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(1)

OUMMARY

Farm mechanisation in Chilalo has in the past

caugsed severe labour displacement, but the 1975 land

reform has altered the institutional basis of farming
and provides an opportune moment for the evaluation of

mechanisation policﬁ. The present study uses, inter

alia, data from interviews with Chilalo smallholders in

order to arrive at an understanding of any problems ari-
sing from seasonality in employment, since this 1is an
essential prerequisite for relevant policy formulation.
Examination of the availability of oxen and family
labour in relation to the requirements imposed by typical
crop mixes shows that during even a single cropping season

periods of excess labour and/or oxen availability alter—
nate with periods of sometimes acute shortage. Traditional
methods do exist for easing 'bottleneck' periods, but the
introduction of fertilizer and improved seed has upset such
arrangements. In some cases, particularly during harvest,
post-harvest operations and weeding, requirements hﬁve
increased quite sharply. ©Smallholders have reacted by
increased use of purchased inputs such as labour, herbi-
cides and equipment, but the land reform proclamation has
introduced new problems by prohibiting the hiring of labour
by 'able bodied' farmers. The search for appropriate methods

of relieving bottlenecks has thus assumed greater urgency.



(i)
SUMMARY gcontd)

Evidence from various sources concerning crop yields
indicates the magnitude of the losses which cgn result
from both energy shortages and inefficient traditional
techniques. Losses are particularly high in harvesting
and threshing.

An evaluation, conducted in the light of the above
findings, of the 'intermediate' technology presently
available in Chilalo suggests new areas in which engin-
eering research on improved implements might fruitfully
be concentrated. DMeanwhile a comparison of costs of
available alternative technologies for various farm opera-
tions permits the identification of a 'least cost' mix of
traditional, 'intermediate'! and modern technologies.

Finally it is possible to suggest a number of ways in
which 'surplus' labour might usefully be employed in the

slack season(s).
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CHAPTER 4

EMPLOYMENT, SEASONALITY

AND TECHNOLOGICAL CHANGE

L

1.1 THE EMPLOYMENT PROBLEM

The related questions of unemployment and income distribution
have come increasingly to dominate thinking in development studies

in recent years. The symptoms which have led to this domination

are plainly visible in almost all developing countries. The
steady drift of population from the countryside into the towns
and citles has produced, often on a very large scale indeed,
problems of very low standards of living with severe over-
crowding, under very poor housing conditions. Even those in
reasonably full-time employment - and this applies most especially
to those workers with few or only traditi;ﬁal skills who are
employed outside of the small modern manufacturing sector =
usually find perpetual poverty to be their lot. At its worst,
in many developing countries, the rapid rate of urban population
growth has led to the appearance of sprawling crowded and
insanitary shanty towns whose inhabitants live under perpetual
conditions of squalor, ill~health and malnutrition, unable for
the most part to obtain permanent productive employment and

forced to exist on such a pittance as can be derived from
occasional casual work, street trading, petty crime and minor
service trades such as shoe=cleaning and car-minding. VWhere

such urban conditions exist, they can generally be said to find

L

]
]
-



their echo in, perhaps less crowded but almost equally sjualid,
conditions in the rural areas.

One basic underlying cause 1s of course the continued
growth of population in such countries, but even if this could
be brought under control the number of people requiring productive
work would still be enormous. Professor Bunting (1974) has
estimated that even if birth rates were to fall everywhere to
replacement levels by the year 2000 -~ a sufficiently remote
prospect in itself - it is unlikely that total human population
would become stable until a hundred years from now, and that
the figure would eventually stabilize at rather more than double
the present total of approximately four billions.

Under such circumstances it has become painfully obvious
that in the great majority of developing countries'the urban
sectors in general, and the modern manufacturing sector in
particular, have been unable to provide adequate job opportunities
even for those currently seeking them. The policy of import
substitution in manufacturing which has been vigorously pursued
by almost all such countries has led to the growth of a manu-
facturing sector which is capital intensive and labour displacing.

The most important linkage between the policy of import
substitution and the observed capital intensity of the
resultant manufacturing industries in the developing countries
lies in the nature of the goods produced. ‘'Import substitution'
has in such countries tended to be interpreted in the narrow

sense of encouraging the domestic manufacture of goods which



are, as hear as is possible, exact replicas of those which

were currently being imported. Hence the necessary technical
expertise, processes, and capital equipment were found ready to
hand in the industrialised countries and the technology
ultimately installed has also tended to be an exact replica

- of that found in the same industry in the industrialised
world. Thus it has been shown that in Africa during the 1960's

the proportion of the labour force employed in modern manufacturing

actually declined.1/

This reality contrasts bleakly with the optimistic theories
of the 1950's and 1960's when Lewis (1954) Rosenstein-Roden (1957)
and their followersa/ thought it necessary to construct models
showing how an agricultural sector burdened with so many under-
employed workers that the marginal product of labour was zero,

could release this surplus for the development of manufacturing
industry without loss of agricultural output. The question as

to whether or not the agricultural sector could release labour
thus painlessly almost immediately became, and has since remained,
a matter for serious and sometimes heated debate, but from the
viewpoint of employment policy it has become for most developing
countries largely irrelevant. Agriculture is perforce no

longer viewed as a reservoir of labour for industry, but

rather as a potential source of employment which will halt

or at least diminish the 'urban drift'. This change of outlook

1/ For figures on various African countries see for example Frank
(1968, p.254) Dissillusionment with the very poor progress
achieved in manufacturing in many developing countries had by
the late 1960's led to a marked shift in emphasis, in for example
development plans, in favour of the previously neglected agri-
cultural sector. An authorative account of this change in
attitude towards agriculture is given by LittlegEﬂE;_(l97O).

2/ Of whom probably the best known and most controversial are
Fei and Ranis (1964).



has reached such an extent that '"the reduction of rural underw
employment by agricultural development rather than by the
development of manufacturing in urban centres has becone a
prime policy objective in most developing countries" (Blaug,
1974, p.117).

The question of employment has a number of dimensions,
which have been grouped by Sen (1975, Ch. 1) under three
headings. First there is what he calls 'the income aspect'
of employment ("employment gives an income to the employed").
Two features of this aspect were outlined in an earlier ILO
(1972) study of the Kenyan economy, the first being that
unemployment usually entails low or poverty levels of income
for the unempibyed individual and his family, (as is indeed the
case for many individuals in low=-paid jobs), and the second
that it is usually accompanied by very marked income inequale
ities between town and country, among regions and among
individuals. Sen's second 'aspect', which he regards as being
rather more complex than the first, he calls the 'production
aspect' of employment ("employment yields an output'). Thus
1f a person is engaged on the family farm but the marginal
productivity of his labour is zero, then he may be regarded
as being in employment according to the 'income aspect' discussed
above and possibly even according to the 'recognition aspect’
discussed below, but from the 'production aspect' he 1is
unemployed. Sen's 'recognition aspect' of employment

("employment gives a person the recognition of being engaged

in something worth his while") is the most complex of the



three, and concerns itself with such essentially non-quantifiable
but nonetheless important factors as self~esteem, the esteem of

others and the pervading sense of futility and frustration felt

by unsuccessful job—seekers.a/
Sen's categorisation of aspects of employment provides
a useful checklist against which it should be possible to Judge

the efficacy of development strategies aimed at reducing rural-
urban migration through increased employment in agriculture.

