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SUMMARY

The rural areas of Africa are the home of over 70 per
cent of its population, of which a majority is made up of
small farmers. Despite their numbers, they have suffered
neglect and their productivity in relation to their potential
is low. To regain food self-sufficiency, the small farmers'
productivity needs to be increased, especially in light of
increasing population pressures and a decreasing focd
self-sufficiency ratio in the region.

One way to increase productivity is to use new and
improved technologies on the farmms. These technologies and
techniques are already in use on a limited scale and need to
become more widespread in the region. The technologies in
use on small farms often leave much scope for improvement and
thus even a relatively minor change can make a significant
difference in productivity. The most important
characteristics of the technologies suitable to small farmers
in Africa are sustainability, maintainability, low cost and
social acceptability. The paper examines technologies which
satisfy these criteria. Furthermore, some techniques, such
as alley cropping, are discussed which could increase
productivity without the need for the introduction of
technologies from outside.

The widespread adoption of low-cost, sustainable and
locally produced technologies is seen as a necessary first
step towards higher productivity. As higher productivity is
achieved, the farmer will be able to afford more
sophisticated but adapted equipment, Not only will his or
her productivity be increased, but the rural areas will
became a more 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 wamen to tend the
fields. Since it is the women who perform the largest part
of farm work, technologies must be geared toward them if they
are to have the most impact.

Governments need to formmulate coherent policies with
regard to appropriate technologies to be used on small farms,
as well as pricing policies which will give the farmers an
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incentive to try to increase their production. Past failures
have shown that the introduction of mechanized equipment is
not the solution to this problem, and it is for this reason
that a step-by-step approach to the introduction of suitable
technologies is advocated.
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INTRODUCTION

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 population of the region. It
has been widely recognized and accepted that the region
cannot progress with its development without the
strengthening of agricultural production to achieve at least
sustainable food self-sufficiency. Without this
self-sufficiency, Africa will stay overly dependent on
outside assistance, costing it not only valuable financial
resources but also its dignity if not sovereignty. It is a
sad fact that the present trend in the region is towards a
lower food self-sufficiency ratio than in previous decades.
This is due to a high population growth rate, coupled with
methods of food production which are not always optimal in
relation to the potential of the land. It is well
established that one of the major causes of the poor
performance of Africa's agricultural sector has been and
unfortunately remains the neglect of the sector by national
policy makers. The basic problem facing Africa today is how
to feed its growing population with the available resources.
Compared to Asia, Africa has a much lower population density
and thus much more land is in theory available for
cultivation of food crops. In practice, land in Asia is
cultivated more intensively, and with a higher degree of
technical resources.

2. Furthermore, part of the land suitable for food crops in
Africa is taken up by cash crops, and much of the food is,
therefore, grown on marginal land which cannot sustain
prolonged cultivation. During times when population
pressures were not as great as in the latter half of the
twentieth century, African farmers were able to practise
shifting cultivation, moving from one plot of land to another
to let it rest and recover its productivity. For this
purpose, more and more land was cleared, and plots could lie
fallow for some 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 became increasingly
difficult to find new land to practise shifting cultivation.



Often the new land is only marmginally suited to growing food
crops, and it is also frequently cleared at thas sxperse of
valushle rescurces, such a= forests, This margimal land is
often further smesy from vital resources such as water =nd
fuelwood, making its cultivation =more tise-conmuming and
laborious.

3. One way of alleviating and even overcoming the probless
of food crop production in Africa is to introduce sppropriate
technalogles of » kind which would enable the African small
farmer to incresse his or her productivity without hawing to
resort o the destruction of formsts or o trylng W
cultivate mafginal land. This technology should also be
within the farmer's means and should be sasily saintainsble
and suitabls to the prevailing conditiona on the farm, Small
farmers fom the backbone of food production in Africa, but
it is these ssall farmers who are the most neglected when it
comes o allocating resources. One mst ot overlook the
vital role these famecrs play in feeding the continent.

Without them, the urban populations would soon be without
focd except through importations. Therefore, it is necessary

to focus on these small farmers if one is to achieve progress
in developing the mgion. It is too often the case that
countries place mom emphasis on the production and export of
cash cropa, s it s these crops which have been
traditionally eaming foreign exchange for the econcmy.

4. In fact, the Lagos Plan of Action recgnizes the crucial
role which technology has to play in the development of
Africa’s agriculture. It states, inter-alia, that "attention
should be paid to the role of science and technology in
integrated rural development. ‘This would require, among
other things, the generation of financial resources and
political will and courage on the part of ley and decision
makers of the continent to induce pro mrﬂ’ change with
far-reaching effects on the use of sclence and technalogy as
the basia of socio-economic development as a matter of the
:tuut ’ﬂffm' and urgency at this fateful juncture in

5. This study attempts to give an overview of
and technigques which already are luu-udmmmm
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more widespread use on small farms in Africa. It also
endeavours to indicate how these could play a role in
improving the productivity of small farmers. Bmphasis is
placed on simple, or so-called "intermediate"™ technologies,
and also on technologies which can be produced indigenously
or with the least possible amount of foreign inputs. The
sustainability, maintainability and ease of operation of the
technologies was always kept in mind when chosing examples.

6. The study also attempts to show that significant gains
in productivity are possible by using largely indigenous
technologies and technigques which require no or only minimal
outside inputs. The use of such technologies is to be seen
as the first necessary step towards higher productivity,
which would then enable a farmer to invest in more
sophisticated but adapted technologies if required.

RELEVANCE OF THE STUDY

7. The economic base of the development of the rural sector
of Africa 1is generally agriculture which is largely
substistence oriented. Cereal is its pre-eminent subsector.
The producers of food in Africa are mostly small farmers,
majority of whom are women. Simple hand implements (hoes,
axes and machetes) symbolize their traditional technology and
low productivity. Hence, agriculture, having settled down to
a low level of equilibrium of income savings and investment,
started stagnating. The consequences of its stagnation was
dramatically 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
Africa's socio-economic recovery and transformation lies in
the increased productivity of its agriculture and attaining
foad self-sufficiency. 2/ There has to be a transition from
hand hoes to more efficient technology if the productivity
potential of African agriculture is to be realized. FAO's
study "Agriculture: Towards 2000" shows that 60 per cent of
the anticipated increases in farm production has to come from
higher productivity and the rest from extension of acreage
and greater intensity of cropping by raising the
productivity. At the initial stage the emphasis has to be on
the small farmers, whose preoccupation is survival. For, in
-3 -



terms of acreage, output share of the rural population,
generation of employment and poverty alleviation the role of
small farmers is critical. Hence, this study concentrates on
discussion of the types of technology which are considered
appropriate to the small farmers.

