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Foreword
 

Cassava is a staple food crop cultivated in several developing

countries, 
largely by small farmers. 
 It is a source of subsistence
 
and of cash income to poor farmers as well as a source of rural
 
employment, particularly of women. 
 During the past 20 years,

production 
of cassava expanded rapidly in Asia, especially in
 
Thailand, in response to expanded demand for 
imports by the European

Community, where 
it is used as livestock 
feed. There are concerns,

however, about the likely decline in demand for cassava as food as

incomes rise in developing countries and 
also about the stability of

the European 
demand. To assess the prospects for cassava in the

future, IFPRI has examined the 
trends and prospects for production,

utilization, 
and trade in Third World countries, under a special
project partially funded by the International Development Research
 
Centre (IDRC) of Canada.
 

In addition to the analyses of international data at the global

and regional levels, case studies 
were 
taken up in six countries:

India, Indones'a, the Philippines, and Thailand 
in tisia and Nigeria

and Zaire in Sub-Saharan Africa. Analyses 
of cassava's situation
 
and prospects in Africa were done at the 
International Institute of

Tropical Aqriculture 
(IITA), Ibadan, Nigeria, and those for Latin
 
America 
at the Centro Internacion-l d Agricultura Tropical 
(CIAT),

Cali, Colombia. 
 The results of these studies were discussed at a
workshop in Washingtoi, 
D.C. in August 1987, where project research
ers, selected cassava 
scientists, and representatives of interna
tional organizations participated. The results 
of the individual
 
case studies are being published s ,,arately as 
a series of working
 
papers. This 
volume presents the proceedings of the workshop and
 
includes the papers and summaries of the case 
studies discussed.
 

J. S. Sarma
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Overview 

J. S.Sarma 

The International Food Policy Research Institute (IFPRI)

sponsored a workshop on "Trends and Prospects of Cassava in the
Third World" in Washington, D.C., August 10-12, 1987. Case studies
 
on cassava in India, Indoesia, the Philippines, Thailand, Nigeria,

and Zaire were presented. Papers on 
overall trends and prospects

for the crop in 2000 in the Third World, the yield potentials of 
cassava, and possible c,)nstraints to achieving them aere also
discuissed at the workshop. In addition, the regional problems and
 
prospects relating to cassava 
in Asia (including China), Africa, and
 
Latin America were also reviewed. The workshop and the 
cssava case
 
studies were funded by the International Development Research Centre
 
(IDRC) of Canada as a special project.


Workshop participants includee the supervisors 
of each of the
 
case studies from the 
national research institution or university

sponsoring that study, cassava scientists and economists from Centro

Internacional de Agricultura Tropical 
 (CIAT), International
 
Institute of Tropical Agriculture (IirA), and and
IFPRI, repre3enta
tives from IDRC, the World Bank, the 
Food and Agriculture Organiza
tion of the United Nations (FAO), and 
the U.S. Agency for Interna
tional Development (USAID). The list of participants, papers, 
and
 
the agenda are given in an appendix to this chapter.
 

IMPORTANCE OF CASSAVA
 

Cassava grows on relatively soils,
poor is high yielding in
 
terms of carbohydrate production per hectare, 
and is thus a source
 
of cheap calories. The crop 
is often grown by small farmers and is
 a source of 
employment in rural areas, particularly for women, in
 
cultivating and on-farm processing 
of the crop. It is labor
intensive and inexpensive to produce, as few purchased inputs are
 
used. Its adaptability to diverse climatic 
conditions, ability to
 
survive long dry spells, and 
flexibility in harvesting 
time qualify

it for treatment as a food security crop. Cassava is an important

subsistence crop as well as a 
source of cash income for poor

farmers, and its development also has 
equity implications. It has

large, untapped genetic potential, which could be exploited through

adoption of new technology. 
 Cassava with protein supplements can
 

ISix of 
the country case studies prepared for the workshop are
 
being published by the International 
Food Policy Research Institute
 
as a series of working papers on cassava.
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substitute for 
coarse grains in livestock feed and this partly meet

the rapidly rising derived 
demand for feedgrains in developing
 
cn,ntries.
 

CURRENT SITUATI' 
 AND TRENDS IN PRODUCTION
 

Cultivation of 
cassava is largely confined to the tropics in
the developing 
countries of Asia, Sub-Saharan Africa, and Latin

America. The world's arnual %utput 
of the crop during 1981-83
 
averaged 125 million metric tons fresh
of roots (equivalent to 38
million tons of wheat) 
Crom an area of 14 million hectares. Of
 
this output, about 40 percent 
 was from Sub-Saharan Africa, 37
percent from Asia, and the re,.aining 23 percent from Latin America,

where the crop seems to have originated. Average yield per hectare
in Sub-Saharan Africa 
was the lowest at 7.1 tons, 
and the yield in

Asia was 
hi hest at 12.2 tons. That in Latin America was 10.9 tons.
 
The overall average yield per hectare was 
9.3 tons.
 

During 
the period from 1961-63 to 1981-83, the output of
 cassava increased at a rate of 2.7 percent a year; nearly 70 percent

of this growth was from area increase and 30 percent from yield

improvement. Production growth 
in the first half of this period was
faster than that 
in the second half. The increase in cassava output

was most 
rapid in Asia (4.7 percent) because of a dramatic growth in

Thailand, stimulated by import demand from 
the European Comm,.nity

(EC) for use as an irredient in livestock 
feed. Cassava output in

Sub-Saharan Africa 
rose 2.3 percent 
a year, which was less than tile
population growth, thus leading to a decline in 
per capita Produc
tion. 
 In Latin America, the production of cassava increased by only

1.1 percent 
a year, largely because of the 
slow growth in demand,

which was influenced by government poicies 
in some cout _ries that
 
discriminated against cassava 
in favor of cereals.
 

CURRENT SITUATION AND TRENDS IN DOMESTIC UTILIZATION
 

Nearly 60 percent of the world output of cassava in 1981-83 was

uscd as food in developing countries. Another 28 
percent went to
livestock feed: 
nearly one-third was fed in developing countries and
the balance, 20 million 
tons, was exported to the EC. Other uses

include industrial products (starch, 
tapioca, and so forth), which
 
accounted for roughly 4 percent, and an 
allowance for wastage.


Of the annual average of 106 million 
tons of cassava used in
developing countries 
in 1981-83, 78 million tons were used as food

and 13 million tons were 
used as feed; the balance represented

industrial uses and wastage. 
 Nearly 55 percent of food use was

in Sub-Saharan Africa, whereas nearly 80 
percent of feed use was in
 
Latin America.
 

2Data on cassava grown in Sudan, which is in 
 the North

Africa/Middle East 
region, are included in those 
for Sub-Saharan
 
Africa.
 

3
All tons referred to in this proceedings are metric tons.
 



3 

Dome.stic utilization of cassava 
in the Third World countries
 
rose at 2 percent a year between the early 1950s ard early 0 s.
lnB
Food use increased more rapidly at 2.3 percent a year, with reg;onal

rates of growth of 3.0 
percent in Asic, 2.4 percent in Sub-Saharan

Africa, and 1.1 perrent :n Latin America. The use of cassav,

animal feed increased less rapidly at 

for
 
1.7 percent overall, whicri was
largely influenced 
bv the growth rate in Latin America of 1.3
 

percent a year.

Third World expcrts of cassava increased from an average of 1.7
million ons (in fresh roots) annually in 1D61-63 to 20.3 million
 

tons in 1981-83. Of the 
latter, exports from Thailand -Lccunted for
17.6 million tons (equal to 
about 6.9 million tons of Jried cassava

pellets) 
and the rest was shared by China (1.5 million tins) and
I donesia !I.1 million tons). Total imports 
by ether developing

courwies amounted to about 250,000 tons, resulting ;n Third Worid
 
net eports of about 20 million tons.
 

Ihe workshop noted that although tnE output of cassava forms

only 4 percent of cLaple food crop production in the Third World, it
represents more than 40 percent of its output of 
roots and tubers.

Ii,_crop is important for food security in Sub-Saharan Africa, where
it is a major 
Ftaple, and for increasiny employment opportunities

and improving incomes of the poor 
in Asia and Latin America. Thus

'esearch and development of 
cassava deserve priority attention.
 

RELIABILITY OF STATISTICS
 

A precise ossessment of the current situation and past trends
in cassava is hatiJicapped by the poor quality of data on the area

and production of cassava, particularly in several countries of Sub-
Saharan Africa where sven the basic agricultural statistics relating

to cereals are poor. Thus reliability of the data on roots and
tubers is doubtful. National 
 data are not available in many
countries and 
those that are available lack completeness, reliabilily, timeliness, and comparability over time. 
 Among the principal

problems of data collection are the inaccessible nature of the
terrain, shifting cultivation, mixed crnpping, subsistence levels of

cultivation, and on.
so The difficulties of gathering data on
 cassava are severe. Because thc crop 
is in the field for more than
1K months and because it is harvested as 
needed, it is sometimes

difficult to make a distinction between ojd 3nd new plantinqs.

of the crop may have been harvested, while the resL 

Part
 
of the crop is
still in tie ground. Cassava is often planted mixed with other
 

crops, and 
the allocation of area in tiese crop combinations poses
prublems. In some reporting coujntries, where a modern sector exists

side by side with a subsistence sector, national crop survey data
 
often refer to the latter sector only.


The workshop strongly emphasized tne need tD improve both
reliability and timeliness of 
the statistics on area and production

of cassava. It "ecommended that national go'ernments 
take serious
steps Qo organize the needed crop surveys 
in consultation with FAO.
It is further noted that, nitially, special studies might be
 necessary 
in some countries for designing appropriate data collec
ticn methods.
 



4 

The collection of data on the utilization of cassava for
 
various purposes in the developing countries of Asia and Latin
 
America needs to be expanded. Steps should also be taken to 
obtain
 
detailed data through periodic surveys. Information on adoption of
 
improved varieties arid technologies, consumption, and nutrition 
are
 
needed for research and development of the crop. As a matter of
 
policy, data collection agencies should 
increase their commitment to
 
give priority to statistics on cassava and 
its products, particular
ly in developing countries where the crop has 
a large potential.
 

DELPHI SURVEY
 

The Delphi Survey for the assessment of potential yields of
 
cassava that was conducted in 1985 
as part of this study indicated
 
an overall 
average current yield of cassava of 9.5 tons of fresh
 
roots per hectare on farmers' fields. This figure closely agrees

with FAO's estimate of 9.6 tons for 
the Third World average for
 
1985. Analyzed by regions, the average survey yields were 9.4 
tons
 
per hectare in Asia, 7.1 
tons per hectare in Sub-Saharan Africa, and
 
11.2 tons per hectare in Latin America.
 

Cassava yields on fertilized fields are generally 5 tons per
hectare higher thdn those without fertilizer. Respondents agreed
that without fertilizer, irrigation alone does not result in higher
yields. But with both irrigation and fertilizer, average yields are
 
11.3 tons per hectare on inferior soils. Yield levels are even
 
higher if cassava is cultivated under optimum soil and climatic
 
conditions. 
 The survey also revealed large differences between the
 
actual yields obtained by farmers, the results of on-farm tests, and
 
the levels obtained at research stations.
 

The potential yields of existing varieties of cassava in 2000
 
could range from 13 
 tons per hectare without fertilizer and 
irrigation to 22 tons with, in farmers' fields. With improved
varieties the corresponding range is from 17.8 to 27.7 tons 
per

hectare. The weighted average of the potential yield for all these
 
input categories is 16.2 tons 
per hectare for existing varieties and
 
21.3 tons per hectare for improved varieties.
 

At the existing levels of research expenditure, significantly

higher yields, compared with current levels, are expected in 2000,

with increments ranging from 5 tons per 
hectare without fertilizer
 
and irrigation to about 
9 tons per hectare with fertilizer and
 
irrigation. With irrigation alone, 
the increase is insignificant.

With a doubling of research resources, which would enable the
 
development of new varieties and improvement of culcural practices,

all input categories show significant increases in yield, ranging

from 10 tons per hectare without fertilizer and irrigation to about
 
13 tons per hectare using both of these inputs.
 

By doubling research resources, increases in cassava yield of
 
about 5 tons 
per hectare might be achieved even under conditions of
 
no fertilizer or irrigation or with application of fertilizer alone.
 
However, the expected increases in yields are smaller in the case of
 
irrigated cassava without fertilizer and of cassava where both
 
fertilizer and irrigation are used.
 

With regard to potential yields in 2000 from existing varieties
 
and those in the pipeline at the current level of research, the gap
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between the group using no fertilizer or irrigation and that using

fertilizer alone is significant but not very different from that in
 
1985. Where both fert 'izer and irrigation are used, the gap is
 
significant and more than twice as large by the year 2000. With
 
doubling of research resources, the differences continue to be
 
significant and the gaps widen further. The differences resulting

from use of irrigation alone continue to be insignificant.
 

The above indications are for applications of inputs and
 
resource investment on the poor soiI where much of cassava is grown
 
at present. Similar results but at higher levels of 
yields are
 
shown for cassava grown under optimum soil and climatic conditions.
 

The analysis of constraints to achieving potential yields

highlights lack of incentives, including low prices, as the most
 
important constraint. The low yield potential of existing varieties
 
is ranked next, followed by output marketing, and then storage and
 
processing problems. 
 Diseases rank fifth. At the regional level,
 
in Asia and Latin America, the ranking of constraints follows the
 
overall pattern, whereas in Sub-Saharan Africa, disease problems are
 
given the first rank, iollowed by low yield potential of existing
 
varieties and lack of incentives.
 

The workshop discussed the policy implications of the results
 
of the survey. 
 The wide gaps between the average yields on farmers'
 
fields and those from on-farm tests and research stations under the
 
different input categories call for greater efforts to expand

extension services, 
provide input supplies, credit, and incentives
 
such as remunerative orices to farmers to enable them adopt the
to 

imprcved cultural practices designed to raise yields. Because
 
fertilizer use alone could raise cassava yields by at least 5 tons
 
per hectare, efforts to encourage fertilizer use could increase the
 
output and income of farmers, especially in Latin America and Asia.
 
A doubling of research resources 
to evolve improved varieties and
 
agronomic 
practices will bcost cassava yields significantly.

However, more resources need to be devoted to improving 
cassava
 
yields on farms where soils are inferior and input use is low. In
 
order to provide 
incentives to farmers to increase their nroduction, 
an improvement 
in the policy environment for cassava, particularly

in relation to cereals, is strongly recommended. Covernment
 
intervention by way of ensuring incentives to farmers for growing
 
cassava may become necessary, especially in 
view of its importance

to food security and to improving the incomes of the poor. The
 
constraint posed by the low yield potential of existing varieties
 
could be overcome through allocation of adequate research resources
 
for developing varieties that will achieve higher yields and resist
 
pests and diseases, particularly in Sub-Saheran Africa. There is a
 
need to assign higher priority to research on postharvest technology
 
and product development at national and international research
 
centers to meet the problems related to marketing, storing, and
 
processing of cassava output.
 

FACTORS INFLUENCING USE OF CASSAVA FOR FOOD
 

Apart from growth in population, other factors influencing the
 
demand for cassava for food include income elasticity of demand,
 
degree of urbanization, level of income, prices of cassava and of
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alternative foods, different forms of processed cassaja, and
 
storability and ease of processing.
 

The overall income elasticity of demand for fresh cassava is
 
positive and moderately large in rural areas, whereas 
in the urban
 
areas it is %mall or even negative. Fresh cassava is very income
 
elastic for low-income rural consumers; it is negative only in the
 
highest quintile. For dried cassava in its various forms, th
 
income elasticity' is )egative in both rural and 
 urban areas.
 
Cassava starch products and convenience foods have a positive
 
elasticity in urban areas, particularly at higher incomes. The
 
overall income elasticity for cassava therefore depends upon the
 
proportions in which different 
cassava products are consumed in the
 
rural and urban areas. Apart from income, prices of cassava
 
relative to substitute staples influence its consumption. Past
 
evidence shows that consumption of cassava increased in the
 
Philippines and Indonesia when rice prices were high, and cassava
 
consumption declined 
in Brazil when wheat was subsidized.
 

FACTORS INFLUENCING OTHER USES OF CASSAVA
 

The case studies in Asia show that, whereas cassava cannot
 
substitute for coarse grains in livestock feed at the present levels
 
of yield of cassava and relative prices, with higher yields and
 
lower unit costs, scope exists for greater use of cassava in feed
 
mixes for poultry and pig production. The present prices of protein
 
supplements are alsc, not 
favorable for extensive use in conjunction

with cassava. However, with a view to assessing the future role of
 
cassava in meeting the increasing derived demand for livestock feed,
 
a specific objective of the case studies 
in Asia was to ascertain
 
the levels of yields of cassava and prices at which cassava
 
supplemented by protein could substitute for maize (corn) 
or sorghum
 
in poultry and pig feed.
 

