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The rural areas of Africa are the hane of over 70 per
cent of its p:lpUlation, of which a majodty is made up of
snaIl famers. Despite their rutbe["5, they have suffered
neglect and their productivity in relation to their potenti.l
is low . To regain foed self-sufficiency , the snall faCTl'ecs'
productivity needs to be increased , especially in light of
Increasin:.;; populatioo pressures and a dec reasirg fOCXS
self-sufficiency ratio in the reqtcn,

One wa y to increase productivity is to use ne w and
improved technologies 00 the farms . 'rfeee t echnol og i e s and
techniques are already in use 00 a limited scale and need to
becare more widespread in the region. The technologies in
use 0"1 small farms often leave mJch scope for i.nt>roverrent and
thus even a relatively minor charge can make a significant
difference in prcductIvi t y , lbe nost ilrponant
characteristics of the teehnolcgies suitable to small famers
in Africa are sustainabili ty , na i nta i nabili t y, l ow cost and
soc ial acceptability . The paper excrnines t echnol og i e s 'fIhich
satisfy these criteria . F\lrthe rm::> re , sane techniques , sum
as alley cropping, are discussed ...tlich could increase
productivity wi thout the need for the i n troduet ioo of
tectvlologies fran outside .

The wides pread adoption of lOol-COSt, sustainable and
loca l ly produced t ech.nolcg ies is seen as a nec:essary first
s t ep towards h i gher product ivi t y . lis higher productivity i s
ach ie ved, the farner will be able to af ford nore
s ophisticated but adapted equdprent , Not only will his o r
her productivity be increased, but the rural areas will
becane a eore attractive place to live and work , especially
for youths and men , who tend to want to seek their fortunes
in the urban areas, leaving behind the wanen to tend the
fie Ids . Since i t i s the wunen who perform the largest part
o f fann work, technologies !l1Jst be geared toward them if they
are to have the rrost inpact .

cove rreenee need to fODmJlate coherent polic ies with
regard to appropri.te teehrolcgies to be used on small Earns,
a s well as pric ing pol i c ie s which ",il l g i ve the fanrers an



incentive to try to increase their product.Ion , Past failures
have shown that the intrcduetion of mechanized ~lpnent is
not the solution to this problem , and it is for this reason
that a step-by-step approach to the lntrcduetion of ..itable
technologies is advocated.
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ItlI'RllXlCTICN

1. The key to the development of Africa lies in the
development of its rural sector. The rural areas are the
home for 70-80 per cent of the populatim of the regim. It
has been widely recognized and accepted that the region
cannot progress with its developnent without the
strergthening of agricultural prtXiJetim to achieve at least
sustainable foal self-sufficiency. Without this
self-sufficiency, Africa will stay """rly dependent m
outside assistance, costirg it not ooly valuable financial
resources bJt also its dignity if not sovereignty . It is a
sad fact that the present trend in the regia. 15 tow'ards a
lower foal self-sufficiency ratio than in previous decades.
This is due to a high population gCOoith rate, cwpled with
methods of foa1 prcduction which are not always optimal in
relatim to the potential of the land. It is well
established that one of the major causes of the poor
perfonnance of Africa's agdcultural sector has be«t and
unfortunately remains the neglect of the sector by natlooal
pol Icy makers. The basic problem facing Africa today is how
to feed its gro-ing populatlm with the available resources.
C011'8red to Asia, Africa has a nudl l"""r populatim density
and thus nudl eore land is in theory available for
cultivation of foed crops. In practice, land in Asia 1s
cultivated rrore intensively, an:::J with a higher degree of
technical reeocreee,

2. Furthernore, part of the lard suitable for foal crops in
Africa is taken up by cash crops, and nudl of the foal is ,
therefore, gro-m 00 mrginal land whidl canoot sustain
prolonged cultivation. nJrirg times when population
pressures were rot AS great as in the latter half of the
twentieth century , African famers were able to practise
shifting cultivation, novirg frem one plot of land to another
to let it rest and recover its productivity . For this
purpose , rrore and more land was cleared, and plots could lie
fallow for sane time , even years, before being reused .
Nowadays, due to the lack of easily accessible and suitable
land in many parts of the region, it has becane increasingly
difficult to find new land to practise shifting cultivation.
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more widespread use on small farms in Africa . It also
endeavours to indicate how these could playa role in
illProviA',l the productivity of snall fanners . ~asis is
placed on si~le, or so-called "Intermediate" technologies,
and also en technologies which can be produced indigenously
o r with the least possible am:JUnt of foreign inputs . The
sus ta i nabil i ty , maintainability and ease of operation of the
technologies was always kept in mind when chosirg e~les.

6 . The study also atte1t>ts to show that significant ga i ns
in productivity are possible by using largely indigenous
t echnofojfes and techniCJJes which require 00 or ooly minimal
outside inPJts . ~ use of such technologies is to be seen
as the first necessary step towards higher prcrluetivity,
whidl would then enable a farmer to invest in nore
sophisticated but adapted technolcgies if required.

RELEVl\NCE Of" 1HE SIUDY

7 . 'nle ecceoetc base of the devej.ccment, of the rural sector
of Africa is generally agriculture which is largely
substistence oriented. cereal is its pre-eminent scbseceoe.
The producers o f foed in Africa are rtOStly sra.ll farmers,
majority of whan are ...,..,n . Simple hand implements (hoes,
axes and madletes) synbolize their tradi timal teehnolO1Y and
1001 productivity. Hence, agriculture, havirg settled dc:Iwn to
a lew level of equilibrlun of incane savirgs and trwestxent ,
5 ta rted stagnating . n.e consequences of its stagnatioo was
drllllatically and cruelly brought to the focus by the
starvation death of over a million people in the early
eighties .

8 . It is now widely recognized that the main path to
Af ric a' s eoc to-eccecetc recovery and transformation lies in
the increased productivity of i ts ag ricul t ure and attainirg
f ocd se lf-sufficiency . 2/ There has t o be a transition f rom
hand hoes to rrore efficient t echnol cgy if the productivity
potential of African agricul ture i s t o be reali zed. FAD 's
s tudy "Agricul t ure: Towards 2000" shows t hat 60 per cent of
the anticipated increases in farm prcrluction has to ccrne fran
higher productivity and the rest fran extension of acreage
and greater intensity of cropping by raising the
productivity . At the initial s tage the emp'lasis has to be on
the small farmers , vrose precccupatfcn is survival. For, in
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terms of acreage , output share of the rural population ,
generation of ~loyment and pover'tiy alleviation the role of
StMII farners is critical. Hence , this stu:!)' ccncentrates (Xl

dlscussla'l of the types of technology which are conside red
appropriate to the small fanners .