METHODOLOGY AND LIMITATIONS OF THE STUDY

9. The basis of this paper, which is the cutcome of a desk
study, is infommation compiled from numerous publications
dealing with rural technology, both from the United Nations
and other sources, with an emphasis on the conditions in
Africa. Generalizations had to be made due to the lack of
specific material from various member States. It is hoped
that the examples given are representative of the situation
of the region as a whole.

10. The study does not purport to cover all types of
technology which may be relevant to African farmers, but an
attempt has been made to include those which seemed to have
the most impact on small farmers, as these are the focus of
the paper. In the selection process, which necessarily had
to be carried out, certain types of technology were left out
altogether or only mentioned in passing. These include
technologies dealing with house construction, clothing,
household items, infrastructure (roads, etc.), foundries and
blacksmiths. Large-scale and capital-intensive technologies
are also not included. Motor-driven technologies such as
tractors were considered only marginally relevant to most
African small farmers especially due to the history of
failures of motorized implements in Africa.

11. As the study is concerned with small farmers in Africa,
many technologies were considered both beyond the scope of
this paper and beyond the means of the small farmer to obtain
them. This, of course, imposes a limit on the types of
technology which are discussed here, generally small scale
and simple rather than large scale and capital intensive.

12. The study is also of course limited by the fact that due
to budgetary constraints no field work could be undertaken to
supplement  the  information obtained from existing
publications.



DEFINITION OF A SMALL FARMER

13. The definition of a small farmer can vary from country
to country and depending on the type of land he is
cultivating. Since this paper is concerned with Africa, one
can include farmers who are cultivating a total area of up to
5 ha. of land, which would be a big farm by Asian standards,
for example, where a small farmer would be someone
cultivating a plot of land of 0.5 ha. Also a smaller plot of
irrigated land could be considered as equivalent to a larger
plot of unirrigated land which has roughly the same
productivity. In Africa, a farmer is often a woman, and this
should be kept in mind even if the male pronouns are used to
describe them.

14. 1In the African context, a farmer cultivating land up to
2 ha. in size is considered a small farmer, though the
technologies used by someone with land up to 5 ha. in size
would often not differ much from those in use on a smaller
farm. A small farm is most often run by a family engaged in
subsistence farming and uses labour-intensive methods. The
difference between a farm of approximately 2 ha. and one of
up to 5 ha. is often that the bigger one uses animal power
for certain operations.

15. A small farmer with 2-3 ha. needs to use at least 60-70
per cent of his land to grow food crops to feed himself and
his family, assuming yields of 1 tonne per ha. of cereals.
Further characteristics of small farmers are "low and
unreliable yields, unimproved species, low use of fertilizer
or animal fodder, and limited pest and disease measures."” 3/
Furthermore, a small farmer's low productivity leaves him
very little capital with which he could take the risk of
acquiring new technologies.

DEFINITION OF APPROPRIATE TECHNOLOGY

16. A survey of the relevant literature shows that there is
a general agreement on what constitutes appropriate
technology for farmers in developing countries. dz
Appropriate technology is often defined as having
fol lowing characteristics:

(i) low in capital cost;

(ii) labour intensive rather than capital intensive;
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(iii) use locally available material as much as possible;

(iv) should use local labour and skills and create jobs;

(v) should be affordable by the beneficiaries, i.e.
small farmers;

(vi) need a low level of skill to operate, be able to be
operated, controlled and maintained by local
population;

(vii) can be produced by a small metalworking shop or in
village itself;

(viii) must be compatible with local values, attitudes and
preferences;

(ix) be subject to high degree of control and initiative
by users;

(x) be flexible to suit changing circumstances;

(xi) facilitates the involvement of the beneficiaries;

and
(xii) be amenable to dispersal and have a demonstration
effect.

17. In general, it is necessary that the people who are
meant to profit from the technologies have a say in its
development and application. Furthermore, the United
Nations Industrial Development Organization (UNIDO) states
that "techmologies evaluated for appropriateness are either
already in use or new. With regard to technologies in use,
the objective should be to improve their efficiency and
productivity without transforming their basic
characteristics. Then the transition to more efficient
technologies would be easier. With regard to new
technologies, each technology must be assessed to determine
its suitability and acceptability in the context of the
local factor conditions and circumstances." 5/ It must
also be emphasized that a technology which is suited for one
community may not be suited for another community with a
similar problem to solve, because of differences in their
approach to the particular problem. One must avoid imposing
modes of behaviour on the people which are alien to them.
Neither should new technologies cause a drop in productivity
below the level that nomally would have been attained with
traditional technologies.

18. The technical knowledge of local people started to be
taken more into account, according to McCall, for a rumber
of reasons, such as the failures of many technical



interventions by development agencies, the rise of

Labour Organization's (ILO) basic noeds approach, the
experiences of the Non-goverrmental Organizations (NGO)
working at the grass-root levels, and the discussions on
local level development promoted by the United Nations
Centre for Regional Development. 6/

TYPES OF TECHNOLOGY
Hand Tools

19. There are various types of hand-held tools in use on
small farms in Africa. The most cammon implement is the
hand hoe, which can be found throughout the region. It is
usually the only tool used to till the fields and is
suitable for many different types of soil. 7/ The hand hoe
is often used by women and working with one entails a lot of
bending and stooping. This back-breaking work could be
al leviated by the introduction of hoes with longer handles,
especially since hoes with longer handles and heavier heads
can dig deeper into the soil. However, besides the problem
of greater weight which has to be wielded, another problem
encountered with longer handles is due to the fact that the
fields often are not cleared of tree stumps and other
obstacles. These obstacles have often prevented the farmer
from executing the wider swinging motion which is necessary
to use a hoe with a long handle. 8/ The logical solution
would be to clear the fields of tacles, but this would
require work which in many cases require much time and/or
technology beyond the individual farmers' means. The above
is an example of how a solution to a problem may seem
obvious at first, but then turns ocut 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 time and also to clear
land before cultivating. This is also back-breaking work,
and scythes and sickles would seem to be the obvious
solution to this problem. However, scythes and sickles,
despite their advantages in efficiency and speed of work,
are often too heavy for the farmers who use them, mainly
women, and are disliked also because they can cause
injury. 9/
-7 -



21. Planting and weeding also generally involve stooping and
bending, but there are technologies which can alleviate
these arducus tasks. There are low-cost, hand-operated seed
planters which can be made locally, and would make the task
of planting less burdensome and more efficient. Weeding is
also one of the most labour-intensive tasks on a small farm,
but simple weeders are available which can increase the
efficiency of the operation and thus the area which can be

22. The exclusive use of traditional hand tools imposes
numerous restrictions on the farmer, such as the size of
land he can expect to work on within the given
technological, temporal and also meteorclogical constraints.
The use of hand tools usually means that the farmer is
working at subsistence level. However, "because of the
primitive nature of many traditional implements, much scope
exists for increasing labour productivity by improved hand
toals and man-powered machines.” 11/

23. To give an idea of how hand-held implements dominate
over other technologies such as animal and motor-driven
technologies, some statistical examples from a few member
States might be useful. In Sierra Leone, for example, over
80 per cent of farm technology consists of simple hand
tools. In Ghana the figure is 85 per cent, and in Uganda
the figure is even higher, close to 90 per cent. 12/

24. Another problem area is the quality of locally produced
hand tools. They are often made of scrap iron, as no other
source of raw materials is available for local blacksmiths
and in general the quality is not of a high standard. Tools
of a higher quality are usually expensive and not readily
available. Thus, there is a need for the improvement of the
quality of locally manufactured tools to provide farmers
with better equipment.