The creation on a large scale of new job 0pportunitieé which
are at once remunerative, productive and recognized 1s a very
large undertaking indeed and requires most careful planning;
a mere vision of the 'ultimate goal' is not sufficient for
this purpose. In the past rather more than at present this
goal was often seen as the creation of a 'modern' high-
technology agriculture, and it was left to a few agricultur-
alists inevitably with modern training and inclinations, to
~design the appropriate strategy. The result has 1n many
countries been the creation of a dualistic farming structure
with a small modern sub-sector under private or public
ownership, very similar in many respects to its counter-
part in domestic manufacturing, too alien to have any demon=

stration effect on the vast bulk of the farming population and

32/  'Disguised unemployment' in the sense that Joan Robinson
originally used.the expression, viz '"the adoption of inferior
occupations by dismissed workers" (Robinson, 1937, p.62)
rather than simply in the sense of less than fulletime
employment (‘'underemployment') clearly relates to Sen's
'recognition' aspect as well as to the other two aspects.



too capital=intensive to make any significant impact on
unemployment. Indeed such dualistic development has, as
will be shown later, often worsened conditions in the

traditional sub~sector and has thus actively contributed to

net rural-urban migration.

If for example, a given country has 80 per cent of its
population engaged in traditional smallholder farming and
four percent in its modern agricultural sector, then in the
event of the displacement of five percent of the former labour
force, the latter would have to double its workforce in order
to absorb all of this labour even without any net job creation.
In addition, since the modern sube-sector is typified by
relatively high capital-labour ratios, an increase in net
investment would be required in order merely to prevent any
growth in unemployment. Increased expenditure of other
scarce resources such as skilled labour and foreign exchange
would also be required for similar reasons.&/ Thus the
logic of the arithmetic alone, regardless of other consider-
ations, suggests very strongly that improved employment
opportunities would be more likely to be created if employment
policy chose as its vehicle the development of the smallholder
sub~sector rather than modern capital-intensive agriculture.

This fact by itself of course constitutes no guarantee that

this vehicle if chosen would necessarily prove suitable.

4L/  The history of the block mechanization schemes in Tanzania
gives an idea of the orders of magnitude.involved (see
Rutherberg 1964 and Newiger, 1968)., It is not argued here
however that it is impossible for the modern farming sub-sector
to create jobs for the unskilled on any significant scale,
For example, before the recent political unrest, the Setit-
Humera region of Ethiopla was engaged in the highly commer
cialized production of sesame and sorghum. Tractors were used
for land preparation, but weeding and harvesting were done
by hand and occupied an estimated 100,000 seasonal workers
for six months of the year. The circumstances which led to

this were however very unusual and the employment was not
achieved without the eviction of the traditional ogcuplers

of the area. (see Blaug, 1974, p.1l62 and Gill 1977



It would not be appropriate if, for example, peasant farmers
in developing countries do not behave as 'economic men'i/,
but have evolved farming systems which are characterised by

what Higgins (1959, p228) in a critique of Boeke's views

described as "backward-sloping supply curves of effort and
risk-taking',

This view of the traditional smallholder has by now,
however, been widely discredited, and has largely been
superseded by the opinion that "traditional patterns are
maintained because peasant farmers are economic men...
When faced with economic incentives(they will) respond in
a manner predicted by economic theory" (Singh and Day,
1975, p.661)%.

If the time when it was fashionable to disregard
almost with contempt the rationale behind traditional farming

methods now belongs to the past, there is still, despite

recent progress in this field, an alarming lack of

specific information as to the agronomic and economic

basis for much of traditional farm technology. This is
particularly true of sub~Saharan Africa where empirical

studies of such factors as labour supply and demand
relationships within the traditional sector are very few and of

quite recent origi 7/. Of those which do exist, almost none

5/« The best known and one of the least equivocal proponents
of this view was probably Boeke (1953).

6/. Probably the earliest and certainly the best known of the
works on this topic in an African setting was that by
Jones (1960). Miracle and Fetter (1970) and Miracle (1976)

have provided a critical examination of the earlier thesis
in an historical African context.

7/« Two of the best available studies in this field are those
by Collinson (1972) and Cleave (1974).



has set out to examine labour use under improved technologies
(Spencer and Byerlee, 1976, p.874). The consequences of this
information gap can be very serious. For example recommendations
concerning new crops, husbandry practices and crop rotations
are often put forward to farmers by extension services without
adequate appreciation of the burdens which they will impose

3/

on farm resources ! .

On the credit side, provided the above problem can be

overcome the development of the traditional farm sector is
potentially capable of achieving a great deal more than the
mere absorption of labour and a reduction in 'urban drift'.
First, almost bfpdefinition, total agricultural output will

be increased, either through an expansion in output per unit.
area or by causing a larger area to be brought under culti-
vation or both. Second, provided output expands at a faster
rate than population, and given the low initial levels of land
and labour productivity especially in Africa this should not

be too difficult initially, and provided the terms of trade

do not change in favour of the non-agricultural sectors, per
capita incomes in agriculture will also grow. Third, increasing
prosperity together with increased use of purchased inputs

will result in an increase in the degree of market~orientation

among smallholders which will in turn provide a large~scale

8/. Bell (1972, p.l48) and Cleave (1974, Ch.5), especially
the former, offer some illuminating examples of this
type of practice and its consequences.



market for simple domestic manufactures as well as increased
supplies of food and fibre for the export and domestic non-
agricultural markets. Finally, a prosperous agricultural

sector can generate an investible surplus for further agricultural

and none~ggricultural development.g/

1.2 SEASONALITY

Surely the most fundamental distinction between the
production process in agriculture and that in industry (other
than processing industry) lies in the role played in the former
case by the inter-related factors of climate and time. The
process of industrial production is characterised by the
simultaneous or the phased mechanical production of separate
components for eventual assembly, a procedure which stands in
sharp contrast to the intrinsically consecutive processes
which govern the biological cycle of plant growth and which
are very much less susceptible to human intervention.
Variations in the tempo of this biological cycle are governed
by the interaction of many variables including the availability
of carbon dioxide, water and plant nutrients, the number of
hours of sunlight, ambient temperature and variations thereof,
and the condition of the soil, but since, particularly in the
topics, these in turn correlate closely with changes in rainfall

distribution, this latter variable can be used as a proxy for

variations in the other factors.

9/. Unfortunately, however, agriculture has too often been regarded
primarily as a source of surplus and has been bled for the
benefit of other sectors. Griffin (1974, Ch.5) provides
many examples of this.
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Fiéure l.1l shows in schematic form the general relation-
ships which exists in the troPids between latitude and the
seasonal distribution of rainfall. Not only are there
very distinct separate seasons but, as can be seen from
Figure l.2, the seasonal differences in rainfall can be very
marked indeed. The relatively greater seasonality of rainfall
in the tropics can also be gauged from Figure l.2 which
illustrates how in the non-tropical zones it is temperature
rather than rainfall which accounts for the seasonal pattern.
It is worth noting, moreover, that the tropical examples shown
in this diagram are by no means afypical and that season-
ality of rainfall can be very mu;h more marked than has
been shown here. One extreme case is that of Cherrapunji in
India where average rainfall ranges from 10 mm in December to
over 2500 mm in June. Elevation is another factor which
helps influence rainfall and in highland areas, such as the
East African plateau where Chilalo is situated, both the level
of annual precipitation and the length of the rainy season(s)
are for a given latitude positively related to altitude.