Evidence from India shows that the economic price of Rs 360 per

ton of cassava IUS$28) is a viable price for farmers with yield
 
levels of 26 tons per hectare obtained from HYVs. The Thailand
 
study shoos that a price differential of at least 29 percent is
 
needed between the prices of cassava and maize before the former can
 
substitute for the latter in broiler rations. For pig rations,
 
substitution could occur with 
a price differential of 10.7-32.5
 
percent. Ihe general rule of thumb followed 
in the Philippines is
 
that when the cost of 4 kilograms of cassava combined with 1
 
kilogram of soybean meal 
is less than the cost of 4 kilograms of
 
maize, then cassava can compete with ma-ze. In Indonesia, at
 
1983/84 prices, with the price of soybean meal at US$335 per ton
 
(c.i.f. Jakarta), the price of dried cassava must be US$57 per ton
 
lower than that of maize. In 1984, however, the price of cassava
 
chips was US$82 and that of maize was LS$114 per ton. But in the
 
Phi lippines and Indonesia both, economic forces are operating that
 

4These conclusions are generally 
based on a number of studies
 
in Asia and Latin America. No hard evidence is yet available for
 
Africa.
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would encourage lerger use of cassava feed
as if infrastructure
 
facilities could be improved.


Apart from its use as an ingredient in feed mixes, dried
 
cassava may also be used in on-farm feeding of livestock, a practice

that prevails in several countries in Latin America, though precise

data are not available. With regard to industrial use, significant

quantities of cassava are used for 
starch manufacture in Tamil Nadu,

India. In the Philippines, contract cassava
farming of is develop
ing whereby manufacturing firms enter into contracts with farmers to
 
grow cassava to be converted into starch. Rapid growth in the
 
demand for cassava starch manufacture is also expected in Indonesia
 
as a result of the import-substitution policy. In Nigeria, small
scile manufacture of cassava flour is increasing; some corporate

organizations are encouraging cultivation 
of cassava using modern
 
methods. In general, 
 the demand for industrial use of cassava
 
depends upon product quality and relative prices of the substitutes.
 

PROJECTIONS TO 2000
 

If past trends in area and yield per hectare continue into the

future, the output of cassava in the developing countries in 2000 is
 
projected at 200-210 million tons depending upon the level of
 
aggregation used. The projected average yielo hectare
per is

10.5 	tons, although potential yields, as indicated by the Delphi

Survey, 	are much higher.


However, if past 
trends in per capita income continue, the

projected demand 
for cassava for human consumption would be 115
 
million tons in 2000; this takes into account decreasing per capita

consumption in some of the developing countries because of declining

income elasticities. If, on 
 the other hand, future demand is

estimated at existing per capita consumption levels, it works out to

121 million tons. The total requirement at the end of the century

for fe-H use is about 20 million tons, by extrapolating from past

trends. Other uses (requirements for industrial use and allowance
 
for wastage) would total 25 million tons. And if net exports remain
 
constant at 20 million tons, aggregate demand works out to 180-186
 
million tons. Thus projr-tzd output far exceeds projected demand.
 
The potential surplus in 2000 shows 
that the expected deficits in
 
food staples for direct food use in Sub-Saharan Africa could be
 
partially filled with cassava.
 

Further, as already noted, cassava case 
studies in Asia have

shown that, if yields per hectare could be improved and the unit
 
costs of 
production brought down, cassava with protein supplements

could substitute for coarse grains in livestock With
feed. this
 
change in the feeding pattern, potential also exists for
 
foreign trade of cassava in Asia 
as well as Latin America. Because
 
of the debt crisis and foreign exchange constraints, some developing

countries would like to rely on cassava pellets an energy source
as 

in livestock feed, instead of importing maize or 
sorghum, if cassava
 
could be produced at economic prices.
 

CASSAVA AND THE GLOBAL FOOD SITUATION
 

Although the supply-demand projections indicate that supply

response is not much of a problem, stimulation of demand is a
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problem. The scope exists, but policy options need to be adapt
ed for developing alternative uses for cassava in livestock feed,
 
convenience foods, and industrial raw materials, apart from its
 
important role in food security in Sub-Saharan Africa.
 

Earlier IFPRI research has showdn that rapid growth in the
 
demand for livestock feed in developing countries is likely with
 
rising per capita incomes, although the situation differs from
 
region to region. Even at present, the proportion of major food
 
crops that are used for feed is only about 15 percent in Asia. In
 
Latin America, it has risen to about 40 percent, and at this already
 
high level of feed utilization, rates of growth of feed use are
 
slower. In North Africa/ Middle East, more than 25 percent of basic
 
staples are used for feed. The proportion is less than 10 percent in
 
Sub-Saharan Africa, where the focus is more on food.
 

As has been mentioned, cassava is of particular importance in
 
Sub-Saharan Africa because it is a major food staple in the region.
 
Cassava has served as a shock absorber in the face of an extremely
 
poor food production performance in Sub-Saharan Africa during the
 
past two decades. Food production grew at a rate of only 1.7
 
percent a year, while population grew at about 3 percent and is
 
still rising. The difference between these growth rates tells the
 
seriousness of the food problem in Africa.
 

In relating cassava development to national goals, how much
 
emphasis a country puts on cassava will depend on how it balances
 
its equity and efficiency objectives. If the country is more
 
concerned with efficiency, then less attention will be paid to the
 
equity aspect. Concern arises because in the current world food
 
situation, the de eloped countries are battling problems 
of food
 
surplus while the developing countries are tackling problems of
 
deficit, and it is difficult to reconcile the two. A closer look at
 
the world food prnblem, however, suggests that it is probably the
 
lack of purchasing power in the developing countries that prevents
 
them from absorbing the available food surpluses of the developed
 
economies. It. is here that a potential role can be found for
 
cassava in providing employment and incomes for the poor in
 
developing countries. The policy imp!ications related to develop
ment of cassava are significant insofar as donors are concerned,
 
particularly the Consultative Group on International Agricultural
 
Research (CGIAR), whose mandate 
is to address the food problems of
 
the poor in developing countries. If cassava can be properly
 
included in development plans, based on the equity criterion, it can
 
provide employment arid income opportunities for many of the poor, as
 
shown in Thailand and Colombia. The major problem, however, is to
 
increase cassava demand.
 

The workshop recognized the role of cassava in providing
 
employment opportunities, thus helping to increase incomes that
 
could, in turn, generate increased demand in developing countries.
 
As incomes increase in many of these countries, it is likely that
 
consumption patterns may shift toward more consumption of livestock
 
and poultry products, thus creating a derived demand for feed that
 
can make use of cassava or surplus grains available in world
 
markets.
 

The participants recognized that a principal objective of
 
cassava development should be the contribution that the crop can
 
make to the welfare of the poorest sectors of the population.
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53ecause of the inherent characteristics of the crop, its development
could be a catalyst of growth in rural areas. But for this

objective to be achieved, the effrlrts to increase production should 
be matched by research and development efforts in the areas of 
postharvest technology and marketing. Such a focus would allow 
smal l producer,- to benefit from the biological ef iciency of the 
crop.
 

A question was raised about the 
need to evaluate cassava's 
potential in the drier areas of Sub-Saharan Africa, which suffer 
from recurrent food shcrages. Its role as a famine crop is already
well recogni'ed, as it can withstand drought better than many of the

other food crops. For this reason, there is a basic stability in 
yields per hectarte in these areas.
 

Oolicy intervent,ions are 1lkey to be requirec! if cassava is to 
be an effective instrument for development. In the research area, 
policies should reflect the importance of postharvest processing and 
market development, as well as the formulation of appropr~ate
development s, rategies for sma1i farmers in marginal areas. 
Agricultural extensio, a-,d credit services also need to be extended
 
to cassava cultivatio.l. 

POLICY ISSUES IN ASIA 

Policy ob ectives of cassava development in Asia differ widely

from country to country. In Thailand, for example, although the 
stimulus for the extension of cassava cultivation came from the 
export demand for its use as a livestoc feed ingredient, the crop
is grown in areas that are politically sensitive and where farmers 
are economically ooor. The Thai government is interested in 
maintaini r the incomes of the poor, and proposals for crop

diversification in these areas have not been 
 very successful. Any
technological breakthrough 
in cassava that resulted in the improve
ment of crop yield could make the crop competitive with maize. In

light of recent de',elopments in Thai land's cassava trade with the 
EC, policies to deal with declining foreign exchange earnings from
 
cassava need to be evolved.
 

Cassava has played two different roles in India: in Kerala, its
 
importance is basically as a security food, whereas 
in Tamil Nadu,
 
cassava provides the raw material for a processing industry. In 
Indonesia, the crop played a food security role in the past
preventing famine and undue rises in food prices. More recently,
with the rapid growth of rice output, its use as a convenience food
has increased. In the wake of the success of Thai exports of 
cassava pellets to Europe, Indonesia also went into cassava exports,
but actua& exports have been below ti,, quota levels. Poor infra
structure has constrained the development of a cassava market for 
use in feed manufac.ure and exports. The area under cassava has 
been decliiming, and whatever area expansion had taken place has 
occurred in areas with poor communications and high transport costs.
 
The cassava situation in the Philippines is similar to that in

Indonesia, but its importance to food security is relatively less. 
The main policy objective in the Philippines is to raise the incomes
 
of low-income farmers but, 
 as in Indonesia, the infrastructure
 
constraint is overwhelming. Cassava's importance in China can be
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viewed from the angle of resource utilization, although China also
 
expor.s some cassava to Europe and thus 
earns foreign exchange from
 
the commodity.
 

The Asian case studies have shown that there 
is a potential

demand for the use of cassava as a feed ingredient and as a raw
 
material for industry. For its expansion as 
a feed, supplementation

by protein sources is necessary, and for widening its industrial
 
use, more attention to product quality and technolugy of production

is important. In both cases, infrastructure facilities need to be
 
developed for moving 
the raw material from the producing areas to
 
the manufacturing centers. 
 Cassava markets are often fragmented
 
over space and are riot integrated with the feed industry markets.
 
The market 
integration of these two commodities is needed so that

price responsiveness of the compound feed 
industry is transmitted to
 
the cassava industry and vice versa. Policies that enhance the
 
adoption of improved technology in the processing area also help

improve quality.
 

In areas where cassava is important for food security, it is
 
necessary to take steps to 
promote its production, through increased
 
yields per hectare achieved b, improved 
varieties and associated
 
agronomic practices. And in countries where 
the crop is grown in
 
economically poor areas, the development of cassava 
needs to be
 
promoted as an engine of growth for 
rural employment and incomes.
 

POLICY ISSUES IN AFRICA
 

Cassava is a major staple 
in the humid 3nd subhumid areas of

West and Central Africa. It is an important famine relief crop

contributing to food security in 
 the savannah or drier areas of
 
western, eastern, and southern Africa. There are, however, regional

and country peculiarities, 
even in its food uses: both roots and
 
leaves are of major nutritional importance in Zaire, Sierra Leone,
 
and Liberia, whereas in Nigeria and 
Ghana, cassava is orown mainly
 
for its roots.
 

Considerable progress 
has been made in the development of
 
improved cassava varieties and in the elimination of a range of
 
constraints relating 
to losses due to pests and diseases in Africa.
 
The problems still requiring attention relate to development of
 
technologies for improved soil management, pest control, 
minimiza
tion of labor problems dui ing the production phase, and gender

issues that have been neglected in the past. Special attention
 
should be given to the development of improved and more efficient
 
systems for cassava production in various 
cropping patterns,

including rotations, and in emerging agro-forestry systems such as
 
alley cropping. Choices of various 
commodity characteristics and

production systems of cassava 
should be determined in such a way as
 
to 
minimize problems in the postharvest phase and utilization of the
 
crop. Input supplies and efficient extension services need to be
 
effectively 
linked with research and development. With the
 
relatively abundant land in much of Sub-Saharan Africa, expansion of
 
area is the main way of increasing production. Fertilizer use may

be limited; hence future research should give greater priority to
 
improved cropping patterns 
that would improve efficiency in the use
 
of fertilizers.
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Greater priority should be given to the development of post
harvest technologies, especially those for processing, storing,
 
drying, packaging, and marketing. As mentioned earlier, the trend
 
figures show that with rising per capita incomes, the consumption of
 
cassava declines. Such a decline could be arrested or even reversed
 
if there were postharvest technologies enabling the product to meet
 
the demands of increasingly urban and affluent segments of the
 
population.
 

There are a number of other issues related to postharvest 
phases of processing and utilization of cassava that need attention, 
There is a need to link research in postharvest technology with the 
development of pilot plants and commercialization of products. Ways 
cf reducing and using waste in cassava processing also should be 
studied. More studies should be conducted on the competition 
between commodities. ihe nutritional effects of different commodity 
mixes and various products at varying levels of cassava dependency 
in different geographical and socioeconomic strata should be 
examined. Cassava flour is already being substituted in different 
proportions for cereals in bread, and the scope for such substitu
tion in other foodstuffs; should be investigated.
 

The internntional agricultural research centers, national 
agricultural research institutes, and universities should pool 
resources to give greater priority to research on the postharvest 
phase in such a way that their activities complement each other. 
Such collaboration should extend to the sharing of information on 
food processing and on the range of opportunities for cassava 
utilization. 

Genera l policy issues, such as the various iutritional 
interventions, price control, and self-sufficiency in food produc
tion, should be kept continuoesly under review, in so far as they 
affect cassava production and utilization. Other problems that need
 
to be addressed include investments in the postharvest phase of
 
production, marketing and distribution of cassava products, labor
 
loads that women carry, increasing relevance of legislation, and
 
implementation of monitoring measures to ensure quality control. It 
was also noted that in view of the current debt problems in many of 
the African countries, continuing reliance on high levels of imports 
of various commodities may not be possible. 

The cultivation of cassava has the potential not only to 
increase the ;ncomes of small farmers but also to ensure more stable 
incomes, which is particularly important to the lower income groups. 
Cassava can help achieve this objective because of its basic 
stability in production. Furthermore, employment in the processing 
of cassava at the village level has the effect of diversifying 
sources of income particularly for women. 

The commodity characteristics of cassava used for food are 
different from those for industrial use. The former is often of 
higher quality and hence commands a higher price, whereas cassava 
for industrial purposes is of lower quality and lower price. In 
processing, traditional methods reduce the quality of cassava
 
prodt..-,; sun-dried cassava chips, for example, m,.y contain a lot of
 
sand -,d other impurities. Unless the quality of the raw material
 
is good, product quality will be poor with adverse effects on its
 
price and marketability.
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POLICY ISSUES IN LATIN AMERICA
 

Demand for cassava in 
Latin America principally derives 
from
its traditional 
use as food. The diversification 
 in cassava
utilization that 
was observed in Asia has not 
taken place, despite
structural changes in the postwar period and marked changes in foodconsumption patterns. 
 Latin American 
per capita production of
cassava has 
tended to decline in the 
past decade because of the
rigid>'.y in cassava utilization patterns, 
the impact of increased
urbanmzation, 
and the effect of government subsidy policies on 
cereals. 

Since cassava is mostly produced by small-scale farmers withinan overall agricultural sector that is characterized by a skeweddistribution of 
land, any effort to 
develop the potential for income
generation through development of cassava will have to be directedto the small-farm 
sector. 
 For example, any measures taken to
increase cassava production by improved technology should besynchronized with 
steps 
to ensure expansion of cassava 
use. In
order to achieve this, alternative growth markets need to bedeveloped, one of which is the market for cassava used as an energy
source in livestock 
feed rations.
 

It has been observed that in most cassava-producing countriesin Latin America, tue crop can be produced at costs that comparefavorably with maize or sorghum. In most Latin American countries,
there have been no policies directed toward cassava per 
se. Many of
the policies directed towara other crops or goals have a directnegative impact cassava.
on 
 Of particular importance are subsidy
policies and import and exchange rate policies that favor cerealgrains at the expense of cassava. There was a consensus among
workshop participants the
that these policies should either be dismantled or cassava should be included in them in order to makecassava competitive. Furthermore, policy 
alternatives 
related to
other commodities should ne analyzed in the light of their overallpotential impact rather than 
their effect on cassava alone.
Cassava farmers in Latin 
America face large price 
variations
and uncertainty induced either by the fragmented nature of freshcassava markets or the inelastic demand in farinha (dried cassava)markets. This 
 alszo 
 acts as a constraint 
to the development
processing capacity of
 

so that cassava chips can be used 
in feed
mixes. However, if processing capacity is developed, floor pricesfnr cassava could be set in the traditional market depending uponfeedgrain prices that 
are set in a larger and more stable market.
Reduced price variability and a more 
assured market 
would provide
incentives to farmers to expar,d production and farther stabilizeprices in traditional food markets. 
 In order to cement the linkages
between food and feed uses of cassava and those between cassavapellets and feedgrain markets, it is necessary to coordinate
investment in processing capacity, 
formation of market channels, and
expansion of 
cassava output, particularly through improved produc
tion technologies.
 

OTHER POLICY ISSUES
 

To promote increases in the industrial use of cassava starch,
some countries may wish to ban 
imports of cassava 
products or its
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starch substitutes. However, the view was expressed at the workshop

that industrial use should be encouraged only after the demand for

food has been satisfied. There was also discussion regarding 
the

role that cassava 
could play in food aid. Whereas donor agencies

may not incltide cassava purchases under aid programs, there may be
 no objection to the ue of 
counterpart funds for the encouragement

of cassava research and development that could lead to increasing

its output and available food supplies.


The implementation of 
 policies on cassava and possible

modifications to them requires 
accurate information on their effects
 
on overall political and developmental qoals. Monitoring of the

development process is vital for 
policies to be effectively set up

and changed in order to reflect the progress of the program for
 
cassava development.
 

CONSENSUS
 

There was consensus at 
the workshop regarding the considerable
 
potential for increasing yields per hectare as well as total output

of cassava in the Third World. 
 This is of particular importance for

food security in Africa, where it is
a major staple. Development of
 
cassava can be used as 
an 
engine of growth in the economically poor

areas where it is usually grown because it can increase employment

opportunities and thus help improve incomes 
of the poor. Cassava

also has - potent ally larger role as livestock feed, as an
industrial ra" material, and 
as a foreign exchange earner in several
 
developing countries.
 