MJ::t1O) r cx;y A'm UMITATICNS CF 1m: snDY

9 . The basis of this paper , which Is the outCCllll! of a desk
study, is infonaatioo caapiled fem rt'IUS p.1blications
deallnq "Ith rural technology , both fraa the United Nations
and other sources, with an EIIlphasis 00 the cx:nditicns in
Af rica . Generallzatla'lS had to be IlOde due to the lack of
specific terta} frtD var iccs menDer States. It is hoped
that the e~les given are representative of the situatioo
of the region as a wholee

10 . The study does not purport to cover all types of
technology wich .ay be relevant to African far1llers, !::IJt an
attempt has been made to Include those which ""BIled to have
the JX)st 1q:)act on small farmers, as the9B are the focus of
the pal r , In the selecticn process, vhich necessarily had
to be cer rted OJt, certain t ypes of technology were left out
altogether or only mentioned in passing . These include
tectvlolo;Jies dealing wi th house oc:nstruetioo , clothing ,
household items , infrastructure (roads , etc .) , foundries and
blacks1llths. Large-scale and capital-lntenslVll technologies
are also not included. flk)tor-driven technolo:;l les sudl as
tractors were CQ'Isidered cnl.y marg i nally relevant t o DDSt
Af rican small farmers especia l ly due to t he hi s t o ry o f
failu res of rrotorlzed iJrpl erren ts In Afr i ca .

11. As the study is concerned with small farmers in Africa ,
many technologies were conside red bo t h beya'ld the scope of
thl. paper and heya'ld the means of the snail farmer to obtain
th e m. This , o f course , imposes a limit o n t he types of
t e c hnolog y wh ich are discus sed here , generally snaIl scale
aM s imple rather than large scale and capital Intene tve ,

12. The stwy Is also of course l imi ted bY the fact that due
to budgetary constraints no field "",r1< could be undertaken to
supplement the in fonna tioo obtained f ran existirg
publlc t tcee ,
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lEFINITIl1'l CF A Sl'l1ILL FARlER

13 . The definition of a small farmer can vary frau country
to country and dependirg on the type of land he is
cultivatirg. Since this paper is concerned with Africa, one
can inclu:Je farmers who are OJltivatlrg a total area of ~ to
5 he , of land, which would be a big fam by Asian standards,
for eXSlPle, where a snall farner would be soneone
cultivatirg a plot of 1'"'" of 0 .5 be , 1I1so a smaller plot of
irri9ated land coejd be considered as equivalent to a larger
plot of ..,irrigated land which has coug,ly the sane
product.Ivity, In Africa, a farmer is often a wcman, and this
s hould be kept in mind even if the male pronouns a re used to
describe them.

14 . In the African cmtext, a farmer Olltivatirg land up to
2 ha , in size is conside red a small fanner, though the
technologies used by someone with land up to 5 ha. in size
wou l d often not differ IftJCh frau those in use on a smaller
fam . A small fam is JlI:)St often run by a fomily ergaged in
subsistence farming and uses laboJr-intensive methc:ds . 'rre
difference between a fam of approximately 2 ha . and one of
up to 5 ha . is often that the bigger one uses animal power
for certain q::erat ic:ns.

15. A s"", l1 farmer wi th 2-3 ha . needs to use at least 60-70
per cent of his 1'"'" to g CCOi food crops to feed h imself and
his fMaily , es....ing yields of 1 tonne pe r ha . of cereals .
Further d1ara:teristics of srral l f armers are - low and
unreliable yie lds, unimp~ed species, low use of fertilizer
o r .... imal fodder, and limi t ed pest and disease measures ." y
f"urthemore, a small farmer's low productivity l eaves him
very little capital with which he could take the r isk of
aoqu i rlrg nov technol og ies.

lE"INITIl1'l OJ! 1IPPIllPRI1I're 'IECIIOOlLGY

16. A survey of the relevant literature sheNS that there is
a general agreement en what cc:nstitutes appropriate
technology for f amers in developirg "",,"tries. 4/
Appropriate technology i s often defined as havi rg tlie
follovirg characteri s tics:

(1 ) 1"", in capital cost,
(ii ) labour i ntensi ve rather than capi tal i nt e nsive ,
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(lii) use locally available ...terial as mudl as possible,
(lv) should use local labour and skills end create jebe ,

(v) should be affordabl e by the benef tc Iartee , Le .
small farmers:

( v i) need a 1"" level of skill to operate. be able to be
operated, ocnt.rolled and m5 1ntained by local
pq1Jlat ial;

(v li) can be proa..ced by a small ...tah.or1d"ll shop or in
village i tself :

(vli ll ....t be ~tible with local values , a t t i t udes and
preferences;

(ix) be abject to high degree of control and i ni tlat i ve
by users;

(x) be flexible to suit dlorg irg clranstanees,
(xll facilitates the lnvolvsnent of the benef i c ia r ies :

and
(xi 1) be amenable to dispersal and ha ve a deB::nat rat i oo

effect.

