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INTRODUCTION

1. This report is in response to the United Nations Ceneral Assembly
Resolution No. 37/245 bhoth in the context and recoesnitien of the worserin
food situation in Africa where technology is recognized zs onc of the key
factors responsible for Africa's low food and agricultural productivity., The
terms of operative paragraph 8 of thz reszolution rvequested a =urvey of axisting
food and agriculture technology in &frica, takiung into accoumt tho existing
and ongoing studies, making an assessment of the pap, derniling what exists
and what is required and making recommendations. ¥CA was requestued to carrcy
out the survey in collaboration with FA0 and other United N-tions sgister
organizations., Considering the time constraint, it was not at all possibie

to survey such a broad topic in the whole repion. Therefor:, - requost nade
to sister United Nations organizations and other intermatinunal orgenizations
(29 in all) to make contributions relating to their field of specizlizating,
of what exists and what 1s required, DBy so doing, it was hoped that 2 gensval
view would be made cn the state of technology in &firica, To supmlement
contribution from United Natioms orgenizations and to get s thz spot informa-
tion, field visits were made to eight countries in the region =nd a questiomnaire
sent to most countries. Unavcidable delays in mounting field visits,

compounded by the shortness of the wvisit and non—availability of all relovent
government officials made it difficult to get the full infermecion required.
Trips to all outside staticns in the countries visited were not n-ssible.

Because of these factors the respense te the guestionnairec was not satisfrctary.

25 The report is based on the lead paper by the ECA and nther paners sub-—
mitted by FAO, OAU, TLO, ILCA, ICIPE and ILAPAD to the Inter-igency Consultatisn
on Food and Agriculture Technclogy in Africa and the Internatiomal Year for the

Mobilization of the Required Financial and Technological Rescources, held Ip
Addis Ababa 23-27 May 1983, The papers and the statements of the perticipating
organizations provided essential inputs, te this study and a vary aubstoatizl
contribution was made by the FAO. The aim is nct to have mm exhaustive
stocktaking cf existing technolngy, which is = formidable cxercise. hut to

zive a broad vicw of existing technology in Afriea. Lack »f space and shortage
of time necessitated selection cf the most salient aspects. The emphosiz has
been put on the main issues involved. )
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- SUMMARY. AND CONCLUSIONS

1. Pood and agricultural production in Africa has continued to lag behind popula-
tion growth., For the whole decade of the 1970s, when African population was expand-
ing 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 per canifa bagis, the picture is more
disappointing and alarming with an average annual growth rate of —0.4 per cent in
1980-1981 and -1.2 per cent during 1970-1980. Between 1970 and 1980 the agricul-
tural sector in Africa grew by l.3 per cent only against a 2.2 per cent ror the
least developed countries. Food self-sulficiency ratio in Africa has dronped

from 98 per cent in the 1960s to about 86 per cent in 1980, meaning a decline of
about 12 per cent in the home grown food per nerson.

2 While Af'rica has continued to witness a worsening food situation, other regions
of the world succeeded in achieving some notable progress particularly in increasing
the production of & number of major crops. Africa still has the lowest average :
yield for almost all major crops. For exemple, the average world output of cereals
is estimated at 2,000 kg per hectare, compared to 1,090 kg per hectare in Africa,
For roots and tubers, the world output is over 11 tons against 7 tons ner hectare

in Africa. As regards fertilizer inputs, Africa consumes 3 kg oer heclare of
agricultural land compared to 8 kgs Tor ILatin America and 26 kgs Tor Asia.

3. Food losses and wagte cre remarkably high _,dr+1cular1y post-harvest loases
which are estimated on average to be 10 per tent lor cereals, 20 to 30 per cent
for roots and tubers and much higher proportion for fruits, vegetables, fish and
livestock products, and other perishables.

4, The precarious food situation in Africa continues to Le the cause of concern
particularly in view of its nefarious effects on the economies of the rcgion and
the welfare of its population. While Africa's food production declined during the
last 10 years, the food demand kept rising with nopulation and income increases.
The widening food gap has not only eroded the long cherished objective of the
region for self-reliance and self-suificiency in food, but also caused sulfering
and hardship by subjecting millions of people of the region to malnutrition and
outright hunger. Ilioreover, it has halted cdevelopment efforts of many African
countries by forcing them to resort to imports to cover the deficit, hence drain-
ing their badly needed ioreign exchange [or development. The continuity of this
situation is severely undermining the very social fabric and political independence
of the countries of the region.