Human-powered Technologies for Crop Proce ing and
SS Other

25. Besides the hand-held tools, there are a number of
human-powered devices which either already are in use or
which could potentially increase the productivity of small
farmers, if only by saving them time and labour. 1In this




category fall devices such as threshing and winnowing
machines, grinding mills, oil presses, comn crushers, maize
shellars, groundmut decorticators, cassava graters, etc.
All of them have a low initial cost and high local material
content (n comon and are easily available from the
development workers connacted with ressarch institutes.

26. After a long day of working in the field or carrying
heavy loads on their backs, women often spend their time
grinding crops such & maize, rice, sorghum and millet.
This is a tedious task, even more so after a long day's
work. The degree of exhausting labour involved can be
ascertained from the fact that it can take one to two hours
of grinding to produce enough flour for the evening meal for
one family. It is possible to alleviate this problem by
purchasirg & ssall comumity »ill a* a price which is within
the means of the coemumity. Thess hand-operated mills are
capable of an ocutput of about 15 to 20 kgs of flour per
hour, which means that 2 week's supply for one family can be
produced in shout half an hour, a significant improvemsnt
over the traditional method of making flour. 13/

27. ot only hand-operated mills are available, also
pedal-operated and animal-powered mills can be found. In
East Africa, maize is often mot ground into flour but only
crushed, and there are small low-cost machines which can do
this job more efficiently than the traditional method.
There are many other types of simple and affordable machines
which can make the processing of crops easier. Some
exanples are hand-operated oil presses which are used to
extract oil from oil palm fruit, coconuts, groundnuts,
caster sseds and simsim. There is also a simple apparatus
which decorticates groundnuts, thus reducing the effort
needed by a significant degree.

28. S5ome equipment, which may be beyond the means of a
single farmer to build or purchase, could be purchased by a
camunity as a wvhole and shared among the families. This
would enable the acquisition of better equipment, which
would in turn reduce the time and lsbour needed to process
the crops. This saving in time and energy can he put to use
in other areas, such 23 non-farm income—generating
activities.



crops. Pyrethum, which can be cbtained locally, is an
example of an insecticide which involves & minimum of

prevented from entering the storage crib by filling and
sealing the walls tightly. In Zambia, cribs plastered with
dried mud inside and cut are used to store maize kernels.
I:I.l/ Aowever, it must be ensured that the grain is free of
nsects before it is placed inside the crib. To prevent
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insects from entering the crib as passengers on the crops,
it is advisable to dry the crop in a solar dryer before
putting it in the storage crib. The heat kills or expels
any insects which might be amongst the crop as they are not
able to withstand the temperatures generated inside the
dryer. Drying the crop also prevents the accumulation of
moisture which could destroy it by creating favourable
conditions for moulding and rotting.

32. In Nigeria, where the "estimated losses are as high as
20 per cent for maize® 18/ 1In parts of the humid south,
different methods of storage have evolved depending on the
climatic conditions. The storage methods used in

Nigeria are described as follows by O.A. Koleoso and 0.0.
Onyekwere: "Maize in the south is too wet to store after
harvest. The problem is to get the moisture down to 14 per
cent, the recommended level for bag storage. An ingenicus
method of drying is used in the south. The farmer stores
the maize in a crib, which is a rectangular basket-like shed
with legs made of bamboo. The bottam 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 removed are carefully
stacked and dried by air blowing through the corn layers.
The maize nearest the outside dries first to about a 14 per
cent moisture level and protects those in the centre from
infestation and mould. The bamboo legs prevent the entry of
rodents. This ingenious drying method costs the farmer next
to nothing. When required for sale, the maize is removed,
shelled and bagged. The difference in northern Nigeria is
that the maize is harvested when already pretty dry. Husked
maize is stored in mud huts built up to prevent rodents
entering and is shelled and bagged depending on market
demand... In co-operative farms and government-sponsored
organizations, insecticides have been used on the cribs...
The drawback in this respect is that the maize cannot be
consumed for at least three months, and that some insects
became resistant to the insecticides." 19/

33. As can be seen from the above examples, there is
sufficient indigenous know-how on crop storage, as well as
simple and easily replicable improvements which can be
applied in order to reduce post-harvest foad losses.
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Productivity could be raised considerably if these
improvements were applied on a larger scale.

Animal Traction

34. The use of animal traction is much less widespread in
Africa than the use of hand-held implements, often being
used on less than 5 to 10 per cent of a country's farmed
land, though more farmers practice animal husbandry than use
animals to do farm work. Animal traction in most cases
means the use of oxen to pull ploughs and other implements.
Despite its great potential in increasing the productivity
of the small farmer in Africa, it is a technology which
remains under-utilized. The principal reasons for its
relatively low level of wutilization are the lack of
traditions of animal husbandry in many parts of the region,
and also the prevalence of diseases which kill cattle in
sub~Saharan Africa.

35. The most common draught animal is the oxen. 1Its
advantages are that it is hardy, strong, easy to feed, works
slowly but steadily, needs no complicated harness and yoke,
and can be sold for meat. The disadvantages include the
difficulty of training it, the need for large grazing areas
and its relatively slow speed of work. 20/ Donkeys are also
hardy beasts of burden, but their 1l size limits the
range of uses they can be put to.

36. The battle against trypanosomiasis is being fought on
various fronts. The cheapest and most environmentally sound

method is to catch the tsetse flies which spread the disease
with low-cost traps, in which they are left to die. This
method shows promise, especially if it can be spread over a
wide enough area., Another approach is to vaccinate the
animals or to spray pesticides on tsetse-infested areas.
"Since 1978, both the Food and Agriculture Organization
(FAO) and the International Livestock Centre for Africa
(ILCA) have begun studies on cattle varieties resistant to
trypanosomiasis. The ndama cattle of far western Africa and
the muturu of coastal western Africa appear to have natural
resistance, but are smaller than the usual African zebu
breeds. However, crosses between the zebu size and the
muturu exist in both Nigeria and Benin which combine zebu
size with natural resistance. Improving and spreading these
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resistant breeds would seem a safer way forward than massive
spraying of chemicals, the long-term effects of which are
little known in Africa." 21 Despite these measures,
trypanocsomiasis remains a major impediment to the widespread
introduction of the cattle. In some cases the introduction
of draught oxen failed because they succumbed to
trypanosomiasis, one solution was for the farmers to poocl
their resources and hire machinery such as tractors to
sustain the desired level of productivity.