17. In oeneral, it Is necessary that the people who are
meant to profit fraa the technologies have a say in its
devel_t and application. PurthenllOre. the Uni t ed
Nations 1n:lJstclal Devel_t Organization (UNlOO) states
that -teehmlOJies evaluated for appropriateness are either
already in use oe new. With regard to technolcg ies i n use,
the ob jective should be to ~rove their efficiency and
prcdJetivity witirlut tronsfomli"ll their basic
characteristics. Then the trl!lr'l!litioo to II'Ore efficient
technologies vould be easier . With regard to new
technologies, each technology II\JSt be assessed to determine
its suitability and acceptability in the context of the
local factor cooditlons and clccumstone... • 2/ It ..... t
also be ~ized that a technology whidl is suited for one
comrDJnity may not be sui ted for- another carmunity with a
similar problen to solve , because of differences in thei r
approach to the particular ·probl em. Qle must ovoid ~irg

mode. of behaviour on the people which are alien to them .
Neither should new technologies cause a drop in productivity
bel"" the level that no IlMlly 1OJU1d have been attained wi th
traditional technologie • •

18. The technical knowled;le of local people .tarted to be
taken note into acCXlU"lt , acCX)rd~ to McCall , for a rQlt)er
of reasons , SJdl as the failures of many technical
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interventicns by developnent agencies, the riee of
"appropriate teehnol~y" approaches since SchUMCher' s
trend-settifV;l Idea" beceee eccepted, the Internstlmal
Labour organization's (lLO) basic needs approach. the
experiences of the ~rnoentel organizations ( N:lO)
wonlrg at the gr.......root le""ls. and the discussions on
local level development p~ted by the United Nations
centre for Regional IlevelOlJl""lt . y
TiPES CF TECJ1llQ.CX;Y

Hand Tools

19. There are various typ!s of hand-held tools in use a'l
BI1'all farms In Africa. The I1DSt cannon ~l....nt Is the
hand hoe. which can be fcund throughout the "'9lon. It Is
usually the only tool used to till the fields and Is
su I table for "",ny dl fferent types of soil. y The hand hoe
Is often used by women and worklrg with one entells a lot of
bendirg and stooplfV;l. This bsck-breskirg won could be
alleviated by the Introduction of hoes with lonqer handl....
especially since hoes with 10fV;lSr handles and heovier _
can dig deeper into the soil . HCIO'eVer. besides the prebl...
o f greater ..,ight which has to be wielded. another preblem
enccuntered with lonqer handles is cbl to the fact that the
fields often a re not cleared of tree StLDpS and other
obstacles. These obstacles have often prevented the farmer
froo exeeutlfV;l the wider ""inglrg II'Otlon which is necessary
to use a hoe with a 10fV;l handle . y The l~lcal solution
would be to clear the fields of obstacles . lxlt this would
require ..,rk which In many esses require much tlzre and/or
technol~y beyond the Individual fanners ' means. The above
is an example of how a solution to a problem may seem
obvious at first, but then turns aJt to be less desirable
when applied In actual field conditions .

20 . Another hand tool which Is widely used Is the knife. It
is used for cutting crops at harvest tine an:j also to clear
land before cultivating . This is also beck-breaklrg won.
and scythes and sickles would seem to be the obvious
solution to this preble.. HCIO'eVer. scythes and sickles.
despite their advantages in efflclency and speed of won.
are often too heavy for the farllers who use thea. aalnly
_. and are dlsllked also because they can cause
Injury. 'Y

- 7 -



21. Plantirg and weedirg also generally i nvol ve .toeplrg and
bendlrg, but there are technol og i es wh ich C«\ alleviate
these arducus tasks. n,ere are low cost , hand-operated seed
planters which can be JlI4de l ocally. and """ld make the task
of plantirg lese burdensaoe and re e ffie lent . _ Irg Is
41110 ale of the KSt lalxur-intensive tasks en a SMl l farm,
but aiaple weeders are available ""ich can increase the
efficiency of the opera tlcn and tIuo the area "" Ich can be
weeded. !21
22. The e xc lusive use of t raditional hand tools iaposes
nu reus re strict tens en the faDler, such as the size of
1and he can expect to wock. Q"I "'1 th in the 01vert
t«:hnologic:al , tel!X>t31 and also meteorol og ical ocnatraints .
The us. o f hand t ools usually .eans tha the fa~r is
work1.ng a t subsis tence level. IIcwever, e of the
p riali ti... nature of lll4fly traditional ~l_ts. scope
edats for increao lrg labour product iv ity by~ hand
toola and IIlllJ>"1lClI'lred ...chines.· !y

23. To 9i... an idea of hcoof hand-held ~lements inate
over oth« t.ec:::hnologies SJCh as anw 1 and tor-dei Yen
technologies, 8CII8 statistical exalllpies frtJII a few merrber
States might be useful. In Sierra Leone, for e~le, over
80 per cent of fano technology consi.ts of simple hand
tOOla. III Q>ona the figure i. 85 per cent. and i n Uganda
the figure ia even higher, close to 90 per cent. lY

24. Another probl_ area is the quality of locally produoed
hand tools. They are often made of scrap iron, as 00 other
source of raw materials is available for local black!ll1lths
and in general the ~ality is not of a high standard. Tools
of a higher quality are usually expensive and not readily
available . 'n1us, there is a need for the ~rovement of the
quali ty of locally manufactured tool. to prol'ide farmers
.. Ith botter equfprent ,

Ruman-powered Technologies for Crop Processing and other
Tasks

25. Besides the hand-held tools, there are a number of
Iuaan-powered devices vhich either already are in use or
wh i ch oould potentially increase the productivity of small
farmers, if cnly by savirg them time and labour. In this

- 8 -
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insects fran enterilYJ the c ri b as pasgeRJers at the crops ,
It 10 a:lvlsable to dry the crop In a solar dryer before
putting It In the storage crib. '!be heat kllla or expels
any Insects whien might be _st the crop as they are not
able to withstand the tenperatures generated inside the
dryer. Drying the crop also prevents the accumulation of
moisture which could destroy it by creating favourable
conditions for Il'DUldlng and rotting .