In the absence of irrigation, and this is certainly the
norm almost everywhere in sub=Saharan Africa, peaks and
troughs in annual rainfall govern to a marked extent the

stages of crop growth and therefore the input of energy
required for crop production. De Wilde has observed, on the
basis of a wide=-ranging study of diverse African farming

systems that:

-1l




"Seasonal labour peaks tend to be particularly high in

10/

Savanna areas where climatic factors, particularly rainfall,

severely limit the cropping season and put a premium on the
timeliness of agricultural operations. The fluctuation in
labour requirements may be much less great where rainfall is

more evenly distributed and both climate and soils are such

as to permit greater flexibility in the timing of agricultural
operations or a greater choice of crops and combination of

crops and livestock. Such conditions, however, are not
found in many areas of tropical Africa' (1967, p.83).

Thus for example, the onset of the first rains usually
signals the start of a period of intense agricultural activity
as farmers prepare land which was previously too hard for
cultivation, in order to be able to sow their crops as
quickly as possible. The harvest period for some crops,
particularly small grains, imposes another such peak, since
the crop must be gathered in after it has ripened but before
it falls to the ground or is spoilt by bad weather or other
forces.

The degree of variation in energy requirements which is
lmposed by seasonality (not only energy supplied from human
labour but also in that supplied in the form of the services of

draft animals and farm machinery where this is available) can

be very pronounced. Even China with its enormous population

10/, Of which Chilalo is one.



suffers from shortages of agricultural labour during busy

seasons, especially the harvest, so that workers have to be
brought from urban areas in order to get the crop in on time
(Kuo, 1972, Ch.12). Government estimates in Thailand put
labour shortages at 30 percent during land preparation and
at 15 percent during the rice harvest in some parts of the
country (Inukai, 1970). 1In Africa it would appear that the

single most important call on labour supply in the farming

year is for weeding. Cleave's synthesis of studies of labour
use in African agriculture revealed that this was true '"to a
remarkable extent" in the areas surveyed (1974, p.129) and that
the potential returns to weeding could be very significant

indeed. Using data from a study by Margaret Haswell in the

Gambia for instance, he found that the marginal return to weeding

groundnut (unshelled) could be as high as 1.75 lbs per hour
(1974, p.63).

The degree of variation in labour demand across the year
can also be very marked. Typically the peak periods of seedbed
preparation, sowing, weeding, harvesting and threshing, are.
interspersed with periods of low or even zero energy require=-
ment. Again turning to Cleave's study, it appears to be very
common for slack season labour requirements to be twenty percent
or less of peak period demand (1974, Chs. 3=5). A study in
Chilalo in which farmers were actually timed, found that they
were working up to nine hours a day (which is an extremely long

working day by traditional African standards) in order to thresh

15




a crop of wheat on time (CADU, 1969, pp.25-28). In contrast
to this in the slackest season in Chilalo there is often no

work at all to be done in direct connection with crop

production,

l.5 OSEASONALITY AND EMPLOYMENT

Winkelman (1972, p.6) has observed that one element which

was quickly settled in the discussion initiated by Lewls as
to the existence or otherwise of surplus labour in traditional
agriculture, was the fact that "there is a good bit of seasonal
unemployment in all agriculture“11/. This having been agreed,

"the discussion centred on whether it is labor, measured
in terms of time worked, or workers measured in terms of man-
years of farmers, which has zero marginal product . That is,
will a reduction in number of hours worked give rise to a
reduction in production or is the sigrificant act a reduction
for the entire year in the number of farmers?V

The importance of this distinction must be seen in terms
of the seasonality of employment in agriculture. The latter
versions of the argument is usually interpreted as meaning
that labour could be withdrawn from agriculture even in the
busiest season without reducing output and without requiring
any increase in the input of other factors, although it is

possible that some reorganisation of the remaining labour

11/. It is still possible, however to encounter discussions of
labour utilization in agriculture which make no explicit

mention of seasonality. See Humphrey (1974) for example.

14



force would be necessarys12/. The alternative interpretation
implies that the marginal product of labour may be zero in
the slack season but positive in the busy season, so that
only in the former period could it be expected that an
increase in the number of hours worked would not increase
output. Empirical weight has been given to this latter
version of the theory by Nath, who noted that in India one

set of studies had found the marginal product of labour to be

zero while others had found it to be positive and that at least

in part the explanation for these apparently contradictory
results lay in the fact that '""when it comes to estimating

the marginal product of labour it has invariably been the practice
to ignore seasonal differences" (1974, p.375, italics added).
Nath's own research confirmed the existence of positive and Zero
marginal products of labour in the busy and slack seasons
respectively.

If the 'surplus labourers' version of the theory holds
true at all in practice13/, it must surely be much more likely
to occur in the densely populated countries of, for example,
the Far East1%/; than in Africa where the land-labour ratio is

typically much more favourable and where therefore availability

12/. This condition forms the basis of Sen's (1966, p.423)
definition of surplus labour.

13/. Viner (1957, p.l8) has argued most persuasively that he found
it Y"impossible to conceive of'' any farm on which it was not
possible in some seasons at least to increase output by
increased labour input.

14/. The evidence cited earlier suggests that it does not hold
true even in China.
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of other factors including labour are more likely than land to
constrain the expansion of output.
The traditional farmer in Africa and elsewhere in the

developing world must not be thought of as simply the passive
victim of seasonality in the demands placed on farm energy
resources by the needs of crop production. Cleave (1974, p.l1l3l)

noted that '"perhaps the most impressive and consistent features'
of the forty-five surveys covering eleven African countries on

which he based his own work, were "the extent to which farming
systems are modified in response to labour conflicts and the
flexibility that can be achieved in operations'. These
modifications are of two types: changes in ''the timing,
intensity and nature of farm operations' and '"changes in the
cropping pattern'.

The range of options open to, and in fact used by, the
traditional farmer in modifying the sharpness of peak energy

requirements has not yet achieved full recognition in the

literature on the subject. For instance it is widely recognised

in this literature that labour supplied at different points

in the crop year is often complementary, so that, for example,
increased effort in land preparation wlich brings a larger
area under cultivation will for that same reason also call for
greater effort in weeding, harvesting and post~harvest
operations. What is not so widely appreciated is the fact

that labour supplied at different periods can also be to some

extent mutually substitutable15/. Thus, a farmer who

15/. Stiglitz (1969, p.ll) and Sen (1975, pp.?4=75) touch briefly

and tantalizingly on the topic from a theoretical viewpoint in
the course of some mutual criticism, but neither provides any

concrete example. A further example of this type of
substitution is given below (Ch.2, Section 2.3).
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faces a severeproblem of woed infestation of his fields might
begin to select and clean his seed very carefully so as to
eliminate any weed seeds which contaminate it. He would also

succeed in reducing such infestation by supplying extra labour
at the time of land preparation, either to permit earlier
sowing, which will give the crop a good start on the weeds,

or through very thorough cultivation aimed at eliminating

weeds from the seedbed.

Nevertheless the opportunities which such farmers enjoy
for smoothing out the peaks and troughs in energy requirements
are rather limited when they have to rely on purely traditional
technology. Nor is modern technology as such necessarily of

help in this respect: it may even be a hindrance, since, as
will be shown later, the introduction of chemical fertilizer
and new high-yielding varieties of seed which has taken place
in many developing countries as a result of smallholder develop=-

ment programmes, often actually calls for additional energy

input during busy periods.

