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PREFACE

THE Collaborative Study of Cassava of Africa (COSCA) is an inter-institutional effort. The aim is to provide
bascline information on cassava over a wide area. Such information is needed to improve the relevance and
impact of agricultural research on the crop in Africa in order to realize the potential of cassava in increasing food
production and the incomes of the people of Affica.

The COSCA working paper series is published informally by COSCA to disscminate its intermediate output.
Publications in the series include methodologies for, as well as preliminary results of, the various components
and phases of the COSCA surveys. The series is aimed at scicntists and rescarchers working with national
agricultural research systems in Africa (NARS), the international research community, policy makers, donors
and members of international development agencics that are interested in cassava. As these papers are not in
their final form, comments are welcome. Such comments shounld be addressed to the respective authors or to
the COSCA project leader.

Individuals and institutions may receive single copies free of charge by writing to:

The Project Leader

Collaborative Study of Cassava in Africa
Resource and Crop Management Program
International Institute of Tropical Agriculture
P.M.B. 5320, Oyo Road

Ibadan, Nigeria



Socio-Economic Aspecis of Cassava Cultivation and Use in Africa:
Implications for the development of appropriate technology

Sara S. Berry

1. Cassava's Role in Achieving Economic Policy Objectives

Since cassava is a major staple food in much of tropical Africa, changes in total output or costs of
production could have significant effects on food security and economic development at the national as
well as the local level. This section will briefly review cassava's potential in relation to several major
policy objectives of African governments — namely: increasing low-cost staple food supplies o urban
consumers; guaranteeing a regular source of income as well as cheap carbohydrates io rural households
in areas where the crop is already cultivated; and increasing food production and food security in semi-
arid areas which are particularly vulnerable to drought.

Urban food supplies

Cassava is a major source of dietary energy for low income consumers in many parts of tropical Africa,
including major urban areas (Cock 1985, Phillips 1983, Nweke 1981, Goering 1979). The question is
whether, with appropriate changes in technology, policy and price, cassava could play an even greater
role in improving urban diets and increasing supplies of low-cost staple foodstuffs to urban consumers.
The answer depends on several factors: production costs, marketing costs and the price of cassava relative
to prices of other staple foods.

Precise data on labor input and yields of cassava is not always available, but the cultivation of
cassava is thought to require less labor per unit of output than most other major African staples (Jones
1959, Cock 1985). Most cassava is processed before it is eaten, however, and processing is laborious and
time consuming, sometimes requiring up to five days per batch (see tabie 1). Processing usually involves
some combination of soaking and drying both of which serve to remove most of the cyanide from the
cassava roots. Processing costs therefore depend on the availability of processing water, fuel and labor
as well as the opportunity cost of labor. in present areas of cassava cultivation, improvemenis in
processing technology could make a substantial contribution to reducing costs, increasing locally produced
food supplies, and increasing real incomes for producers and consumers, even without any change in
yields.

Table 1. Labor requirements for processing eassava

Gari (21 kg) 7 hours (b)

Flour (20 kg) 8 hours (a)

6.5 hours (b)

Chickwangue (20 kg) 31 hours (a)
Source: (a) Adam (1980), estimate for flour inciudes time spent carrying dried cossettes to a mill for crushing.

(b) Oyewole et al. (1986).

In Africa, most cassava is consumed afier going through several days of processing which renders the
root into a paste, flour or granulated product — convenient to prepare and comparatively easy to store
and transport (Cock 1985)." Dried cassava chips, also referred to as cossertes in Zaire, are an important
intermediate product throughout West and Central Africa, where the final consumer grinds or pounds
these dried pieces of cassava into flour.

! Africans consume at least 80 different processed cassava products (see Ugwu and Ay, COSCA Working Paper No. 6,
1992). Some of the most popular being gari (a gelatinized granule which can be reconstituted with hot water into a thick paste
or soaked in water and drunk with sugar), fermented and unfermented flours, cassava figfit (a fermented paste, which is cooked
and caten with a variety of soups), and chickwangue, a fermented paste which is wrapped in leaves and steamed.
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Consumption of fresh cassava is limited by the rapid perishability of the roots which may begin to
deteriorate within 36 to 48 hours after harvesting. With present facilities for storage and transport, it is
difficult to market cassava any distance from the place where it is grown. Processed cassava, on the other
hand, is less bulky to transport and far less perishable than fresh roots. Perhaps for this reason, most
cassava is eaten as a processed food product, especially in urban areas, although there are important
regional differences in consumption patterns. In Western Kenya, for example, cassava is consumed only
as fresh roots.