Apart from research to evolve HYVs and associated agronomic
practices, to breed disease-resistant varieties, and to 
 reduce
 
losses from pent damage, workshop participants strongly urged 
that
 
greater attention should be devoted to postharvest technology and

product development, 
on which the future scope for utilization of
 
cassava depends. Other policy recommendations include the

following: give incentives farmers, such
to as remunerative prices,

credit, and extersion services; reexamine other commodity policies

that militate against cassava, or in other words, remove the

anticassava bas in macroeconomic policies on subsidies, trade, and

exchange rates; ntegrate cassava food and feed markets and cassava

markets with other commodity markets; promote the position of
 
cassava in sustainable agricultural production; explore the scope

for increased 
demand for cassava as a convenience food; and
 
diversify end uses.
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Trends and Prospects for Cassava
 
in the Third World
 

J. S.Sarma and Darunee Kunchal 

WORLD OUTPUT
 

World average annual output of cassava during 1981-83 ias 126
 
million metric tons, equi.alent to 38 million tons of wheat. This
 
formed about 2 percent of world staple food crop production and
 
nearly 29 percent of the output of roots and tuber crops. Cassava
 
was grown on 14 million hectares out of the 47 million hectares of
 
land devoted to roots and tubers in the world. The entire cassava
growing area is in the developing countries and confined largely to
2
 
Sub-Saharan Africa, Asia, and Latin America, as 
shown in Table 1.


Table 1--Distribution of area, production, and yield per hectare of
 
cassava (average 1981-83)
 

Yield/
 
Region Area Productiona hectarea
 

(million (million (metric
 
hectares) metric tons) tons)
 

Asia 3.8 46.5 12.2
 
Sub-SahaEan
 

Africa 7.0 50.1 7.1
 
Latin America 2.7 29.5 10.9
 

Total 13.5 126.1 9.3
 

Source: Food and Agriculture Organization of the United Nations,
 
"FAO Agricultural Supply/Utilization Accounts Tape, 1984,11
 
Rnme, 1986.
 

Note: Excludes small island states, the aggregate production of
 
which is reported to be 135,000 metric tons.
 

aln fresh roots.
 
bCassava is also grown to 
a small extent (45,000 hectires) in Sudan,
 
but this figure is included under the Sub-Saharan region in the rest
 
of the paper.
 

1
Cassava is converted to wheat on the basis of calorie content.
 

2 The output increased to 136.5 million 
tons in 1985. The data
 
given in the table refer to the average for 1981-83, which is the
 
period for which data on domestic utilization were available for all
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About 40 percent of 
the Third World production of 
cassava was
from Sub-Saharan Africa, followed by 37 percent from Asia, and
remaining 23 percent from Latin America. 
the
 

The area under cassava in
Sub-Saharan Africa was 
a little more the Third World
than half of
total, but 
the yield per hectare in that region was 
60 percent.of
that in Asia and was the lowest among the three regions. The
overall yield per hectare of cassava was 
9.3 tons.
 

WORLD UTILIZATION
 

Nearly 60 percent of the world 
production of cassava 
during
1981-83 was used as 
food in the developing countries (Table 2).
Another 28 percent was used as 
feed, of which nearly two-thirds was
exported to 
 the developed countries, where 
it was used as an
ingredient of 
compound feed mixtures. 
 These developed countries-mostly 
in the European Community (EC)--import cassava 
in the form of
dried pellets 
or chips from Asia. Other uses 
include industrial
purposes, 
roughly 4 percent, and an allowance for wastage. 
 Less
than 1 percent was used for the manufacture of ethyl alcohol, mostly

in Brazil.
 

Table 2--Distribution of utilization of cassava, average 1981-83
 

Developing Developed

Utilization u
Countries
 Countries 
 Total
 

(million metric tons)
 

Food 
 74.9 nil 
 74.9
 

Feed 
 12.8 22.1 
 34.9
 

Other uses
 
including allowance
 
for wastage 
 18.3 
 0.4 
 18.7
 

Net export +20.1 b -22.5 -2.4c
 

Total output 
 126.1 
 ... 126.1
 

Source: Food and 
Agriculture Organization of the United 
Nations,
"FAO Agricultural Supply/Utilization Accounts 
Tape, 1984,"
 
Rome, 1986.
 

Note: 
 In fresh root equivalents.
 

aData relate to 69 study countries.

bIncludes exports of 
416,000 metric 
tons to noncassava producing

developing countries, such 
as the Republic of Korea and Hong Kong.
CRepresents the difference between total 
exports and total imports
and is treated as a statistical discrepancy.
 

http:percent.of
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Developing countries exported nearly 20.3 million tons of
 
cassava in fresh root equivalents on average during 1981-83, of
 
which 17.6 million tons were from Thailand. The imports into these
 
counLries from other developing countries were about 0.25 million
 
tons. Thus the net exports were 20 million tons.
 

DATA
 

The analysis of the current situation and trends in area,
 
production, and utilization of cassava is based on the data base of
 
the Food -ind Agcic':Iture Organization of the United Nations (FAO).

For purposes of this .nalysis, the developing countries are divided
 
into 14 sub-enions as indicated in Table 3.
 

Table 3--Classification of cassava-growing countries into subregions
 

Region/Subregion 	 Countries
 

Asia
 
South Asia Burma, India, Sri Lanka
 
China China
 
'ndochina and Ficific 
 Fiji, Kampuchea, Laos,
 

Islands Papua New Guinea, Vietnam
 
1-i.iland Thailand
 
Asean Countries Indonesia, Malaysia,
 

(excluding Thailand) Philippines, Singapore
 

Sub-Saharan Africa
 
Semiar'd tropics 	 Burkina Faso, Chad, 'ambia,
 

Mali, Niger, Senegal,
 
Somalia, Sudan
 

Humid lowland and 	 Angola, Benin, Canmeroon,
 
coastal tropics 	 Ghana, Guinea, Cote d'Ivoire,
 

Liberia, Madagascar,
 
Mauritius, Mozambique,
 
Nigeria, Sierra Leone, Togo
 

Equatorial wet tropics Central African Republic,
 
Congo, Gabon, Zaire
 

Modified tropics Burundi, Kenya, Malawi,
 
Reunion, Rwanda, Tanzania,
 
Uganda, Zambia, Zimbabwe
 

Latin America
 
Seasonally dry tropics Colombia, Ecuador, Venezuela
 
Subtropics Argentina, Paraguay
 
Wet tropics Bolivia, Per , Surinam
 
Brazil Brazil
 
Mexico, Central America, and Costa Rica, Cuba, Dminican
 
Caribbean Republic, El Salvador,
 

Guatemala, Haiti, Honduras,
 
Jamaica, Mexico, Nicaragua,
 
Panama, Trinidad and Tobago
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DISTRIBUTION OF OUTPUT
 

Out of the 69 countries in the three 
regions included in the
study, 5 countries, namely 
Brazil (19 percent), Thailand (14

percent), Zaire (11 percent), Indonesia (10 
percent), and Nigeria (9
percent), share nearly 
63 percent of total cassava production in

1981-83. 
 In each of these uouotries cassava production exceeded 10 
mill ion tons a year.

Estimates of area, production, and yield per hectare of cassaa
by subregions are given in lable 4. In Asia, the Asean subregion,
eXcluding Thailand, produced about 15 mil1ion tons of cassava on anaverage during 1981-83. India which is included in the South Asia
sobregion produced 5.5 million tons out of the subregional tctal of6.2 million tons. Cassava yields in South Asia, 
Thailand, and China
exceeded 15 tons per hectare. Yields in the Indochina and Facific

Islands subregion were the lowvest in Asia.
 

Table 4--Area, production, and yield per hecLa,-e of cassava 
in Third
 
Wcrld countries, by subregions, 1981-83 average
 

Yield/
Region/Subregion 
 Area Production Hectarea
 

(mi I lion (mi llion (metric
hectares) meteric tons) tons)
 

Asia 
 3.81 44.46 12.18

South Asia 
 0.38 
 6.17 16.33

China 
 0.24 
 3.63 15.46
 
Indochina and Pacific
 
Islands 
 0.52 3.20 6.20


Thailand 
 1.12 18.17 16.28
 
Asean 	(excluding
 

Thailand) 
 1.57 15.29 9.75
 

Sub-Saharan Africa 
 7.03 50.11 7.13
 
Semiarid tropics 
 0.16 0.72 
 4.49
 
Humid lowland and
 

coastal tropics 
 3.37 23.11 6.85
Equatorial wet tropics 2.45 
 15.77 6.43
Modified tropics 
 1.04 10.52 10.10
 

Latin America 
 2.70 29.48 10.94
 
Seasonally dry tropics 
 0.26 2.42 
 9.38

Subtropics 
 0.16 
 2.26 14.05
Wet tropics 	 0.05 0.56 
 11.08
Brazil 
 2.07 23.39 11.29
 
Mexico, Central
 
America, and Caribbean 0.15 0.85 


Developing countries 
 13.54 124.05 9.31
 

Source: 
 Food and Agriculture Organization of the United Nations,

"FAO Agricultural Supply/Utilization Accounts Tape, 1984,"
 
Rome, 1986.
aln fresh roots.
 

5.413 
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In Sub-Saharan Africa, 
area under cassava in the semiarid
 
tropics subregion was relatively small. The bulk of the cassava in
 
this region is grown in the humid lowland and coastal 
tropics and in
 
the equatorial wet tropics. 
 The yield per hectare in the modified
 
tropics was relatively high at about 10 tons com,ared with the
 
average for Stib-Saharan Africa as a region.
 

In Latin America, apart from Brazil, the seasonally dry

tropics and subtropics subregions shared 
nearly 5 million tons of
 
cassava output during 
1981-83. Yield per hectare in the subtropics
 
of South America was high at 14 tons, wherr _ in the other 
two
 
subregions the yields were around 11 tons ot 
 about the same as the
 
regional average.
 

TRENDS IN CASSAVA PRODUCTION
 

Figure I shows the annual area and production and igure 2 the 
yield per hectare of cassava in developing countries from 1961 to 
1983. 

Figure 1--Area and production of cassava in developing cotntries,
 
1961-83
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Figur., ?--Yield per hectare of cassava 
in developing countries,
 
1961-83
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The average yearly output of cassava 
increased from 74.0
million tons of fresh roots in 1961-63 
to 126.1 million tons in

1981-83, or 
at an average rate of 2.7 percent a year. During
same period, the sown with the crop 

the
 
area increased from 9.4 
to 13.5
million hectares, or at an average rate of 
1.9 percent a year. This


implies an improvement 
in the yield per hectare from 7.9 tons in
1961-63 to 9.3 tons in 1981-83, or an average growth of 0.8 percent
 
a year.


Of the increase of 52 million tons in the annual 
cassava output

of developing countries during the two decaoes, 28 million tons 
came
from Asia, 18 million tons from Sub-Saharan Africa, and about 6
million tons 
from Latin America. The largest single contribution to
the output increase came from Thailand average yearly output
where 

rose from about 2 million tons 
in the early 1960s to 18 million tons
in the early 1980s. Nearly half of the increase in area came from

Sub-Saharan Africa where the cultivation of 
cassava expanded, as it
 was the main staple food in some of the subregions. But because the
yields per hectare were low, its contribution to increased output
was much lower. 
 For the Third World countries as a whole, increase
in area contributed 70 percent to the 
growth of output, while
 
improved yields contributed only 30 percent.


Table 5 gives the growth rates in area, proouction, and yield
per hectare of 
cassava by regions and by subperiods 1961-63 to 197173 and 1971-73 to 1981-83, as well as the overall growth rates
between 
the early 1960s and the early 1980s. It is evident from

this table that, for the Third World 
countries as a whole, the
growth rates the
in all indicators decelerated during the 1970s

compared with the 1960s by 
3bout a fifth in each case.
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Table 5--Area, production, and yield per hectare of cassava in Third
 
World countries, by region, 1981-83 average, and growth
 
retes
 

Average Annual Growth Rate
 
1961-63 1971-73 1961-63
 

Average, to to to
 
Region 1981-83 1971-73 1981-83 1981-83
 

(percent/year)
 

Asia 
Area (million hectares) 3.81 1.41 3.78 2.59 
Production (million metric 

tons) 46.46 3.14 6.32 4.71 
Yield (tons/hectare) 12.18 1.70 2.45 2.07 

Sub-Saharan Africa 
Area (riilion hectares) 7.03 1.81 1.36 1.58 
Production (million metric 

tons) 50.11 2.33 2.26 2.29 
Yield (tons/hectare) 7.13 0.51 0.89 0.70 

Latin America
 
Area (million hectares) 2.70 3.45 -0.08 1.67
 
Production (million metric
 

tons) 29.48 3.81 -1.55 1.09
 
Yield (tons/hectare) 10.94 0.35 -1.48 -0.57
 

Developing countries
 
Area (million hectares) 13.54 2.07 1.65 1.86
 
Production (million metric
 

tons) 126.05 3.02 2.37 2.70
 
Yield (tons/hectare) 9.31 0.93 0.70 0.82
 

Source: 	 Food and Agriculture Organization of the United Nations,
 
"FAO Agricultural Supply/Utilization Accounts Tape, 1984,"
 
Rome, 1986.
 

In Asia, however, the area under cassava rose two-and-a-halF
 
times faster in the 1970s compared with the 1960s, largely because
 
of the rapid increase in Thailand. Output expanded at 6.3 percent a
 
year in the 1970s, which was nearly twice the growth rate in the
 
1960s. Yields expanded rapidly in the 1960s in India as a result of
 
the introduction of new varieties. The Philippines reported rapid
 
increases in yields in the 1970s.
 

The causes that led to rapid expansion of cassava area and
 
output in Thailand are well known. When the Common Agricultural
 
Policy was introduced in the EC, the favorable tariff binding that
 
cassava received through GATT negotiations in 1968 and high relative
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prices of maize in the EC countries caused the demand for cassava
 
for use as cattle feed to increase rapidly. Thailand responded to
 
this demand by increasing tne area and production of cassava. It
 
exported dried chios in the mid-1960s, "native" pellets toward the

end of the 1960s, and hard pellets early in the 1980s. Other
 
conditions were also favorable for the expansion of cassava
 
cultivation in Thailand. Subsequently, however, the government of
 
Thailano entered into 
a Voluntary Agreement with the EC restricting

the exports to prefixed quotas on a sliding scale. This put a limit
 
on further expansion of cassava output in the country. In the case
 
of Indonesia, the output of cassava expanded rapidly in the 1970s,

mainly as a result of rising yields, although the area under cassava
 
was stagnant or slightly declining.
 

FAO estimates of output 
of cassava in China show an increase
 
from less than 1.0 million tons in the early 1960s to 3.6 million
 
tons in the early 1980s. Average yields rose from 11.6 tons to 15.5
 
tons per hectare over the same period. Cassava production in the
 
Indochina and Pacific islands also increased but mainly as a result
 
of an increase in area.
 

In Sub-Saharan Africa, output increased about 2 percent a year

in both the humid lowland and coastal tropics and the equatorial wet
 
tropics. In the former subregion, Nigeria was the main country

that influenced the growth rate. In the equatorial wet tropics,

Zaire was the principal country; the output of cassava rose 50
 
percent, from 8.9 million tons in 1961-63 to 
14.0 million tons in
 
1981-83. Most of the increase in production in Zaire is constituted
 
by area increase. Yield levels remained between 6.5 and 7.0 tons
 
per hectare during the 
 two decades. In the modified tropics,

Tanzania, and Uganda are the principal cassava-growing countries.
 
In Uganda, production of cassava trebled from 1.1 million 
tons to
 
3.4 million tons, largely through increased yields per hectare. In
 
Tanzania, area under cassava ;- reported to have declined in 1981
83, compared with 1961-63, but yield per hectare in 1981-83, at 12.1
 
tons per hectare, was nearly two-and-one-half times the yield in
 
1961-63. 
 It is not clear to what extent these differences are due
 
to data reporting problems.
 

In Brazil, area under cassava increased from 1.5 million
 
hectares in the early 1960s to 2.0 miltion hectares in the early

1970s; it stayed more or less stagnant at this level in the early
1980s. The yield per hectare increased marginally to 13.9 tons per

hectare by 1971-73 but declined to 11.3 tons in the next decade.
 
Consequently output, 
which reached 29 million tons during 1971-73,

declined to 23.4 million 
tons partly because ol declining relative
 
profitability of the crop and partly because of decreasing overall
 
demand for it.
 

Both in the seasonally dry tropics and the subtropics, the
 
output of cassava increased at an annual rate of 3 percent a year
 
over the reference period. In the latter subregion the increase was
 
mostly due 
to expansion in area, whereas in the former, improvement

in yield per hectare contributed equally to increased production.
 

DOMESTIC UTILIZATION OF CASSAVA
 

Out of an average production of 126 million tons of cassava,

expressed in terms 
of fresh roots, 20 million tons were exported
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to developed countries, leaving a total domestic utiliza
tion of 106 million tons during 1981-83 in the 69 Third World
 
countries included in this study (see Table 6). About 70 per
cent of this amount was used as food, 12 percent as feed,

5 percent in industry, and the balance represented wastage.
 