If in such a situation the smallholder sub-sector is expected
to absorb sufficient labour on a permanent basis to eliminate
bottlenecks with traditional techniques at whatever happens to
be the busiest season in a particular locality with a particular
cropping system, then the prospect of such labour being employed
in a remunerative, productive and recognised way during the
remainder of the year would be very remote indeed. Fortunately,
as was noted earlier, in Africa at least the land-labour ratio

1s relatively favourable so that additional agricultural
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employment can be generated by such measures as land clearance,
resettlement, irrigation and land reform without the need to
overburden the traditional sector in this way. On the other
hand, if traditional farmers cannot obtain assistance in

overcoming energy bottlenecks during the period(s) of peak

demand they may find that they cannot adhere to 'optimum’
timing and cultivation practices with the result that the

productive potential of the new chemical~biological technology

will not be realised in full.

An important related factor which is not always fully
appreciated is the extremely arduous nature of many farm
operations during the peak season = as anyone who has undertaken
sustained periods of ridging with a hoe, hand-weeding, or
reaping with a sickle will readily attest. This type of
drudgery can do nothing to diminish the relative unattractiveness
of farm life for the teenagers who form such a large proportion
of the 'urban drift' in developing countries.

The connection between the employment problem and season-
ality in agriculture under these circumstances resolves itself
into a question of whether seasonality can be modified sufficiently
in order to increase the relative attractiveness of farming as a
means of earning one's livelihood. This would in turn require
an increase in remuneration from farm employment (Sen's income
aspect) and a reduction in both the arduousness of peak period
work and the tedium of slack period enforced idleness (both of
which certainly form part of the recognition aspect of farm

employment). Increased remuneration could materialise not only

13



from an easing of peak period energy supply limitations which
presently limit productive potential, but also from the
provision of employment opportunities in the slack season. A

positive contribution to the income aspect of employment would

under these circumstances be matched by a similar contribution

to the production aspect16/.

1.4 THE IMPACT OF TECHNOLOGICAL CHANGE

The development of agriculture in the temperate zones has
since the agrarian revolution of the eighteenth centrure involved,
at the level of the individual farm, investument of four types,
These are: (a) short-term investment in highly divisible inputs
such as improved seeds, fertilizer and other chemicals (b) medium-

term investment in farm machinery and improved livestock, (c)
long~term investment in farm improvement (buildings field
leveling, drainage, fencing, irrigation, etc.) and (d) the
all-important catalytic factor, investment in human capital in
the form of new knowledge and s&ills. Ou§side of the individual
farm, changes such as the improvement of transportation links,
the development of crop processing facilities, the growth of

domestic manufacturing and related employment opportunities

16/. In the event that increased farm output was matched by a
deterioration in the barter terms of trade between agriculture
and the other sectors of the economy, an improvement in the
productive aspect of employment might not be matched by a

similar improvement in the income aspect. This situation

has i1ndeed materialised in certain Asian countries and
will be discussed below.
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and an increasing degree of urbanisation provided both the

material inputs for the above investment and the market
opportunities for its economic justification.

The 1ndustries which were developed to supply capital
goods to agriculture under these circumstances were naturally
geared to the needs of farming in the temperate zones and in
most cases to those of particular agricultural systems within
these zones. In the case of early farm machinery, very
specific local conditions could be taken into account since

equipment was often made, or at least adapted, by small-scale

blacksmiths familar with peculiar local needs and conditions12/.

This basic relevance did not, however, always remain a
characteristic of such agricultural technology when it was
later exported to areas outside of the temperate zones.
Rattan and Hayami (1971, Ch.9) have listed three stages
in the process of technological transfer between countries.
These are, in increasing order of sophistication on the part
of the recipient country, (a) 'material transfer' (i.e.
the simple transfer of materials and machinery), (b) 'design
transfer', which includes, for example, drawings, plans and
blue~prints and (c) 'capacity transfer', which entails the

transference of scientific and engineering knowledge. Only

17/. Examples of the factors which have historically affected
the rate of diffusion of new agricultural equipment are
provided by David (1966) and MacDonald (1975) who discuss

respectively the spread of reaping and threshing machinery
in the nineteenth ecentury.
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whén thethird of these three levels has been reached can a
locally adapted modern technology emerge.

The diffusion of modern high yielding agricultural inputs
in the developing world has come to be known as the 'green
revolution's This has comprisedtessentially the introductién
of high-ylelding varieties of cereals together with fertilizer

e L. qsrs 18/
and other agro~chemicals and in some cases 1irrigation fa0111t1es1‘/

Thus, apart from the irrigation, it corresponds to the first of
the four categories of investment listed earlier. Of these
inputs only the first, improved seed, hasibeen systematically
developed with tropical conditions specifically in viewja/.

When farm mechanization, for example, has been introduced,

the level of transfer has been mainly materia 20/

Much the same can be said of investment in human capital.
First, at the level of national and international research,

considerable advances have been made since World War 11 most

especially in plant breeding, but more recently in the cases

of farm equipment and buildings also,21/rbut an enormous amount

18/. Cepede (1972) equates it essentially with a shift from
extensive to intensive - farming.

19/. Evenson (1974) argues convincingly that even research on
the two main 'green revolution'crops, wheat and rice, has

been insufficiently adapted to meet the needs of specific
limited regions.

20/. In fairness, though, it should be added that owing to the
increasing scale of production of agricultural machinery,
even farmers in the industrialized countries are finding

that their choice of equipment is becoming increasingly
restricted (Donaldson and McInerney, 1973).

21/. See, for example, Khan (1976).
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of work remains to be done particularly at the level of adaptive

research on producing suitable recommendations as to for example
new crop rotations, cultural practices and machinery suited
both to limited geographical areas and to particular countries'
relative resource endowment. Second it must be recognized

that the ability of the typical smallholder in developing countries
to absorb information is greatly hampered by the fact that he

is generally illiterateza/, although the development of local
radio systems can be of great assistance in overcoming this
particular problem. ©Shortage of qualified extension workers

is another factor limiting the spread of new farming knowledge
and SRillszi/. Finally it is worth repeating that the
acquisition of knowledge is a two-way process and that it 1is

essential that the raison detre for traditional farming

practices be fully understood before any attempt is made to

improve upon then.

In any development as far-reaching as a 'green revolution'

problems of implementation are certain to arise. In this

22/. Nulty (1972, Ch.3) has observed that even among relatively
sophisticated farmers in the Third World, such as those
. of the Pakistani Punjab, the most efficient way of using
modern inputs like fertilizer is not known.,

23 In Ethiopia, for example, there were in 1970 an estimated
27,000 farm families for each extension worker (United
Nations, 1971), which is a high figure even by African
standards. The target even in Chilalo, where relatively
intensive effort is taking place, is one extension worker
per 1800 farmers (Goering, 1971), This compares with the
figure of one graduate~ or diplomate~ level agricultural
advisor per 200 farmers in the U.K. (Collinson, 1974),

a country whose farmers obviously have a relatively high
standard of professional education and where good 'backup’
facilities and transportation links made the advisor's
work more effective than it would be in the Third World.
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particular case the initial hopes raised by early successes 1in
producing high yielding grain varieties adapted to tropical and
sub=-tropical conditions and in inducing farmers to adopt them

wvere very great indeed. It was once actually possible, for

example, for one writer to observe that:

"It is difficult to remember that only a few years ago
there seemed to be a very serious prospect of starvation in the
poorer world, particularly in Asia"aa/. The optimism of the
early days has by now changed to a more sober, often downright
sceptical, view. A host of problems, all of which tend to
impede the full realization of the potential of the new seed=-
fertilizer technology in developing countries, has now been
identified. Among the most important of those arising from
the very great increase in marketed output have been marketing
difficulties, and bottlenecks arising from inadequate trans-

25/ '

portation, storage and processing facilities -~ 1in fact
inadequacies in those very facilities whose improvement 1in

the temperate zones accompanied the growth in agricultural

productivity during and after the agrarian revolution.
All of the above problems are in a sense extraneous to

agriculture and are at least capable of solution provided that

2l/. Sir Arthur Gaitskell in the foreword to Nulty (1972);
similarly optimistic views have been expressed by others,
of whom one of the better known is Lester Brown (1970).