From a nutritional point of view, cassava's chief advantage is that it is a cheap source of
carbohydrate. The roots contain negligible amounts of protein, although, in Central Africa, some protein
is derived from cassava leaves which are a popular vegetable (Cock 1985). Other nutrients, such as
vitamin C, are normally lost in processing and cooking (Cock 1985, Hahn 1983).

Most of the cassava grown in Africa is classified as bitter, containing varying levels of
hydrocyanogenic glucosides.> The various stages of processing (soaking, fermenting and drying),
eliminate most of these toxins, making cassava safe for human consumption (Hahn 1983, Oke 1983).
Toxicity is a problem only in regions where cassava makes up the bulk of the diet (Delange and Ahluwalia
1983). It is not clear why African farmers apparently prefer to cultivate bitter cassava, since sweet
varieties could also be similarly processed.’

Despite consumer preference for processed over fresh cassava, marketing is a major constraint to the
expanded use of cassava as a low-cost food in urban areas. This is partly a problem of infrastructure
which, in many parts of tropical Africa, has deteriorated in recent years. There is scattered evidence that
both the technology and the economic organization of cassava processing and marketing is undergoing
rapid changes in areas where overall economic conditions have also been subject to enormous fluctuations.
In the urban areas of southern Nigeria, for example, some steps in cassava processing have been
mechanized, and commercial transactions are occurring at many stages of production and marketing.
{Okuneye and Igben 1981, Phillips 1983, Oyewole et al. 1986, personal observation). Cassava crops are
sold in the ground, for example, to buyers who harvest the crop and may process it as well. More
information is needed on the changing structure of cassava production and marketing to pinpoint areas of
potential improvement.

Would cassava compete effectively with other staple foodstuffs, if costs of processing storage and
marketing were reduced? In Africa, unlike parts of Latin America where humans only consume fresh
cassava, increased sales do not necessarily depend on changes in the processing technology or the
development of alternative uses. In Colombia, for example, farmers located at any distance from market
centers could not sell surplus cassava before the introduction of small-scale processing plants, at the
village level, to produce cassava chips for animal feed (Lynam 1986, Cock 1985, cf. Phillips 1978, 1983).
In Africa, by contrast, there is little evidence that markets for processed cassava for human consumption
are near satwration. Income elasticity of demand is thought to be low but positive (Phillips 1983).
Moreover, incomes of many African consumers have declined in recent years, due to overall economic
stagnation, so that there is no reason to think that economic recovery and expansion would lead to a

2The levels of hydrocyanic glucosides (HCN), in fresh cassava varies from one variety to another, however, the composition
of the soil also influences the HCN level. Bilter cassava is preferred in many paris of Africa for its taste; because animals do
not eat the roots; because it is thought to contain more starch; and because it stores for longer periods after processing.

3 Explanations range from consumer preference for the taste of sour gari or flour made from bitter roots to the argument that
rodents and other animals do not eat the bitter roots in the field. However, little systematic research has been done on the matier.

COSCA Working Paper No. 8
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reduced demand for cassava in the near future. Indeed, the demand for cassava could increase if the
present trend to reduce government subsidies for imported cereals continues (Commins and Lofchie 1985).

The possibility that cassava products could be substituied for imported staples, thus saving foreign
exchange and reducing the vulnerability of African economies to fluctuation in world market conditions
is a point which should be explored. The extent to which such benefits are realized depends, of course,
on government policies with respect to trade, foreign exchange rates, and market prices. In Kinshasa, for
example, imported rice is cheaper than cassava meal (gari) partly because of high internal transport costs,
but also because government subsidizes domestic purchases of imported rice (Tshibaka, personal
communication).

Foed security in drought-prone regions

Evidence that cassava cultivation has increased in recent years in the savannah and semi-arid areas (e.g.,
in Tanzania, northern Gkana and Nigeria's middle belt) suggests that it may have an increasingly
important role to play as a reliable source of staple food supplies in areas where the risk of drought is
high. Cassava's well known tolerance for drought, poor soils, and irregular labor input are clearly
advantages in such areas.* On the other hand, (excluding sweet cassava) processing cassava requires
ample supplies of fresh water, which can constitute a serious constraint, especially in periods of drought.
In fact, the need for water to process cassava suggests that developing the crop as a source of food
security in semi-arid areas may depend on farmers' willingness to cultivate sweet varieties (low in HCN)
or to consume fresh roots rather than processed forms of cassava. Consumption of fresh roots is,
however, also likely to be constrained by marketing problems, since fresh roots are highly perishable and
therefore difficult to store, as well as bulky to transport. Finally, possibilities of expanding cassava
cultivation in semi-arid areas may also be limited by problems of declining soil fertility or pest and disease
attack (see pages 8-9).

