriorated further, and the rate is
five students in the university to two in technical colleges. Within universities
the ratio is four students for humanities to one student in the science faculties.
The same is more or less true in other African universities. Technical education
particularly relating to agriculture, at all levels, is also neglected. In the
Sudan it is reported that only less than 5 per cent of all students enrolled in
formal education were receiving vocational, technical or agricultural training.
The main reasons for dominance of academic training over the country's requirements
for this type of education could be related to poor planning which does not
co-ordinate education with economic development and its manpower requirement and to
the fact that the financial rewards and employment opportunities for technology
trained persons are not commensurate with those in humanities, particularly in
administrative jobs. The education system itself has been criticized for being
modelled on European education patterns which might not be suitable to Africa, for
its regimentation and for the rigidity of its curricula, with orientation towards
memorization instead of training students to be independent thinkers, imaginative
and creative: those factors are necessary for developing the spirit of scientific
inquiry. Owing to unplanned expansion of education, standards have been dropped in
many countries as reported by many observers.

Land use, land tenure and farming systems

149. Recent changes in overall land use in Africa have mainly been characterized by
the widespread destruction of the tropical forests, and a declining share of forest
and grazing land in relation to cultivated land.

150. Since So little is known about the behaviour of tropical soils after their
natural forest cover has been removed, the application of modern land use planning
technologies is urgently necessary. Cultivation and grazing are being extended to
mOre and more marginal areas, where fragile soils, often on steep slopes, are
rapidly being eroded. Crops like maize and upland rice are grown in many dry areas
where millet and sorghum would be more appropriate and productive.

151. Shifting cultivation is the most widespread traditional system of land use in
tropical Africa, especially in the more humid areas of West Africa. The land is
generally cropped for 2 or 3 years, and then left under forest fallow for 8 to
12 years in tropical rain forest, and 15 or more years in drier areas. When
practised correctly, shifting cultivation is a soil-conserving system, although a
low-yielding one, with limited possibility of raising the productivity of land or
labour but one which can be improved without major socio-economic changes. As a
result of population growth, the fallow period has been shortened to three to five
years in many of the moo t densely populated areas. Productivity normally declines
during the cropping period, and the decrease in yields becomes more pronounced as
the fallow period is reduced.

152. Sustained development in agriculture requires substantial changes in the
institutional structure, particularly land tenure. Communal ownership of land
predominates in rural Africa. Shifting cultivation is still the traditional
technique in many parts of the region. It is agreed that though it is wasteful to
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keep three quarters of land without cUltivation, nevertheless, it is a rational and
ecological way of fanning abundant and infertile soil. This system is breaking
down due to population pressures. Settled agriculture is expanding, and private
ownership is emerging in many countries. The population pressure, compounded by
alienation of communal lands to 1arge~cale public and private schemes, resulted in
changing the land-use cycle to shorter periods of fallow and longer periods of
cultivation. This has led not only to lowering yields and soil fertility but also
to excessive removal of forests, and excessive grazing, all of which resulted in
irrevocable damages to the soil and desertification. The state of technology
should have changed in the region with the changes in land use and tenure to
maintain productivity of land and the welfare of the people. It is an accepted
fact that communal ownership is inimical to intrOduction of modern technology and
agriculture. Nevertheless the emergence and growing private property ownership in
Africa would not necessarily lead to adoption of technology, particularly if it has
resulted in fragmentation of land with uneconomical units or to renting of land
under unfavourable and unfair conditions to the tenant, such as insecurity of land
tenure.

153. Mixed cropping (or intercropping) is a main feature of shifting cultivation
and of mes t other traditional African farming sys tems. It was long regarded as
irrational, requiring replacement by single cropping and planting in rows, but more
recently its virtues have begun to be recognized again. Its potential technical
advantages include nitrogen fixation by legume intercrops, reduction of weeds by
intercrops that cover the entire ground surface, the higher densities at which
mixtures can be grown, fewer insect and disease problems, and the differences in
the heights and ages of mixed crops at maturity, which make possible the
exploitation of a limited area of high quality soil with reduced competition
between crops. In addition, mixed cropping provides a hedge against crop failure
and widens the variety of diets for families with access to little land. To
enhance their food security, many African farmers not only plant several different
crops in a single plot but also different varieties of the same crop. At the same
time, it has certain drawbacks such as low labour productivity, and limited
opportunities to use manufactured inputs to raise yields.