37. Another problem encountered with the introduction of
animal power is that in many parts of Africa, there is no
tradition of animal ownership and care, and that it is
therefore "extremely difficult to instil in / the farmers /
the necessary management skills and sympathy that the use of
animals demands. These are very often the areas where the
animal health problems are greatest so that introduction
will not necessarily produce the hoped for advantages." 22/

38, Attempts to improve on traditional animal-drawn
implements, such as ploughs have sometimes failed miserably.
ILCA developed a one-ox plough for use in Ethiopia. It was
based on the Ethiocpian maresha plough, which is nommally
pulled by two oxen, and was initially designed to overcome
the shortage of oxen in the country. While the one-ox
plough worked well during trials, it did not meet with the
farmers' approval when used under actual field conditions.
The reasons for the failure are described as follows: "...
The ox had to trail the new plough at the end of a flexible
rope harness. This was different from the two-ox yoke,
which is fixed fairly rigidly to the plough. With the rigid
coupling, the farmer can exert weight on the plough to steer
the team of oxen... Also, when one ox stumbles, it can
steady itself against the other. With the one-ox
arrangement, there was no rigid coupling, so the farmer had
to lug the plough himself. On the one-ox plough, a skid
regulated the depth of ploughing. The skid broke easily and
farmers could not fix it themselves... In future, ...
before scientists go to work to ease the plight of the
peasant farmers, they would do well first to ask the farmer
a few questions". 23/

39. Despite the above-mentioned problems, animal power
represents the economically best solution to the increase of
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oxen can work significantly more land in a given time than
hand tocls. Animals are cheaper than pu

and operate, and do not need spare parts and costly fuels.
Neither do machines reproduce on their own rd
fields of small farmers are often irregular in

have cbstacles such as tree strumps in them which would
the use of machinery impractical. Dust and dirt are
impediments to the smooth running of machinery which do not
affect draught animals very much. The efficiency of an
animal is, of course, dependent on how well-nourished it is
and on the design of the equipment it is pulling.

40. Although animal power is slowly gaining ground
countries such as Nigeria and Zimbabwe, hand-tool technology

still dominates in most countries, especially in the Sahel
zone. 2 On balance, "the advantages of work animals are
that t can offer a relatively low-cost, low-energy,
self-supporting, reproducible. .. and potentially
comprehensive system of appropriate mechanization... The
main disadvantages of animal-power based technology are that
it requires animal-husbandry skills which are not always in
evidence, and animals and equipment remain expensive for the
average smallholder...® 25/ as well as the prevalence of
diseases which kill Is, such as trypanosomiasis.
However, animal power probably still represents the mose
econamically viable and socially acceptable means of
achieving higher productivity for small farmers in Africa.

5

Motor—driven Machinery

41. Motor powered machinery is still a rarity on small farms
in Africa. Despite the various types of machinery which
potentially are suitable for African conditions, experience
with farm machinery such as tractors has shown a very low
success rate. In Uganda, for example, only 0.0l per cent of
the farmers have tractors. 26/

42. The reasons for this general failure are numerous but
not difficult to appreciate. First, the price of mach inery
is generally beyond the financial means of a small farmer.
In an attempt at modernization, African countries introduced
tractors without fully taking into account the prevailing
conditions on their farms. Any alternative scheme which did
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not invelve "moderm™ machinery came to be seen as
and the result was much waste of reswrces and
tractors.

backward,
abandoned

43, The reason why tractors were abandoned lies in the fact
that spare parts are diffienlt and costly to obtain, and
that the machinery was not used and maintained properly,
often due to lack of skillad mechanics. The mom parts a
machine has, the more they are likely to fail. Purthermore,
the fuel needed to run the machinery might not always be
available, or oo expensive, mcaning that the sachinery will
lie idle for a long period.

44. Machinery which seem= to be suitable for small farmers
has been developed, such as s=all aone—axle tractors, but "in
the main, it is mot possible to scals engine-powered
t-:fnnlnwtuntumelmlmﬁtltuwnurut
financially suited to the individual smallholder.® 21/
Engine—powered machinery in geheral is expensive, not
produced locally =nd requires fossil fuels and constant
skilled maintenance to work to optimum level. Small,
fuel-efficient and robust machines have been designed and

manufasctured, but might not be sasily acospted as a "resal”
Eractor.

45. A further constraint on the introduction of motor-driven
machinery is its potentially adverse social impact.
Machinery generally becomes the domain of men who tend to
apply it to cash crops rather than food crops, which leads
to an alienation of the women who are relegated to the more
tedious jobs and thus do not benefit from the introduction
of mach inery. 28/

46. There are examples which show that tractors are not
indispensable and can be replaced by other means. “"For
instanoe, the claasic armw.-nl-. about the tractor is that the
ground is s0 hard after the dry season that only a tractor
will break it quickly enough to allow planting, the timing
of which is absolutely critical to within a few days. The
ocbvious answer to t'hi- is to change slightly the pattern of
agriculture so as to avoid the need for a tractor. Our
agricultural pecple, who have worked in East Africa for a
long time, ullwthatmishnhamm.ﬂ is baing done
on increasing scale. You not.,
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claar say the rubbish lying on the ground lssedistely after
the The answer is o run dock's-foot tines through

7. Capital-intensive nachinary does not seem to be the
leewdiate anmeer to the question of how 4 lreresss 2 small

altarnatives to engine-driven machinery seem to be e
sultabhle to small farmers in Africa at the present stage of

development.
Cropping and Fectilizing athods

ﬁ;hnul iea per dth d:ql e Tt o la
se ay ay an important role in
ralsing v:ltp of -21 farmars. Yield-raising
chemical fertilizers are usually beyond the financial means
of a small farmer, and, therefors, methods of natural
fertilization such as mulching need to be applied on a wider
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49. Me traditional form of growing crops in Africa is known
as inteccropping. In contrast to the Western practice, this
invalves planting differant types of crops on the same field
and not necessarily in rows. Unfortunately, this practice
was in the past condemned as not modern and thus was not
given the attention dus to it by the relevant research
institutes and universities which dealt with

yields, As the emphasis was placed on cash crops, the food
crops were najlectad, stremgthening the ispression that what
was being done by the small farmers was both irmlevant to
the nation's economy and bacioward. Luckily for the small
farmer in pressnt-day Africa, it has been recognized that
intarcropping offers nus=rous aivantages over the Western
systes, particularly in the African context.