5e In spite of different levels and rates achieved by African countries in their
economic development, the most obvious common churacteristic of most African
economies, is their heavy dependence on agriculiure where the majority of Iarmers
are still producing at subsistence level, In 1901, agriculture in Africa made up
ta 24 per cent of the GDP (ab factor coat) and provided occunation 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 coun-—
tries where the contribution of agriculture to GDP and employment remains
exceptionally high. Subsistence farming predominates in agriculture. It is
marked by intensive humen labour, inefficient hand tools, poor management and
lack of application of suitable technological 1nJOV“t10n

a
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6. 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 ihe fact that increased
agricultural productivity is an essential preclude to industrial growth, and that
the development of agriculture and industry is complementary in the long run. The
attainment of industrialization depends, to a signiricant extent, on & high rate
of growith of agriculture. The two most direct linkages are manufacture of agri-
cultural inputs and implements and the processing ol agricultural output.  Hence,
long-term objectives of growih, alleviation of poverty and the structural trans—
Tormation of African economies will depend on increasing the production ol their
rural cconomies with appropriate nolicies and resources directed toward small--
holder agriculture. Presently, rural areas have low productivity in terms of

elds and agricultural labour output and there:ore &re gensrating little surplus
for further investment. The disappointing periformance in agriculture and {ood
nroduction must he judged against the fact that Arice has, as a whole, & very
favourable man/land ratio of nroduction increage. Africa's potential arable land
is estimated at about 1.7 hectares for each person while only about 0.55 hectares
per person is being utilized. The factors resnonsible Ffor the slow growtl of
agricultural sector in Africa are geveral and commulative, Some of the major
causes of the food and agriculitural crizis can be attributed in addition to the
exogenous nroblems of droughts and desertification to low productivity rates ner
unit of land, inadequate investments, noor incentives to farmers through disiorted
pricing ﬂvvtem, fragmentation and sub-division of holdings @g in the case ol some
countries, inadequate land tenure systems, limited agriculiural research, rural-
urban migration and institutional constraints.

Te Inadequate capital and agricultural {inance facilities counled with lack of
technical gkills and knowhow complete the vicious circle for the poor state ol
agricultural performance. It is generally recognized that increase in lahour
productivity in agriculture is & necessary condition {or economic development and
that application and aaoptlon of : suitable technology is crucial for increase in
labour output,

8. The importance of suitable and appropriate technology for the development of
agriculture is very well recognized by African goveruments., This awareness has
been reilected in the lagos Plan of Action which stressed the fact that in-—-
appropriate research and lack of improvement of available techniques including
inadequate spread of improved technology is one of the major cause of the alarm—
ing deterioration of productivity in food and agricultural sector. To this end,
African governmenis have embarked upon development programmes which aim at giving
priority to the food and agricultural sector particularly food crops, through
promotion of investment, reseurch and other infrastructural Tfacilities. '

e It is hovever clear that success of African countries in injecting and »Hromot-—
ing appronriate and suitable technology in rural arcas will depend upon their
success in develoning adequate infrastructure facilities such as transporiation,
storage, handling and proces 51ng and digtiribution systems etc., which are -
necessary software components of technology.

10, Africa still lags for behind other regions of the world in the adoniion and
development of suitable technology for agriculture. The consecuences have been
that African countries have not heen able to fully make use of and bene it rom
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the vast natural resources to increage productivi’y of the agricultural ssctor
which is expected fo serve ac & bease lor indueirialization, So far, little
attention has heen given by planners and policy makers to the role science and
technology =hould play in the development of agricullure in Alrici. Dven in the
few cawes in which the promoti on of science and technology did figure in the
development objectives of Alrican countries, excessive reliance was given by
policy makers and planners on external sources for modern factors of inputs imp—
lementation, management and development, This wes so mainly because most Alrican
countries are yet to formulate adequate and consistent policiec and progremmes

for the development and utilizetion of technology inciuding transfer of technology.