32 . In Nigeria, where the · e stlmated 1""'"'5 are as high as
20 per cent for ....Ize· W In parts of the h.aid IIlOUth ,
d i f ferent ...thods of storage have evelved depending on the
cl!Jllatlc conditlcns. '!be storage ...thods used In
Nigeria are des::rlbed as follooos by O.A. 1:01"""" and 0 .0 .
Onyekvere: -Maize in the 90Uth is too -.et to store after
harvest. '!be probl... is to get the rolsture down to 14 per
cent, the rt:COweuded level f o r bag storaQ& . An iRJeniOJS
method of drying is used In the south . '!be fa"""r stores
the .... Ize In a crib, which Is a rectangular basket-llke shed
with legs made of ba!tloo. 'rre bottan of the crib Is made of
palm leaves and sides are of palm fronds woven into a
basket . It has a thatched roof made of overlapping grass
leaves . Maize cobs with the husks ren'OJed are carefully
stacked and dried by air blowing t.hroul;tl the corn layers.
The maize nearest the ootside dries firs t to about a 14 per
cent noisture level MId protects those In the centre fIa'll
infestatlcn and mould . '!be baIlt>oo l egs preven t the entry of
rodents . '!bls Ingenious drying ...thad coets the farmer next
to nothirg . When required for sale, the ma ize is reRDYed,
shelled and bagged . '!be di f fe rence In northern Nigeria Is
that the ma ize Is harvested when alrea:ly pretty dry. a.sked
maize Is stored In Il'IJd I'JJts bullt up to prevent rodents
entering and i s she l led and bagged depending on market
demand... In co-operative farms and goverrvnent-spcnsored
organi zations, i nsect ic ide s have been used at the cribs • • .
'!be drawback In this respect Is that the maize cannot be
consumed for at l east three rronth5 , arx:' that some insects
beeane res istant to the Insecticides.· !21

33. As ca n be seen f rom t he above examples, there i s
sufficient Indigenous know-how on c rop stor age , as well as
s imple and easily replicable i mprovements wh i ch can be
applled In order to redlce poet-harves t food l"",",s.
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Productivity could be raised cooslderably If these
l~roverrent.s were applied 00 a large t' scale .

Anllllal Tract Ion

34 . The use of anllT'l41 traction is -..ch less vide!lpread In
Africa than the use of ha'ld-held iq:>lements , often belrg
used a'\ less than 5 to 10 per cent of a ClCJl.-\tcy'a farmed
land , tl>ouW> lOre fanoers practice anllll&1 tu>bandry than use
animals to do fana ""'d<. Anillll1 traction In t cases

ana the use of oxen to pull ploughs and other lnplements.
Despite its great potential 1n Increeslrg the proQxtlvity
of the SI411 farmer in Africa, it. is a technology ten
re ins under-utilized . The principal reason. for its
relatively lOt level of utilizatia'l are the lack of
tradlticns of anwl husbandry 1n many perts of he _ion ,
and also the prevalence of disease. im kill catUe 1n
~5aharan Africa .

35 . The .os t c:c::.n:m draught aniaal Is the oxen . Its
advantaoee are that it is hardy, s t.reno. easy to feed , "'Om
slowly bJt s teadily, needs no ccnplicated harness and yoke ,
and can be acId for ....t., The disadvantages Include the
di fficul t y of tra1nirg it, the need for la'\18 grazing areas
and Its relative l y slow speed of ""'ri<. 20/ Donkeys are also
hard y beasts of burden , but their siall size limits the
range of uses they can be put to.

36 . The batUe agains t trypanoscniasis i s be i rg fought on
var ious f rents. 'n1.e cheapest am Il'CSt enviCOl"lrentally SCUM
method Is to ca tdl the tsetse flies which spread the disease
with low-cos t t.reps , in whidl they are left to die . This
me thod '*'ows promise , especially If it can be spread over a
wide erIOUJh area . Another approach is to VacctMte the
animals o r to spray pesticides 00 tsetse-infested areas .
"Since 1978, both the FoocI and Agriculture Organization
(FAD) and the International Livestock centre for Africa
(ILCA) have begun stwiss on catUe varieties resistant to
trypanosaniasis. The ndama catUe of fa r wes tern Africa and
the IWJt uru of coastal western Africa appear to have natural
res istance , rot are smaller tI'ww\ the usua l African zebu
breeds . Rc::Mwer, cros ses between the zebu size and the
muturu exist In both Nigeria and Beni n wh i m <XJ!tllne zebu
size with na tural resistance. Iaproving and spreadlrg these
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resistant breeds WClUld seem a safer way forward than massive
spraying of chemicals , the long- t e rm effects of which are
litUe known in Africa . - 21/ Despite these measures ,
trypanoeomlaols remains a mjOr lq>ediment to the widespread
Introductlen of the cattle . In Bare caeee the Introax:tien
of draug,t oxen failed because they lIU<XUIbed to
trypanoecniasis, ale 9Olution vas for the farmers to pool
their resources and hire machinery such as tractors to
sustain the desired level of productivity .

37. Another probl_ enco<rltered wi th the Introduction of
animal ~ is that in many parts of Africa, there is 00

tradition of aniaal ownership and care, and that it 1s
t he refo re "ext.reoely difficult to instil in ["the farrreC!.- /
the necessary nt skills and _thy that the """ of
ani.mals dmends . 1bese are very often the ereee where the
anl.... l health probl_ are greatest 90 that Introduction
will not necessarily produce the hoped for advan~s." 22/

38 . At~ts to ~rove on trad i t ional an lmal-dr1M>
iJlpl....,ts. lIUch as ploug,s have """"' t imes failed lserably .
ILCA de ve loped a ene-ox ploug> f or use In Ethiopia . I t ...s
based en the Ethiopian resha plough . which Is noDllBlly
pulled l7t t"'O oxen , and ...s In i tia lly designed to overcaoe
t he shortage of ox en in t he country. Wh ile t he cee-cx
plcugh " ,":1<ed veIl during trials. It did not meet with the
f anners ' approval when used under actual field condit ions .
The reascns for the failure are deecrlbed as follows : " ...
The ox had to trail the new plough at the end of a flex i ble
ro pe harness. This was different fran the two-ox yoke,
which is fixed f airly rigidly to the pl<><.gh. With the rigid
coupling, the farmer can exert weight al the plouc;jl to steer
the t eam of oxen . . . Also , when one ox stumbles , it can
steady Itself against the other . Wi th the cne-ox
arrargement, there was no rigid ~ling, 90 the farmer had
to lug the pIau\#> himself . Ql the ooe-ox pl<><.gh , a skid
regulated the depth of ploughing . The skid broke easily and
farmers could oot fix it t hens e l ve s... In future, ...
before scientists go to work to ease the plight of the
peasant famers, they vould do well first to ask the famer
a few questions" • .llI
39 . Despite the ~tiened problems, animal power
represents the econcnically best solution to the increase of
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productivity of the !IM11 farD>cs in the region . A pair of
oxen can ..,rt< significantly lOOce land In a given time than
hand tools. AnilMls ace cheaper than lMchinery t o I"rchase
and operste, and do not need spare parts and 008t1y fuela.
Ne! ther do machines reprcdJce on their CM"I accord. 'n1e
fields c:L .....11 farD>cs are often irregular i n shape and
have _teeles w ch as trees~ In th... which would lIIake
the .... of lIIllch inery !q>ractlcal. DJst and dirt are other
I lIp>dlmente to the 5lIOOth cunnin;j c:L -..ch inery wh ich do not
affect draught aniAols very RICh. The e f ficiency of an
aniJDal is, of course, deperdent on how well-nourished it is
and on the des ign of the equipoent It Is I" ll ing.