Rural incomes

In areas where cassava is already cultivated, the crop is important as a source of income (as well as
providing household food security) to the large numbers of people who grow, process, and\or market it.
The potential for increasing farmers' returns from these activities, or enhancing the relative importance
of cassava as a source of increased rural income depends on the possibility of reducing biological and
agronomic constraints to increased output and productivity, as well as on expanding sales and\or
decreasing the cost of processing and marketing. A further issue of considerable imporiance is the extent
to which changes in techniques or costs of production are compatibie with cassava's present role as an
instrument of income stabilization in rapidly changing environmental and economic conditions.

Production constraints. Compared to other tropical root crops and many cereals, cassava is relatively
tolerant to drought and poor soils (Cock 1985, Onwueme 1978). The roots also can survive underground
for anywhere from nine to twenty-four months or more after bulking (Onwueme 1978, Goering 1979).
Thus, small amounts of cassava can be harvested as needed for home consumption, and are often available
when other crops bave declined due to drought. In areas of deteriorating soil fertility, cassava has been
substituted for other crops both to maintain total output of staple foodstuffs, and to reduce seasonal
fluctuations in food supply (Fresco, forthcoming; Jones and Egli 1984, Newbury 1984, Ruthenberg 1980).
However, the increasing reliance on cassava to offset effects of drought and\or declining soil fertility may

* I owe much of my understanding of the labor requirements of cassava cultivation and the effects on output and yield of
different patierns of labor input to Louise Fresco. | am of course responsible for any errors in the interpretation of her work.

COSCA Working Paper No. 8
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have adverse environmental consequences in the long run. The role of cassava in creating sustainable
cropping systems (to counteract declining soil fertility) or in intensifying cultivation (to cope with
increasing population density) varies in both the ecological and socio-economic context. These points will
be elaborated in Section 3 below.

Household food security. Much has been made of cassava's role in guaranteging food security —
especially in subsistence, i.e., self-sufficient rural households (Hahn 1983, USDA 1981). In fact, cassava
is also an important source of cash income for poor farmers, as well as prosperous ones. There are no
reliable aggregate data on the total quantity of cassava sold in most African countries, but micro-level
evidence indicates that even very poor farmers often sell a significant proportion of their crop. Women
farmers in southern Zaire sold 20-40 per cent of their cassava (Fresco 1982). In the more prosperous rural
economy of southwestern Nigeria, sales ranged from two-thirds to 90 per cent of women's cassava output
(Spiro 1980). In addition, in Nigeria, Zaire, and elsewhere, there are both large- and small-scale farms
on which cassava is grown entirely for sale, by both full- and part-time farmers (Okuneye and Igben 1981,
Adam 1980, Kayser et al. 1981).

Both large- and small-scale farmers often sell a higher proportion of their cassava than other crops
and\or derive more cash income from cassava than from any other crop or income-earning activity (Adam
1980, Fresco 1982 and forthcoming, Strauss 1983). This fact, together with the likelihood that income-
elasticity of demand is positive in major consuming regions, suggests that increased production could
contribute significantly to raising total income from agriculture, even in areas where the crop is already
widely cultivated. Income is likely to increase, especially if production expands as a result of increases
in yield per hectare and the adoption of cultural practices which sustain soil fertility over time, without
relying on purchased inputs such as fertilizer.

Income distribution. Apart from its potential as a source of increasing total income from agriculture,
cassava may also play a role in achieving a more egalitarian pattern of income distribution. Whether or
not income derived from cassava production is more or less equally distributed than income from other
crops depends on the structure of cassava production and marketing, and on consumption patterns of
different income classes — both of which are likely to change over time.

In southeastern Nigeria, for example, during the 1920s and 1930s, men withdrew from yam
production to concentrate on palm oil, leaving the women to maintain local food supplies by increasing
production of ‘their’ crop — cassava. As regional markets for cassava expanded, however, young men
began to engage in cassava processing, in order to capture some of the profits to be made in local markets
(Martin 1984). More recently, the emergence of large-scale cassava farming in Nigeria and Zaire raises
questions about the future trends in control over income from cassava. As a famine reserve crop, cassava
can mitigate the human and economic costs of drought or of economic crises. However, cassava's
resistance to drought and its in-ground, self-storing capability can, ironically, also contribute to rural
impoverishment and\or environmental degradation. Cultivation of cassava is not invariably beneficial to
the poor.