11, The hardware aspect of technologzy such as machinery, Tertilizer, seeds etc.,
must be supported, Jor its eifectiveness on sroduction, by the software comporents
in which masgive investments will be reguired. Trrually important in the develop-
ment and application of suitable technology in Africa iz the creation of conducive
eavironment that encourages rural neople to e Tectively use thei
glzills and inventiveness and increase their technological cor

on its suitability and appropriateness in briunging resid
catalytic imnact on the develomment of domesuic technological slhills a:

It reguires Airican governments to adont consistent end well-conceived

policies and ajpropriate institutions, chie! among vhich iz R & D. Other tseiors

Fig n into cousidera~
tion., Ag far as the application of suitable and cooropriate technology in Food
and agriculture is concerned, all African countries face almort similar sets of
factors and consiraints regerdless of differenceg in their respective neiional
policies and develonment iideology.

including social, political and economic climate must also be ia

12, It is clear that there ig siill very subgtential gcope for the wider annlica-
tion of existing technology in Africa, both improveld techinclogies -nd soms elements
of traditional technologies, provided & number of non-—-tochnological congiraints

can be dealt with. Unforitunately, the available informaiion provides only
gqualitative picture of the extent to which the eiisting technologien are already
applied, although there is no doubt thet this is extremely =mall in most casen.

13. The diffugion of exisbting technologies could alszo be zcocelerated by more
active technological trans’er between Allican countries., This includoc the
shering not only of research results but also of inlormation on traditional
farming systems and post-harvesht technologies. Closze co-operiiion bhelween coun—
tries is 2lso essential for the u=e of modern technology for the control or plant

and animal diceases.

appropriate
ention “rom
cevelopmant of
1 and adaptation of technology

12, International ccemmunity and donor agencics
policies with regard to the above concern and ar
mer: imvoriation of mechanical technology and i
R&D capuciiy in Africa and aceiei in the de: t
appropriat: o Africas iactor endoiment (f2ctor-sunply conditions) cnd Tor
various ecole ic .l zones, :
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15, IEfforts to increase knowledpse

on how to accuire and utilize technology should
aim au sevhbing up & national inagtitution for science and + Wo’“'g'nolicy, Dlan

ning and development which by its nature isciplinary institution
d

should be & multidi
ealing with all the economic, csociologicel and u&CJﬂOlOﬁLC.i probleas and
agpecte or development, adoriion, nrofuction and uiilization of technology ot the
national level. OSuch inghitution slhould also wlvise on the Jormulation of policies,
strategies and their implementation; co-ordiniive imported and indigenous
involving the development of local canability to umdackage imporbted Lechiv
and ululnuqe7f help to build a =scieniilic and technologicael community in e
African couniry.

16, Agricultursl co-operative *J&niz&tiqn: can often Tacilitate the use of
improved technologies, Apari rrom & rkeﬁia¢ aad input suoply, they mals possib
the joint use of {arm machinery and of post-harvest eduivment for such »urdoses
as threshing, drying and milling. In most Af'rican couniriles, however, ihe

develonment of co-operatives has been vary L BO Tar,

17. The mejor challenge in the Jevelopmer’ and “ronotion of
for agriculture in Africae, is 1o evolve and propagiic more cl.lcl
thet Jare Tully adanted to tlie socio-culturcl, ccononic and QC)IO?L
in which African farmers cnd Tighermen operatc. The tasks ve To o
especially with research, collection and a13_¢mi“atjon o 'ﬁLormwuLon, cxpeirinenta—
tion, training, <xtension services and infrasiruciurel development.

sechnology

technologies
a1l entriromment
# :

18, The choice is either that ol itecinology trausier or technology develoument
at home or comhination of both which anspears more »rictical. Hhichchr choice is
made, actions are required belween technolog) and socizl and economic e gvelonmant.
Inported 1echnology should as Tar as possible be resiricted to areas of greate T
need and should be the basis for improvement of local "c'dno 0gy, and snould not
inhibit local initiative canability and Jdevelopment olort. It must endcavour to
employ local manpower and ghould be cozi-~elTfeciive by using eiflicient facior
proportions and itechunical factor substitutability with respect to scars foreign
exchange resources.