Table 6--Domestic utilization of cassava 
in Third World countries,
 
1981-83 average
 

Other Uses Total
Region/ 	 Food 
 Feed Including Avail-

Subregion 	 Use Use 
 Waste 	 abilitya
 

(million metric tons)
 

Asia 
 21.10 1.38 
 4.00 26.48
 
South Asia 5.59 ... 0.56 6.15 
China 1.59 0.66 0.06 2.31 
Indochina and 
Pacific Islands 2.71 0.30 0.18 3.19
 

Thailand 0.61 .........
 
Asean (excluding
 
Thailand) 	 10.59 3.20
0.42 14.21
 

Sub-Saharan Africa 
 41.27 0.98 7.82 50.07
 
Semiarid tropics 0.01
0.64 	 0.06 0.71
 
Humid 	lowland
 
and coastal tropics 19.16 3.22
0.58 	 22.96
 

Equatorial wet
 
tropics 12.66 "
0.10 2.92 15. 


Modified 	tropics 8.81 0.28 
 1.62 10./I
 
Latin America 12.56 
 10.41 6.52 29.49
 

Seasonally dry

tropics 1.49 0.40
0.57 	 2.46
 

Subtropics 	 0.62 0.23
1.41 	 2.26
 
Wet tropics 0.43 0.06 0.07 0.56
 
Brazil 
 9.45 8.27 5.67 23.39
 
Mexico, Central America,
 
and the Caribbean 0.57 0.16
0.10 0.83
 

Developing countries 74.93 18.34
12.77 	 106.04
 

Source: 	 Food and Agriculture Organization of the United Nations,

"FAO Agricultural Supply/Utilization Accounts Tape, 1984,"
 
Rome, 1986.
 

Notes: 	 Cassava is expressrd in fresh root equivalents. The
 

ellipses indicate a ril or negligible amount.
 
aTotal availability is production minus 
net trade and change in
 
stocks.
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A little less than 50 perc-it of the total domestic utilization was
 
i Sub-Saharan Africa, and the remaining was distributed between
 

Asi,, and Latin America. Of the 50 million 
tons of cassava used in
 
Sub-3aharan Africa, 41 million tons were used for food. 
 Feed use
 
was less than I million tons. In Latin America, food use was about
 
12.6 million tons or nearly 43 percent, while feed use was next at
 
lO.L# million tons. In Asia, 80 percent of 
domestic utilization was
 
for food. 
Feed use was small at about 1.4 million tons.
 

Cassava is consumed as food in a variety of forms; it may be 
cooked fresh ind eaten or consumed processed, mainly as flours and 
meals, which are known by dfferent names in different countries. 
The total food use, converted inro fresh root equivalents, was 75 
mil ion tons, of vhich 41 million tons were consumed in Africa (55
percent) and 21 million tons in Asia 
(28 p,.rcent). Eighty percent
of feed use of cassava was in Latin Americi, mostly in Brazil. Of 
the 18.3 million tons reported for other uses, 7.8 million tons were 
used in Sub-Saharan Af-ica, and largely represent an allowance for 
wastage. lhe 6.5 million tons reported under this category in Latin
 
America included 2.5 million tons in industrial use for starch and 
ilasahol, while the rest was wastage.

The average per capita consumption of cassava as food during
1981-83 works out to 29 kilograms per year for the study countries 
as a whole. Within the regions, there were considerable differen
ces . I he averagec consumption in Sub-Saharan Africa was 125 
kilograms, in Latin America, 32 kilograms, and in Asia nearly 10 
ki '-grams. lhe Asian average was low beceuse in India and China, 
cassava cultivation and its direct consumption 
as a focd staple are
 
confined to limited areas. A better idea of per capita consumption 
can be obtained from the following frequency distribution of the 
countries with specified 
levels of per capita cassava consumption in
 
terms of fresh roots (Table 7).
 

Table 7--Distribution of per capita consumption of 
 cassava in the
 
Third World countries, 1981-83 average
 

Average Per
 
Capita Number of
 

Consumption Countries
 

(kilograms)
 

Less than 10 23
 
10-49 24
 
50-99 
 5
 
100-199 
 10
 
200 and above 7
 

Total 69
 

Source: Derived 
from Food and Agriculture Organization of the
 
United Nations "FAO Agricultural Supply/Utilization
 
Accounts Tape, 1984," Rome, 1986.
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Sixteen out of 
the 17 countries with per capita consumption of
 
100 kilograms and more are in Sub-Saharan Africa. The highest per

capita consumption of cassava is reported in Zaire--about 400
 
kilograms a year.
 

TRENDS IN DOMESTIC UTILIZATION
 

Total domestic utilization of 
cassava in Third World countries
 
rose about 2 percent a ear between thw early 1960n 
 ad the early
1980s; the growth in th, first half of the perlod was faster than 
that in the second haif. This can be attributed to the trends in
Latin America, where rood and feed uses of cassava declined in 
absolute terms during the second half of the reference period. But,
 
even in that region, the domestic use rose very rapidly between the 
ear ly 1960s and 19/Os, and consequently the overall growth between 
1961-63 and 1981-83 was positive though small at 1.1 percent a year
Isee lable 8). )ome-stic use of cassava for food and feed rose 
rapidly in Asia, part icularly in ',he 1970s. In Sub-Saharan Africa,
the total domestic use, as well is food use, rose at 2.14 poi cent a 
year, which i, l ess tian the population growth. Hence the per 
capita consumption decl ned in this region.

lhe gjrowth raite in feed use of cassava in Asia was rapid,
though the base was low. In all three regio,, feed use grew more 
rapidly than food use, but for the Third World as a whole, the 
qrowth rate in feed use was about 70 percent of that of food use. Agrowth rate of niire tHan 10 percent a year in feed use in Sub-
Saharan Africa in the 1960s seems to be a statistical discrepancy.
In the modified tropics subregion, feed use of cassava, which was 
reported at 15,000 
tons in 1961-63, rose to 870,000 tons in 1971-73 
but declined to ','8,000 tons in 1981-83. This re-emphasizes the 
difficulty of trend analysis with a poor data base. 

NET IRADE 

As ment ioned earl ier, the average annual net exports of
 
cassava from developing countries were about 20 million tons in 
fresh root equivalents during 1981-83. Exports were 
20.3 million
 
tons, out of which Thailand alone exported 17.6 million tons. The
 
two other major exporters were China (1.5 million tons) and 
Indonesia (1.1 mllion tons). Indonesia, like Thailand, exported
dried cassava for livestock feed. Also, Malaysia reported exports
of 29,000 toms. Exports of cassava from Latin America were 48,000 
tons, and those from Sub-Saharan Africa amounted to 36,500 tons in 
fresh .oot equivalents. 

Imports of cassava into the study countries totaled 250,000 
tons a year during the reference period. Indonesia (160,000 tons),
Singapore (65,000 tons), and Malaysia 119,000 tons) account for the 
bulk of these imports. In acdition roncassava-producing countries,

mainly the Republic of Korea and 
Hong Kong, also imported cassava
 
from other developing countries. The average imports of cassava
 
into developed countries during 1981-83 
were 22.8 million tons, the
 
difference between net 
exports of developing countries and net
 
imports of 
 developed countries can be attributed to statistical
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Table 8--Domestic utilization of 
 cassava in Third World countries,
 
1983-85 (average)
 

Other Uses Total
Country 
 Food Feed Including Domestic

Group Use Use 
 Waste Utilizationa
 

(million metric tons)
 

Asia 22.16 1.45 3.32 26.92 
South Asia 
China 

5.76 
1.47 

... 

0.75 
0.58 
0.11 

6.34 
2.32 

Indochina and 
Pacific Islands 2.72 0.30 0.18 3.20 

Thailand 0.64 ... ... 0.64 
Asean (excluding
Thailand) 11.57 0.40 2.45 14.42 

Sub-Saharan Africa 
Semiarid tropics 

43.34 
0.69 

1.14 
0.01 

9.27 
0.06 

53.75 
0.77 

Humid and lowland 
coastal tropics 20.20 0.65 4.46 25.31 

Equatorial wet 
tropics 

Modified tropics 
13.47 
8.98 

0.17 
0.31 

3.13 
1.62 

16.76 
10.90 

Latin America 12.20 9.97 6.01 28.18 
Seasonally dry 
tropics (South
America) 1.39 0.29 0.33 2.01 

Subtropics (South
America) 0.64 1.71 0.28 2.63 

Wet tropics (South
America) 

Brazil 
0.47 
9.08 

0.08 
7.79 

0.08 
5.19 

0.63 
22.05 

Mexico, Central 
America, and the 
Caribbean 0.61 0.10 0.15 0.85 

69 study countries 77.69 12.56 18.60 108.85 

Source: Food and Agriculture Organization of the United Nations,

"FAO Agricultural Supply/Utilization Accounts Tape, 1984,"

Rome, 1986; and Food and Agriculture Organization of the
 
United Nations, "FAD Standardized Commodity Balances for
 
Cassava," Rome, 1987 (computer printout).
 

Notes: Cassava is expressed in terms 
of fresh root equivalent.

Parts may not add 
to totals due to rounding.

Ellipses indicate a negligible amount.
 

aTotal domestic utilization is production minus net trade and change
 
in stocks.
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discrepancy. The principal importers are the Netherlands (7.6
 
million tons), Federal Republic of Germany (7.0 million tons), and
 
Belgium and Luxembourg (3.3 million tons). France and the United
 
Kingdom imported less than 2 million tons each.
 

PROJECTIONS TO 2000
 

To obtain projections of output of cassava in 2000, the annual 
data on country area and production of cassava during the period 
1961 to 1983 were each aggregated for a subregion, and the sub
regional yield was calculated. The semilogarithmic trend growth 
rates were then computed separately for area and yield for each 
subregion. These trends were extrapolated to 2000. The projected 
area and yield per hectare thus obtained were multiplied for each 
subrejion to obtain the projected output in 2000. In the case of 
lhaiiaid, where the past growth in area was rapid, the future growth 
of cassava area was constrained to 1 percent a year. In other 
subregioiis, where the growth rates in area or yield per hectare were 
negatlve, it was assumed that there would be no further decline in 
them and the projected value for 2000 was kept the same as the trend 
value for 1983. The subregional areas and outputs were aggregated 
to give the totals for regions and for the Third World countries as 
a whole. The resulting projections are given in Table 9. If past 
trends in area and yield per hectare continue, the total output of 
cassava in 2000 is projected to be nearly 197 million tons from an 
area of 19 million hectares, giving an average yield of 10.4 tons 
per hectare. 

[able 9--Projections of output of cassava to 2000
 

Average Yield/
 
Region Area Hectare Output
 

(million 
hectares) 

(metric 
tons) 

(million 
metric) 

Asia 5.4 
(29) 

13.7 
(132) 

74.3 
(38) 

Sub-Sahara Africa 9.6 
(51) 

8.1 
(78) 

78.0 
(40) 

Latin America 3.9 
(20) 

11.5 
(110) 

44.4 
(22) 

Total or average 18.9 10.4 196.7 

Source: 	 Computed by the International Food Policy Research
 
Institute.
 

Note: 	 The figures in parentheses represent the percentage of the
 
total.
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As an alternative to projecting the area 
and yield 	per hectare
 
at the subregional level, the annual output of cassava in each of
 
the 25 countries with 1981-83 average production exceeding 500,000
 
tons was projected to 2000. The annual 
output for the remaining 44
 
countries was _.gregated, 
and the aggregate output was similarly

projected. Here again the growth rate in output in the case of
 
Thailand was constrained to 1.2 percent a year. This method gives a
 
projected output of 211 million tons in 2000. Thus 
if past trends
 
are assumed to continue, the projected output of cassava in 2000
 
would range from 197 milli_-) to 211 million tons, unless the yields
 
per hectare increase at an accelerated rate, compared with past
 
trends.
 

Projected demand for cassava as 
food in 2000 was calculated on
 
two bases: the first is a continuation of 1961-83 trends in per

capita income, and the second 
is a constant trend estimate ot per

capita cassava consumption in 1983, which assumes that the income
 
elasticity of cassava for food is zero. In both cases, 
the United
 
Nations' medium variant population projections for 2000 were used
 
for each country. Estimates of income elasticity of demand were
 
taken from FAO's Parameters of Demand Functions.
 

The projected demand for cassava 
for food is 115 million tons
 
under the first meLhod and 121 million tons under the second method
 
(see Table 10). The latter suggests hat the income elasticity of
 
demand for food 
is negative for some countries.
 

Table 10--Projected demand for cassava for food in 2000 based on two
 
methods of projection
 

Demand Based on
 
Demand Based on 1983 Trend Per Capita


Region Trend Income Growth 
 Consumption
 

(million metric tons)
 

Asia 
 27.2 	 29.7
 

Sub-Saharan Africa 
 70.7 	 72.2
 

Latin America 	 16.8 18.9
 

Total 	 114.7 120.7
 

Source: 	 Computed by the Internati -nal Food Policy Research
 
Institute.
 

Sixty-two 	percent of the projected demand for cassava 
would be
 
from Sub-Saharan Africa compared with its current share of 55
 
percent. The projected food use forms nearly 58 percent of the pro
jected output in 2000. Details by subregion are given in Table 11.
 



Table 11--Projections of production and total domestic utilization of cassava, Third World countries,
 
by subregion, 2000
 

Projected
 
Production Projection to 2000 Projected Use in 2000 Surplus/


Agroclimatic 
 Other Deficit
 
Region Area Yield Production Food Feed Uses Total in 2000
 

(million (tons/ tmillion metric tons)
 
hectares) hectare)
 

Asia 5.42 13.69 74.26 27.21 3.49 6.33 37.02 37.24 
South Asia 0.64 23.41 15.01 8.99 0.00 1.36 10.35 4.67 
China 0.66 16.69 11.04 2.20 2.03 0.18 4.41 6.63 
Indochina and 
Pacific 

Thailand 
Islands 1.38 

1.18 
7.05 
15.50 

9.73 
18.24 

3.94 
0.71 

0.82 
0.00 

0.55 
0.00 

5.31 
0.71 

4.42 
17.53 

Asean countries 
(excluding Thailand) 1.57 12.93 20.24 11.38 0.64 4.23 16.25 3.99 

Sub-Saharan Africa 
Semiarid tropics 

9.63 
0.17 

8.10 
4.37 

78.01 
0.74 

70.65 
1.02 

1.42 
0.08 

8.23 
0.06 

80.31 
1.16 

-2.30 
-0.42 

Humid lowland and 
coastal tropics 4.88 7.14 34.88 33.85 0.71 4.86 39.42 -4.54 

Equatorial wet tropics 3.33 6.56 21.98 20.78 0.14 0.17 21.10 0.89 
Modified tropics 1.22 16.69 20.41 15.01 0.49 3.14 18.64 1.77 

Latin America 
Seasonally dry tropics 

3.87 
0.48 

11.46 
12.40 

44.37 
5.91 

16.81 
2.34 

15.02 
3.12 

9.68 
0.97 

41.51 
6.43 

2.84 
-0.52 

Subtropics 0.22 14.44 3.24 0.76 2.01 0.33 3.10 0.14 
Wet tropics 0.05 13.17 0.69 0.75 0.07 0.09 0.91 -0.21 
Brazil 2.89 11.47 33.19 12.06 9.64 8.04 29.74 3.46 
Mexico, Central America, 
and Caribbean 0.23 5.87 1.33 0.90 0.18 0.25 1.33 -0.01 

Total 18.92 10.39 196.64 114.67 19.93 24.24 158.84 37.80 
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For projections of feed use of the 
commodity, annual time
 
series data on cassava 
used as feed were obtained from FAO's
 
Agricultural Supply/Utilization Accounts and 
these were aggregated

at the subregional level. The projected feed use 
in each subregion

in 2000 was obtained from an extrapolation of the semilogarithmic

trend equation fitted to the annual deta for 
1961 to 1983. These
 
were aggregated to give the regional 
and Third World projections.
 

If the past trends continue and the relative prices of cassava

in relation to alternative feed sources remain unchanged, the study

countries are projected to 
utilize about 20 million tons of cassava
 
in 2000 as livestock feed. Of this amount, 75 percent would 
be in
 
Latin America, 17.5 perreril 
in-Asia, and the balance in Sub-Saharan
 
Africa.
 

Projection of the residual category, namely, 
other uses
 
including allowances for wastage, is relatively more arbitrary. For
 
estimating this, the proportion of the "other use" to total
 
production in each 
subregion was calculated for 1981-83, and the
 
same proportion was applied to the projected output for 
2000. The
 
aggregate quantity for other uses including allowance for wastage

works out to 24.2 million tons.
 

Under the assumptions made 
in the study, the overall supply
demand balances, in broad magnitudes, would be as follows:
 

Projected area under cassava 
 19 million hectares
 
Projected yield per hectare 10.4 tons
 
Projected output (supply) 
 197 million tons
 
Projected food use 
 115 million tons
 
Projected feed use 
 20 million tons
 
Projected other uses 
 25 million tons
 

Total demand 
 160 million tons
 

These output and demand projections for the study countries
 
show the projected aggregate output of 
cassava exceeds total demand
 
by 38 million tons in 2000. Led by Thailerd, with 18 milli n tons,
 
all subregions in Asia are projected co have output 
eAceeding

demand. Sub-Saharan Africa will 
 most likely have a small net
 
deficit. In Latin America the supply-demand gap will also be
 
positive, largely due to Brazil. 
 If net exports continue at the
 
present level of 20 million tons, other markets will 
reed to be
 
found for an additional 20 million tons 
by expanding other uses.
 