Deteriorating economic conditions. In the last ten to fifteen years, African economies have faced
deteriorating and highly volatile economic conditions. Farmers' energies and resources have been
increasingly stretched to make ends meet in the face of rapid and unpredictable changes in income and
the costs of living. In this context, it is especially important that cassava's tolerance for drought, poor

COSCA Working Paper No. 8
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and salary earners, professionals, traders, etc.) established cassava farms. Such investors used
working capital from other sources to hire labor for land preparation, planting, and initial weeding;
then sold the crop in the ground to buyers who assumed full responsibility for further weeding,
harvest and sale. Buyers might, in turn, sell the tubers to processors in rural areas, transport them
directly to urban markets, or undertake to process and market the final product themselves.

In other words, by giving producers the flexibility to adjust to changing market conditions,
cassava facilitates income stabilization and mitigates the effects of risk for specialized commercial
producers, as well as for low-income farmers who consume a large share of their output. This
suggests in turn that the flexibility in income management derived from cassava production may also
be important for issues of urban food supply as well as for rural incomes.

2. Cassava and the African Agrarian Crisis

Current literature on the state of economic development in Africa often takes the view that government
policies, combined with the global economic recession, have created adverse conditions for agricultural
growth and rural development, especially in the post-independence era of the late sixties and early
seventies. Overemphasis was placed on the industrial sector and protection of urban consumers at the
expense of agricultural production. The rural areas were largely ignored, in terms of infrastructure, inputs
and new technology. In the 1960s, staple foodstuffs, often highly subsidized by the exporting
governments, were readily available on world markets as ‘food aid” at low prices. This meant that African
governments were able to increase staple food imports, without incurring large balance of payments
deficits or domestic food shortages. In the 1970s, however, world market conditions, especially the huge
increase in oil prices, dramatically worsened the economies of many African economies, with the small
exception of the major petroleum exporters.® Import bills for fuel and other staple foodstuffs soared. At
the same time, protectionism practiced by developed countries, increased competition from new suppliers,
and adverse terms of trade placed severe limits on the ability of developing countries to expand export
earnings. Consequently, foreign debts rose and credit tightened. To cope, African governments resorted
to controls on foreign exchange transactions, and domestic prices which often aggravated the balance of
payments deficits, promoted rent-seeking activities and further depressed incentives for domestic
agriculture. The result was increased dependence on food imports and aid, both to offset declining
domestic output (or output per capita) and to cope with non-economic crises, such as the droughts of
1968-73 and 1982-84, the disruptions of war, etc. (Commins and Lofchie 1985, World Bank 1981, 1984).

In the case of cassava, the effects of the agrarian crisis are hard to document’ but important to trace,
none the less. The declining terms of trade for agriculture, led in many cases to rural-urban migration,
especially of young men in pursuit of more profitable economic activities. Lack of male farm labor could
have resulted in the substitution of cassava (a women's crop), for other crops which require more labor
input. Growing more cassava would have promoted household food security and generated a regular if
low, year-round source of income.

$ However, even this advantage was shortlived, as prices fell before the end of the decade. The major oil exporting countries
irom sub-Saharan Africa include: Nigeria, Gabon and Angols.

7 Since ‘there have been no clear trends in terms of increased yields . . . the bulk of the expansion has come from increasing
the land designated for cassava production. . . ." (Phillips 1983). Case studies discussed below suggest that this has been true
in some areas. The poor quality of aggregate data on cassava production makes it difficult to generalize for entire countries, let
alone Africa as a whole.

COSCA Working Paper No. 8












10 SARA S. BERRY

Land scarcity and rural population growth

Declining yields, in association with reduced fallow periods, have also occurred in the context of
increasing rural population density and land shortage. In such cases, the implications of decreasing yield
for cultivation practices and for income and food security of rural households are different from those at
Kwango-Kwilu, where reduced fallow periods on savannah fields are essentially caused by shortages of
labor. If increasing scarcity of cultivable land reduces the length of fallow, farmers are likely to make
efforts to intensify methods of cultivation — in the sense of applying more labor time per unit of land —
rather than, as in Kwango-Kwilu, bringing more land under cultivation. Farmers® ability to increase yields
through intensification depends in part on their access to additional, improved inputs and\or the means
to buy them. However, there may also be some room for adjustment in traditional farming methods,
without additional inputs. In southern Congo and the Central African Republic, farmers adjusted to major
fluctuations in market conditions without significant changes in the level or methods of production,
basically by adjusting quantities of female labor input (Adam 1980. Fresco, personal communication).