19. Higher govermment priority lor iood and azriculiure, in particular in public
investment programmes, ie one of ihe most important general requirements Jor the
faster application ol technological improvements. ILerger sublic investmant is
required in many dilierent -ields, esnecially the variouw: aspects of infrastructure
and government services Yor rormers discussed belou. 4 more specific area where
large capital investments are ncedel to utilize the available technology is the
control of humen zleceping sickness ond animal trynonosomiasis, and the development
the cleared areas Tor settlement and intensive cgriculture, Another, which
could b“ing quite quicl: results, is the reliabilitation end improvement o gridiing
irrigation and 6r°inaﬂe gchemes, so that iheir lteclinological potentisl (o ;
as the heawy investment alreacy made in them) could be more ‘mlly renlizer

nriority is the f’ﬂstjov of ndetuwie
Larmenrs ( _".‘.'.f"_ UQI‘ L7 1( u .'.l--I'l
i nodern »urchaged

2 boefore., There ia
Drices i lowr
some cher,

20, Closely allied to higher govermn
incentives, which are indisne:
are to undeorial he extre comie and risks
imputs and carrying ocut othar 1p>ro;vm“nta
a difTicult dilemma bet ween higher priced
enough :'or noor conzumers, hut the gan hag. t
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Tor instance through food for work and food distribution and sudplementary Ieeding
schemes Tor vulnerable groups. The incentives Tor using improved technology to
increase the production of local food crops lile maise, millet and sorghum, and
roots and tubers would be enhanced if less encouragement were given to the consump—
tion of imported wheat, the procduction of which isg unlikely ever to be economic in
mogt of tropical Africa.

21, llost of the limited technological progress has heen concentratesd on export
crops, although even for these crops yields are usually less than elsewvhere.
There are as yet iew viable technological packages Tor Africa's basic food crops
that are ready for farm level annlication, especicily in the arecs of lanss
favourable climate.

22, In the exmort sector, the incentives to use imd>roved technologies Jor both
aroduction and nrocessing fenend heavily on international commodity agr
and other develomments in world trade arrangemenis that would bring higher and
more siable export prices and larger markets, as well os less discrimiucation
against producis processcd in developing countries. At the same time, howecver,
nrice nolicies of the monopoly e:mort marketing boards and also export taxction .
policies reguire revision in many countries to drovide hetier incenlives lor
nroqucers,

23, IDsvecially lor small producers, access to improved technology is as imvortant
as the nrice incentives required for them to use it. While many imnroved cron
varieties have been cdevelopec, they are used To only a limited extent, nartily
becauge secd is not available in the right cuentity and cuality. Co-ordinated
geed programmes, covering the »Hroduction, colleciion, processing and distribution
of good quality sced, are sssentizl. DLilicient, low~cost services are required
for the suunly of other inputs such as fertilizers, Subgidies may initizally be
necessary Lo encourage the use of such inputs. Credit facilities have to be made
much more widely available, particularly for small larmers.

24, Ixpanded and more eifectiive extension services, closely involved with applied
research and demonstraztion nlots on fammers! ields, are & key element. They would
make more impact il they specificelly included women in their target grouns, in
view of their great importance in iood production as well as orocessing in most
African farming systems. Dxbcngion services will increasingly have to adont innova-
tive nmethods of regearch suilicient scattered, small farmers with limited staff,
Indeed the shortage of trained nersonnel for cxtension awdl other services iz one

of the greatest barriers to the faster shrezd of imnroved technologies in Africa.
Masgive orogrammes of »ratically-oriented middle--level training are urgently
required, Plant protection, mechinery repair cnd maintencnce (including {ishing
boat engines), the operation of modern storage and nrocessing facilities (such

as grain mills, slaughterhouses, sammills), and “orestry work with local commini~
ties are only a few examples of the mauy areas where ilie lack of trained wersonnel

is a major ohutacle,

25, The list of other services that require improvement is &lmost endless, and
only a {ew can be mentioned! here. Illarketing has & crucial role in keeping
producers in touch with procuction »ossibilities that <re in line with consumer
demand, and also in easing, by greater elliciency and lower costs, the ¢ilenma
between remunerative Tarm nrices and low congumer Hrices., Improveuments in



E/BCA/JEFAD/AGRITEEK/1

Do o

~{5C

transport, particularly farm access roads, are essential Tor farmers in remote
areas (of which there are many in Alrica) to have the opportunity to produce Cor
the market and thus profitably use improved technologies. Better veterinary and
animal husbandry services are vetuired, not only Jor the control of major
diceases but also for the difficult task of introducing en animal comnonent (For
draught nower ag well ag meat, milk and monure) into farming systems where it is

not traditionsl.