40. AltJnqh aniJosl pceer is slowly gaining ground in
COJIltries SJCh as Nigeria and ZiJIbabwe, hand-tool technol og y
s till tbainates in ..,.t comt.rfee , eopecially in the sahel
zone. 24/ On balance, "the advantages of ..,rt< animals are
that they can offer a relatively low-coat, lov-ene rgy ,
ae1f-euPllOrting, reprociJcible... and potentially
cxnprehenaive system of appcopr iate mechani zat ion... ~

.... In disadvanteges of lll1iAol-pc>ler based technology are that
It ~ires lll1iJoa.l-husbacdry skills which are not a lways In
evidence, and animals and equipnent remain expensive for the
average snallholder••• " W as well as the prevalence of
diseases which kill Milllals, such as trypanoeaniasis .
However, animal pcwer probably still represents the eoee
econcnically viable and socially acceptable .....ns of
achieving higher productivity for small farmors in Africa .

IIotoNlriven Machinery

41. Motor powered IMch inery is still a rarity on SIMll farms
in Africa . Despite the var i ous types of IMchinery which
po tentially are suitable for Afr ican conditions , experience
wi th farm nechtnery sudl as t rac tors has shc:1tm a very l ew
success [lite. In Uganda, for excrrpl e , only 0 .01 per cent of
the farmecs have tractors. ~

42. The reasalS for this general failure lire rumerous but
not difficult to appreciate. First , the price of IMchinery
Is generally beyood the financial means of a .....11 farmer .
In an attenpt at ncdernization , African countries intrc:duced
tractors without fully taking Into eccoent the prevallln;j
oondltims on their farms . Aery alternative 5C which did
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livirg t.ho.Jgl noCMlly it is the -. who control the teccee
gener a ted by cash c rops .

52. Ex pIes of intensive inte rc roppi ng can be found in
various parts of Africa, notably East Africa and Nigeria •
• In northern Nigeria as many as 156 eeparate crop
cCJlt>inaticns have been obse~. The Itonso people of south
eastern Ethiopia regularly cult iva te 49 different plants,
shrubs and trees. In a sirgle snel l J(onso fiald of 0 .2 ha.,
24 different species were o:utted, includirq eorgtu.n, maize,
bar ley, millet , aaaranth, t obacco, coffee, cottm , pigeon
pe a, kidney beans, lima, cast.oe and hyacmth beans , taro,
yam, cassava , sat flower, 1i.nseed, red pepper, tree QOUro ,
and mrirga , a tree whc8e leaves are boiled as
v09Stables . · W

53. Given the advantages of intetCL",",irq in Africa , it is
necessary to develop variet ies of crops which give the
highest, end alxwe all, stablest yields when planted """'"l
other crops. A high yieldirg cereal crop which causes a
decline in yields of a tuber it is interclopptK! with will
not be readily accepted by a small farmer . High-yield
varieties of various crops , particularly cereals, have done
well in research laboratories, but their practical
application under harsh faJ]ll conditicns has often pre_ted
a diffell!llt p icture . High-yield varieties usually need
chenical fertilizers to give the desired rel!lJlts, but th_
fertilizers my be inaccessible to .....11 fSl1llOrs.
rurthel1lDre, the seeds of these hybrid varieties need to be
obtained frca OJtside every year. Pest and dise_
resistance '""Y also be le-r than with traditional
varieties, cencellirg OJt atrt advantage lI8ined by a higher
yield per hectare. Therefore, it is "",re desireable to have
varieties which produce viable seeds and have high
resistance to pests and disease, even if their yie ld is not
as high as the best hybrids . Stable yields at the le-st
possible risk and cost i n a typical African farm envirollment
is the goal to be aimed at. Research is needed to find the
optiml cCJlt>ination of crops ""ich gives the highest overall
yield, end also reeccee the incidence of peste. The fact
that intercroppirg reOOces. the uncertainties and risks which
an African 80>511 farmer constantly feces is a si~ificent
reason for ptall)ting this type of fallOirg .
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54. Agroforestry, which coot>ines forestry and agricultural
methods, is a promising way to make use of the natural
ability of trees to conserve and inprove the envirorvnent in
which crops grow. Farmers need to actively plant trees in a
planned way, rather than relyir'9 on trees which gro.t wi l d.
Tree planting has already been prrnoted in various
countries, notably Kenya. In the CCIltext of agroforestry, a
variation on i ntercrq>pi ng called alley croppirg wculd be a
means of increas irg the prcxiuctivity and fertility of the
9roond. Alley croppirg involves planting rows of trees
betveEll the crops . These trees shoold be fast gCOliing and
nitrogen fixlrg. Besides the IlU1tlple uses a tree has for
farmers , the lMin advantages of this form of cropping are
that the leaves can be used as DUlch to fertil ize the soil
wi thout the farner having to provide ccat.Ly chemical
fertilizer, and thus increases yields. The rooet suitable
tree for this type of cropping seems to be Leucaena
leucxx::ephala, which -grows fast , even on marginal soHs , and
provides high quality fodde r, IlU1ch and fire'oUCd." W

55. Alley crq>ping allows a piece o f land to be cultivated
wi thout having to intersperse fallow periods, because there
i s always enough natural fert i l i zer available to allow
contirooos growing of crops. The plan ting of trees takes up
some land, but the increase in yield gained by their
presence makes up for the loss of a small porti on of the
field. It is not costly . but can be labour-intensive to
establish . The gains are apparent after me or two years ,
and the s y s tem does not cost; anything after i t has been set
up . No special skills a re needed to s tart alley cropping .
and it i s easy to l earn. The farmer needs to know that the
trees have to pruned and the cuttings left co the ground as
.... lch to provide nutrie nts to the foc:d c rop. More re search
Into al ley cropping needs to be done . and it needs to attain
wi de r dissemination, but it seems t o provide a viable
solution t o the problem of how to increase productivity
wi t hout requ ir ing the farmer to use scarce capital for
fertilizer and other i nputs . W