A classic demonstration of the effects of rural population density on farming methods is Lagemann's
(1977) monograph on traditional farming in southeastern Nigeria. Lagemann compared three villages, of
varying population densities, and three field types located at different distances from farmers’ homesteads
within each village. The field types were distant fields, nearby fields, and compound gardens. In general,
higher population density was directly associated with shorter fallow periods, more intensive methods of
cultivation, and lower yields of cassava. The reasons for reduced fallow periods and cassava yields were,
however, different from the case of Kwango-Kwilu. In Kwango-Kwilu, shorter fallow periods and
declining cassava yields resulted from increased monocropping of cassava, increased cultivation of
savannah fields, and declines in quality of land preparation and quantity of weeding and mulching — all
designed to stretch scarce labor over larger areas and 0 compensate for declining soil fertility by
substituting cassava for other crops.

In Lagemann's study, by contrast, farmers compensated for land scarcity by intensifying intercropping
and devoting more energy to gardens within their compounds. The latter are characterized by the dense
planting of a great variety of crops: to produce a multi-storied leaf area and root system; to preserve
moisture and soil fertility; to increase nutrient uptake from different soil depths by careful mulching and
manuring. One similarity with Fresco's study area was that the planting of cassava was staggered on
distant fields — in this case, to spread labor requirements evenly over the year. Lagemann does not
discuss the effect of staggered planting on yield. In the densely populated village, outer fields were also
mulched and manured, and farmers used dense intercropping — including tree crops in order to check soil
erosion and suppress weeds.

Thus, while yields of cassava on the outer fields decline as one moves from the low to the high
density village, total yields of all crops increase (Lagemann 1977: 63-64). In addition to intercropping and
intensification, farmers in the high density village also sought to compensate for land scarcity by
substituting crops which have a2 higher market value, such as yam and oil palm, for cassava, within
intercropping systems. Income per hectare increases even more than total yield as one compares less with
more densely populated villages.

Lagemann argues that his findings support Ruthenberg's (1980) thesis that intensification of traditional
farming systems postpones, but does not avert involution and eventual impoverishment due to population
growth. However, he does not place the Igbo farming system in a wider economic context, or relate land
scarcity to the availability of capital in farming or to people’s overall capacity to generate income.
Lagemann did his fieldwork in 1973-74, when southeastern Nigeria was still recovering from the civil war
and many people still depended heavily on farming for the bulk of their income. Ten. years later, U.
Latzke Begemann (1985), found that methods of cultivation and yields of compound gardens were much

COSCA Working Paper No. 8
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the same, but that the practice of compound gardening itself had declined since the days of the war, when
it was a major source of food security for rural households in the besieged Biafran economy. In other
words, intensification of cultivation methods in southeastern Nigeria occurred as much in response to
commercialization and civil war, as to changes in the relative rural factor supplies.

A tapid survey of local farming systems in the densely populated highlands of East Central Africa
(Jones and Egli 1984) also found enormous variation in both the importance and yields of cassava from
one locality to another. Cassava accounted for half the staple food output in some localities, but was not
grown at all in others, while yields ranged from 0.6 to 12 tons\ha. Even allowing for the problems of
measurement of cassava yields (noted above), these studies indicate that the place of cassava in intensive
farming systems varies too much to permit generalizations about the effects of increasing population
density on yields or methods of cultivation. Indeed, there is no clear evidence that increasing population
density leads to an overall decline in yield (Richards 1985). What is clear is that the flexibility of
traditional farming systems is a fundamental feature which allows farmers to survive in the face of
overcrowding, erratic and/or low income as well as outmigration. Intercropping and the rearrangement
of field types are key elements in the flexibility of the traditional farming systems; availability of labor
and the timing of inputs and outputs have been important constraints on successful adaptation to a variety
of conditions.

Commercialization

Cassava production has frequently increased where market access has improved. Commercialization can,
also affect access to inputs, and the capacity to adjust to other changes. There are several patterns
described in the literature.