154. As popUlation continues to increase, it will become more and more difficult to
include a fallow period in the fanning system, and wherever possible shifting
cultivation will gradually have to be replaced by permanent systems. Many such
systems already exist in traditional African agriculture. Alth0Ugh they are mostly
highly specialized and location specific, many of them embody technological
elements that could be applied in other areas as well.

155. Improved technologies exist for the establishment of permanent farming systems
in suitable areas. They are likely to be more successful, however, if they are
carefully grafted onto the best elements of the traditional systems, rather than
used to replace them completely. The aim of the improved technologies is
productive, stable farming systems that not only take advantage of such modern
inputs as better varieties, chemical fertilizers, and mechanical equipment to break
labour bottle-necks, but also make full use of crop residues for animal feeding,
and of crop and animal residue and nitrogen-fixing crops for the maintenance of
soil fertility. In some cases, such as swamp rice production, thes e improved
farming systems can also be combined with fish farming.
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156. The exis tingimproved technologies also make poss ible a much closer
integration of forestry with crop and livestock production. The Taungya system,
already in use in many parts of Africa, offers only a temporary solution, since
farming is discontinued after the re-establishment of the forest. Modern
agrisilviculture involves the integrated management of land for the production of
field crops, 1 ives tock and tree crops. The us e of fas t-growing leguminous tree
species is particularly important, not only for the stabilization of shifting
cultivation but also for the supply of fuel-wood.

157. In many parts of tropical Africa, perennial export crops, such as cocoa,
coffee, oil palm, rubber, sisal and sugarcane, are grown on large~cale

plantations. These generally use the most modern technologies available for both
production and processing, but in many cases standards (especially of pest and
disease control) have fallen in recent years, because of the lack of skilled staff,
lack of imported inputs, as well as low export prices. In some countries attempts
have been made to use plantations as centres for the diffusion of improved
technologies to neighbouring small~cale producers, but little success has been
achieved. In other organized smallholds tea and coffee has been successful,
including the us e of high-level technologies. Large~cale, generally highly
mechanized schemes for the production of staple foods or annual export crops like
ground-nuts have also often proved failures.

Planning

158. Comprehensive planning which includes technology as an integral part is
essential for the adoption of appropriate technologies and the generation of
effective indigenous technologies in an economical and organized manner. Few
countries in Africa have formulated specific plans for technology. Economic
policies should be designed in a manner conducive to technological advancement, and
this has been rarely the case in the region. Linkages between and wi thin sectors
are not established in a manner conducive to development of appropriate
technologies and co-ordination between and within sectors leaves much to be
desired. Although in some countries specialized institutions are created to deal
with technology, as in the Sudan, with an envisaged transfer of technology unit
within the National Research Council, they are yet to be given the authority to
co-ordinate and influence decisions at the highest planning level. Since
technology shades almost imperceptibly into all economic activities, it is better
to locate institutions or departments dealing with technology either with the
ministry of planning or the president's or the prime minister's office.

159. In planning for technology, full note should be taken of the importance of
incentives. For technological innovations to be accepted and adopted, incentives
have to be adequate and appropriately oriented to cope with new situations. Risk
and uncertainty should be minimized (or insurance increased) for the
farmer-innovator. There must also be a conducive prices/subsidies structure,
national tax structure and policy, credit systems and land and agrarian reforms.

Research and extension

160. Research is the most important factor in adapting and adopting transferred
technology and for developing effective indigenous technological capability. In
Africa, most of the countries have established and strengthened research
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institutions, and some of them have reached advanced levels. However, research
stills uffers from a number of cons traints, such as shortage of trained manpower,
insufficient equipment and facilities, poor working conditions, lack of incentive
to research workers, and lack of co-ordination between research institutions and
with policy and planning institutions. Moreover, lack of adequate financial
resources is a major contributing factor inhibiting the effective development of
research. Research efforts have been concentrated on export and urban consumed
croj:S. Li ttle has been done on traditional croj:S. However, some international
institutions are providing useful assistance and encouragement in research for
traditional crops particularly for dry farming areas. The inadequacy of extension
services and the prevalence of illiteracy among farmers, coupled with lack of
co-ordination and follow-up of research reSUlts, have reduced the possibility of
development problem-solving research directly related to the farmers' specific
needs and requirements.