It should be emphasized that the above projections are not
 
forecasts. They 
present a possible scenario of the cassava
 
situation by the end of the 
 century, based essentially on past

trends 
in the growth of production and utilization of the commodity

and on unchanged relative prices. The latter 
is important in view
 
of the number of substitutes for cassava, both as food and as 
feed.
 
Nonetheless, built 
from the existing available information on the
 
commodity and guided by the assumptions employed in these projec
tions, the results can serve as a basis 
for initiating actions on
 
the policy alternatives for cassava 
in the years ahead.
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Delphi Survey for the Assessment of Potential 
Yields of Cassava in the Third World 

J. S.Sarma, Vasant Gandhi, and Darunee Kunchal 

for the assessment of potential yields of
 
A Delphi Survey 


the Interna
cassava 
 was carried out by


in the developing countries 

as part of the study, "Past


Research Institute
tional Food Policy 

Third World." The method
 

Trends and Prospects of Cassava in the 

cassava scien

of ascertaining the viefis of 

essentially consist.ed 


A simple questionof the crop.
the yield potentials
tists about 
 and 
designed Lo seek informatiorn on the current (1985) levels 

naire 
and 2000 under different soil 

potential yields of cassava in 1990 
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agronomic practices
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400 scientists in t- disciplines of 
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pipeline
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doub led.
 were received of which
 

Iiiresponse to the survey, 153 replies 


the rest. (did not furnish the information (see
 
123 were usable; 
 inferior
of average yields on 

lables I arid 2).- Preliminary results 


Illie Delphi method was devised, in experiments conducted at the
 

to obtain the most reliable opinion consensus of a
 
Rand Corporation, 


to a series of in-depth
 
group of experts by subjecting them 
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int.erspersed with controlled 
opinion feedback. This
 

and the results of
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of the 30 replieslhe analysis 
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 showed that more than half of 


fill thieiiin, as their -pecialization was in postharvest technology,
 
(Where the selection
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the lists furnished by the directors of
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Table 1--Distribution of responses analyzed by country
 

Number 
 Number 
 Number
 
Region/ of Res- Region/ 
 of Res- Region/ of Res-

Country ponses Country ponses 
 Country ponses
 

Asia 
 Sub-Saharan 
 Latin America
 
Africa
 

Australia I 
 Benin 
 2 Brazil 20
 
China 
 S Cameroon 
 2 Colombia 11
 
India 6 
 Ghana 
 1 Costa Rica 1

Indonesia 8 
 C6te d'Ivoire 4 Ecuador 
 1
 
Malaysia 
 4 Kenya 1 Guatemala 1

Philippines 6 Madagascar 1 Haiti 1
 
Sri Lanka 5 Malawi 
 2 Honduras 1
 
Fhailand 3 Nigeria 9 
 Jamaica 1
 

Seychelles 1 Panama 1
 
Sierra Leone I Paraguay ,
 
Vanzania 7 
 Peru 1
 
Togo I Venezuela 1
 
Uganda 3
 
Zambia 2
 
Zaire 1
 
Zimbabwe 1
 

Subtotal 
 38 Subtotal 39 
 Subtotal 46
 
Iotal 
 123
 

soils and under optimum conditions based on these returns are
presented in Figures 1 and 2, respectively. The overall average

yields are given in Table 3. 
 The yields represent the informed 
opinions and judgments of cassava experts around the world.
 

lable 2--Distribution of nil responses or other replies that could 
not be used.
 

Number of Number ofCountry Responses Country 
 Responses
 

Australia 1 Malaysia I
 
Bolivia I 
 Mexico 1
 
Brazil 
 3 Nigeria 2
 
China 
 I Philippines 1

Colombia 
 5 Trinidad and Tobago I
 
Congo 
 2 United Kingdom 2
 
C6te d'Ivoire 3 United States 5
 

Iotal 
 30 
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Figure 1--Current and potertial 
 yields of cassava by input
 
categories on inferior so'ls
 

Without fertilizer and irrigation
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With fertilizer and irrigation

Yield in metric tons/hectare
 

Al) 

an 

36.2;
30 30.j4 

23.26 

A 17.85 

to
 

0 

Iwo
1" 
 .9030
 

Without fertilizer, with irrigation
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A 15.7 
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With existing varieties:
 
With doubling research resources
A: Farmers' fields 
 Al: Farmers' fields
 

B: On-farm tests 
 Bl: On-farm tests
 
C: Research stations 
 Cl: Research stations
 



40 

Figure 2--Current and potential yields of cassava by input 
categories on optimum soils 

Without fertilizer and irrigation 

Yield in metric tons/hectare 

s0 

so 

40 
37.02 

.29.43 

2.5.20 
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With fertilizer, without irrigation
 
Yield in metric tons/hectare
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50-


47.S3 
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With existing varieties: With doubling research resources
 
A: Farmers' fields Al: Farmers' fields
 
B: On-farm tests BI: On-farm tests
 
C: Research stations Cl: Research statiois
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Table 3--Current and potential 
 yields of cassava--all input
 
categories
 

Potential Yields 2000

Current Yields 
 Existin 9 Improved


1985 
 Varieties 
 Varieties
Category 
 Yield Number 
 Yield Number 
 Yield Number
 

(tons/ (tons/ 
 (tons/ 
 (tons/

hectare) 
 hectare) hectare)
 

Inferior soils
 
Farmers' fields 
 9.44 168 
 16.09 165 
 21.12 158
On-farm trials 
 14.10 142 x 
 x 
 x x
 
Research
 
stations 
 19.07 169 
 26.58 
 156 32.58 152
 

Optimum soils
 
Farmers' fields 
 14.44 
 140 23.68 
 154 29.46 145
On-farm trials 
 20.19 127 x 
 x 
 x x
 
Research
 
stations 
 25.91 153 
 35.21 157 
 43.10 151
 

AVERAGE YIELDS ON INFERIOR SOILS
 

Current Yields
 

The overall 
average current yield of cassava on 
inferior soils,
weighted by the number of 
responses in 
each input category, came to
9.4 tons 
 of fresh roots per hectare on farmers' fields, which
 compares well with 
the estimate of 9.6 
tons per hectare of the Food
and Agriculture Organization the
of United Nations for the Third
World average yield in 1985. This 
indicates that the scientists are
broadly aware of current yields of 
cassava, and 
that the sample as a
whole is representative 
of cassava cultivation in 
the Third World.
Analyzed by regions, the average survey 
yields were tons
9.4 per
hectare in Asia, 
7.2 tons per hectare in Sub-Saharan Africa, and
11.2 tons per hectare in Latin America.
 
Current yields 
of cassava on farmers' fields without application of fertilizer and irrigation (foio) averaged about 
7.7 tons per
hectare. This 
level represented nearly two-thirds 
of the average
yield obtained in on-farm tests 
 and half of for
th~t research


stations under 
similar conditions. 
 It shows the gap between the
potential and realized yields 
that could at 
least partly be filled
by supplying extensior services, inputs, 
and other incentives. With
fertilizer application, even 
without irrigation (f1 i0 ), current
yields averaged 12.6 
tons on farmers' fields. 
 This estimate is
again two-thirds 
of that for on-farm tests and 
half of the average
attained 
in research 5sations. Cassava yields 
with fertilizer and
irrigation (f iI) at 
r.,;earch stations averaged 23 
tons per hectare,
which is double that on tarmers' fields 
(11.3 tons). Average yields
 



43 

on farmers' fields of irrigated cassava without fertilizer (foil)
 
were low.
 

Potential Yields in 2000
 

Estimates of potential yields of cassava 
in 2000 ranged overall
from 13 tons per hectare on farmers' fields for the f i category
with existing varieties to 45 tons per hectare at researc(i stations 
for the fli, category, with further improvement in varieties and
agronomic practices made possible by doubling of 
research resources.

Average yields in 2000 for all input categories taken together
amounted to 16.1 tons per hectare for existing varieties and 21.Itons per hectare for improved varieties, compared with the corres
ponding current yield level of 9.4 tons. Potential yields withfertilizer indicated levels that are 5-6 tons higher than those
without. ferti 1izer. Improved varieties without ferti lizer and
irrigation conld yield as much as 17.6 tons per hectare in 2000,
which is 2.3 times the 1985 level. 

ihe f iqures a lso show that the scientists expect larger
differences between current yields in 1985 and potential yields in
1990 than between the potential yields in 1990 and 2000. This may
partly be because they are more aware of the prospects within thenext 5 years than those for the 10 years thereafter. Thus their 
estimates may be more conservative for the latter perioo. 

Yield Differences Between Differenc Categories
 

3
Analyses of variance tests were carried out to test the 
differences between (1) current yields under different input

categories, (2) current yields and potential yields in 2000 with
existing and improved varieties, (3) potential yields under existing

and improved varieties under different input categories, and (4)

potential yields under different input categories. SLveral other 
differences could also be tested with the data, but 
those above were
of particular importance. The results (liven in Table 4 lead to the 
following conclusions:
 

. Application of fertilizer 
brings a significant increase in
 
the yields of cassava of the order of 
5 tons per hectare (from about

8 tons per hectare to 13 tons per hectare). This result holds
statistically 
both in the presence and absence of irrigation. The

tests also show that cassava yields with irrigation alone are not 
significantly higher 
than those without irrigation.
 

* Even at the existing level of research, significant increases
 
compared with current yield: are expected in 2000, ranging from 5tons per hectare without fertilizer and irrigation to about 9 tons 
per hectare with fertilizer and irrigation. The increase under 
irrigation alone is not significa,,, partly due to the relatively
 

3 Whereas the average yields in Figures 1 and 2 are based on all 
the reported responses, the analysis of variance is based on paired
comparisons. The number of responses is given in Column 2 of Table 
4. 
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Table 4--Results of analysis of variance of average yields of
 
cassava, various categories, on inferior soils
 

Number Level of
 
Input of Base Treatment Differ- F- Signifi-


Categories Responses Mean Mean ence Stat cance
 

(tons/hectare)
 

Comparison of current yields under f i and other input categories
 
fl i0 45 /.8 1?27 4.9 33.2 S
 
fOil 6 5.3 8.1 2.8 2.4 NS
 
flil 9 /.3 12.0 4.7 6.1 S
 

Comparison of current yields with potential yields in 2000 under
 
under, different input categories 
With existing varieties arid those in the pipeline 
foio 68 /.8 12.8 5.0 31.7 S 
f 1 io 39 12.7 18.7 6.0 24.9 S 
f 1 5 8.9 13.4 4.5 4.3 NS 
f 1 / 11.6 20.2 8.6 5.2 S
 

With improved varieties and agronomic practices likely to result
 
from doubling of research resources
 
f iD 66 7.9 17.4 9.5 98.0 S
 
flio 37 13.0 24.2 11.2 88.9 S
 
f7i 4 1.4 17.1 9.7 47.8 S
 
f 1il 7 11.6 24.9 13.3 7.0 S
 

Comparison of potential yields in 2000 with existing varieties and
 
those with improved varieties and agronomic practices
 
foi 66 13.0 17.8 4.8 17.6 S
 
flio 50 18.8 23.7 4.9 17.3 S
 
fOi 13 17.7 21.2 3.5 1.5 NS
 
f1i1 18 22.6 27.8 5.5 2.5 NS
 

Comparison of yields in 2000 under f i and other input categories
 
With existing varieties and those in e pipeline
t 

flio 51 12.4 17.9 5.5 22.1 S
 
foil 15 13.2 16.7 3.5 1.8 NS
 
flil 19 12.3 22.3 10.0 18.3 5
 

With improved varieties and agronomic practices likely to result
 
from doubling of research resources
 
fli 0 48 17.3 23.5 6.2 201 8 5
 
foil 13 16.5 20.9 4.4 2.6 NS
 
f i1 20 15.5 28.2 12.7 22.8 S
 

Notes: f i = without fertilizer and irrigation; f i with
 
feri lizer but without irrigation; foil = wihout fer
tilizer but with irrigation; and flil = with fertilizer and
 
irrigation. S = significant at 5 percent level; NS = not
 
significant at the 5 percent level. All yields are on
 
farmers' fields on inferior soils.
 



45 

small 
number of observations. 
 With doubling of 
research resources,
all input categories are expected to show 
a significant increase
yield, ranging from 10 tons 
in
 

per hectare without 
fertilizer and
irrigation to about 
13 tons per hectare with both these 
inputs.
 
. By doubl ing research resources, a significant increaseyield can he 

even 
achieved due to new varieties and improved practices;

in 

under conditions of no fert ilizer arnd no irrigation and alsowith application of fert.' i.-er alone, an increase of about 5 tons 
per hectare can b- r(aIi .ed. HoweVer, under irrigation alone andunder both ftrti I:er arid irrigation, the increases in y-ids doriot seem to be signif icant. 

.for potential yield in :000 undcr the current levelresearch, the gap between the rro-
of 

fert iliize r -ard-irrigation categoryand the fert i I i.:er-a lorre cateory is s ignif icant but net verydi fferent f'rom hat, in 1985. for tihe fert i Iizer-and-irrigation
using category, the (yap is signif icant and more than twice as largeirn the! year- .1000. Wi t.h 0Oub Ii rig of research resources, thedifferences c-ontirue to be signif icant and the gaps widen further.Ihe diferences resuLJtiny from irrigation alone continue to be not 
signi f icant. 

Averaqe Yields by Specialization, 1985 and 2000 

In order to see whether there are any significant differencesin yields reported by the scientists in different fields, separateaverage yields were calculated for each group of scientists.
When the 123 scientists whose replies were analyzed are
classified by their 
 specializations, 
their distribution 
is as
 

fol lows:
 

Plant. breeders 38
 
Agronomists 
 52
 
Plant physiologists 
 4
 
Extension specialists 
 9
 
Social scientists 
 13
 
Others 
 7 

Total 
 123
 

The average ru-rent and potential yields (f i ) on farmers'fields and 
at research 
stations, classified by specialization, 
are
given in Table 
5. The results 
do not show any consistent and
significant differences by specialization. 
 In the case of responses
by other scientists, the 
number of responses on 
which the average
 
were based 
is too small.
 

AVERAGE YIELDS UNDER OPTIMUM SOIL AND CLIMATIC CONDITIONS
 

Current Yields
 

the overall current yield of 
cassava in farmers' fields under
optimum 
soil and climatic conditions came 
to 14.5 tons per hectare
based on 138 observations. The average yield in Latin 
 America, at
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Table 5--Current and potential yields of cassava on inferior soils
 
classified by the specialization of the respondents
 

Potential Yields 2000 
Currenc Yields Existing Improved 

1985 Varieties Varieties 

Respondent Yield Number Yield Number Yield Number 

(tons/ (tons/ (tons/ 
hectare) hectare) hectare) 

Farmers' fields 
Breeders 8.35 29 13.34 24 17.97 24 
Agronomists 7.62 38 13.15 30 18.09 30 

Research stations 
Breeders 13.91 26 21.48 24 25.76 24 
Agronomists 13.95 34 20.92 30 27.39 29 

Note: Data relate to the no-fertilizer, no-irrigation category.
 

17.6 tons per hectare, was about 5 tons higher than that in Sub-

Saharan Africa. Yields in Asia averaged 13.1 tons. Cassava yield
 
without fertilizer and irrigation, at 12.3 tons per hectare, was
 

about two-thirds of that with fertilizer. Yields on farmers' fields
 

with fertilizer and irrigation are only half a ton higher than those
 
with fertilizer and no irrigation. As in the case of inferior
 

soils, the gaps between the yields in farmers' fields, on-farm
 
trials, and research stations are large.
 

Potential Yields in 2000
 

Potential yields of cassava on optimum soils averaged to 23.7
 

tons per hectare--ranging from 19.3 tons without fertilizer and
 

irrigation to 32.1 tons with both fertilizer and irrigation. Yields
 
on farmers' fields without irrigation but with fertilizer applica
tion were 25.5 tons per hectare, about 6.2 tons per hectare higher
 
than those without fertilizer and irrigation. These are with
 

existing varieties.
 
With doubling of research resources and the use of improved
 

varieties, average yields of 29.5 tons per hectare were reported on
 

farmers' fields. Such yields have been obtained in Tamil Nadu State
 

in India. With irrigation and fertilizer use the average yields
 

rose to 37.6 tons per hectare, almost one-and-a-half times those
 

without irrigation and fertilizer.
 

Yield Differences Between Different Categories
 

The results of analysis of variance tests applied to yields
 

under optimum soils on farmers' fields are given in Table 6.
 