1. Cash cropping and cassava production

In some areas, farmers have increased the production of cassava relative to other food crops to release
labor (especially male), for cash cropping. As we have seen, the growth of palm oil production in the
Ngwa area of southeastern Nigeria in the 1920s and 1930s absorbed maie labor, leaving food crop
production increasingly to women. Ii is interesting to note, however, that while Ibibio farmers used part
of their proceeds from palm oil to buy food, Ngwa men spent theirs on more wives to grow it (Martin
1984). As in Kwango-Kwilu, women switched to cassava to maintain output by cultivating more land. In
this case, however, the growth of towns and rural incomes throughout the region also created a greater
demand for staple foodstuffs. This, in turn, attracted young men into cassava processing, enabling them
to capture part of the profits from the growing demand for gari.

Similarly, in eastern Zaire, the incorporation of the Tembo area into the colonial economy led to the
introduction of peanuis as a major cash crop and the substitution of cassava for plantain as the principal
staple. Women would plant cassava on their husbands' peanut plots, and do all the work of cultivating,
processing and transporting it to market. They would aiso do much of the work of peanut cultivation.
However, men control the income from peanuts and claim certain rights over the income from the cassava
their wives produce (Newbury 1984: 38).

in both cases, expansion of agricultural production for the market was achieved primarily through
changes in crops grown and in the division of labor between men and women. The number of tasks
women performed increased, while men controlled the bulk of cash earnings from crop sales. As these
examples suggest, control over income and the allocation of tasks can have an important bearing on
changes in agricultural production patierns and on farmers' responses to new technigues.

COSCA Working Paper No. 8
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2. Declining opportunities for non-agricultural employment and cassava production

Declining opportunities to earn income outside agriculture have pushed people into growing more food
crops, especially cassava. In southwestern Nigeria, Yoruba women have traditionally specialized in trade
and food processing, rather than farming (though wives and daughters do work on the farms of their
husbands and fathers). In the last decade, however, there have been increasing reports of Yoruba women
farming on their own account (Spiro 1980). In part, this has been a response to increased competition in
trade and processing from larger, often male-dominated businesses (Cashman 1986, personal
communication); and in part, a result of the oil recession which reduced opportunities for income and
employment in non-agricultural sectors of the economy. Women have not been the only people moving
into farming in the 1980s. Men have also invested in cassava production, contributing to the temporary
glut in cassava markets observed in 1985-86 in Nigeria (World Bank, 1985a).

The choice of cultivation methods depends partly on the farmers' access to working capital (to hire
labor or purchase inputs) and partly on cropping patterns (Ashraf nd, Palada et al. 1985). Similar
mechanisms may account for reported increases in domestic food crop production in Ghana, where
economic collapse and virtual bankruptcy of the public sector in the 1970s and early 1980s led to0
widespread decentralization, and an increasing emphasis on self-sufficiency (Chazan 1984, Posnansky
1981).

3. Large-scale commercialized farms
In recent years, high prices for food crops in Nigeria and Zaire have led to the establishment of large-
scale, fully commercialized farms. These large farms are generally set up by people who have access to
government credit, subsidized inputs and\or foreign exchange (IITA 1983, 1984; Okuneye and Igben
1981; Kayser et al. 1981). Such enterprises often use mechanized tractors and purchased inputs, such as
fertilizers and pesticides, and may devote large areas to the specialized production of a single crop. Since
they can afford to hire labor, such farms do not always use capital-intensive methods of cultivation. For
example, large-scale cassava growers in western Nigeria intercrop maize with cassava; the maize is
harvested and sold after two to three months and part of the income so generated is used to pay for the
labor needed for cassava planting and weeding (Ashraf nd, Palada et al. 1985, personal observation).
Specialized, large-scale commercial farms face entirely different constraints from those confronting the
majority of small-scale, low-income farmers, and each group of farmers is likely to respond very
differently to new technology. In western Nigeria, for example, commercial farms have made up a large
part of the clientele for IITA's improved cassava varieties. Large-scale farmers also benefit from the
flexibility of harvest time allowed by cassava, and may continue to plant traditional varieties, or intercrop
them with improved varieties, to lengthen the harvest life of a farm, much as small-scale farmers do."
Commercial cassava production in Nigeria has also entailed changes in contractual arrangements and
market structures. People who plant cassava as a commercial investment often sell the crop in the ground
(after it has been established) to buyers who assume the risks and costs of managing the farm, and of
harvesting and marketing the tubers. Similarly, as some steps in the processing of cassava have become
mechanized, new possibilities have emerged for subcontracting or for other commercial transactions at
the different stages of processing and marketing the final product (Okuneye and Igben 1981, Oyewole et
al. 1986, personal observation). The changing structure of the cassava ‘industry’ in southern Nigeria has

' 'There is considerable confusion over the ‘harvest life’ of early and late maturing varieties of cassava. For example, during
a visit to IITA in March 1986, I was told by fermers planting BTA improved variety 30572 that it matured earlier than traditional
varieties, but deteriorated underground afler about 12 months.
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not been systematically studied, but it is clear that in this area at least, cassava can no longer be classified
as a ‘subsistence’ crop.