26, Farming systems rescarch involves itlhe integration and concentration:of all
geientific disciplines on the common constraining nroblem sets of [armers. The
removal of these constraints should enhance the Tarmer's abilities to substantially
raise agricultural productiviiy and improve the maintenasnce and fertiliiy o7 land
resources over time. As the term implies, larming gysiens reseurch should cssess
the imnact of any innovetions or chenges in the nevelopment zystem ~ on the various
gizeg and tyres of holdings under the research command areas, regardless of uhe
tyse of change, i.es, technical institutional or policy. Farming systems research
ig therelore much broader than traditional farm management, cropping or livestock
systens research. i ;

27. Plant breeding must remeain a major part oi the overall research thiust
towards new and more appropriate techinologies. Ileny more improved varieties are
required that will give higher, and above oll more sﬁable yields in the very
diverse and oiten difficuly cro» production environzents of Afric., and that do
not recuire lheavy expenditures on other purchased inputs by small formers., They
have to be adapied to noor soils (includiﬂg’a nunber of specific wicronuirient
deficiences and soil toxicities), uncertain ueier regimes, mixzed cropping, &
formidable array of pests and discases, and (for the time being at least) low
levels oif mancgement. Breeding of durable reogistance to pests and diseases is
of particular imnortance. Ifuch more plant breeding worlk is required on such
importent African crops as millet and sorghum, the various types of rainfed rice,
food legumes, roots and tubers, and: lear vegelsbles, which have tended to e
ngglectec until recentlyn Profiles are already availeble of the desirable
characteristice 4o be sought in most cames. In the longer run, the current
research on the transfer of nitrogen~iixing pronertics to gltanle cereals, roots
and tubers could prove narticularly benelficial in Afvica.

28. Iend tenure systems are in general less of an obgtacle to technological
improvement in Africa than in the rest of the develoning world. There are Hroblems
in some areas, however, including nomadic gresing rights, insecure Lenure that '
limits both the nossibility of obltaining credit 2ud the incentive 1o carry out
im>rovement. The division and fragmentation of holdings on inheritence; anc
the frequenily small, scaitered end irregular 9lois inhibit the use of almost
any mechenical eguivmeni. Group ownershin combined with indivicual use vightn
have certain advaniages, but they also .crecte disincentives to the zonlication
of imnroved technologies.

29, The role of the rural houseihold as both production and consumdtion unlv
(and thus the importance of Hroduction to assure subsiztence needs), the entire
pattern of labour use lor bdoth ierming and non-farming purposes, and interaciions
with the off-iorm sector, including ‘on~agrioultural cmployment opportunities
should be talien into consideration in recommending Jarming systems &nd appropriate
technology. The search must be [or small-scale but highly productive nermanent
farming systems based on the close integration of crop, livestock and forestry
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production, and in some cases 1'ich »roducti as wvell. n esgentisl storiiag-
noint is the much more i ' i ing wyohe
have tended to be cimmisse
comaletely. The weed and nest and disean

L

ly careful zsitudy es part of the hasis [or mode

1 rarticular-
£ intcgrztai control.

3 - fp PR I 2 E
sourcen., bdoth To

30, 4 basic aim must be the better use of goil \
increase production in the shorter ruwn and to coumerve thesc resourcaes for fubture
generations. liuch more neceds to be known adoul - he TDH‘" our of %ropiczl soils
after the removal of their w«ute ctive forest, cover. LI

quired Tor the recycling of orgenic mwastes and their 0 maintain soil fertility
in combination with ﬂhemical -e‘Lil'zersx FMurther et worlt is uwired om
micronmutrient deficiencies and soil toxicities., Applied research on Azolla and
blue-green algae, making use of Asian experience, could greatly increcse the
productivity of African rice nrotuction., Water management systems suit
small farmers still refulre develooment, as well us wultiple oropping systems for
irrigeted areds.