50. "Ressarch ower the past decade has confirmed that the
peasanta had it cight all alomg. is superior
to monocropping in the African erwiroment.® It was
found that intercropping wes not simply an o
time, labour and techmology limitations, but "a considered

conservation, lowersd risk due to availability of at least
one crop if the others should fail, nitrogen fixacion,
reduction of pests because insect pests receive confused
pheramonic signals from a mixture of crops, increased food
security, better exploitation of soll mutrients and
moisture, better utilization of available land, creation of
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living though normally it is the men who control the income
generated by cash crops.

52. Examples of intensive intercropping can be found in
various parts of Africa, notably East Africa and Nigeria.
"In northern Nigeria as many as 156 separate crop
cambinations have been observed. The Konso people of south
eastern Ethiopia regularly cultivate 49 different plants,
shrubs and trees. In a single small Konso field of 0.2 ha.,
24 different species were counted, including sorghum, maize,
barley, millet, amaranth, tobacco, coffee, cotton, pigeon
pea, kidney beans, lima, castor and hyacinth beans, taro,
yam, cassava, safflower, linseed, red pepper, tree gourd,
and moringa, a tree whose leaves are boiled as

vegetables." 33/

53. Given the advantages of intercropping in Africa, it is
necessary to develop varieties of crops which give the
highest, and above all, stablest yields when planted among
other crops. A high yielding cereal crop which causes a
decline in yields of a tuber it is intercropped 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 farmm conditions has often presented
a different picture. High-yield varieties usually need
chemical fertilizers to give the desired results, but these
fertilizers may be inaccessible to small farmers.
Furthermore, the seeds of these hybrid varieties need to be
obtained from outside every year. Pest and disease
resistance may also be lower than with traditional
varieties, cancelling out any advantage gained by a higher
yield per hectare. Therefore, it is more desireable to have
varieties which produce viable seeds and have high
resistance to pests and disease, even if their yield is not
as high as the best hybrids. Stable yields at the lowest
possible risk and cost in a typical African farm environment
is the goal to be aimed at. Research is needed to find the
optimal cambination of crops which gives the highest overall
yield, and also reduces the incidence of pests. The fact
that intercropping reduces the uncertainties and risks which
an African small farmer constantly faces is a significant
reason for promoting this type of farming.
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54. Agroforestry, which combines forestry and agricultural
methods, is a promising way to make use of the natural
ability of trees to conserve and improve the environment in
which crops grow. Farmers need to actively plant trees in a
planned way, rather than relying on trees which grow wild.
Tree planting has already been pramoted in various
countries, notably Kenya. In the context of agroforestry, a
variation on intercropping called alley cropping would be a
means of increasing the productivity and fertility of the
ground. Alley cropping involves planting rows of trees
between the crops. These trees should be fast growing and
nitrogen fixing. Besides the multiple uses a tree has for
farmers, the main advantages of this form of cropping are
that the leaves can be used as mulch to fertilize the soil
without the farmer having to provide costly chemical
fertilizer, and thus increases yields. The most suitable
tree for this type of cropping seems to be Leucaena
leucocephala, which "grows fast, even on marginal soils, and
provides high quality fodder, mulch and firewoad." 34/

55. Alley cropping allows a piece of land to be cultivated
without having to intersperse fallow periocds, because there
is always enough natural fertilizer available to allow
continuous growing of crops. The planting of trees takes up
some land, but the increase in yield gained by their
presence makes up for the loss of a small portion of the
field. It is not costly, but can be labour-intensive to
establish. The gains are apparent after one or two years,
and the system does not cost anything after it has been set
up. No special skills are needed to start alley cropping,
and it is easy to learn. The farmer needs to know that the
trees have to pruned and the cuttings left on the ground as
mulch to provide nutrients to the food crop. More research
into alley cropping needs to be done, and it needs to attain
wider dissemination, but it seems to provide a viable
solution to the problem of how to increase productivity
without requiring the farmer to use scarce capital for
fertilizer and other inputs. 35/

56. Chemical fertilizers also need a certain amount of
knowledge on the part of the farmer as to the proper type of
fertilizer to use, the optimal dosage and the correct amount
of water to be applied in order to ensure its effectiveness.
This knowledge may not be available and could lead to
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mistakes being made, as well as increasing dependence on
outside assistance in applying the fertilizer. Purthermore,
the long-term affects of applying chemicals need to be
studied in order to avoid any possible medical problems
resulting from their use. Chemical fertilizers might give
better mesilts, but again, are often mot within the
financial means of 3 small farmer.

57. Mulching is a wvay of fertilizing one's fields without
resorting to expensive chemical fertilimers. Fopulation
pressures have forced African farmers to out down on fallow
periods and thus deprive the soil of the time needed to
regedrate. For this reason, the need for {ertilization has
grown more acute. Also, the fact thar more sanure s umed
as fuel rather than as fertilirer has also oontributed to
the lower rate of fertility of the soil. The only low-cost
altemative to the lack of land and capital ™ buy chemical
fertilizers is to spread the stalks and other debri= from
plants on the fields to tuwrn into mulch, which prowvides
such-neaded natural fertilization to the soil. As land
becomes more and more scarce, and more and more marginal
land is wed for fFarming, the traditional pattern of
shifeing cultivation is dissppearing, and altermatives have
to be sought. The first steps towards increasing the
productivity through mproved and sustainahle fectility lie
in practices such as mlching, alley cropping and
intercropping. Mot only do these methods Increase
productivity, they alsc prevent soil erosion, which is
another problem facing small farmers in Africa.

Water

58. In order to improve productivity, betber access to water
is necessary not only to improve the irrigation of the land,
but also to reduce the time and labour spent in ebtaining
it. ‘The obtention of water and its effective and efficient
use is one area which has great potential for improvement in
Africa. Most small farmers depend on rain ko water their
fields, and irrigation systems for small-scale farms are a
rarity in Africa, compared to other regions of the world.
More efficient means of collecting water, be it rainwater,
surface water are needed. PFurthermore, water
time
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cases, it is the women who collect water, and often they
have to travel very long distances to reach the place where
it can be obtained. Since it is also the women who
generally have to do the largest portion of farm work, this
means that they have less time and energy for their other
chores in the fields and at home. As more and more marginal
land is taken over by small farmers as a result of
population pressures, the distances which need to be
travelled to fetch water tend to increase. This is
analogous to the problems encountered in fuelwood
col lection.