25/« A very great deal has been written on this topic. Among
the most enlightening are Falcon (1970), Yudelman et al
(1971) and Griffin (1974). Cleaver (1972) provides a
rather extreme but very challenging view of the problens
that have arisen.



governments are able and willing to devote enough of their
scarce resources to them. Meanwhile, however, another and
very disturbing trend has emerged, partly as a result of
the above factors. Local marketing, storage and transporte
ation bottlenecks have in many areas combined to keep crop
prices low in primary markets and high i1n terminal markets,
Large~scale farmers can bypass congested local markets and
take advantage of high city prices = p?ices which are often
maintained at high levels by inappropriate government support
policies = while smallholders' incomes are squeezed simul-
taneously by low farm gate crop prices on the one side and
the need to market at least sufficient produce to pay for
purchased inputs on the other. Developing country 'agribusiness'’
has therefore, become both able and willing to expand by
absorbing neighbouring smallholdings and tenant farms.
Accompanying this trend towards an increasing scale of
operation has been a tendency towards growing mechanizatilon
of farm operations, a tendency which has been encouraged,

deliberately or otherwise, by government policies producing
in addition to high support prices for grain, an over=valued
currency, liberal tariff policies and relatively cheap creditzﬁ/.

Modern engine-powered machinery naturally commends itself to

farmers everywhere because it is effort-saving. In many

cases it also does a better job of work than traditional implementSZZ/.

26/. Such policies as they have been applied in a number of

different countries are discussed in some detail by Barker
et al (1972).

27/. Ahmed (1976) for example glosses over this fact; see also
Gill (1977).



wWhere multiple cropping has been introduced as a result of
the new seed-fertilizer technology, mechanization has been
encouraged by the need for timeliness of operation, a need
which becomes more difficult to meet with traditional
methods as seasonal peaks become sharper.

A further consideration, very important although
impossible to quantify, is the prestige factor., Historians
have documented many instances in which an economically or
even technically inferior new technology has replaced a

superior traditional one simply because the fermer conferred

28/

more prestige ‘. In Ethipia, as in other developing countries,

the status of being a 'modern' commercialised farmwer with one
or more tractors and perhaps a combine harvester came increas-

ingly to outshine that of being a semi~feudal overlord of a
large number of traditional sharecr0ppersaa/. This consid=-
eration can operate on a national level also and there 1s no
reason to believe that the abolition of landlordism and the
expropriation of large private farms, which occurred in
Ethiopia under the 1975 land reform proclamation, will do

anything to diminish the prestige of modern engine~powered farm

equipnment in the eyes of the decision~makers.

28/. Many very illuminating examples have been provided by
White (1974).

29/. See for example Ellis (1972, Ch.V1).
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The scale of operations by itself, however, has provided
one of the most compelling reasons for mechanization. While

improved seed and fertilizer are essentially neutral to scale,
increasing returns to scale obtain in the case of farm
machinery. This is obviously the case where a very large
estate using large numbers of machines enjoys the usual
advantages deriving from bul% buying of machines, fuel,
lubricants and spares and the provision of specialist

'back=up' facilities, but even farms with only one or two
machines enjoy advantages of scale for at least two reasons.
The first is that it is uneconomic to use heavy machinery on
small fields. Kline et al (1969) suggest that a standard .
utility type four-wheel tractor of 50~65 horsepower cannot be
operated economically on plots of less than two hectares.

This is larger than the total area farmed by the typical
peasant in a developing country. Peasant farms, are, moreover,
usually fragmented, so that field sizes are normally smaller
than total farm sizes. &Scale economies also apply as machine
capacity is increased. Thus as a general rule both fixed and
operating costs per unit of horsepower decline with increasing
machine capacity. Scale of operation must, however also
increase if this potential is to be realised. For example,
again according to calculations by Kline et al, in African
conditions a 11°~h'2; crawler tractor requires for economic
operation fields of“ét least twenty hectares. The same general

arguments apply to other large machines such as combine harvesters.



The second scale advantage of farm mechanization concerns
economies in supervisory costs, since the problems of organising
and supervising a workforce tend to increase in proportion to
its size. Thus those with large holdings find it much easier
effectively to control the activities of a few tractor and
combine operators than those of a large number of labourers
less elaborately equipped. This factor is for many large scale
farmers the most crucial one in determining whether or not to

use heavy agricultural machinery. In fact it is arguable that

it was the development of suitable machinery that led to the

creation of large scale arable farming rather than the reverseBQ/.
Croon (1974 pp.28-29) in a survey of Chilalo which was

conducted shorly before the recent land reform procolamation,

reported finding that large-scale farms (360 to 1700 hectares)

in his sample had capital-labour ratios approaching those
found in the U.S.A. The owners of these farms were unanimous
in their agreement that even if it would have been 'cheaper’
to employ more labour and less capital they would not have
been prepared to do so because of the organizational difficul-
ties involved,
In view of the practical importance of this point insofar
as 1t affects the motivation for farm machinzation and therefore
labour displacement, and in view of the fact that is is not nearly

as widely recognized as might be exPected31/, it will be worth

30/. This argument is put convincingly by Donaldson and
McInerney (1973).

31/. Ahmed (1976), for eXample, produces a list of reasons for
farm mechanization without even mentioning this point.
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exploring the argument a little further by examining its
theoretical basis. David (1966, pp.9=20) has provided an

analytical approach which can be adapted to suit the needs

of this discussion.

Consider the case of a farmer who has a.gifen size of
holding and has to choose between two alternative ways of
performing a certain farm operation, one using a relatively
high input of hired labour with simple equipment, the other
a méchadzed technique using relatively more capital and less
labour. Figure 1.3 shows a comparison of hypothetical cost
curves for the labour-intensive method (Cl-Cl) and the mechanized
method (Cm—Cm)Ba/. Both methods include some element of fixed
costs, so that initially cost per unit area declines with
increasing acreage. Fixed costs are of course higher with
the machine method, so that avérage costs with this method
are the higher initially bﬁt continue to decline after Cl-Cl
has begun to rise. The reason that unit costs begin to rise
is the limitation on the farmer's capacity to organize and supere
vise labour, a constraint which will obviously begin to be felt
at a lower acreage with the more labour~intensive method.