56. Chemica l f ert i l i zers also need a ce rtain amoun t of
knowl ed]e on the part of the fa Cller as to the proper t ype o f
fertil izer to use, the opt imal dosage and the correct amount
of water to be applied in order to ensure i ts effectiveness.
Th i s knowle dge may not be available and cool d l ead t o
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cases , it is the waren who collect water, and often they
have to travel very 10f"r'J distances to reach the place where
it can be obtained . Since i t is a lso the wome n who
generally have to do the largest po rtion of farn wort<, this
means that they have less time and energy for their other
chores in the fields and at herne. As more and DOre ...rginal
land is taken <Ner by snall farners as a relLllt of
population pressures, the distances which need to be
travelled to fetch water tend to increase. Thls is
analogous to the prcblems encaJlltered in fuelwood
collect ion .

59 . Ole SIeanS of alleviatirg the burden Q'\ the wemen 15 to
dill welis and install water _ and other wate['-lifting
devices , either in or near the villegas, oc if that is not
feasible, one can install devices near the vater-gatherin;J
points to make the lifting of water easier . The .ain
conslderation would again haw to be the siq>licity and
mechanical reliability, 101 cost and law maintenance
requirenents of the ~ and its adaptation to the social
requirenents of the people ccn::emed. Varlcus des1Qns are
avai lable , such as the cha~and-washer~ and hydrsal1c
ram pumps . W If a farmer is not able to afford one
h lmself , the village could pool its resouroes to <btain one
or even bJ.ild one itself at lOol cost if the material and
technical skills are available . Alternatively , it could be
financed by a donor agency . These _ should be
locally-made and to the greatest extent possible be made out
of locally available materials , though sane materials might
not be available in the immediate v ic inity of the village
and migh t ha ve to be provided f rom f urther tMay. After the
pump has be e n in s ta l led , i t s maintenance and operation
s hou l d be in the hands of the users themselve s. This Ili ves
t h811 a sense of re spons ibility towards the equipnent and
also a sense of o.mership, am avo ids g i vi rg them a f eelirg
of being dependent on outside r s .

60 . Another cheap and e ffic i e nt rreens of ensurlrg a more
regular supply of water 15 to construct and se t up l arge
jars in whi ch to 8tore rairwater oollected from roofs . III
This would a lso hel p in reducing the time and ene l"\lY spent
on col lect irg water. It is necessary to oonstruc t a l arge
j ar with a capaci t y around 3, 000 Htres out of ceeent i nto
which water fran roofs can run when it rains. 'nle cost of
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64 . Simple and cheap wheelbarrows have been developed which
would seem to be a suitable solution to the problem of
transpcxtirg smaller loads. However, they have not gained
widespread acceptance because:

(a) the......,n are IIX)re used to carrying a load than
pushing oe pulling, which can also be tedious, and

(b) the terratn which has to be negotiated often makes
a wheelbarrow unsuitable foe the task. W

65. One lOOlution woold be to 6lploy animals such as donkeys
to do the carrying, but these aniJnals IIlight not always be
available or affordable. The bullock cart which is CUl l .... '

i n Asia has not caught on in Africa, partly because of the
prevalence of tr:ypanoscniasis, as mentioned earlier, and
partly because of the lack of animal husbandry skills . If
it could be introduced on a wider scale in the region, it
would pnwide a low cost IreanS of transporting \jClCXIs to
market ..,ithc:ut the need of engi.ne-driven vehicles. Often,
roads are of pooc quality and repair, and a bullock cart is
better ,.,ited to negotiate them than a IIX)tQrized vehicle.

Fuelwood lind Other Energy Sources

66. Woo::i reeatne the naain energy source for 90 per cent of
the African population, 41/ despite its increasing scare ity
and the great efforts friVolved in gathering it. Even in
Nigeria, 'lhich is rich in petroleum, 80 per cent of the
energy is supplied by wood. W The seemingly unstoppable
trend toward deforestation and the depletion of wood
resources has made it increasingly diffio.11t and time
cons\J'DtRJ for small farmers to collect fuelwocrl, and of ten
they have had to turn to alternative sources of fuel such as
coo dung .

67. The gathering of fuelwood in Africa is traditionally
carried out by women and is generally perceived as one of
her household tasks , especially since the wood is usually
free of dlarge. This might not be a major cause for concern
if the wood were available in ab.mdance close to halle, bUt
this is rarely the case in rural Africa. 'n1e re9Jlt is that
wanen spend much energy in collecting and carrying it halle,
as well as time which could be applied nore usefully to farm
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apply in order to ensure a steady supply of wood for many
uses, not merely as fuel. fboIever, even such
simple-ooundirg solutions have to face various problems.
such as thoee given below.

71. The probl... of fuelwood Cl"therirg is often not peroeived
as a priority which needs to be addressed urvenUy for the
followiR;l reasons:

(a) Other probl.... such as fcxxl prodJetion and vater
collectlcrt are rore press1.rg:

(b) The wood ia usually available free of charvel

(c) f\Je lwood collection is seen as pert of a wanan' a
household chores:

(d) Lack of wood is often considered an individual
probl.... not the prctll"", of the <XJ1IIUl i ty as a whole. .!y

Another probl"", which appears when land ia to be allDcated
for tree growing is that the village ch iefa might be
reluctant to give ""ay land for long-term prognume. of this
kind and thus lose some of their power to percel out land on
a short-term basis. W

72. The most useful approach to the problem would be to
plant multi-use trees such as Acacia Albid.!t and Leucaena
leucocephala, which not only provide fuelwood. but also
tL1t>er, fertilizer and shade. Another approach has been the
attertt>t to introduce more efficient codc.lno stoves in an
atte1tJt to cut down the arrount of wood or charcoal needed to
cook. a given crnount of food, ",ls unfortunately 1& not a
straighUorward exchange of an inferior apparatus for a
better device. First of all, a new stove usual Iy costs rore
than the traditional one, but its advantage eNer the long
term !MY not be perceptible if its fuel efficiency te not
markedly hig,er than that of the previous nodal. The new
.tove. might be more Ieboee-Ieeenetve if they require the
fuelwood to be chopped into smaller pieces before use.
Also, a new stove might rot be able to serve as a means of
lighting the dwelling, fort:irg the family to light a
separate fire, whidl in turn cancels cut any ecaK11lic gains
....de by usirg a fuel~ffic1ent stCMl . Lastly. the
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Introduction of more sophisticated stoves fran outside might
by poss the traditional village artisans who had been making
the prev lous IrodeL 46/ 1he above a re """'" of the factors
whi c h need t o be taken i nto account when attempting to
I nt rocb:e I",roved cooking stoves.