161. Therefore, it is essential that there be an institutionalized link between
research, extension services and farmer requirements, in order to constantly tailor
research effort to farming realities and thereby to improve the adoption process by
minimizing alienation between research and extension.

IV. THE TECHNOLO:;Y GAP

162. In an attempt to assess the technology gap, it is useful to cons ider it as
consisting of two parts: the first part of the gap is the extent to which the
currently available technology (and sometimes traditional technology as well) is
not fUlly applied, and the second, the extent of the non-introduction or non-use of
new and improved or advanced technology. In the main, the former will entail the
removal or reduction of the constraints that have so far prevented its more
widespread use, while the latter will depend on the capacity and ability of the
countries to acquire and absorb the new technology.

163. It is clear that there is still substantial scope for the wider application of
existing technology in Africa, both improved technologies and some elements of
traditional technologies, provided a number of non-technological constraints can be
dealt with. Unfortunately the available information provides only a qualitative
picture of the extent to which the existing technologies are already applied,
although there is no doubt that this is extremely small in most cases.

164. There is of course no absolute distinction between existing improved technology
and the further technological advances required for the future. Apart from
exceptional breakthroughs, both are part of the same research continuum, with the
latter building on the former. O~ten what is most required is a new technological
package, bringing together a number of existing improvements, or the simplification
of such improvements to put them within the reach of poor small farmers.

165. As regards food and agriculture, Africa also trails far behind the developed
countries in technological capacity. In Africa, there also exists an enormous gap
between available knowledge of improved ag,icultural technology and actual practice
and performance of African agriculture. AgriCUlture in African countries is
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characterized by inadequate use of modern techniques and low productivity of land
and labour. This gap in technology is reflected in the differences in yields per
hectare between peasant farms and experimental stations. In Burundi, Egypt,
Rwanda, Senegal, Sudan, and the United Republic of cameroon, to name a few, yields
obtained on peasant farms average between 30-80 per cent of yields obtained for
most crops on agricultural research stations in these countries.. This gap is even
wider when productivity in Africa is compared to that in the developed countries.
As the data below indicate in the case of cereals, the 0.8 ton/ha for Africa is too
low compared to the 3.5 ton/ha obtained in Western Europe and North America.

Region

Western Europe and North America

Eas ter n Europe

China

USSR

Oceania (LDCs), Latin America

Africa

Yields in tons per hectare

3.5

3.1

2.1

1.6

1. 4-1. 7

0.8

166. Africa's technological backwardness is one of the major explanations of low
standards of material living, ill health and inability to control or modify
environment factors such as droughts and floods. Traditional technology in use in
most African countries generally makes little use of scientific and technological
advances, hence it is often less efficient. The capacity to generate home-grown
technology is very low, partly because of the inability or unwillingness of many
African countries to give it the emphasis needed Le., formulate appropriate
national development policies, including a technology policy which leads to
technological self-reliance.

167. In addition to lack of meaningful policies, the African countries' failure to
develop indigenous technological ability is also to be explained by the
non-existence of effective national institutions to implement and monitor the
established policies.

168. One important effect of the technological gap between Africa and the developed
countries, where most of the search for new technology takes place is the
dependence that has developed. Economically and technologically, Africa has come
to depend on the developed countries which not only generate capital and technology
but also regulate their flow. This is a subject of the new international economic
order which has implications on the rapid rate of industrial growth envisaged by
the Lagos Plan of Action 11 and the Lima Declaration and Plan of Action on
Indus trial Development and Co-operation (see A/IOl12, chap. IV). Technological
dependence is aggravated by the lack of ability in African countries to select,
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acquire. adapt and modify technologies. And in the absence of an indigenous
technological capability. the transfer of technology will be ineffective and
sometimes harmful.

169. Technology is not static but changes all the time. part icularly in the
developed countries, and this trend is likely to continue. The technological
changes in the developed countries are characterized by the increasing importance
of economics of scale. more use of capital in relation to labour at given factor
prices and the declining flexibility in the substitution of factors of production
e.g •• labour for capital. Most technological developments especially in the
developed countries are therefore likely to become increasingly inappropriate for
the needs of poor countries.