Thus there is a 'threshold' Size of farm (St in Fig. 1.3)
]beiow'which tﬁé labour~intensive method is least-cost but

above which this is replaced by the r;echanizgdtechnique. In
ghis diag?gﬁwéécﬁ ﬁethod is&gﬁéﬁhasmiggﬁ;ging the same average

cost per unit aregat its particular low (Sl and Sm respectively)

32/. It is assumed for the moment that output per unit area is
the same for both techniques. Later it will be shown that
in fact yields tend to correlate negatively with farm size,
at least in developing countries.
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but there is of course no reason, why this need be so. It is
at least theoretically possible that there could exist a
labour~intensive technique (with cost curve Cl'~Cl') whose

lowest point was below that of the machine method without
altering the fact that the large scale farmer with limited

supervisory capacity would find the machine method the leaste

cost technique.

The above discussion implies that farm mechanization
maximises returns to management skills and of course other
labour. There is no clear empirical evidence that mechanization
as such maximises returns to other factors of production. In
fact the available evidence from many developing countries
suggests that where there is equal application per unit area
of factors which are neutral to scale, the smaller, unmech=-
anized (or less mechanized) farming system tends to yield higher

returns per unit input of such scarce resources as capital,
foreign exchange and, perhaps surprisingly, land35/. The maln
reasons for the higher yield per unit area appears to be the
higher level of labour input on family farms and the fact that
family labour is largely 'self supervised'. In addition many
of the theoretical advantages, in terms of cultivation stande

ards and potential to increase yields, of farm machinery are

lost in practice in developing countries because of the

33/. This is obviously not always the case, but there is an
impressive array of evidence to show both that mechanisation
as such does not increase yjelds and that in developing
covntries, at least in Asia, yields tend to be higher on
smaller farms, See among others Sen (1962, Appendix A),
Clayton (1972), Spencer and Byerlee (1976) Barker et al
(1972), Griffin (1974, Ch.2), Raj (1972), Yudelman et al
(1971) and Perrin and Winkelman (1976).



inappropriateness of machines and implements (see Ahmed 1976).
Perhaps even more important, especially in Africa it would
seem, is the inappropriate way in which equipment is often
used. Poor training of operators, inefficient scheduling, ill-
prepared land and low standards of care and maintenancezk/,

all contribute to frequent machinery breakdowns often at

critical periods when timeliness of operation is crucial to

the achievement of high yields.

There is broad agreement that the 'green revolution',
wherg it has encouraged extensive farm mechanisation, has led
to increased unemployment, increased urban drift and
increasingly skewed incomne distribution35/. In other words
it has been responsible for the precise opposite of the
desirable developments in employment which were outlined at
the beginning of this chapter. Evidence is available from a
“number of countries as to the extent of labour displacement
which can follow farm mechanisation, at least where multiple

cropping has not also been introducedzé/. A man can typically

34/. Kline et al (1969), for example, note that in African
conditions tractors typically last half as long and

tractor repairs cost twice as much as in Britain or the
U.S. See also Clayton (1972).

35/. On the employment effects see for example Gotsch (1974),

Clayton (1974), Barnett (1974) and ILO (1973). On income,

distribution see especially Griffin (1974, Ch.3). In one

case at least there is evidence that the 'green revolution'

in the absence of gross disparities in the level of farm

mechanisation apparently led to a reduction in income
inequality. (Raju, 1976).

36/. Where multiple cropping has been introduced the net employ-

ment effects of mechanisation may not be negative as new
employment opportunities replace old ones (See Griffin,

1974, Ch.3, Barker et al, 1972, and Nulty, 1972, Ch. 6 for

examples). Multiple cropping has not however generally
resulted from the 'green revolution!' in Africa because of
climatic factors.
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develop in the region of % horsepower, so that a 50 h.p.
tractor can in theory replace 200 men engaged in manual
cultivation. At a more empircal 1level Griffin (1974 Ch.3)

quotes evidence from the Punjab (based on an admittedly small
sample) that an investment of Rs 240 pér acre enables a farmer
to dispense with 52 man-hours of employment per acre under
wheat. He also notes that the introduction of a four=~wheel

tractor releases an average 613 man~days in Thailand and 907
in Malaysia while that of a two-~wheel tractor, again in
Malaysia, releases only sixty man-days. Abercrombie (1972)
shows from Latin American data that a tractor releases the
labour of five or six horses which is perhaps equivalent to
displacing two or three men for every tractor driver employed.
The same author provides evidence from Colombia that the
modernisation of traditional agriculture would increase labour
input per unit area by 45 percent without mechanisation and
reduce it by 34 percent with mechanisation (quoted by Marsden,
1973, p.d).

Some commentators evidently see the above process as the
inescapable price of agricultural modernisation, while others
seem totally opposed to mechanisation as suchjz/; A umore

generally-accepted view widely expressed in the recent liter=

ature and based on the acceptance of the arguments against

indiscriminate farm mechanisation and the wholesale replacement

37/. Owen (1970) and Ahmed (1976) respectively provide good
examples of these extreme viewpoints.
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of smallholders, is to recognise that when the new seed~-
fertilizer technology has made multiple cropping possible,
seasonal peaks in energy demands become very much more

pronounsd, so that selective mechanization is necessary in
order at least to ease these new‘bottleneckSBa/; This

selective process, which need not be identified with the
latest capital~intensive techniques even in the most crucial
bottleneck processes, can bring about an increase in labour
productivity without causing labour displacement. It should
however be remembered that the aim of employment policy
nowadays tends to be to increase the potential of the
agricultural sector to provide productive employment, rather
than simply to maintain it.

In areas where weather patterns are not suitable and
irrigation is not feasible (and as was noted earlier this 1is
generally speaking the case in sub=Saharan Africa) the new
seed-fertilizer technology has not led to multiple cropping,
so that any increase in land productivity is attributable to
increased yields alone. In this situation it is sometimes
assumed that the introduction of fertilizer and new high=-
yielding varieties will make little difference to the seasonal

labour demands associated with a particular crop enterpriseza/.

28/. See among others, Barker et al (1972) Singh and Day (1975)
and Stout and Downing (1976).

39/. Simpson (1974), for example, has asserted that the use of
fertilizer creates little extra work apart from the

scattering of the fertilizer itself and 'possibly' some
additional harvesting.
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This i1s an important point, since as was noted earlier, there
1s now a fairly wide measure of agreement that traditional
farming in developing countries has, through a process of

trial~and-error by many generations of farmers operating
within a relatively static technological environment,
selected from the available crop and livestock enterprises
combinations which will, insofar as seasonal factors will

permit, allow them to match the competing demands of such

enterprises to supplies of the farm's energy resourcéSAQ/.
I1f it is true that seasonal labour requirements are not affected
by the introduction of improved seed and/or fertilizer, then
the traditional compromise will be maintained and there is no
additional case to be made for selective mechanization as a
result of the new inputs.

There is, however, good reason to question this view
a priori, as will be made clear from the following examples.
(a) Fertilizer must be transported to the fields, spread and
incorporated with the soil during the busy period of land
preparation. (b) The use of fertilizer tends to encourage
weetl growth =~ increasingly so the later the crop is sown after
the onset of the rains. (c) Short-strawed wheat varieties
(which have been bred for higher yields, fast maturation,
resistance to 'lodging' and high grain-to-straw ratios)

find difficulty in competing with weeds for nutrients and

40/. Some writers, following Schultz (1964), go so far as to
assert that at least as an approximation, on many peasant
holdings the marginal value productgs of resources are equal
in competing enterprises and equal to their marginal costs.
These arguments have been well summarized by Mellor (1969).



sunlight and therefore respond greatly to extra~careful

seedbed preparation and early sowing (two requifements which
are themselves difficult to reconcile) and repeated intensive
weeding. (d) The shorter the straw the more difficult it is
to reap with a sickle. (&) The case of threshing is an
especlially interesting one, since it is most probable that
traditional varieties of grain have over the centuries been

selected naturally through a quasi-Darwinian process for

ease of threshing by whatever traditional method is 1in use.q1/,
The newer high-yielding varieties are very often more difficult
to thresh by traditional methods, partly because they have

not been bred with this characteristic specifically in view,

so that threshing these new varieties demands more time and
effort unless a higher proportion of the grain is to remaln
with the straw. (f) Finally, higher yields by themselves
impose additional burdens during the harvest and throughout

the various post~harvest operations simply because of the

greater volume of material to be handled.