59. One means of alleviating the burden on the women is to
dig wells and install water pumps and other water-lifting
devices, either in or near the villages, or if that is not
feasible, one can install devices near the water-gathering
points to make the lifting of water easier. The main
consideration would again have to be the simplicity and
mechanical reliability, low cost and low maintenance
requirements of the pump and its adaptation to the social
requirements of the people concerned. Various designs are
available, such as the chain-and-washer pump and hydraulic
ram pumps. 36 If a farmer is not able to afford one
himself, the village could pool its resources to cbtain one
or even build one itself at low cost if the material and
technical skills are available. Alternatively, it could be
financed by a donor agency. These pumps should be
locally-made and to the greatest extent possible be made out
of locally available materials, though some materials might
not be available in the immediate wvicinity of the village
and might have to be provided fram further away. After the
pump has been installed, its maintenance and operation
should be in the hands of the users themselves. This gives
them a sense of responsibility towards the equipment and
also a sense of ownership, and avoids giving them a feeling
of being dependent on outsiders.

60. Another cheap and efficient means of ensuring a more
regular supply of water is to construct and set up large
jars in which to store raimwater collected from roofs. 37/
This would also help in reducing the time and energy spent
on collecting water. It is necessary to construct a large
jar with a capacity around 3,000 litres out of cement into
which water from roofs can run when it rains. The cost of
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constructing such cement jars is very low, and they are
feanible even in areas with low rainfall. To imp
catchment, it ia practical to cover a thatched roof with
plastic sheeting, or, i{f posaible and af fordable, to have a
galvanized tin roof, though this is nmot a necessity.
Furthermore, these jars are not difficult to produce and are
much cheaper than containers made of other materials, such

as motal .
6l. It is a fact that most fields in Africa

;

to lack of maintenance, increassd salt and wter saturation
of the soil, displacemsnt of people and lack of trained
personnel to design the schames. This is mot o

as shadoofs, small earth and stone dykes and wells 1
with logs which can be set up cheaply by the farmers
es.

being able to grow a rumber of crops and having to
the land. 39/

Transport Technologies

61. In many parts of Africa, it is common to see women

car loads, oftsn water or firewoal. If a way to
to be



64. Simple and cheap wheelbarrows have been developed which
would seem to be a suitable solution to the problem of
transporting smaller loads. However, they have not gained
widespread acceptance because:

(a) the women are more used to carrying a load than
pushing or pulling, which can also be tedious, and

(b) the terrain which has to be negotiated often makes
a wheelbarrow unsuitable for the task. 40/

65. One solution would be to employ animals such as donkeys
to do the carrying, but these animals might not always be
available or affordable. The bullock cart which is common
in Asia has not caught on in Africa, partly because of the
prevalence of trypanosomiasis, 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 provide a low-cost means of transporting gocds to
market without the need of engine-driven vehicles. Often,
roads are of poor quality and repair, and a bullock cart is
better suited to negotiate them than a motorized vehicle.

Fuelwoad and Other Energy Sources

66. Wood remains the main energy source for 90 per cent of
the African population, 4 despite its increasing scarcity
and the great efforts involved in gathering it. Even in
Nigeria, which is rich in petroleum, 80 per cent of the
energy is supplied by wood. 42/ The seemingly unstoppable
trend toward deforestation and the depletion of woaod
resources has made it increasingly difficult and time
consuming for small farmers to collect fuelwood, and often
they have had to turn to alternative sources of fuel such as

cow 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 charge. This might not be a major cause for concern
if the wood were available in abundance close to home, but
this is rarely the case in rural Africa. The result is that
women spend much energy in collecting and carrying it home,
as well as time which could be applied more usefully to farm
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chores. The productivity of the farm could be increased if
the source of fuel were more readily availahle.

68. It is at present not conceivable that wood and its
derivats charcoal can be replaced on & large scale by other
sources of esnergy, wvhether renswable or not. The main
obatacles are the high ocost of other energy sources, and
their general unavailshility. The only alternative to wood
which ls readily available, at least in those parts of
Mrica which heve livestock, is cow dung. Oow durg burmns
with mom sacke and needs sore tending than wood fires, but
mote lsportantly, it deprives the soil of a valushle source
of natural fertiliser, contributing to the degradation of
the farmers' very source of livelihool.

. The situation is well described by "one of the few
stuslies of energy use in 3 nor-electrified village (n Africa
(Bara, Tordofan Prowince, Sudan, with a population of
10,050} with a per %u karosers conmeption of 17 kg/a
almcst four times national average. The study shows
that time for gathering firewood has increased from 1%-30
minutes to 1-2 hours in the last decade, with the result
that women are finding it increasingly impactical to collect
their cwn wood. Tnstead, peasants who have lost their land
to the desert now gather [(irewood for sale, and because of
the labour-intensive nature of wood gathering, at harvest
time the price of wood incresses by 25 per cent and charcoal
prices by 66 per cent. In the last decade (1970s) the price
of charcoal has increased threefold mainly duwe to
deforestation. Three—quartars of the houssholds which
purchase charcoal use it only in lamps while the other
quarter also has Primus stoves. Charcoal i{s used most
extensively in cocking, but also for space heating, melting
soap and ironing. The charcoal is burned in atoves or
heaters made from petrol cans. FPinally, desertification,
soll erosion and drought are increasingly serious problems.
The population is beginning to cut gum arablc trees for
firewood rather than market their sap, and definite declines
in the standard of living are being experienced by the

poarer majority of villagers." 43/

70. To break out of this vicious circle, the simplest
measure would be to plant more trees closer to or on the
farm itself. Alley cropping would be the ideal technigue to



apply in order to ensure a steady supply of wood for many
uses, not merely as fuel. However, even such
simple-sounding solutions have to face various problems,
such as those given below.

71. The problem of fuelwood gathering is often not perceived
as a priority which needs to be addressed urgently for the
fol lowing reasons:

(a) Other problems such as food production and water
collection are more pressing;

(b) The wood is usually available free of charge;

(c) Fuelwood collection is seen as part of a woman's
household chores;

(d) Lack of wood is often considered an individual
problem, not the problem of the community as a whole. 44/

Another problem which appears when land is to be allocated
for tree growing is that the village chiefs might be
reluctant to give away land for long-term programmes of this
kind and thus lose some of their power to parcel out land on
a short-term basis. 45/

72. The most useful approach to the problem would be to
plant multi-use trees such as Acacia albida and Leucaena
leucocephala, which not only provide fuelwood, but also
timber, fertilizer and shade. Another approach has been the
attempt to introduce more efficient cooking stoves in an
attempt to cut down the amount of wood or charcoal needed to
cook a given amount of food. This unfortunately is not a
straightforward exchange of an inferior apparatus for a
better device. First of all, a new stove usually costs more
than the traditional one, but its advantage over the long
term may not be perceptible if its fuel efficiency is not
markedly higher than that of the previous model. The new
stoves might be more labour-intensive if they require the
fuelwood to be chopped into smaller pieces before use.
Also, a new stove might not be able to serve as a means of
lighting the dwelling, forcing the family to light a
separate fire, which in turn cancels out any econamic gains
made by using a fuel-efficient stove. Lastly, the
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introduction of more sophisticated stoves from outside might
bypass the traditional village artisans who had been making
the previous model. 46/ The above are some of the factors
which need to be taken into account when attempting to
introduce improved cooking stoves.