170. Technological dependence involves not only the techniques which have to be
transferred from developed countries to least developed countries. but also the
capacity to utilize the available knowledge in investment and production. The
price a country has to pay for technological dependence includes among others the
following.

(a) Cost of importing technology. direct costs (payment of patent rights.
licenses. trademarks. technical services etc.),

(b) Loss of control over decisions,

(c) Technology received may be unsuitable - cannot be easily turned or
adapted to local requirements,

(d) Contribution to lack of an effective local scientific and technical and
innovative capacity.

171. The transfer of technology has however permitted some least developed
countries to effectively use this technology without having to go through the
process of inventing or developing it. thus somehow enabling them to bridge the
technology gap between them and developed countries. However. the advantage which
some late-corners have enjoyed in the transfer of technology has not been shared by
African countries where the transfer of technology of foreign manufacturing and
process ing firms has not taken place.

V. REMEDIAL POLICIES. PROGRAMMES AND REOlMMENDATIONS ON
MEASURES TO BRIDGE TIlE TECHNOLOGY GAP

172. An attempt has been made to identify the technological gaps and advance
reasons for their existence. It is believed that the following set of
recommendations will go a long way in assisting the region and its various
countries in alleviating the deteriorating situation in food and agriculture. Each
individual country is of course free to determine its priorities and rank these
recommendations accordingly. In the implementation of these recommendations it is
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felt that special attention should be paid to the formulation of specific projects
for the provis ion of solutions of the pressing problems highlighted in the text in
the fields of crop, livestock, fisheries and forestry.

A. At the national level

173. A prime task of African Governments should be to formulate adequate and
effective national plans, programmes and policy instruments for the development of
science and technology in general and the promotion of their application to the
development of food and agriculture, with special emphasis given to monitoring and
evaluating. In addition, programmes should be launched for the creation of a
satisfactory incentive system, which would stimulate farmers to adapt new improved
technology and encourage local production of the necessary agricultural inputs
through the establishment of remunerative pricing s.tructure, storage, credit,
marketing and transportation facilities.

174. Given the primary importance of agriculture in the economies of African
countries, it is imperative that agriculture should be accorded the highest
priority and efforts should be made to increas e substantially the allocation of
national resources to the rural sector in particular and to agriculture in general,
in order to generate and disseminate suitable agricultural technology for
increasing agricultural production. Fiscal and monetary policies as well as the
tax system should be revised in a manner conducive to the development of
agriculture. Financial institutions catering for agriculture should be ..established
and/or strengthened.

175. Top priority should also be given to the strengthening and consolidation of
existing agricultural research institutions and to the creation and/or
strengthening of a mechanism for the effective co-ordination of their activities.
Becaus e of the existence, in some cases, of different ecological farming zones
within national boundaries, African Governments that have not done so are urged to
establish research institutions to address the problems of these zones. In order
to minimize or reduce the rate of non-application of available research results,
research priorities and programmes oriented to the development of appropriate
technology for the use of relevant target groups, in particular women, should not
only be determined within the framework of the requirements of the national
development plan, but also should take due cognizance of socio-economic conditions,
available local inputs and ecology. The primary and productive role of technology
recipients should be recognized and extraordinary steps taken to involve him in the
design of the technology package.

176. In order to make a significant breakthrough in the development of effective
tech~ological capability for agriculture, African Governments should make every
effort to devote at least 1 per cent of their gross national product to the
development and promotion of science and technology in food and agriculture.

177. Another crucial factor hindering agricultural development in Africa,
especially the creation of adequate technological capability, is the severe
shortage of trained and experienced manpower at all levels. Measures should

/ ...



A/38/280
E/l983/93
English
_e41

therefore be taken to develop the required skills. In this endeavour, special
attention should be paid to first restructuring the education system to produce
skilled manpower according to pressing requirements. Emphasis should be given to
agricultural training at all levels and to achieving the right balance between
academic and technical education.

178. For the collection and dissemination of reliable information on technologies
and research results, African Governments are urged to create an adequate mechanism
for this purpose and seek help, if necessary, from relevnt international
organizations, particuLar the FAO/CARIS (Current Agricultural Research Information
System) assistance programme.