:i it gyctema sre ve-—

AL

31l. The traditional apyprocch to mechanization is usually to attemnt to reslece
manual technology by a comgleuc package of animal draught or itractor mechani
It has recently been suggesterd that it could ncbter be apnroached in Alri
looking at individual tasks to delermine whether they could best be per’ormet
hand, animel draught or tractor. With the hllu cogt of tractor fuel, dicught
animal power is likely to »rove increasingly atircetive, and subcltantial irorli:
will be recuirer on the bhreerding, traitlng ant **1nuen¢.

wce ol Araught cninsls

ag well ag on annropriste harnes Other asnects ol z2gricul~
tural engineering where ¢ Eﬁ nwvjwl include the Fragll.
tractors in African conditions, builedis s
urgently needed on rural enery ¥ on thc of
alternative reneble sourcen ol much 2 bHiogle end solar and rind eneryy
ior use in rural households, village communities ond zmall industries.

32, More work is reguired on fodder crong and on techniaq tizam
as hay or silage as well ¢sg on the utilization by livesho oron

LM T OVE-—

inheritance.

repiduesand ogro-indusirial by-onroducts,  Worle shiould
ment of Africen breeds of livestock, including |
The develonment of imrunization uh‘qnwnwwﬂ aoRin: -p.;qul-vis, a8 e
some other major livesiocl diseases, would renressn significant breals
Further investigation would be use.ul in such 8 op groun livestock ranching
stratification gystems, and game cropping and ranching

=711

33« In live gtoc Jriocit; should be given to eralication of dissases
ment of @&nimal feed. ©Special emphagis should be given to the conbrol
fly through the use of available technologzy introductiion of trypanosomissiz cattle

and development of arecs clearer ol tsewtoe [liec.

34, In Tisheries the main priocrity is the bettor nation ol Ui
cluding ihe usze of remote sonsing), and the 1ﬁili£dﬁl0h of thig i
devise technologies for their exnloitation and menagemeni on & sus
Further research is required on acuzculture, =nd on the joszible
cross-bred varieties orf igh Tor this purvose. Aritisen Fighory
major emphesis with consideration to improvement of 2

services ol slorage nrocessing, transnort and marleting
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35. TFurther improvement of post-hiirvect ool technologies depends greaily on
the develonment of the sliernative renewahls sources of energy relerrec to ahove.
Cheaper ecuioment is still zeguired Tor varicus as eets of Lood proceasing and '
preservation at the fam and village level., The cdesign of a sufficiently in-
expensive imoroved cooking stove that coulﬂ he manufactured loecally in vest
numbers would be a major brnak14rouah, bn in maling more efficient usc of the
limited fualwood suppliss and in raiging the living levels of woor rurel house-~
holds,

36. It is urgently necescary to start the regular monitoring of land use and
Torest cover on a contiinenb~yidz 'nlsf uging vewoie senging to keep wolcl on

the changing sivwuation and focus zitention on uriority areas and igsues rela

to the conservation, management and develonment of land end {oresi resources

Wood technology research is recuired to' increcse the nuamber of species Tron
mixed tropical Torests that can be marketed, In view of the importance of wood
ag & source of energy, it is necessiry to devige teclhmologiez of genetic improve-
ment and tree culture basel on the concepts o. biomases production and uvse, wnd
also speciadized harvesting and procecs'ng rnethoda.

o

,ﬂr

37. The long list of reguirements for imorovemenig ia the availablec ool and
agricultural technology indiciies an enormous tack Ior Alrica's research sysiem.
It ig clear that the ressarch ;y:tnm must have & very precise sei of priorities,
aiming &t the mwpid selution of the most pr6331n¢ provlems., Por the speedier
transfer of research resulls to Jamiers;, much greater emphasis on on—lam re-
gearch iz essential. ilhile the intermational cgricultural resedroh centies will
continue vo nley a ey rolu and requir e gubstantisl furiher expancion, the monmt
immediate need is lor the sirenglhening of u“Llonul ressarch organizavions, in
part so that they can tals -ul]cl and cuicker advantapge of the resulie obtained
internationally. Co—ordination between lnternmtlonul ragearcl institution is
highly called iox, Co—ordination and co-~operciion among national African Research
institution should be given toa vriority. It in particularly necessary to wio—
vide greater incentives Tor Arrican agriculturel entists to stay on in their
own countries and play their nart in the eracication of hunger and molmutrition.