73. Burning wood is not an efficient way of obtaining
energy, but it is still the cheapest and most readily
available means of producing heat on rural Africa. Kerosene
would be an alternative, but its high cost and the problems
of transporting it to remote rural areas do not make it a
viable option at present. Another alternative which is very
inexpensive to wuse is solar energy. The problems
encountered with solar cookers, however, have made it clear
that they are not acceptable. The reason for this is mainly
that to use a solar cooker the family would have to change
its pattern of life to adjust to this apparatus. A simple
solar cocker which concentrates the sun's rays on one point,
creating enough heat to boil water, needs to be constantly
adjusted to the sun's position. Also, the number of pots
which can be attached to it is limited to one, so very
little food can be cooked at one time. In rural Africa, the
evening meal is often the most important, and it is thus
impossible to use the solar cooker at this time of the day.
For women who are used to cocking indoors, moving outdoors
to perform this vital activity may also be undesirable.
There are more advanced solar cockers available which
overcame some of the above problems, but they are costly and
need more sophisticated installation procedures. 47/

74. The use of biogas is potentially the most promising
alternative to fuelwood, as the example of China has shown.
In Africa, the practice is not yet widespread, because it
faces various obstacles. One problem is that the use of
biogas is more efficient when it is stored in large
quantities, which would mean the sharing of one energy
source by a number of households, either at a communal
cooking place or by piping leading to each home. Both
alternatives pose problems, as communal cooking might not be
a desirable alternative, and because piping could prove
quite costly. gg{ Another restriction is that livestock
rearing and agriculture are often separate activities in
Africa, making difficult the access to the manure needed to

keep a biogas fermenter operating. Biogas would have the
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best chances of catching on in the parts of Africa which
support livestock and agriculture on the same farm, as is
the case in Bast Africa. 49/

75. The introduction of alternative sources of energy is
often not successful due to the high initial costs involved.
Even if a donor can be found to alleviate this problem,
there are often insurmountable social obstacles to the
acceptance of an alternative to the traditional burning of
woad for energy. The productivity of small fammers can, at
this stage, only be increased if they have easier access to
woad, leaving them more time for other farm chores. This
means that above all more trees need to be planted. The
emphasis needs to be placed on multi-purpose trees, which
would be the beginning of the integration of agroforestry
with crop farmming. Trees are needed not only to provide
fuelwoad, but also to prevent soil degradation and erosion,
as well as to provide vital mulch, wood for tools and
construction, shade, fodder for animals and even food for
human consumption. Trees will continue to play an
absolutely vital role in the development of rural Africa and
must be given the highest priority. Hence, agro-forestry
seems to be the most viable solution to the energy crisis
and can be applied on a larger scale than the other options,
particularly since fuelwood will remain Africa's primary
source of energy.

SOCIO-ECONCMIC ASPECTS OF TECHNOLOGY

76. Technology can be the solution to many of mankind's
problems, but it is rarely introduced without some form of
social change to accompany it. This is no less true in the
context of small farmers in Africa. Technology of a certain
type, namely "appropriate” or "intermediate®™ technology is
nowadays often seen as the panacea to the problems facing
African farmers. To what degree this is true will to a
great extent depend on the acceptability of the technology
in the society it is supposed to bring benefits to.

77. The use of improved technology has a direct relation to
improvements in the standard of living of the people who use
it. Better technology, no matter how simple it may seem,
saves times and provides them the opportunity to enjoy
higher yields and thus the potential to make a profit on the
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extra which thery do not need for thelr own fon. A
higher profit in turn means that moce money is for
everyday items which make life easier, and also for the
schoaoling of the children. Higher yields also mean tha
mome food is svailable for the family and
can be avoided. All these factors add up to a happler,
content family which also is healthier than one
not have the benefits of better technalogy and technigues.
This is not o say that techmology is the only factor
improved standard of living, but it doess c:ml;tu
important mspect in the solution to the problem L ]
improve the productivity and quality of life of a smal
farmer in Africa.

T8, Furthersore, if some of the extra money sarned through
higher profuctivity is given to the vomen, it is often the
cate that they will use it for the purchase of useful itess
and to set up small business on the side in order to have
tha chance to improve their incores even further. It is
often the case that new techrologies are demorstrated to the
men Oof a village or faming area, while the women who
actually do the work for which these technologies are
designed are not present at the desmonstration. It is
unforturately often the assmption thst it is the men who
are always the cres to work the fields, while generally the

ite is true. It is mostly the women in Africa who grow
the food cropa, and it is they who nead to to
the new technologies. The wmen need to be lnwnlved in the
process of disssmination, testing and of
technologies which sesm to hold the promise of improving
productivity. It can happen that a new technology is
demonstrated to the men who sre in a village while the women
who actually would have benefitted most are out in the
fields or gathering wool or water.

79. A lot of farms In Africa are run by women because their
hushands have migrated to urban areas in a valn serch for
better joba, leaving their wives behind to

family by herself. A woman

more in need of means which alleviate the burdens she

:
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Rural life no longer holds any charms for them. In Uganda,
agricultural production has fallen because the youth are not
available for farm work. 50/ "Reducing drudgery is
important in retaining a commitment to farming by the young,
and in releasing women and children particularly from the
toil and tedium of many famming operations to spend their
time more productively on other activities."” 51/ Suitable
technologies could help make farm work more profitable and
less tedious, and, thus, more attractive for those youths
and men who have a propensity to disappear to urban areas.

B80. Since it is the women on small famms in Africa who have
to do the most work, it is they who should be profiting most
from better technologies. However, technologies can
aggravate rather than eliminate social inequities,
especially if motor-powered machinery is introduced. “Some
researchers, observing the impact of technology on women,
argue that, far from their being beneficiaries, the role of
women can deteriorate as a result of farm mechanization.
Men are often guicker to associate with machinery, leaving
the unmechanized and most tedicus jobs to women.® 52/

81. Besides this argument against the introduction of
machinery, there are others, such as the displacement of
labour by engine-powered machinery in areas where there is
un- or under-employment. “Improving hand or expanding
animal systems is generally considered to have a gentle and
mainly beneficial effect on employment and other
socio-economic parameters”. "... Inputs can be increased

through mechanization /... after a certain point, however,
urther mechanization begins to substitute for labour,
particularly permanent hired labour." 53/ Nevertheless,
appropriate technologies can also help overcame periodic
labour shortages in areas where such problems become acute
during certain seasons in the farming cycle where a lot of
manpower is. needed.