41/. This process would operate as follows. Suppose a farmer
starts operation with a seed stock comprising a mixture of
several varieties of the same grain, some of which are
more threshing-resistant than others. Assuming all other
things to be equal, his harvest will contain the same
proportions as the initial seed stock, but in threshing,
the heads which remain unthreshed will, by définition,
contain a relatively high proportion of the threshing-
resistant strains, so that the grain from which the new
seed stock i1s drawn will contain a higher proportion of
the other varieties than previously. This process could
continue in successive years until only relatively easily
threshed grain remained in the seed stock. (I am grateful
to Drs. Kirkwood and Burge of the Department of Biology,

University of Stranthclyde, for confirming the plausibility

of this hypothesis.)
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It 1s therefore quite likely that existing seasonal peak
periods in energy requirements will be exaggerated and
traditional balances disturbed by the introduction of
fertilizer and improved seed, even without multiple cropping.
Thus selective mechanization (using the term in its widest
possible sense) may be desirable in order to eliminate
bottlenecks and thus help realize the full productive potential

of the new inputs. The questions which remain to be answered

concern the identification of processes which have become
bottlenecks or in which existing constraints have become
intensified, and how these constrictions may best be eased
if notrentirely eliminateds M.P. Collinson has pointed out
in this regard that '"the surge of interest in intermediate
technology has appropriately stressed the need to get away
from advances ideas of machinery. It has, however, faltered
by touting machines rather than diagnosing problems and
devising mechanical techniques as a solution" (1972, p.64).
The study which provides the empirical content of the present

WOrk was undertaken in an attempt, in one area of one developing

country, to diagnose problems as a first step towards finding

appropriate solutions.



CHAPTER®™ 2 BACKGROUND TO THE STUDY

2.1 AGRICULTURE IN THE ETHIOPIAN ECONOMYm/:

Ethiopia had at one time the reputation of being an
extremely fertile country, and travellers' reports from the
time of Marco Polo until the eighteenth centur¥ ;ften
compared it favourably with contemporary'Eur0pé in this
resPect.a/r Whether or not this reputation was justified,
Ethiopian agriculture is certainly in some ways unique, and

several crops which are extensively cultivated there are

L
seldom encountered elsewhere. These include teff 5/, enset,*/

or false banana, chati/ and Eesho,e/ while arabica coffee

is believed by many botanists to have originated in the
forests of Kaffa where it is still to be found growing wild

today. Botanical studies have in fact shown that the region

comprises one of the eight geographical 'centres of origin'

of the world's cultivated plants, possessing rich concentrations

of certain plant genes, notably wheat and barley.Z/ Ethiopia's

1/. The standard reference work on agriculture in Ethiopia is

still Huffnagel (1961), although this information is by now

becoming a little dated. Some more recent studies are
SRI (1969), Westphal (1975) and those brought together by
Gill (1974, pp.29-113).

2/. See Pankhurst (1961, Ch.l).

3/« Eragrostis tef: A very small grain used to make an unleaven

bread (enjera).

4/. Ensete edulis; The pseudostem and root provides a starchy
staple in southern areas.

5/. Catha edulis: A shrub whose leaves are chewed for their
narcotic effects.

6/. Rhamnus prinoides: A shrub whose leaves are used to favour

beer (and mead) as hops are used in Europe.

7/« This was chiefly the work of the Russian botanist N.L.Vavilov, who
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pioneered work in this field in the 1920's. He listed the eight

centres in the followilng order; (i) India; (ii) China; (iii)Central
Asia; (iv) the Near East; (v) the Mediterranean region; (vi)
Ethipia (vii) South Mexico and Central America (viii)South America.




traditional agricultural technology is more advanced than

that of most of sub~Saharan Africa; plough cultivation is
widespread and there exist irrigation works and man-made
terraces of some antiquity. Until quite recently, however,
the country was completely bypassed by modern advances in
farming techniques.

Even more than most developing countries, Ethi@pia's
economy 1s dominated by agriculture. This sector, employs
an estimated 80 to 85 percent of the total economically active

. . 8
population and contributes around half of the national 1ncome'/

- although this proportion has been declining with the growth
of the non-farm sector. The share of agricultural produce in
total exports, although also gradually declining (Table 2.1)

Table 2.1: SHARE OF AGRICULTURAL PRODUCE IN ETHIOPIAN EXPORTS

1964 - 74

AVERAGE ANNUAL
AGRICULTURAL EXPORTS 1964 197%  Tine oF GrOWTHY
-~ (percent)
EthS million at current prices 257.1 1491.0 8.3
EthS million at 1964 prices 257.1  364,8 59
Percentage of total exports 99.2 89.7 - =0.9

a/ These figures have been calculated from the appropriate
exponential trend equation. Values for intervening years,

although not shown in the tables, were used in the trend
calculation,

source: Computed from the National Bank of EthioPia QUARTERZY
BULLETIN (various issues). -

8/. Available estimates of total agricultural production are
subject to wide margins of error (see Gill 1977a), so
that it would be rash to attempt to be very precise here.



_is still overwhelming, even when compared with most of the
other agriculturally-dominated countries in eastern Africa
(Table 2.2). Ethiopian agriculture is still mainly subsistence-
oriented although commercialisation (both in the sense of the
establishment of modern estimates and in the sense of a gradual
shift towards market~orientation in the traditional sector)

has made steady advances in the past few decades. Within the

subsistence sector, however, the rate of growth of output is

TABLE 2.2 PERCENTAGE SHARE OF AGRICULTURAL PRODUCE IN TOTAL

MERCHANDISE EXPORTS FOR SELECTED EAST AFRICAN
COUNTRIES (1969 -~ 74)

COUNTRY PER CENT COUNTRY PER CENT
Ethiopia 92,6 Somalia 92.8
Kenya 5840 Tanzania 72.9
Madagascar 79.0 Ugandaa/ 85.6
Malawi 88.7 (United Kingdom 7.7)

a/ 1967~72. Source: Computed from FAO (1976).
almost certainly no greater than that of population, and 1n some

areas such as the northern part of the Central Highlands, where

801l exhaustion and soil erosiona/bcan be serious problems, the

average rate of growth of production is almost certainly less

than that of population, as recent tragic famines have testified,
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9/. Mesfin (1973) quotes figures to suggest that half of Ethiopia's

crop land loses upwards of 2,000 tons of topsoil per square
kilometre per annum. These figures, although conceivable at

least in the short term, are certainly very high and
probably rather alarmist.



Ethiopia is, however, a land of enormous geographical and
climatic variation and it is very difficult to generalize

from experiences in one area.