38, ﬁanufdcturing of machinery, equimienis end imlements in Africa need to e
ehncouraged. Trade policies in many covnlries favour import of implementis at the
exvense of the develomment of local mamufacturing industries., There is & need

for revision of tax nolicies, irade regulations to suil developmeni of new
agriculiural machinery industiries. Bubstanticl savings 1umaﬂ and other
resources could be achieved through proner selection &nd rdization of
equipnents and syecific raw maierials to be used, agted or manufeciure’ in
Africen countries or [rom outside. The »roper seleciion of eduipament to “e
imvorted or domestically oroduced would grezily reduce ithe need for subsecnent
adaptation. The need Tor integreted notiomal progrommes linking agriculture
and incustry is greatly felt in most Alrican countries. Programmes bo encourage
artisen manufacturing of sgriculturcl implement should Tigure promimently i
plans Tor levelopment or indigencous iadustries
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39. The role of govermment and Hrivate resea
determined. The creation and girengthening of
agencies and Jirms to service local lndustrics

rch organizations should be clearly
f loeal tr"hr010'10¢1 consultancy
shoull. receive added imvetus

40, Seli-raliance in the Jield of apgricultural techaology should be strongly
firmec. at the national level coaplemented by co~operation among African countries
in particular and IDC's in general, e, g , importation and evaluztion of hetter
and impreved implements developer in other Adrican countries as well az from
other LDC's;, and in the context of TCDC, esnecially in the generation and
transfer of suitable technologies, uulu-Ne intre-Third WHorld Trade in agricultural
manufactures, creatiorn of joint institulion, exchange of information and building
up of African controlled and funded channelu Tor -1uwn01ul resources lows and
movement towards an African monclary gyoton. The building up of eifective Alrican
technological capacity colls girongly lor co-oneration among African countries

in all fields.

41, The above account suggests that there are rormidable obstacles even to the
further application of existing food and agricultural technology in Africa. The
reduction of such obstacleg is on integral part of the proposals of such studies
as AFPLAN and at 2000, but massive efforts are clearly required if they are to be
realized, and it has to be accepbed that they may well prove too opltimistic.
Unless the obstacles can be quickly recuced, they will &lso hold u» the applica~
tion of the new and more andropriate technology that 5till has to be developed.



PART TII

STATE OF TECHNOLOGY FOR FOOD AND AGRICULTURE IN AFRICA
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Ls OVERVIEW

42, Variations exist among African cocuntries in tarms of climate, tepnqgraphy,
levels of economic development, ete. Novertheless, the countries of the African
Region (hereafter referred to as the Region) have many characteristics in common
pnrticul=*ly pertainine to the state of technology and therefore are facing

imilar problems in the development of agriculture. These rrchlems vary in
1ntcnblty and magnitude frem one country to the nther. hut since these prchlems
apply equally to all countries, thev are discus in a2 general manner.

43¢ Technnlogy within the agricultural context may he viewed as the systematic
application of scientific and crganized knowledge to practical tasks throuch
combination of assimilable and proven scientific skills, rrocesses and practices
applied within the context of a viakle and aCCQ;tEPIu wrts, rraftq and culture

of a society which when manaced in an crganized, co- linated and consistent
manner leads to increased and imrroved rhysical profuct1v1ty nf food and services.

Two aspects of technology are distinguished hore, the hardwares and the softwares.
The hardware technology refers o agricultural mechinery, tocls, eocuipmant, seeds
fertilizers and new products, while software indicates econcmic, social, political,
cultural, instituticnal a2nd administrative factcrs which are cssential for the
application and adopticn of hardware technology, The ceneral state ~f technology
is therefore discusszed within this overall persnective.

from the countries of the Region shows the
rredrminance of sme in: with traditiconal ﬂétﬂu&u. Manual lahour is

the deminant energy sourc i major anricultural actiwities including productisn
of food and non-food crors, livestock, frrestry and fisheries. With the exceptior
of utilization of improved seed varieties and animal hreeds in certain areas and
countries, usace of modern inputs is in qeneral limited to a small number of
farmers and large scale mndern prublic and nrivate enternrise. Animel power is
heing used hy a small rercentace of farmers for specific operations, in narticula:
transpertation and rnloudghing. In the countries of the Regicn animal power is not
commonly used Ly the majerity of farmers for a variety of factrnrs chief among

which are, cultural harrieyxs, unsuitalle climate, terrain discase infaestations,
rresence of flies (particularly tse-tse), lack of kncwledne, financial constraints,
non-availability of animals and couiprment at econcmic rrices and lack of
incentives. However, in countries like Egyrt where there has been a long traditicn
of animal traction, usage is mere pronounced,