As expected, the average yield levels on optimum soils are
 

higher than those on inferior soils, and the various differences
 

are also somewhat larger. At the current levels of yields, in
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Table 6--Results of analysis of 
 variance of average 
yields of
 
cassava, various categories, on optimum soils
 

Number 
 Level of
Input 
 of Base Treatment Differ- F-
 Signifi-
Categories Responses 
 Mean Mean 
 ence Stat 
 cance
 

(tons/hectare)
 

Comparison of current yields under 
f i and other input categories
 
flio 40 11.7 17.9 6.2 19.7 Sf0i I 5 8.7 13.0 4.3 6.0 NSlit/ 10.8 17.1 6.9 14.2 S 
Comparison of current yields with potential yields in 2000 under
different input cateories 
With existing varieties and those in the pipeline 
foio 56 12.1 19.0 6.3 
 17.3 :
f1 io 32 17.3 25.0 7.7 
 15.4 Sfi 4 13.8 21.0 7.2 2.6
f i I 7 17.7 29.0 11.3 

NS
 
6.9 S 

With improved varieties and agronomic practices likely to result 
from doubling of research resources 
f i0 58 12.9 24.8 11.9 62.7 S 
flio 
 29 17.9 32.8 14.9
foil 46.5 53 12.3 28.3 16.0
fl i 2.6 NS6 15.41 34.3 18.9 12.1 S 

Comparison of potential uields in 2000 with existing varieties 
those with improved varieties and agronomic practices 

and 

f i 59 19.5 25.5 6.0 12.3 Sflio 46 25.9 32.6 6.7 
 13.9 S
 
o.l 12 25.5 30.9 5.4 1.3 NS
f111 18 31.9 37.6 
 5.7 1.8 
 NS
 

Comparison of yields 
in 2000 under f i, and other input cateories

With existing varieties and 
those inCtie pipeline

fli 0 45 18.9 25.8 
 6.9 14.8 S
 
fO 
 15 20.2 25.0 4.8 
 2.1 NS
f 1i 
 18 19.6 32.4 12.8 16.0 
 S
 
With improved varieties and agronomic practices 
likely to result
 
from doubling of research resources
 
Fl io '4 25.1 32.5 
 7.4 14.9 S 
f oil 13 24.6 29.8 5.2 1.4 NSi t 11 24.1 38.4 13.7 11.4 S 
Notes: fo i = without fertilizer and irrigation; fio = with 

fer.I liZer" hut' without irrigation; foil = withoutfertilizer but with irrigation; and flil = with fertilizer
and irrigation. S = significant at 5 percent level; NS = not significant, at the 5 percent level. All yields are on
 
farmers' fields on 
 optimum soils.
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comparison with the no-fertilizer, no-irrigation category, all the
 
input categories show increments in yields that are significant.
 
The increases with fertilizer are somewhat larger--of the order of
 

6-7 tons per hectare. Except for the irrigation-alone category, 
significant increases in yield are expected by the year 2000 both at
 
current levels of research and with doubling of research resources. 
In the latter case, the increases appear to be about twice as large. 
However, analysis of variarnce between yields in year 2000 under 
current, research and utnder doubl ng of research resources shows that 
returns to this doubling (in yields) appear to he significant only 
for the rro-fertili,'er, no-irrigation category and the Fertilizer
alone category, and not for the other two. The results also show 
that, compared with the current yield differences, there is no great 
widening of Ot yineld gap bettween the three categories, no fer
tili.'er and nto irrigat, ior, fertilizer alone, and irrigation alone, 
by the y Oar 2000, but the gap widens for the category wiere 
ferti lizer and irri gation art both used. 

Yields at the Research Stations 

Results I rom analysis of variance applied to yields at the 
research stations were simi Iar, with a few exceptions. The levels 
of yields were, as expected, much higher, but the magnitude of the 
response to inoptits was also Much greater. Yield increases from 
daubI in ofi research resources were, however , not substantial ly 
larger trai those at. the farm-level. Increases in yields by the 
year 2000 orr the ro-ferti 1i er-with-irrigation category as well as 
the with-ferti I i.er-arrd- rrigation category were fairly large but 
statistical ly riot signif icant, both at current research levels and 
under dout) ling of research resources. The latter results are, 
however, based on only a few paired observations. 

CONSTRAINTS 1O INCREASING PRODUCTION
 

The Delphi ,urvey also sought the opinion of the scientists on 
what are the most important constraints to the realization of higher 
production of cassava at. te farm level. lhe following 12 cons
traints were listed arid the experts were asked to rank them in the 
order they considered most important: 

1. 	 Low-yield potertial of 1. Insufficient labor
 
existing varieties
 

2. Poor fertilizer response 8. 	 Inadequate extension service
 
3. 	 Nonavailability of 9. Output marketing problems 

fertilizer 
4. 	Inadequate moisture 10. Storage and processing
 

problems
 
5. Pests 11. 	 Lack of incentives (including
 

low prices) 
6. 	Diseases 12. Others
 

Ranking by Constraints
 

Of the 123 respondents, only 65 provided complete rankings
 
(which is not surprising given the knowledge and time demands of
 
the task).
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The ranks were converted to scores by assigning a score of 12 
to rank I, II to rank 2, and so on up to a score of 1 for rank 12. 
The total scores were then calculated for each constraint and the 
ccnstraints were ranked on the basis of the total score received by 
each. The results are given in Figures 3 and 14. In addition, the 
percentage of responses under each rank was calculated for each 
constraint and these are given in fables 7 and 8. 

Figure 3--Combined ranking by total score of different constraints,
 
all responses on inferior soils
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Figure 4--Combined ranking by total score of different constraints,
 
all responses on optimum soils
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Table 7--Total and 	average scores of different constraints and percentage response in each rank to total, all
 
on inferior soils
 responses 


Combined Constrai.t/ Total Average Percentage of Responses in Each Rank to Total
 
Rank Rank Score Score 1 2 3 4 5 6 7 8 9 10 11 12
 

1 Lack of incentives (11) 588.0 9.0 24.6 13.8 7.7 16.9 6.2 12.3 9.2 6.2 0.0 1.5 0.0 1.5
 

2 Low yield potential of
 
existing varieties (1) 543.0 8.4 24.6 10.8 12.3 9.2 9.2 4.6 4.6 7.7 4.6 3.1 6.2 3.1
 

3 Output marketing
 
problems (10) 497.0 7.6 10.8 15.4 12.3 6.2 9.2 13.8 6.2 3.1 9.2 6.2 1.5 6.2
 

4 Storage and processing
 

problems (10) 447.0 6.9 1.5 10.8 16.9 4.6 12.3 10.8 9.2 9.2 6.2 4.6 12.3 1.5 

5 Diseases (6) 440.0 6.8 4.6 13.8 7.7 7.7 12.3 1.5 10.8 12.3 12.3 9.2 3.1 4.6 

6 Pests (5) 425.0 6.5 6.2 10.8 9.2 3.1 6.2 16.9 7.7 9.2 10.8 4.6 9.2 6.2 

7 Inadequate moisture (4) 408.0 6.3 7.7 4.6 10.8 10.8 7.7 6.2 9.2 7.7 7.7 3.1 16.9 7.7 

8 Inadequate extension (8) 399.0 6.1 1.5 6.2 4.6 9.2 9.2 9.2 15.4 16.9 7.7 13.8 4.6 1.5 

9 Nonavailability of
 
fertilizer (3) 397.0 6.1 6.2 4.6 12.3 6.2 10.8 7.7 4.6 4.6 10.8 13.8 13.8 4.6
 

10 Poor fertilizer
 
response (2) 355.0 5.5 4.6 4.6 3.1 16.9 1.5 6.2 6.2 9.2 13.8 6.2 16.9 10.8
 

11 Insufficient labor (7) 309.0 4.8 0.0 3.1 3.1 3.1 9.2 9.2 10.8 4.6 12.3 26.2 10.8 7.7
 

12 Others (12) 264.0 4.1 7.7 3.1 0.0 4.6 6.2 1.5 6.2 9.2 4.6 7.7 4.6 44.6
 

Note: 	 Figures in brackets show the serial number of constraint in question 7 of the questionraire. Total number
 
of responses = 65.
 



Table 8--Total and average scores of 
 different constraints and percentage response in each rank to total, 
all
 responses on optimum soils
 

Combined Constraint/ 
 Total Average Percentage of Responses
Rank 	 in Each Rank tn Total
Rank Score Score 1 
 2 3 4 5 6 7 
 8 9 10 11 12
 

1 Lack of incentives (11) 562.0 
 9.4 31.7 18.3 15.0 3.3 
 3.3 6.7 8.3 8.3 1.7 
 0.0 0.0 3.3
 
2 Low yield potential of
exist varieties (1) 508.0 8.5 30.0 3.3 11.7 
 6.7 6.7 
 6.7 6.7 10.0 0.0 5.0 5.0 3.3
 
3 Output marketing


problems (10) 
 472.0 7.9 11.7 18.3 11.7 1.7 
 15.0 11.7 6.7 
 3.3 6.7 5.0 5.0 3.3
 
4 	Storage ano Processing


problems (10) .34.0 7.2 
 5.0 E.3 15.0 20.0 6.7 6.7 
 8.3 6.7 
 5.0 5.0 10.0 3.3

5 Diseases t6) 421.0 7.0 1.7 10.0 15.0 10.0 10.0 15.0 3.3 6.7 11.7 13.3 3.3 0.0
6 Pests (5) 386.0 6.4 1.7 10.0 10.0 6.7 15.0 8.3 10.0 10.0 6.7 5.0 6.7 10.0? Inadequate extension (8) 376.0 6.3 3.3 3.3 1.7 10.0 11.7 13.3 18.3 13.3 8.3 13.3 3.3 0.0
8 insufficient labor (7) 342.0 5.7 0.0 6.7 3.3 11.7 8.3 8.3 15.0 6.7 15.0 8.3
8.3 8.3 

9 Poor fertilizer
 

response (2) 305.0 5.1 0.0 1.7 10.0 5.0 6.7 8.3 3.3 13.3 16.7 10.0 25.0 0.010 Nonavailanility of
 
. .. ...... 301 0 5.0 6.7 5.0 
 0.0 8.3 8.3 
 3.3 10.0 5.0 6.7 11.7 20.0 15.0


11 Inadequate moisture (4) 296.0 4.9 3.3 8.3 1.7 5.0 5.0 8.3 
 5.0 8.3 11.7 16.7 6.7 20.0 
12 Others (12) 28. 	0 4.7 5.0 
 1.7 5.0 11.7 3.3 3.3 6.7 
 10.0 10.0 
 5.0 6.7 31.7
 

Notes: Figures 
in brackets show the serial number of .onstraint 
in question 7 of the questionnaire. Total number

of responses = 60.
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Scientists rank lack of incentives, including low prices, as 
the most, important constraint to achieving yield potentials on both 
inferior soils and under optimum soil and climatic conditions. Low 
yield potent ial of t.he exist ing v:irie ies is ranked next., followed 
by out.put, market ing and storage and processing problems. [) i seases 
rank f if th. 

An ana lyi i:; of thte con:riaint s at the regional leve I shows that 
it As i a and I at. ir Ameri ca tih r ankig of fo lows therg c(:orst.ra i rlt.; 
ovet a I frat tI.ern , hut iri tlt)- rahaart Aftici, (Ii :;ca e prob lems were 
oiver t he f it:!. tt . , filloI wed hy Iow-yi 1(1 potent, ial of exist i ng 
vari r t itc:; tfnd ,ck of irictrltives. 

Ne,,r ly a glar t et of the i;c t i t t.s gave lark of incentives as 
i.h t't:;t. inlpt rtir t corttii:;trt ain on i fter ior ,oi Is; ainot.her i4 percent 
gave it a :,ecofd r ank. About p'er(et of rsportderit.s ind icaLed 
lIow po i of i ri varit t i , n t1e rmairi constraint,; 
3 ptr(ent. (fv(' tii:; i : ; ti(-ond or thi rd rank . Under opt imum soi I and 

'I irrat'ic corl it ioll:;, loa k of i ri(ent i v was ranked mo st. import ant by
32 perclttr of f he i t -:;fiori .nt:;. Arotfher 18 percent gave i t, a second 
I arnk. 

I a i lprt ion of t~he (lflst, iolna ire tl-;erveJ for remarks, the 
1e:;spr nde.t :; gilv' tchdit iorla I e ,; arat. itio s for t.he low yields , such as 
tI fit r' ict, i of ir i i g c a: ;:ava i S1 II i X(!(I f'-of) crd low p1 ant 
(Ilct:s it' i (n;. Al :,,o , it, ex i . t i ig vat i;t ::; tfhat. have good eat i tig 
(lI' lit ie:f a (I ar otit: ti iin color are gener a Ily lower.-yielding than 
0t he :;. :o otjrttt r leaves 

t. ia I (-, ie, h another 

i :,otrl r ies where cassava are plucked and 
eate.pn t( ioiic lly, tih yield:'; of t.he tier ate low. 

Concordance Co f fi: i er, t.s 
)trorle te:, t.; we;re a t so donie to measure the degree of agreement 

hetween :cilti st: or) ranking of the constraints. This was done by
inea:;urin tfhr tehgreu of concordance between them by calculating the 
coeff icient. of concordance (W) and the l--st.aListic. The results are 
present.d in labli. ). lhe value of the coefficient is low fur all 
tihe responsit taken together, s howi ng that the agreement among 

nienti s ts i i rtot. very great. . Tie coefficients with respect to each 
req i on ar e :;omewhat hi gher . 

table 9--Measure of concordance between rankings 

Concordance 
Coefficient W H-Value 

Response by Inferior Opt.imum Inferior Optimum 
Region Soi Is Soi ls Soils Soils
 

Total responses 0. 1556 0.18/1 111.29 123.49 
Asia 0.21420 0.21497 55.90 57.68 
Sub-Saharan Africa 0.2/71 0.2277 67.06 55.11 
Latin America 0.2335 0.3019 56.50 56.45 

http:c(:orst.ra
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According to Meddis (1984), the coefficient of concordance W is
 
defined as
 

W= 
 H
 
m (k-i)
 

where H= 12
 
mk (kl)
 

H is a distributed chi-square with (k-) degrees of freedom
 
and
 

m = number of rankings available (65),

k = number of issues ranked (12), and
 
Rj = sum of ranks for each issue; the order or
 

ranks is reversed to be consistent with the
 
definition of the formula.
 

lhe nl Il Ihypo thes is of subs tanti a I agreement was rejected in
all cases by the H-statistic test, which confirms the lack of 
agreement among the scientists. lthis may in part reflect the 
heterogeneity of conditions under which thn crop is cultivated in 
the different agro-economic environments.
 

P01 ICY IMPl 1CAIONS
 

lhe (gaps between the average yields of cassava on farmers' 
fields, in on-iarm tests, and at research stations are large under 
all of the different input categories. this indicates that greater
efforts are called for in expanding extension services, providing
input. suppl ies, and initiat,ing incentives to farmers so that they
will adopt the improved cultural practice; designed to reduce these 
gaps. Use of fertilizer alone will raise the yields of cassava by

at lea:st 5 ton:s per hectare, therefore efforts to encourage
fert. i Ii,'er Uce can increase the (output as we I I as the net income of 
the l arrers. Doub I i ng of research resources to evolve improved
variet,ies and associated agronomic practices will improve the yields

of cassava .significant ly. However, more resources need to be
devoted to improving ca:;sava yieldssLrer inferior soils and under 
low inprut use. Lack of incentives is found to be the most commonly
reporled constraint to increased product ion. Ihis calls for an 
improvement in the policy environment for cassava, particularly in 
relation to cereals. Government intervention to ensure incentives 
to farmers for growirug ca:sava, such as remunerative prices,
processing, :;torage and marketing facilities, extension, and credit, 
may become necessary, especially in view of its importance for food
 
security and incomes of the poor. the constraint of low yield
potential oi existing varieties needls to be overcome through
al Ilocat ion of aclequiate research resources for development of
 

4Genorally, all root crops respond well to fertilizer use. The
 
profitability of 
cassava depends upon the relative prices of cassava 
and fertili,_er. lheir actual use also depends on the knowledge of
the farmer of the fertilizer response; on net returns to the use of
fertilizer on different crops; and on the prevailing facilities for 
fertilizer promotion, distribution, supply, and credit. 
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improved varieties with 
higher yields and resistance to pests and
 
diseases, particularly in Sub-Saharan Africa. Output marketing and
 
storage and processing problems were also reported 
to be major

constraints. Jo remove 
these, higher priority should be given to
 
research on postharvest 
technology and product development at
 
national and international research centers.
 

This survey has also shown the feasibility of adopting the
DeInohi method for a quick assessment of potential yields and 
constraints of a hitherto neglected yet important crop like
 
cassava.
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Economics of Cassava in Africa 

Paul Dorosh 

Cassava (Manihot esculenta Crantz) is one of the most important
 
food crops of Sub-Saharan Africa, where it is a major staole for 
about 160 million people, about 1+0 percent of the population. Even 
in areas where cassava is riot a major staple, it often plays an 
important role in household food security because of its resistance 
to drought and many pests. In many parts of Africa cassava is 
predominantly grown by women, whereas men cultivate cash crops and,
 
in West Africa, yams. 

Cassava is often grown on degraded soils and is in many places 
a major staple of poor, malnourished people. Because of this, the 
crop nas often been falsely maligned as causing soil degradation and 
malnutrition. In truth, cassava is grown on degraded soils because 
other, less hardy crops will i not produce adequate yields there, and 
it is often caten by the poor because it is a cheap source of 
calories. Fresh cassava also contains some cyanide which in extreme 
situations has led to outbreaks of paralysis and even death, but 
these cases are extremely rare. Cyanide content is normally reduced 
to acceptable levels through processing. Iinal ly, high levels of 
i:assava consumption are correlated to some extent with goiter, 

because cyanide i l cassava i nh i bits the body's use of iodine. 
However, in areas whtfre dietary intake of iodine is high, goiter ii 
riot wirJespread in spite of very high levels of cassava consumption. 

Ii this paper , economic aspects of cassava production and 
utili zat ion are explored itr order to begin to assess the future role 
of cassava in Africa. Statistical information on cassava production 
is summari,,ed, and major factors influencing cassava production are 
briefly discussed. The section on utilization of cassava includes a 
description of major consumption forms, an analysis of the major 
factors i nl Iuenc irig consumpt ion, and the prospects for other end 
uses of cassava in Africa. Ihe role of cassava in enhancing food 
security is also considered. 