On the whole, the documentation on the effects of commercialization is even more scanty than
siatistics on the effects of increasing population density or rural outmigration and impoverishment.
Research is needed to clarify the implications of commercialization for changing cuitivation methods and
yields, as well as for the distribution of income from cassava production, processing, and marketing. At
present, there is evidence of divergent paiterns of change, and the accompanying instability of economic,
technical, and environmental conditions. For farmers, this places a premium on flexibility and access to
mechanisms of insurance procedures to avoid situations of food/income scarcity. Farmers frequently adjust
crops grown, methods of cultivation, combinations of agricultural and non-agricultural income, and asset
management to protect themselves against (or take advantage of) unstable conditions. Increased cultivation
of cassava is one such strategy which, like others, carries its own risks. Making sure there is adequate
household income and food security is an important consideration to farmers before adopting new
techniques or responding to agricuitural policy.

4. Research Agenda

Policy objectives

Each of the broad policy objectives outlined at the beginning of this paper raises different issues for
research.

1. To increase cassava's role as a source of cheap urban food supply, we need better information on
existing marketing and processing systems. Alternative processing technologies already exist, in Asia and
Latin America, as well as in Africa. The problem is not so much how to adapt these to local factor supply
conditions in specific African rural economies, but to gain a better understanding of patterns of urban
demand, marketing costs, linkages between urban sales and changes in rural production and consumption,
and the structure of cassava production and marketing. For example, rapid increases in urban sales need
not come primarily from very large farms.

Questions for further research include: How have sales and prices changed with changing market
conditions? Who participates in cultivation, processing and marketing? At what points in the chain of
activities between planting and final consumption does the crop change hands? What are the patierns of
competition, vertical or horizontal integration, and specialization at different stages in the production and
distribution process? As we have seen, the answers to these questions are likely to be quite different in,
e.g., southern Nigerian or Ivory Coast, from those in south central Zaire, Tanzania or Mozambique —
with different implications for appropriate technical and policy interventions.

It is also important to clarify the nature and effects of government policies on cassava production and
marketing. If the present contribution of cassava to urban food supplies and potential for import
substitution are constrained by government policies towards prices and foreign trade, then the best
designed improvemenis in infrastructure or in technology may have little actual impact on the level or
distribution of staple food items or of consumers' real incomes.

2. To assess cassava's potential for increasing food production and food security in semi-arid areas, it is
imporiant to know how far the advaniages of cassava's tolerance of drought, poor soils, and irregular
labor input may be outweighed by the difficulties of incorporating cassava into sustainable cropping
systems in specific agro-economic regions and\or by the fact that processing is dependent on availability
of water. The importance of water for processing is potentially a serious consiraint for increased reliance
on cassava both as a source of local food security in times of drought, and as a source of steady real
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income for rural households. In areas where water is available for only a few months out of the year, the
possibility of relying on piecemeal harvesting and processing of cassava to even out seasonal variations
in income and food supply may be significantly reduced.

Apart from ecological constraints on increasing production, developing cassava as a source of food
security in semi-arid and\or drought-prone areas may depend in part on people’s willingness to grow and
consume fresh roots of cassava varieties which are low in HCN. This does not imply that research should
focus immediately on extending the shelf-life of fresh roots or breeding new low cyanide varieties. Before
it will be possible to evaluate such research objectives, it is necessary to learn more about why farmers
prefer to grow bitter cassava, and how cassava is being integrated into low rainfall farming systems (e.g.,
in Tanzania), and the consequences for yields, soil fertility, cropping patterns and cultivation practices.

3. Enhancing cassava's importance as a source of rural income, in cash or in kind, depends on a number
of factors. Cassava does not present such an obvious potential for a2 major technological breakthrough,
as was experienced in the development of high yielding varieties of wheat and rice. Rather, improvements
in income derived from cassava are likely to occur through complex interactions through minor changes
in cultivation practices and economic conditions, which will vary from one locality to another. Thus,
research will have to pursue many issues simultancously, and focus as much on interactions among
technical, ecological, and socio-economic conditions, as on defining single research objectives and
strategies.