44, The general pa

45, Mechanical power is caining ground though still leing used by o small poreercage
cf farmers for selected agricultural nrerations. It is nverwhe !m1n,ly conspicuous
in the large scale nublic schemes such 2 ira in the Sudan. Mechanical power
in use, as well as other imprcowved inputs and technigues tend to favour non-food
crops, especially those destined for export. It could e safely generalized that
the state of technclegy for the majority of farmers in the Reqgion is poor., Manuz!
labour dominates and ,raﬂitinnal methods which have heen in use for conturics
little improvement are still dominant. The systematic aprliecation o &
and accumulated knowledce hot heen aprlis? only to srecifie activities by a small but
growing number of farmers. elected® asmects of existing technology on ford and
agriculture are discuzsed helow in a cereral manner with the understanding that
micro-variations exist among countries. The hardware technolegy is discussed
first, followed by software,

47}
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II. SURVEY OF EXISTING TECHNOLOGY

L. Hardware tochnoloay

Human poway

46, Human labour still rrovides a much larger share (84 per cent) of total farm
power in Africa than in the rest of the develering world. Mechanical inputs in
common use are larcely confined to locally produced hand teocls, such as the cutlass
and axe for land clearing, hoes for tillage, dibbling sticks for planting, and
sickles for harvesting. Hand tools for imnroved desion and guality are manufactured
in Africa, hut have not vet Lieen widely adorted by small farmers. The same is

true of hand operated inplements and equirment for tillace, seeding, weeding,

and the application of cror protection chemicals.

47. The reguirement for efficient agriculture is not less than 0.5 horsepotrery/he
Human ncwer could provide on the average around 0.1 horsercwer, hut in Africa
human power averages only about 0.05 horsenower comrarcd te 0.2 for Asia and 0.27
for Latin America. (The accuracy of these srecified ficures ean ¢ cuestioned,
however they are given here as an indication of magnitures). The main reascns
for thisarc debilitatino diseases, poor nutrition, lack of recuired farming know-
edge, micraticon of most of the able and enterprising youth to cities and
nadcquate incentives to agriculture. Raising the human power to 0.1 hrn/fha is

£ crucial immcrtance to the Region hecause of its favouratle land/man ratio,
with 632 million ha arahie land potential, ¢f which 35 nex cent is in good rain-
fall areas, 10 rexr cent in low rainfall area, 7 rer cent naturally flooded and

45 per cent in mroblew-areas, where rainfalls fox 270 growing days but the land
is only marginally suitakle. About 115 million ha are suitable for irrication.
Sinze the Pegion does not face a problem of the mest basic resource in
agriculture, that is land availability, power rarticularly human, would be of
crucial importance for the develorment of agriculture in the Region.

=2
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Inimal pover

48, Anir»l n-wor is a recent frrm of mechnizaticn in & larce part ~f Afrien’s not
widespread due to its late introduction in wmany African countries the existence

of the tse-tse fly, and the lack c¢f herizontal integration of the two main
enterprises (livestock and crop preduction) among rrnducers. With the main 7
exceptions of north Africa, scuthern RAfrica and Ethioria, there is little
tradition of using draught animel power. Trypancsoimiasis inhibits its use in
many of the more humid parts of the continent. In the drier zreas animals are
traditionally used for “ransport, meat and milk, but rarcly for agricultural
draught power. Thare have heen manv attempts to nromote animal traction since

the early years of the century, but they have often disapreared as a result of
problems with the supply, ¢are and hendling of animnls, periods ~f droucght. changes
in government policies, and inadequate veterinaryand other surport services., Such
use as is made of animal draught tower in non-traditional areas is mainly limited
to cash crops such as cotton and groundnuts.
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42 The use of animal Araucht ecuipment iq generally cenfined to the “ard” plouch,
e srike~tonth harrow (which often doutles z2s a land levellcry), and the two-wheel
cart. Many imrroved rlouchs, scerlers, cuxtlvatcrs an? other animal draucht
implements have leen Jevelorad and are heing manufactured in Africe, but their use
Ly small farmers is limited v reluctance te hreak with tradition as well as . ky cnsts.

50+ Given the rresent condition of African agriculture, adoptive technology and
ite equivment has to ke simmle to make and rerair; chear faor -the rural reonle; and
surerior to hand metheds. An improved ex-nlouch falls