73. Burn ing: MOOO is not an e ff icient way of obtaining
e08[9Y, but i t i s still the cheapest and most read ily
available IlIIOallS of prociJcing heat on rural Africa. Jl:e rosene
would be an alternative, but i ts high cost and the probl_
of transpocti.r1ljJ i t to reecce rural areas do nc>t. e it a
v iable option at present . Another al ternative which re very
I ne xpens i ve to use Is solar enetQY. The probl ....
e ncountered with solar cc:dc.ers, I'K*ever, have made i t clear
thet they are no t acCeptabl e . 1he reason for this Is ....Inly
that t o use a sol ar cooker the f .wi l y ><lUld have to charge
I t . pat tern of life to adjust to thi . apparatus . A s lJllple
sol ar c:odter which ccocentratee the SlO 'S rays at one point ,
creating enough h""t to boll eaeer, ne«ls to be constantly
adjusted to the sun's positi on. Also, the IUlt>er o f pots
which can be attached to i t 1s limited to on e , 50 ve ry
little foal can be cooked at one tine. In rural Af rica, the
evening al I. often the most lqlortant. and it i. thus
Impos.lble to use the solar cooker at thi. tine of the day.
For wcmen who are used to cooking Indoors , roving outdoors
to perfo... th l. vital activity y also be undesirable .
1here ate IDee advarced solar cookers available which
overcane scme of the above probl..... but they are costly and
nead Jrot"e sophisticated installation procedJre• • W

74 . The use of blogas Is potentially the mo.t promising
alternative to fuelwocd. as the e"'"'Ple of Otl"" has shawn .
In Africa , the practice is not yet Widespread, because it
taaa. various obstacles . ~ problem Is that the use, of
biCl\las Is more efficient when It Is stored In large
quantities , which would mean the sharing of one ene rgy
source by a number of households, either at a communal
cooking place or by pip i ng leading to each home . Both
alternative. pose problems . as COTIIlUllaI cooking might not be
a deslrabla alternative. and because piping could prove
quite costly. 48/ Another restriction Is that llvestock
rearir~ and agriculture are often separate activities in
Africa, moklr'Q difficult the access to the manure needed to
keep a blCl\las fermenter operating . Blogas ><lUld have the
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best chances of catching en in the pa.ts of Afdca which
support, livestock and agriculture on the s.sne farm, as is
the case in East Af.ica. W

75. The intro::Juetioo of alternative sources of energy is
often not successful <1Je to the high initial costs involved.
Even if a don,,. can be found to alleviate this probl....
there are often insurmountable social obstacles to the
acceptance of an alternative to the t.aditional oorning of
wood fo. energy. The pro:luetivity of ....11 faIlllet"S can. at
this staQe, only be increased if they have easier access to
"Oed, leavirg theII. re time for other farm ceoees, ntis
means that aboYe all rrore trees need to be planted. The
emphasis needs to be placed a'I multi-puI"p:)Se trees, which
would be the beginning of the integ.atien of ag'Oforestry
with crcc fa ing. Trees are needed not cnIy to provide
fuelwoo::l, bJt also to prevent soil degrmation and erosion,
as well as to provide vital mulch, wocrl for tools and
construetioo, shade, faider for ani Is and even foed for
human CXrlsuaptioo. Trees will CCIltirue to play an
absolutely vital 'Ole in the devel_t of ru.al Afrtca and
.ust be given the highest priority. Ilenc:e, agro-forestry
seems to be the t viable solution to the energy crisis
and can be "WIled en a I atge. scale than the <>the. opt Ions.
particularly since fuelwoc:d will remain Africals primary
source of energy.

SOCIo-tXXHJUC ASPIO:1S Of' nx:R'llI.(X;'f

76 . Technology can be the solution to many of mankind's
problems, wt it 18 rarely introduced wit..l'n.lt sane form of
social change to accx:xrpany it. 111is is eo less true in the
cootext of sm.'Ill farmers in Africa . Technology of a certain
type, namely "appropriate" or "internediate" technology is
nowadays often seen as the panacea to the prob.lene fac iog
Af.lcan farne... To what deg.ee this Is true will to a
q ree t; extent depend en the acceptabl11ty of the technology
in the society It is supposed to bring benefits to.

77 . The use of 1nl>roved technology has a dt rect, reret ton to
l"'Pt"OYelIlents in the standanl of liVing of the people who use
it . Better technology, no matter 0C:tw si~le it may 5e«D,
saves times and provides the the opportunity to enjoy
hlghe. yields and thus the potential to make a prof tt, en the
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Ru.al life no 10l1\l8' holds any c!la[lllS fer them . In Uganda .
agdcultural prtrlJction has fallen because the youth are not
ava Uable f or farm worl<. 50/ "Reducirg drudgery is
I"""nant in retainirg a COllIlIitlrent to farmirg by the young.
a nd in releaslrg women an:l children particula.ly ft"all the
t oi 1 and tedi of Mlly faCllirg cperet.Icna to spend thei.
tille n! prtrlJet ively on othe. activities ." W Su itable
tec hnol<>;lles cculd he lp rake farm worl< Il1O'8 profitable and
less tedioJa, and , thus, re attractive for tmee yroths
and ...., have a propensity to disappea . to urban areas .