For farmers, maintaining or increasing net income from cassava depends on the timing and
opportunity cost of labor and other inputs, as well as on unit costs, selling price, and market access.
Where producers are coping with declining incomes, adverse terms of trade, or decreasing availability
of labor, it may be necessary to raise income as a precondition for the adoption of improved inputs and
cultivation practices. This may depend, in turn, on possibilities of raising yields under conditions of
intercropping, staggered planting, declining falliow, limited weeding, and of reducing the labor required
for cultivation and processing. In some areas, there may be greater scope for raising cassava-based
incomes through improvements in cultivation and farm management practices than through the
development of new varieties or the adoption of new inputs.

Whatever the initial conditions affecting the response of African farmers to improved techniques in
a given area, they are likely to change before appropriate technical improvements can be developed and
disseminated. Hence, another essential condition for successful dissemination of improved technology is
that it does not compromise the flexibility permitted by traditional cassava varieties and cultivation
practices for coping with changing market and\or environmental conditions.

Such flexibility often hinges on the sensitivity of cassava yields to the timing of inputs and\or
diversification of farm output (e.g., through intercropping); on the ‘harvest life’ of a cassava farm (i.e.,
the period of time over which it is possible to harvest some roots); and on the cost of processing, storage,
and transport. To define and develop improved technology and effective policy interventions, it is
necessary to have a clear understanding of (a) cassava's role in developing sustainable cropping systems,
which do not reduce soil fertility or intensify pest and disease incidence over time; (b) the degree to which
present cultivation practices and methods of farm management constrain increased output and incomes;
(¢) the relative importance of production, processing and marketing in determining the incomes and
opportunities available to low income people in rural areas.

Finally, as we have seen, labor is often a key constraint in both densely and sparsely populated areas.
Technical improvements which save labor during cultivation and processing, or increase returns to labor
currently employed, will tend to increase farmers' capacity to earn income from cassava and to reduce
the cost of production. However, labor-saving innovations also have a price and their costs must be
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carefully weighed against farmers' resources, especially access to working capital, and alternative
demands on their time. Lower overall input of labor may not help if the timing of labor inputs to cassava
cultivation or processing conflicts with domestic obligations or other productive activities.

5. Research Strategies

Increasing cassava's contributions to food security, economic development and raising the incomes of poor
peopie in Africa is likely to require changes on several fronts — cultivation practices, farm management
systems, processing, marketing, infrastructural facilities — as well as (or instead of) the development and
dissemination of improved plant varieties and new input packages. As we have seen, there are major gaps
in knowledge on many fronts. To build a more effective knowledge base from which to design strategies
of intervention, it may be necessary to use more than one frame of reference for posing research questions
and collecting evidence., Specifically, it seems advisable to begin by studying variations in cassava
cuitivation and use, not only in different agro-ecological zones, but also in different socio-economic
contexts.

To this end, it will be necessary to describe and classify different agro-ecological zones in which
cassava is grown in Africa, and to accumulate systematic evidence on variations in cultivation practices,
cropping systems, and ecological change among them. Such an effort could begin with a thorough review
of existing literature and environmental data as well as the strategy for adding to them. Existing data are,
in turn, likely to be located in national archives or institutes within Africa and\or in former colonial
powers.

However, it is important not to assume that a program of research based on geographical criteria will
necessarily answer all the relevant questions. If, for example, policies or marketing systems are not
conducive to increased sales, or if farmers' main concern is with higher yields, then improved
technologies may have little impact on actual output and incomes, no matter how carefully they are
tailored to environmental conditions. In other words, research on cassava's place in existing agricultural
and economic systems should seek to illuminate the intersections between environmental and socio-
economic conditions — and not simply assume that one or the other is determinant.

As we have seen, it is important to understand cassava's role in relation to variations in both
environmental and socio-economic conditions. Also, given the volatility of both socio-economic and
environmental conditions in Africa, it is important both to define contexts of study in dynamic rather than
static terms and to design research programs which collect data on changing patterns of cassava cultivation
and use. To this end it is important to supplement large surveys with detailed case studies of changing
practices in different contexts. Such case studies should treat production, processing, and marketing as
interrelated parts of local food supply systems. They should also reflect regional differences in income
and use, such as the difference between densely populated, relatively commercialized areas (such as
southern Nigeria or Ivory Coast); in areas of long-term rural impoverishment (such as central and
southern Zaire); and in semi-arid areas where cassava is a recent introduction (as in parts of Tanzania or
Nigeria's middle belt).
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