82. The question of equity arises not only between men and
women, but also between poar farmers and those who are not
so poor. Technology can aggravate the inequalities between
richer and poorer farmers, 54/ as the richer ones may be
able to afford certain types of technology, such as a
low-cost diesel-powered water pump which significantly
raises yield, while the poorer farmer has to do without.
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81, The introduction of new technologies, such as better

tools or improved varieties of plants, generally implies
that more inputs external to the rural sector at the farm

level are involved. This reduces the degree to which the
farmers thesmelves are involved in the design and production

Ty
appropriation. This is a factor which neads to be taken
ints acocount whan new jies such = cal

small farmers in Africa. A further factor to be considered
is techmology mbstitution, which (s the proossa by which
industry is shle to produce a sbstitute for a matural rural
product with a comparative cost advantage, thus reducing or
elininating the traditional product's market share. Aa
result of vechnology appropriation and subetitution, the
rural farmer runa the risk of losing potential esmployment
ndlnnm.yﬂdthqdwlmlmrhfmhr
marginal ized.

Traditions of Land Tenure

4. Traditions of land terure can be an impediment to the
introduction of certain inmovations. Secure possession of
land would give the farmers more incentive to attespt to
improve their lot. This is particularly true with regard to
long-term investments such as tree planting. A farmer who
ilﬂﬂtMtﬂﬂlhiﬂlﬁ: suthority for land allocation
can plan further ahead, and planting trees needs longer-term
planning and guaranteed access to the land for a long time.

Acosas to ﬂu] E;Eﬂd:lt

85. Access to capital or credit is one of the bliggest
obstacles facing smallholders who want to acquire better
technology. Usually they canmot afford to invest their
meagre savings into something which carries a potential
risk, and most banks and money-lending institutions do not

1ﬂﬂmmfmﬂmdnmtm-wmm1tum
in retumn. Again, it is the poorest of the poor who have



the least access to credit, and, thus, are least able to
pull themselves up by their bootstraps.

Pricing Policies

86. Pricing policies also have had an adverse effect on
small farmers' productivity. A farmer who will not gain
higher profits by producing and then selling more crops will
have no incentive to do so. Often a farmer is forced to
sell at harvest time and/or at fixed prices, which tend to
be very low. "One of the major sources of failure has been
the economic environment. Even where inputs were provided,
farmers often had no real incentive to buy them or use them,
because the prices they could get for their produce were not
attractive... Low farm prices perpetuate no-input farming
and the mining of the soil." 5%/

Technology Policies

87. Technology policies also tended to ignore small-scale
and intermediate technologies in favour of larger-scale and
mechanized ones. The majority of the fammers were generally
ignored, and technologies were expected to spread from the
top down, rather than being developed in conjunction with
the small farmers. "The policy instruments used have
provided wrong signals and encouraged the transfer of
inappropriate technologies. For example, price policies,
comprising subsidies, tax concessions, unit pricing,
overvalued exchange rates, etc., have favoured lamge against
small producers, high-technology over intermediate/
appropriate stages, and urban consumers owver rural
producers.” 58/

88. It is necessary that the intended beneficiaries of a new
or improved techmology are involved at all stages of
planning and development. Solutions which are imposed from
outside will be less welcame. If the community is involved
it will develop a sense of responsibility towards the
innovation and will not see it as something which is to be
operated and maintained by outsiders. There may be nothing
intrinsically wrong with the technology which is introduced
from outside, but it might not be acceptable because the
intended beneficiaries had not been involved in its

development. "The high rate of non-adoption of the
-.31_



technological innovations which have been introduced in the
rural aress has been partly dus to the fallure to
internalize the process of change in any community and the
propenaity of external forces to impose their own solution.®™
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8. In Africa, there are strong traditions of co-operation,
ard the small farmers often help sach other by working on
aach others [lelds, or working together on ona field,
regardless of vhom it belonge to. Therefoms, once a
techmology has been acceptad and adcpted, it tends to have 3
demonstration effect. Other farmers will quickly motice
that higher yields a-e being schieved tharks to this
inrovation and will either try to acquire it or arrarnge for
it to be shared. This desonstration effect is wvery

important in the disssmination of rural techmolagy.

91. Small farmers make up the majority of the population
African countries. Any policy aiming at the development
the continent must, therefore, necessarily focus on
citizens, who often also represent the poorsst segment
the population, as well as those occupying the largest
area. Since their productivity is relatively low, there i
great potential for improvement even with simple means
Assistance to small farmers helps alleviate poverty and
the only path towards the goal of national
self-sufficiency.

s
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92. The land needs to be used more intensively “for by
year 2000, expansion of arable land can contribute only 25
per cent mome food but increased cropping intensity and high
yield varieties can give 75 per cent more.* To achieve
this end, goverrments must formilate policies with
regard to technology and food crop prices. Unfortunately,

- o



intermediate technologies have often been neglected in
favour of mechanization ("tractorization") in many African
countries.

93. Farmers must be granted more attractive prices for their
produce, and given better access to markets in order to give
them an incentive to increase production. Access to credit
would also have to be facilitated in order to give small
farmers the means to acquire new tools and animals.
Emphasis must be placed on food crops, more so than in the
past, when cash crops were given the benefits of
mechnization, fertilizers, etc., because they earned the
country much-needed revenues.

94. Much emphasis has been placed on self-reliance in recent
years in an attempt to cut down dependence on foreign
technology, capital and other inputs. One step towards
self-reliance would be for governmernts to formulate
policies which promote indigenocusly produced intermediate
technologies with the specific aim to increase food
production at the initial stage. Attempts at introducing
tractors have often failed, and so have top-down schemes of
technology diffusion. It is time to place the new focus on
the small food-producers and on the formulation of policies
taking their needs into account, .since these ultimately are
also the needs of the entire nation.

95. The introduction of simple, low-cost and sustainable
technologies should be seen as the first step towards
self-reliance, food self-sufficiency and income generation.
When a stage is reached where there is sufficient income to
be able to afford more sophisticated machinery, this step
can be taken, but the first step cannot be bypassed on the
road towards development. There are signs that agricultural
policies are being given the attention due to them by
African governments, 61/ and these efforts need to be
encour aged.

96. In conclusion, it must be emphasized that it is
imperative that local conditions are taken into account when
deciding on a technology policy this means that much
research needs to be done at the level of the small farmer.
As can be seen from th examples given in this paper, the
potential for significant gains in productivity exist on

L



small farms in Africa, and the development of the region
hinges on the improvement of the lives of the people who
represent the majority of its population. It must 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 development is now.
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