BO . S i nc e i t I s the women on small faCllB in Af.lca who have
t o do the met worl<. i t Is they who should be profitirg ..,..t
f r be t ter t.eehnol c:g i es. 8c::Jl,Jever, teehlologies can
aogravate rathec t.han e1iainate soc ial inequi ties ,
especially if IlDtor-poeered llll>Chinery is introduoed . "sane
researchers, CJbeerving the ~ of t.eehnolcgy Q"l wcmen ,
argU!t that , far fna their beirg beneficiaries , the role of
vcnen can deterioc te as a co!9Jlt of. fann mechanizaticn.
P1en are of ten quicker to associate with lMlChinery , leavi~

the ~hed an:l t tedious jobs to wcnen." 52/

81. Besides this argunent against the introduction of
mach inery, there are others, such as the dlsplacerTent of
labour by engine-pcwered machinery in areas where there is
un- or under-employment . -Improving hand or expanding
ani.... l sy4tems is gene.ally considered to have a gentle and
.... Inly beneficial effect on errployment and other
59<=10 eCQlCllllc par tttrs· . " , .• Inp.Jts can be increased
L th.r<Jl41 rteChanizatiO!! I .... after a certain point, however,
further mechanization beqfns to substitute for labour ,
particularly permanent hired labour.· 53/ Nevertheless ,
appropr Ie te technologies can also help-cverccee pedodlc
labour shorta;les in areas where sum problems beccme acute
during certain seasons in the farmirg cycle where 4 lot of
manpa.ror is. needed,

82 . The question of equity artses not only between men and
wcmen, bJt also betweEl"l po<r farmers and t.hoae who are not
so poor , Technology can aggr-avate the inequa lities between
r i c he r and poorer ferrsers , 54/ as the ri cher ones may be
able to afford certain tyt:es of technolOOY, such as a
l ow-eos t diesel-powered wate. pump which significantly
re teee yield. while the poae. facme. has to do without .
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the least access to credit, and, thus, are least able to
pull thsnselves up by their bc:>cXstrops.

Pricing Policies

86. Pricing policies also have had an adverse effect on
small farmers' productivity. A farmer who will not gain
higher profits by produclnq and then selling rore crops will
have no incentive to do 90. Often a farmer is forced to
sell at harvest time and/or at fixed prices, whim tend to
be very low. "One of the IMjor sources of failure has been
the ecoucnic envirawent. Even where inputs were provided,
farmers oft«l had rD" real incentive to DJy theII or use thea,
because the prices they coold get for their produce were not
attractive... Low farll prices perpetuate no-il'pJt famirg
and the inin;) of the !IOil.· 57/

TechnolCXlY Policies

87. Technolcgy policies also tended to lqnore .....U-scale
and intermediate technologies in favour of lan;Jer-scale and
-:hanized aleS . The ...jority of the faJ:llers were generally
ignored, and technologies were expected to spread fran the
top down, rather than being developed in conjlM'lCtion with
the sull farmers. -The policy instruments used have
provided wrong signals end encouraged the tronsfer of
inappropriate technologies. Por eX2I1'{>1e, price policies,
eatprisin;J subeidies, tax c::cn:essions, unit pdci.n:J,
CNervalued exchange rates, ecc ; , have favoured lacge against
small producers, high-technology over intermediate/
appropriate stages, am urban consumers CNer roral
producer-a," 2Y
88 . It is necessary that the intended beneficiaries of a new
or irrproved teehrology are involved at all stages of
planning and developnent . Solutions whi ch are i""""od fran
outside wi l l be less welcome . If the community is involved
it will develop a sense of responsibility towards the
innovation and will not see it as sanethlng which is to be
operated and maintained by outsiders. There may be nothing
i n trinsically wrong wi t h the technolCXlY which is introduced
from outside , but it might not be acceptable because the
i ntended beneficiaries had not been involved in its
developMl'lt . "The hig:. rate of non-adoption of the
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i ntermediate technolcgies have often been I'lE!IQlected in
f~vcur of rrechanization ("tractorization") in l'Mny Af r i can
countries .

93 . Farmers nust be gr<5lted rore attractive prices for their
produce , ~nd given better access to marlc.ets in order to give
them an ircentive to increase product Ion , Access to credit
would also have to be facilitated in order to give small
f~DDers the I'leaJ1S to acquire new tJ:x)ls and animals .
Emphasis RlSt be placed on fcx:rl crops, rore so than in the
past, when cash crops were gl.....n the benefits of
mechnization, fertilizers , ete., because they earned the
ccuntry aach-needed revenues .

94 . "'ch ~Is has been placed on self-reliance In recent
yea rs in an atteapt to cut down dependence on foreign
technology, capital and ot.her inputs . one step towaros
self-reliar"Ce -..ould be for goverrmernts to fOrJllJ.late
policies which prarote Indigenously proWood Intermediate
technologies with the specific aim to Increase foocl
production at the Initial s tage. Attelllpts at Introducing
tractors ha..... often failed , and so beve top-<Iown schEnles of
technology diffusion . lt i s time to place the new focus on
the SIMll food-producers Ond on the fOrnllhtion of policies
taking their needs into account , since these ultimately ace
also the needs of t.he entire nation .

95 . The introduction of s irrple" low-cost and sustainable
technologies shou ld be s een as the f i r s t ste p toward s
self-reliance , foa1 s elf- su f fic i e rcy and incane generation .
When a stage i s reached where there is sufficient i ocone to
be able to afforo lI'Ore so!'hlstlcated machinery, th is s t ep
can be taken , but the first step cannot be bypassed on t he
road towards developnent . There are signs that agricul t ural
pol i c i e s a re bei ng g i ven the attention due t o them by
Af rican governments, Wand these e f fort s nee d to be
encour~d.

96 . ln conc l us i on , it IILISt be ~aslzed that I t Is
~rat l"" that local conditions are taken into OCOJUnt when
decid i ng on a technology pol icy this means that much
research needs to be done at the level of the small farmer .
As c an be s een f ran th e~les given in this paper, the
potential for signif i cant ga ins in prcduct.Ivt ty exist 00
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small farms in Africa, arrl the developnent of the r~ion

hinges C>'I the ~roverrent of the lives of the people who
represent the majority of its population. It nust be a
step-by-step approach, because past failures have shown that
the imposition of technologies from above has not been
successful. The time to start with this developmnt is raw.
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