Basically the country's 1.2 million square kilometres
are divided more or less equally between a centréi highland
mass, which is split diagonally by the Rift Valley, and the
surrounding lowland region ofﬂsaVQFna and desert ~ the high-
lands in this context being defineégésplands above the 1500

metre contour (See Map 2.1). Thus acros; the countryléhere 1
1s enormous diversity in altitude, topographj%énd geology,
which is accompanied by a correspanding v;riation in climate,l
soil type and natural vegetation. The rainfall regime for
example, ranges from the ten month wet season zone of the
south~west highlands to the arid desert of the Sangkil depression
and parts of the Ogaden, and naté;ai ;egetation variééjfromf»
lush rain forest to desert scrub. Generally speaking, for a
given altitude rainfall tends to be much higher in the south
and west of the country than in the north and'east, although

a major problem in all areas outside the southwestern high=
lands is the seasonality of rainfall which, as was shown in

the previous chapter, often limits the potential for agri-~ -~
cultural development. Soil fertility tdg £$ generally signife
lcantly higher in the south: many of the.soils of the southe.
western highlands for example poésess excellent inherent

fertility, while in many northern areas the land is typically

stony and badly eroded.

4O
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~Ethiopia's land base is quite adequate to support her
population at a consistently higher level than today's given
appropriate measures to conserve resources and improve
productivity. The:exceptional ranges in altitude and,
climate make it possible to produce a wide range of both
tropical and temperate crops and some of the river basins
have very favourable potential for irrigated farming. The
country as a whole (and Chilalo District in particular) is
also geographically well~placed to serve the food-deficit
markets of the Middle East. At the moment one of the more

serious agricultural problems is the degree of soil erosion,

particularly in northern areas, although expert opinion differs

: . . 10
sharply as to the extensiveness, magnitude and causes~of:thls.1‘/

To the extent that erosion is man~made, it has resulted from
defective agricultural practices such as the cultivation of
steep hillsides, ploughing with the slope and the trekking-of
livestock which destroys the grass cover of the land. Such
practices expose the topsoil to removal by wind and rain and
also impair the water=-retaining capacity of the land, so that
rain falling on exposed hillsides ~ or even on fairly gentle
sioPes - quickly runs off carrying top-soil with it (sheet
erésion). This water gathers speed as it travels downhill,
forming swift-flowing streams which in turn contribute
seriously to.gully erosion. Not only is irreplaceable top=
s01l removed in this way, but streams which were once clear
and perennial can be turned into raging muddy torrents which

dry up after only a few months, thus aggravating the problem of

water shortages during the dry season.

10/. See for example, Brown (1973) and Watson et al (1973)
which advance sharply confliding views on this subject.
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5.5 CHILALO DIstrICT 'V

Chilalo is rather better favoured than many other parts
of the country. In most parts of the District soils are
reasonably fertile and rainfall adequate if highly seasonal.
The area is also well placed to sefve the Addisfﬁﬁéba market
and 1s close to the road and railway whiéh link the Ethiopian
highlands with the Red Sea (See Map 2.1); The -District
comprises an arga of jﬁst over 10,000 square kilﬁﬁetres
(4,000 sq. miles), measufing approximately‘l60 kilometres
(100 miles) from north to south and 60 km from east to west.
Thé-n;rthern boundary éf Chilalo isﬁsituated about 120 km
by road from Addis Ababa, and the district capital, Asella,
55 km further south, is connected by an excellent all-weather
road to the capital. All of Chilalo.lies in the Southern
part of the Central Highlands, but as can be‘sééh from Map

e

2.1, the norfﬁ;western edge of the District lieshon the very
edge of the escarpment (of the Rift Valley). Within Chilalo
there are great ranges in altitude, and farming is practiced
at elevations ranging from 1600 to 3000 metres (5,250 to
nearly 10,000 feet) above sea level.

#Of:Chilalo's estimated 400,000 population only five or six
perc;ﬁtwlive in towns, while a similar percentage coulé be
described as 'rural, non-agricultural' (tréders, craftsmen,
priests, etc.). Of the agricultural population an estimated
eighty~-two percent are engaged in settled farming, the remainder

being for the most part semi~nomadic pastoralists. The familiar

11/. Most of the statistics on Chilalo in this section are
derived from Cohen (1974, 1975) and CADU (1971).
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signs of poverty are to be seen in the Chilalo countryside:
inadequate health and educational facilities, a poorly developed
infrastructure, low levels of literacy.and so on. However the

rural population, although poor, certainly appears to be

better nourished, clothed and housed than is the case 1n many

northern parts of Ethipia. 1 .

The total.cultivated area of the District has been estimated f

[
| to be between 175 and 200 thousand hectares (420-500 thousand

| ] ]
!
]

| acres) which is seventeen to twenty percent of the total

surface area. Average cultivated area per farm is though to %
be around four hectares, but the typical smallholding is
probably chh closer to three hectares. Even so, this 1s very
much larger than the average for the country as a whole: a
number of independent surveys suggest that perhaps two~thirds

1
of Ethiopian peasants farm less than two hectares a/. The

principal foodgrains of Chilalo are wheat and barley in the

higher elevations and maize, sorghum and teff _at lower
altitudes. Other traditional crops are limited, flax, field

peas, horse beans, haricots, rapeseed and lentil.

2.3 THE TRADITIONAL FARM TECHNOLOGY OF CHILALQ

This undoubtedly seems primitive by today's standards.

The seedbed is prepared with an ox~drawn ard, a breaking plough

which simply digs a rut in the soil, unlike the disc and mould~board

12/. The most recent and geographically comprehensive of these
are CSO (1975) and Ministry of Agriculture (1975).
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ploughs familiar in the temperate zones which invert it.
Traditionally in many parts of the District, after the first

ploughing the topsoil and crop residues are gathered into

mounds which are then set on fire1i/. This has the advantage
of destroying weeds, weed seeds and crop pests and also
increases the phosphate content of the soil, but at the expense
of reducing its content of both nitrogen and humus. The ashes
are later scattered over the land and ploughed in. The number

of ploughings depends on the crop to be grown; each successive
ploughing is directed across the previous furrows so as to break
up large clods and produce as fine a tilth as possible. Drain-
age 'ditches' are often ploughed diagonally across the fields.
The use of manure is unusual except on small garden plots of
vegetables and spices and sometimes on maize, which requires a
quite fertile soil.

The traditional method of sowing is to broadcast the seed
by hand. It is then covered in a final pass with the plough.
Weeding, when it is do?e at all, is by plough or by hoe in the
case of tall-growing crops like maize, or by hand in the case
of shorter crops. Handweeding is generally a family affair
with even small children contributing to the work.

The universal reaping tool for small grains such as wheat

and barley is the sickle. The crops are transported to the

threshing area by pack animal or on crude ox-drawn sleds and

they are threshed by oxen and other livestock trampling them

13/. The same practice could be observed in England, where it
was known as 'Devenfiring', as recently as the late nine-
teenth century, but it was discontinued as lnorganic fertilizers
became increasingly available. The present survey suggests

?hat the process of abandoning soll-burning is now underway
in Chilalo, as will be shown later.




.
on a hand-packed earth-and-cowdung threshing floor. From time

to time the heap of produce is turned over with wooden pitch-
forks so as to expose fresh grain on the surface. The threshed
product is then winnowed by being thrown into the wind to
separate grain from chaff. Large woodena'paddles' or shovels
are used for this purpose. Crops which are not sold immediately

are stored in thatched clay-lined storage bins made of straw

and mud packed between wooden slats, which stand on stills as a

-
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