179. Plans and programmes for manufacturing agricultural machinery, tools, and
implements should be formulated and implemented. In this endeavour, efforts should
be made to link this activity to agriculture, so as to provide required inputs.
Special emphasis should be given to the role of the artisan informal sector, which
should be up-graded through training and the provision of adequate financial and
technical support. In addition, each African Government is strongly urged to give
full support to the recommendations of the First Regional Consultation Meeting on
the Agricultural Machinery Industry which was held at Addis Ababa from 5 to
9 April 1982 (ID/285).

180. An autonomous unit should be established within government departments of
agriculture or any other relevant departments, with the sole objective of
co-ordinating and harmonizing policies and programmes on research and technology in
agriculture, including transfer of technology and its impact on the development of
local technological capabilities, patent system and any other matter pertaining to
the application and promotion of appropriate technology in agriculture.

B. At the subregional level

181. In view of the fact that development of technology and related
industrialization necessitates economies of scale, and access to assured and large
markets currently beyond the capability of individual African countries,
co-operation and pooling of efforts are imperative. ECA and DAD should take the
lead in strengthening their endeavours to promote subregional co-operation among
member countries in all activities relating to agriculture as a logical first step
towards regional economic integration. Full support should be given by the
international co~unity as well as African national Governments to the ECA MULPOOs
and subregional intergovernmental organizations and institutions.

182. Detailed plans/progra~es should be prepared by each subregion on areas for
co-operation and joint ventures on all fields of agriculture, such as the
production and propagation of agricultural inputs, improved seed varieties,
machinery, farming implements and equipment, fertilizers, pesticides, irrigation,
livestock, fisheries and agro-industries. Financial resources for the approved
programmes and projects from internal and external sources should be sought.
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183. A network of subregional institutions to co-ordinate activities relating to
food and agriculture technology among countries of the sUbregion should be
established. It should take into consideration the varied ecological and climatic
conditions of the region. The general objective of the network would be to serve
as a resource centre and promote activities relating to development of suitable
technology for the subregion, including the formulation of joint projects,
collection and dissemination of information, training, research and giving support
to national institutions. It should be related to the existing intergovernmental
organizations and, if poss ible, located with a suitable existing intergovernmental
body to speed action and save costs.

184. Through the subregional network of institutions, assistance should be provided
in dividing research work among national institutions, by assigning to each
national research institution a specific area for in-depth investigation in order
to increase the effectiveness of research through specialization in order to
optimize the use of resources.

C. At the regional level

185. OAU, ECA and FAO should constantly monitor the implementation of the food and
agriculture chapter of the Lagos Plan of I\ction. They should at all times work
closely with national governments for this purpose.

186. The African Regional Centre for Technology in Dakar and the Engineering Design
and Manufacturing Centre in Ibadan should be strengthened and expanded, with major
emphasis given in the work programmes on agriculture and directly related
activities. Both should co-ordinate, through periodic meetings and constant
exchange of information and experiences, their activities with the recommended
subregional centres.

187. A detailed survey should be undertaken on existing agricultural technology, to
be followed by the formulation of specific programmes and projects on improvement
and development of technology for food and agriCUlture. and funds for their
implementation should be sought.

188. Efforts and activities at the national, subregional, and regional levels
should recveive strong support and assistance from the international organizations
such as UNDP, UNIDO and FAO in the transfer of technological know-how and the
development of indigenous technology for food and agriCUlture. The International
Community (bilateral and multilateral) should be requested to give assistance to
all food and agriculture research and related organizations in the region at
subregional and regional levels.

189. Relevant United Nations agencies should strengthen co-ordination of their
activities relating to technology in agriCUlture and create mechanisms to ensure
continuity and effectiveness of this co-ordination.

/ ...



A/38/280
E/1983/93
Enql1s h
Paqe 43

190. The united Nations Financinq System for Science and Technoloqy for Devslopment
should be strenqthened with a view to expandinq its activities relating to
aqriculture.

191. Developed countries should increase aid to agriculture and adopt trade
policies favourable to aqricultural development and the generation of indiqenous
technologies in Africa and foster techniques suitable to developing countries in
general and Africa in particular. Furthermore, the reqion as a whole, should
promote South-North co-operation for strengthening its indigenous technological and
autonomous financial capacity.

Notes

11 Food and Agriculture Organization of the United Nations, Agriculture,
Toward 2000 (!bme, FAO, 1981).