CASSAVA PRODUCJ ION 

Statistical Overview
 

Statistics on agricultural production in Africa must be viewed
 
cautiously. Production estimates from different data sources
 
can vary by a fact.or of 2 or even 10! In almost all countries 

1
The above paragraph draws heavily from Hahn (1986).
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production figures 
 are based on extremely small samples. Few
systematic surveys have been do)(e, in part because of the govern
merit's lack of tra i red personnel and funds . When survey:; are
at. em )t ed , )ou r road:; of ten Itakeu acc:ess t.o rural airecas time
C.r'rsIrning Ind (co!;t Iy. Moreover, rompltcx rintercroppifrig sy:;tems irake crop Irri(ltri t iuor)l,:;t ites if f c ltr for mo:;t crop:. Cai;sava
;iro(hdtit ion i, (uspci Iao ly hard to r2;t ituate hcirair:; t. tis usual ly rnot
hflrvestert a) I it o1cr )ril hlmary irs it rira ins itl the field for" 
ri) trhirn o)i, ye t . 

[) ,pi ti, the apli)o . ialot I, o f tire of tIll.(iat , it I c(iit that, if 
tor (of q ro,,,irIFt ( t ior) dr:i,0Vd :1 fly fi1t thfri ).rt iiirror t ant- root.r'r(rp iii Alf ii . A:, diowi ii lahlt, 1, isi:;:ivi ip odu(ct ion in Aft ica
i !. mot f t htra I ic I- t hi , of yii:i iri mr i C thIlra I 0 irTt; twIlt of sw(eL 
lot ot o ,:) ()r ('()o(y,)T ; Ir :; 0 f o'aov C ,;ttaVc) iste.rI of or i(Ill IsLJ(t i()l
;ti I I ti1, I, t iir)q I rf)t rie',tl
rit r prrr, ItI hi urilh Irli uc tioof)i f :weet. 
po it o" , ril roil I t en: ive I y iii t ifit rco I - ' :; IrI.)uI i. t ( hirla, is
ronly s ]iqht IIy lowof . i.a r(,:. do' iririr iil A fr la az; (I who le is 
If.: lr( r loot i rlled( i:;t ) I Wr:'.;t At ir a,i whr ti-i s the, contrrt of wor Id yam r orlt(t ori ( ircotirit iril f i th hO9 i - ctmore Fr per cent 
( ,Ie ' ) le I fof I I i: t ofl fie c'o tl r ics i ic Iliit-di ii (nratsfIal We:;t, 
Afria(,, n r iI 

l ) e total ). 

Cr rtld Atir i ',. )

/ air I n t td 'Jiqer ii inie At irii:+, 
 Ir odiiirl ,in:siv<ii produc:r.s

aicO ri t irfi t;n " 'n') I pri ! Irtl rrf ;)rr(rrhi t iotrlr::;;ii:t i vc.ly for tlhe
Irer iod I'M)-84. Ilrhi rrtx t t or Io :; I irr(hicirr l e:iurr ie ar r Ir IIr ll 

I c ti dri ri I it,t. rid 'ott h,-rt iA ii : I~riiin io,
i f tto,'
amb i ctiI(ttiiiii:;i:,r , inn A, ti. Ih IctrJ l i lroIrfit.trh if c( t:;:.,rvd ;Iri .ictio

ini thirst (iunrtrttr tr:s i;:;pr ia ly trricrit lri th(itli. ( rv coasta Iira II,
Wu:;tI At r icr nut ('rIt ii Af r ,r: Ori s; fl ortu ictiirrt re- t.hi"r1 of
irouti('t. icior, 'Ind I i! Irnd .u t hrt,:ri At r iicra nrriiit !(for thet mrst. of 
re ,rir) r . I hrni rd (I(:;:, ) p rr:r t. of r st:rvoi iii At ric, i itrI ri tred iI 
the! semiar id rre ior)!;of We!,tI At r ic ).

Ac(c rf(i f lri Io d tt ti, ood A rfa hf It airid i r:rrI t (ifOr larn i 'at. i on offr, liited ,iIt.ioil:,(IAO), IcI:,;:rvi prrcrchrt iiff has ren i iricrIea:; ril irnAt i ici r:; I vlII I t r 11hi: ,r 0 i (- i r Io 1a ta:; I(we t I i 1) 1 1.i or. i r 
:;toviI.I)r,itfe: ; t I)r o dirii I i ()f ti :,;;!Ovi ii, t riorsnrtlr.is cf(e,+orfint. on 
h.: rrit( r ly ll IAiOtr iriaft,:; orf Irro(r fi: iioin, iu ic:h fro :,ev tra I ra jor 

r
Mtt;t1r ed i it I rI fIi:; ot rI' i h 11. ro lo( ies ictci,pfr()c ci:assava 
r rtrur ibru t i in ft i oil i!, h Ih11 ( , . t t t yirr ( iarnivhi irof r ich rillc:h ait; 

on et - ft rln1F of lhti t (Iop i : r:;(.d roe( y lr:; ). 

":,t t r' c v rbi tirl of t,: ty tN f(r ti hl i ia',;! F m I I Of fire oftat i;t ic'; (FI 0rrl) in, .rqn] I tl1rt Al) r !:t It ni almost.hr t :;. 
F:(!Irair FI hhat litfIt I ll trt ir !t itr, itlih c Io:;(r f.r tie arCtia I ira(

f) ln llfirra i:; (I) IFir FI nit a t of 
 ras. va (and lionst oither 
af.r11) n fi IiI.:, I ver y IO nit i Olcila I )er r r fit. con,;r pI.itLoi, wh i c: 
i rit to(:oiltrar y )hil:;r vit (tr:,of the, iml(r f )r)(:eof ras-,sava i Irthe

di e I,. of tfh r itJuil Iy onu -Fri f ft N i ri ia :; pplri I i i on Ii Iiv i rig i i t.he 
:curt.let i par t of th r:rr) tllry ; and (2) t Ifi 10'F I illodh ct.rlr c ,(nr r i c r 
:erhoii -Iv r Iii i1)Cr S::;diVII') hfir ur rrcniitruct i oi f cf. FnIF 9/0-8n1 ipcri ir
(v . , If I t hotiir l t i :; ,err rt 1iI I j I(I Fry i ruf irr ri(d e ) r: ; t.ha t.C i:;:;Iv, Ii c t. i oii i 1 Ni qr i a i rirri e cei( th. isit r i nri ;period . A
dotta i I ni l I ys i 5 t thrit lirf t o) Iitaih c in!s:;,)va i r)roduic. i ori sL i ma t,es i5 
f r+irndit)Wor Il F rk (I0 I) . 
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Table 1--African and world production of 
 roots and tubers, 1982-84
 
average production
 

Sweet Coco
a
Region 	 Cassava Yams Potatoes yams
 

(million metric tons)
 

World 	 126.0 24.7 113.0 6.4
 

Africa 49.8 23.7 5.2 4.1
 
(as percent of
 
world) 	 (39.5) (95.8) 
 (4.6) (64.3)
 

Coastal West Africab 16.5 22.6 0.6 3.6
 
(as percent of
 
Africa) 	 (33.1) (95.3) 
 (11.1) (89.1)
 

Central Africac 17.3 0.5 2.1 0.3
 
(as percent of
 
Africa) (34.8) 
 (2.1) (40.3) (7.1)
 

Last and Southern
 
Africa 
 15.3 ... 2.4 0.1
 
(as 	percent of
 
Africa) (30.7) (...) 
 (46.5) (2.3)
 

Source: Fond and Agriculture Organi ,ation of the United Nations,
IAO Production Yearbook, 1984 (Rome: FAO, 1985).

Note:The ellipses irdicate a nil or ng lible amount.
aIncludes root crops not elsewhere specified for Cameroon and Gabon.
Includes Benin, Cameroon, ULte d'l,)ire, Ghana, 
 Guinea, Liberia, 
Nigeria, Serra Leone, and logo.

lncluden Burundi, Central African Republic, Congo, Equatorial 
Guinea, Gahon, Rwanda, and /ai re. 

countries, including /aire and Nigeria, are apparently based on
assumed growth rates derived from population growth estimates and 
other factors. 

Average cassava yields in Africa are 6.8 lons per hec.are, but 
yields vary widely, arlging I rm 3 to 15 tons per hectare.4 One of
the most imrrpor arat factors explaining the large variation in 
a erage yields between counrt.ries is planting density, which can vary
great ly because cassava is; oftr inetercropped. Inrcidence of pests
and di:;eases, soi 1I w and other agr oeco logica l factors, lengt.h of 

4Reported ca:;sava yields in Cameroon 1.6 tons per hectare) and 
logo 1 11.4 ti oil pir hectare) are of dubious accuracy and are 
(uestioned by researchers fami liar with production of cassava in 
these countries. 



59 

growing season before harvest (which can range from 9 months to 
several years), and cassava variet.y are a!so major contributing 
actors, 

Mary of t.he improved vari eties d(veloped by the InternaLional 
ns.ti t t f Iropical AqIriculture (lIIA) yield lI-SM tons per'

htur(tre 00 exper irenta ;:;t ots (withou! ferti I iier) in thees pl 
iornt nt and derived :avarnnah .-ones in ijor i, I ( I IA 19814r, 110). On 
farmrs' f K Id:, a limited sample. of farmers in the derived savannah 
near Itrdarl had air averala(e yild of :110.3 to,':, p:r hectare , u,; irig an 

IIA variety (IM! 1 0!?), arod 16I . oi, pi, h:ctare for a :ommon 
local var t eIV ( I k i et a I. I9 0, if,,), . All I.he relor t.ed yields 
(IFal Iy erx e(ed aver Ot yi C d! int rN of i a. Cu I tura I manajement
( u:;per a I I y wo!d i nil ard plant, da IN!irI, may te of(r of tho major
factorsS,01plairninq fil, dis:r::neparo y ir yields bf:ltweern the measured 
yield:s afo ve irofd :t illmat ; of vi raq yi.ld!; in Nirjer ia. 

Major lactors ]rf lu ne inq I'rodoct, (1 

lverfl lactor:, t hat have CricoufrIqed tihe expans ion of cassava 
t iorr themrodc in pa:n! fre likely to cont irl to he major influences 

on r rilo rl t hv uIrr(p(r o(n orl:, utr, . a t.ors ic lode 
as:;avin' low Ifbor input treqru ire nto:,, ability Lo prodtce'0 a crop on 

If, drar rIrrIddro(Ilf tolo raI I -.,rd :;o i I:;, -
I ow Iab r _2 tr l f or pr [luct ion have beren a) impor t.ant. 

f act or (let IscIrl] j Ca:,sava ' , r le if" f armirj :;y:,t.ms . Cas:;ava':; low 
I ihor r i.qu i rr :,rrrrn ( and f I ifb i I i ty irr Irr:I t i r(ri rj of I tor i nptut.s)
 
f r , !,(-,rce f at m la1bor for o.hr rl a: ivi i(:, lIrtis ill arrcas where
 
("otf t f i orn t I abrr
Iopr Irodulc. I mit s l t lva i illa) I fe rf ttoo( produc:
t i t rl asI, ric l1OllII I(iti rtioff area:, it)r lorrtfherrr Mo.'am iquo arid 

fIhe I 4 f.r Vi ct or i a ir r) i 1 rrO ia and rcocoma areas Ir :;nioutfhwes ern 
N i (rJe ia) , casa:; va i Ifl(l f 5:1 i ) ifrlpof Ialcer. I ow I abir rr;qu i r;ment. s 

, , t i v,- I yamf:. haive a I ;o :rrftr ifrur.rot to ir r(:ea;e;dJ cassava 
produ: tinrr in1the! f(rt ( tfiM yam ,'on: in West Africa.d parf f 

)irm I irn i qin 51 I forvt r:i,:;,fd fy inr:reasirq populatior 
pr:;:rrf orr t h Ianrd irr :.hot. f a I low:;r f vor (:asava p]roduct.ion

rhe,r.I fr r r p:; tha1 1 (rI ii it f mloi u fe r t. i Ir: s oii Is fror 1)rof iLabIe 
pr o tcli rr . S:clirr rrtf i : (:aI t fer rve .r[ for less-,onha:rr rbse 

t rdy u r op :. (Ir:;:o4avd ab ility t.o produe(: a crop 
or even poor soils 

i rrotfher f a Iof ar:orrrt i Ir; f or it :; rowt ii I expiolrt croI areas 
wherrre te bes:;! :t o i I: a rr rr rrrvrrd for t Ihr ca:;h crops . 

Du ouqht. to ler arc:r: a ow:, ie to yeI I . ) l ant :;tilrv t.Ir-)o ijr dry 
I orl.; ,Irt(Id f I r :I tI: cfro) t ro : IlIt t in the (rounri throglhott. the

(It y :,erl:;r thtI:; nik i11 ras:;avi ar n imlor tart t ood secur i Ly (:r0p in
 
Irla:,s of urircrr t airr rif
a irff I . In rI ecer t year:; cassava has b(ecome
ir t of:. i ; Iy imrpor t.rr t inr t r( r ( if r ara:;,I tof bolh We; t. and I ast. 

At r iid. 

tlihe yi e1f:; of ra:,:;av, or orOf t.hr tent. plot.s probably
 
rrrrnef i t e f (r)rl residua; l f tct:s (f f o t,i I izr applie;d to Lhe maize
 

infrrrop. h cass:;ava harvl,;Lrt t ill of 12 Lo 10 months.i wa:; aijr 

fhhis: n:; ionr r rarni':; rat.rnl ima If rom l)orosh (fortticoming) on 
(rl: t.1 ai i rt: or cas;ava produ t ii]rn ill var iou: cans ava produc t,ion 

iln Af r i ca . 
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Thus even without 
technical change in cassava production, it is1ike , that cassava production would continue 
to increase by
exprinuing into new 
areas of low 

wit. 

;oil fertility (especially in areas
 access to major 
urhan markets) and drought. risk. There is,however, ruch poitfenial for increasing average yields of cassava in 
Africa.
 

.Spreadof Ntew l.chiolaoiy 

Cons id,. rdle i c eases; nr production arnd yield are theoreti
cal ly po:sb:ieI, with the dis:,.se-ru.sistart. varieties already
develourd at I IA. Currently, improved ca:;sava varieties accountfor c¢sidrahl
, ess thar I IL-rcernt of cassava product ion in almost
all rn i r tva:s:,dva-lproducinr curtrrie:s in Africa, inclucding Zaire,Iarh'an a, Mo:amhiquo, Cameroon, arid Ghana. OInly in Niqreria is therea :uijn irant. tarit of adoption of improved varit i.et. Estirrates ofthlte;preaai of I I A varitnL. iuI:ranej+ f rom the view that thoy are foundonly nct eliarin (k : Iuljri 
and alon1 major road:; to an estimat.e of?00,00 hcta re: (Hhurn I ;i'j). I v tilhi; latt.er fijure represertson I y ah,)iut p t I fI t ai of iota I area of ca:;:;ava harvested in 
Niujeria.
 

rrck of d(eqtalte ri:;i 
 :;l rvi:e Is;current ly one'constraint on the :irtad of rIthis ti t. htriiolo(ly. It triont- African ro rntries,exterl:; ion :ervict:; are :01riou:;ly underfullltd nu urnunr.fffad. Most
extensio l ,iitit:, ir lli il, while the mii jor it.y of cassa:; va farmer+s are" 
rmen; irohl fli it, ommrn i( it. ingu ay l .ft: r:;i It. i it. it:sarefI! tai: 
I!u I Iy riot 'iva i Iuhil. to mtll iply cut t lop; of new varieties.Pr o nct :; f irded hy th Iteirriaf ioiua I It for Ajr icultural )evelop
ront. ( II AD) rid tte (I i tt Nat i lri:; (hi Idr-nr ': unt I UN ICE I ir:;t ver I coult ien may he l overI atle t fe:; i'orot ra irt:;,n speci a ly
the (m lt,ip Iic t oir prob I t lm.Atnot her 
 cal :l IIi tit may t,-xinI )..vwo) ft i .s , . i u cetrl.la rn 
wvhIf heri inll)iove i i:;s a r:;-rts:; i: t .d vaii tti :i wi H ,. amc:ept ed by amajor i ty of f irmer-; ut :; idt N iqi ri a. Shn us:,e t ion, I resuarcfh 
lr o(fll ; ol root s aid t ihrur; i.i rio so;t. c'ourit i :

, 
strit tI rcmult ly , hav oI ly heerHier v has ht.en Iitt IelocalI cond it,ions; of :;e lict ion of mater ia I foronl-f aIIT t'e;t inT l ,o da~tt+,.Moll+e work fic+epdstLo he 
done1 i n lnlder:nt; au i all fifow (:,a:;dv 
 Ct r e+t.I y f it..; i ltlo tilte majorf irmi rTI :;y:;ttim:; i ii rlea aind iii :;r ele t. irlI i ir ]f t :;t. in1 irilprovedc:as;avr .11 1t1 il:; [hrt aretPcompatiile with these :;ysLems. 

CONSUMIION, MARKI IING, ANI) OIIIR 1NI) USIS 

I ofitentl5ti Ifllit to ,ljntt- ca;sava(ifm irr t.o i rfer ior landsbecau:; of t.hei own prt++fnprefeece for1fitood crop:; 1r1wn on more fertile
 

It. 5hro I( hltint e that mo;t Ifarmers pref er to grow several
 
var tt,itus lit ca;sava in the :;ame f it: ldi, so that. the percentaje of'farrtrnr:; whlo ltV, I q Iven varitty it ma:;:;cava is likely to becols idterab Iy ii (her t.harl the lprrn' itauje of total area p1 arlt.,d of aq ivy vr i (f.y . A Isrj ,i:;firjui:fhinq between it f fferent cassavavariutitn:; in theI field can he very dif riulft., so that. estimates ofadopt.iio oif litw vari t.;cs, if ha:;td :olely onl f ield+ observations,(it,( like ly to be( Uitc! inadc-quatte. 
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land or 
because of market demand, which makes returns from producing
other crops ao the 
fert.ile land higher than the 
return from cassava.

A large increase in )roducer prices woulid likely brijg about.substanial increase a

in cassava producti on since labor and especially land rCould he bid away from ot.rer act. ivit. ies. In Lhis sense,
inadJrequrate* (hmand i,,n
a primary contraint. on cissava production.


In t s s :,f:c ior1 trenIId s in rcassava rIemarind and fact.or s i rIf- t10W Iirl;l t .ise t end: are ana Iy.' .,d 
 i I It., :;t.at. ist.i cat data or) 1)e1
caitrI a rnirrstipt ion i.s prresornt 1sd a:; w. II as all over vi ew of tIre endiss of r:;ssva At rica. .S)e:ond, tie major formsn ilJ ir whic (: cassava 
i nr :;consum as I ood ir At r i ('i ar e dtscr iibe a)i ld Ihe rrarjor f act.ors
influenc ini fulill,rmp (ort., 
 t.ion i t#r dicus:;c se:,sr . Ihird, the rote of'Casa:;,rva Ir irriflr(rirrr r food :;:r rity is hilirhliirlted. Iina I ly, the 
pot iratfor rrnfoor rs:; cassava islr orrd osrto explor-ed. 

Wtal is!ir l (Overview o srrumpt ion and Other Irid Usen 

In At f ic,, mro:st 'assva is c:rOrr:;rirrrrer a rrir;arr f oo((!.Al tihough,rorr 
ima I

Idwi di,, orl , t-thrr 1( perce:ntf 1 a:;:;ava is rised ri l ian feed,in Atr W litorn is user in thi s], :, 2 prrrrrt way (Iailr 2). Most ofIth ci , av:;ai rirrtir ,irsni o itform of rrOrf;:; i rr in add it. ion t.oro1k i rri ) Irt or c corr ri;mpI iorn. In Ai ria, :assavra (exlrot s acc(:oirrnt.
r r Is,:: t ban 1).1 p csr nt of IJt i Jrioru ,tiorr .
 

I h f of cr:,a;sava in the 
tiert. var i s: ,o os: major reqJion;: inAt i,. r ri t a r-r ionrumof ca:;ssava 
i i,jht,:s ill of At r iJra ('a ,vi 

l rr in -(rif rat Al ri:a i:; tthe 
, :Cassrvat:f ahout. 1,20() caloriestin io 

per r-apiIa ptr day (ahbout h ll a I ie:;)o ot rtao rlo in /aire arrtd the( inr(i , ind r(iro,e t Jlr 'ii0O c'al u ie:, p r rpit a per rtay ir the (sent.ralAt r icorr r irl ifr . P,-r r-p a prrodtucrt ion ir srO rr . irript. iuin i s muh:hIir'i i n ( oo: t aI Wlust At i r , r( t ra i rig f orir .'1 r:a Iori • :e r rap i ta 
t'I flaryillCame ( t(r 1/()rin I)
i, 

r lIrrirl. Ca::s vl is (Je;rlr:r/ia ly ia rrajorIp,, or)I y i Jr 1tIl f of t I out hrrr m ist savannah r(r i ; Jrrl rrr nrrsWr,:,t Atr i(,, r; inr whi(h only abrout, hall of t hie polulations ofhitrri , t , d'an i d (re I vrrirrt l ive. AI,;ir, th (rie . in moreic., inr ;., sruthern r (-tjir;inn; i thesei )rcor rits. t liii in) CentralArIr i ca ( y rri randI ai.', ,r, a I:,rr rairuo sI an es; ifr tIc!e r qioris).Iri h(-r wv':t i rr )f ,i;tIit I tib r and(i ( i iia , :.; vifva:; h :;stecond
 
il sI iripu tI ull st r I#-l rooda i f i r ,ice. Nil. ional 
 per capitarr rllsoi ion of r( 'i:,:rr i : a i (Ij in ea:;t rand:;routhernAfrica in
Arloo1 Ii, ir oti , ttr.,annlr i rqure I all.i'r
, ard i a. , ;rn a savla ismainly c'on:umed irr fe lain i(:lirrn,.; o these; (o tr.li( (for example,
ini rr thrrni o,-,urrilhi (I frl Arit!olu), fte nationrar avrare :onsiumpt iorr
i:, rorririoh l rni; ,l ir .
 Iii thrn hiti lards or etr.sten rr lair(, R(wanda,

Hrr un di , ard slritin , ,sweetto t
aoes urnn tiarhrara. a at(:alsomajorstaI s, , :o Ihorat "IsI;Vi (r:osrirrlrtI. i r ii f Ihrn:,u areasn aI:cornt.s for

, Ih I ftrrr i nt rrt.al alori in .ake.
A onqh sti.tit of the nurrmer of p oples consuamring :assava as amajor st.ap I e i he in ian r rtadernrsirilrt,e:; t. imaL.us from the foodiri 

I te I AO I rod Ha I ance ShretI for, 191/9-t1 hows I , lit calories 
per :ap ito )pr itay t ro the (oJIngJo, but. it. assumes only 3 percentlo:;ses. Moe r u,) list. i: o:;s f inurrs of atiou. 10 percent give an
eW Nt. rif 1,063 ca lo)rie:; per i:apiLa per day.iraIe 
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Table 2--Cassava utilization, 1980-84
 

Percent of Percent of
 
Use Africa Total Use World Total Use
 

(1,000 (1,000
 
metric tons) metric tons)
 

Food
 
Direct consumption 18,700 38.1 39,988 31.9
 
Processed 24,387 49.7 36,873 29..
 
Total 	 43,087 87.7 76,681 61.2
 

Feed
 
Unprocessed 695 1.4 12,235 9.8
 
Processed 38 0.1 22,875 18.3
 
Total 733 1.5 35,110 28.0
 

Waste 5,334 10.9 13,327 10.6
 

Production 49,116 100.0 125,298 100.0
 

Irade
 
Exports 38 0.1 31,055 24.8
 
Imports 1 ... 30,046 24.0
 

Source: 	Calculated from Food and Agriculture Organization of the
 
United Nations, "FAO Agricultural Supply/Utilization
 
Accounts Tape, 1984," Rome, 1986.
 

Note: 	 Cassava use is given in fresh roJt equivalents.
 

balance sheets, population figures, and some basic lnformation
 
on which partz of a country consume the most cassava. In all,
 
there are perhaps D,0million people living ii central Africa and
 
Mozambique whose average daily cassava consumption exceeds 600
 
calories per day, and another 120 million people (throughout Africa)
 
whose average daily cassava consumption exceeds 200 calories per
 
day.
 

CONSUMPTION OF CASSAVA AS HUMAN FOOD
 

Cassava in Africa is consumed in a wide variety of forms. In
 
many areas, the roots are consumed as a major staple, although in
 
some places boiled fresh roots of cassava are eaten as a vegetable.
 
In large parts of Africa (particularly central Africa) the leaves
 

9For example, for Nigeria, it was assumed that about half of
 
the population lives in the southern area of the country, where
 
cassava production is high, and thdt relatively little cassava is
 
consumed in the north. Thus average per capita consumption in the
 
south is about 400 calories per capita per day, and a large majority
 
of these people would average at least 200 calories per capita per
 
day from cassava.
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are also consumed as a vegetable. Because cassava 
contains a
ryanogenic glucoside, linamarin, the 
roots must be processed to
 
hydrolyze the cyanide. For low-cyanide varieties (usually having a

less bitter taste), processing may consist 
of simply peeling and
bo 1 i rq the root.. Some low-cyanide var'iet es are reportedly
occasional ly eaten raw. High-cyanide varieties (usually more
hitter), require more processing to remove the cyanide. Several 
steps are involved, which vary according to the product. made but
usually include some of the following: peeling, soaking the root. in
watier for s;everal day:s, grating, pounding, ind drying or roast ing.
I kewi se, cassava leaves have a high-cyanide content. and must. be 
processed (commonly pounded and biled) before eating.
Al though the main et. iologic:al factor in endemic goiter is
iodine def i ciency, the rat. io of iodine to Lhio(cyanate (I/SCN) in t,
diet, has heen shown to he related to the dleve lopment. of goiter. As
noted, process irig ctas:; ava remoliives most (A the cyari ide, but the 
amounts remaniirlig in f ood (especial Iy tood :rocessec from high
cyainide vari ittlos) can contriit.e to enrderric goiter in ar'eas where
dietary intake of i od ine i- relatively low. Goiter is a serious 
pub)l|ic healt.1 plroblei ill parts of /,)ire where cas sava intake ishigh, but iocine intake i; low. In other p)arts of the same country,
where both cassava arndI line intake are high, thre is lit. le or no 
proilem with goiler l)(ee:,ee Manarg e al. 1983).leh most. commnor i or t cassava corsiumplioi iiiWest. Africa is
qafi, 
a dry granl Iar fooi made fom temirLed cassava. there are 
many local variat ions in ite proccessin g of cassava ]rito gari, but in 

renera I IIth ('assava roots (ie pee led o,,cdgrated heore being
dtehydratdl (by pirens ini out the water anri letI. iii sacts to I erment
for sever"a I days. the feriiented frash is then sieved and r' iel.

(Corsumpti i on.o ot (r 
nay 1 <(ont. f otimore than /0 percent. of cassava
cor:;umpti.i i 'i r'ia, 0 -0O lier(cerit f c:orisun irL ir Cameroor,
t0 pm . cit or iumptiinri ir Ghana, andu 30 percent in C6t.e

W I voi re. " aii co ulipt cion may t.it.i acciiiiitl. for abiiut 60 perc'ent
of cassava i:niitimpt.ion in Wi.t inAfrica. At.Lieke (consumed widely
(tLe rIlvoire) is Ierment.ud, pulveri'ed cassava, but. unlike gari it 
is stearned, nit.t friecd, in its I inal processing stage and therefore 
has a very short. shelf tite. 

0
1 Nioddy est.imat.e quotocl in llahn, e al. (1919), 202. 
I he Cameroon air ( Ghana est imiates are based on discussions 

with natio>nal r'esearchers. 

I 2 A 19/') (W'it.e d ' lvoi re con:;umpti on survey ( ricuete Budjet. 
(:oirromation) reporteud c:onsumpLior oic assava in kilocgrams per 
person per year as e lows: fresh cassav, 60.5, tarine de manioc,1.8 and alt. ieke, ?.4. As:;minii ng e fr itine irianioc category is
gaii ai( that. t.he repor Led numbers of farine do mai ocr and attieke 
are dry weight, gari consumpLion is 31.3 kilograms per person per
year in fresh riot. egiivalent out cfi ta l If 101.2! kilograms per 
person per year of cassava consumed (using a conversion rate of 1kilogram fresh weight. - 0.2Ii kilogram of dry weight. for processed
products). Ih survey results indicate rather low consumpt.ion ofatLieke and surprisingly high :onsumpt ion of fresh roots.
 

http:Ierment.ud


Other common forms of consumption in Nigeria are sun-dried 
cassava flour (called 1 fun in southwest Nigeria) and a sj.cky dough 
or porridge made from fermented cassava (Nigerian fufu)." Boi led, 
sweet cassava i:;the predominant form in which ca:;sava is consumed 
ir northerr Nigecria and may account fur ahout. 10 percent, of 
Nigeria':; cassava consumpt ion (WOhen and Mri' 1980). Pounded, boiled 
cassava (Charaian Wilul, also madtu from sweet. variel.jes, i s widely
cosrued ir some rural areas and may account for about 20 percent of 
cassava consuimpt ion i r Chala. Con!s;rrp t.ion of I rush root.s accounts 
fo r abhout 0 pr:teeit, o Cassava otrsumpt. i or ir )CLterI Ivo ire,
ac(rrdic to the rrat.ional cornsumnlpt,ior survey (nee footrnot.e 1:).

Iri c nti .r I AIr ica, the reat. majority of the cassava is 
t rnmentrrd Ie otre te igit co uItt (.I orne of the riots. commor product s i ; 
a It rirrerted and sor-tlr i rI f lrr, proce.sred i i the same way as I aftun 
ir fJi(e!r butia, cat ]I fI rju in l/ai r . Anot.ht r mrrajor product, 
chicl var i, rarr, Iroin feriient.(d t:as:;ava, whichr is then pounded
into j ,it t r rid wroptet d in Jiarg; leavus, hot d fitrcly, and steamed 
or hiii I Chi rieq. he il iUp tioablout. a week aid is itI. ikw canr :t.r 
rortIirOrl t r dVr , I Im s I tord (Ashraf 19H) . Yorurg cassava (eaves ( )ondu 
are ir iipor I lilt vt let.alr]e aitd source of piroteiii icr /air(- arrld other 
part.s ofI Ct it i a A t ica. thc leaves at, tisrit I ly crutshced atrd boi ledi co r c I :; rrtost. of theet I,irI p roceir thal rf I ect i ve ly rriovrr:; 

I yarijilt
 

Ii I ant, Airit ,, rts,;v is :ommonly mate irfto f]outr-f(ron
a 

drfied root. ir hunk; oh 
 root:;. In lar aria, Wn,root s are peeled,
slice.d, dried, are'Itnd thenrlground i it.o a f tour. (Iit.ter varieties 

f rmrnetuLd rfOchrt; i)ing dried. trn1st. ol t1.h ca ssava in lanra rniais
 
swet!t ca:;sava, whichi r alsn:;re hie etter anS fresth a
t root tfor boi ling,
fryic , or roasti ig. I lour mtr, froni hit t r varietius isn less 
it;er rtclf t hall that 1 rum I. i en urbhar In;ll;re var i e I. i) areas.

Mozambique(, hothf ,, r ol.s tro Iraves ar. eaten, Harvested roofs
 
aret utuIIly c'utl t iii((t ari o sun-driet , ard later
p.ce u pounded
into Ilout artt ltit,tI with titoi ling wattr. Both hitter urid sweet 
eassava var r iet i att: r tef, tnt. tit.t.tur toot:. ate sun-dri ed for a 
lonir , per itrod:two to thire ivek,,. )uritt t.l! stvere drought. of 
I9(11 ar 1 i(eiritc toI npit-t ic par-apar sis (paralysis) caused by

io of tintst ott trl high-cyaridh :ass,;ava b oke out. itt rortlherr Mo,.arnibltttu. 
At. t.hat time, roo t. of tit.let var i . ities(which were more tolerant to 
tl.ht(froughtl atnd tHtrel or e more atlundant.) were be i rtg tut. itt sma 1 
pieces ard dr i e t I or ott I y onte or tw clys, alrld may have been eaten 
witii.houtt ti I ing (to lin 191 ). 

I actors Inf luurcing Consumtio) 

OhviouSIy as lhr populat.ion of Sub-Saharan Africa increases,
total food conosccpt ion will have to increase to prevent worsening
 

131n yo I ocal Goverrtment. Area near Ibadan, ]afun is made from 
fermenLed roots that are pulverized and then surt-dried. Nigerian
tfUu i s made fron pt I ver iWzed, fermented cassava roots that are 
sieved and packtd icr Plastic bags to drain Ikp of at . 1986, 59).
In o ther parts of Nigeria, the methods for producing these products 
differ slight ly. Many other minor products also exist (see It-ejere 
and Bhat 1985). 



malnutrition. But, 
except. in situations of extreme poverty or
distress, consumers will choose what they consume based on a number 
of factors including Las tn, income , prices of food commodities, ease 
of preparation, and the form of the product.

Apart. from growth in population, probably the most. important
fa(:tor the eve andinf Ir irrrj l r1 form of c as sava consumption in 
Africa is rirha iat, ion. the Wor ]d Bank St. imates that, the per
ceitage of irhair t ela Ni(ler ia 

percerrt t ron 1'M!) to 11983. Il i! incirea:;rsu ii other countr ie:; 


atpopur i i i rcreased I roin )5 to ?2 
were 

ev:r rote rronourced . irban ipUlat. r i IrCr aSed from 19 to 38 
perce, it rI /alirI ?.1 It If1 r(r(:e:rrt irr (C6et. d Ivo i ru , arrd 26 t.o 38 
pe:rcert i ri (Chara i rr t'irr salmer per iod ( )av irror 19 161. Ior urban 
)rpulat ions storahir i y of food lrrduct rt. i a to enmable foodt.r Ire t rrr; rnrten t f errn ft oduc i rg area,. (oods t.hat are rrt. r.as i Iy
: toIr"d have irith Ior ,:s it) s ora e arrd t ranspor't. and a ket. ing,
:;ub:ttrr.ial ly ,.dinq to li- :ost. Also, ras e of proce:ssinrg the 

r :ased i itnt I ood o i it. s t ina conurr ptr i or)I or 171 i.s part. icu ar ly
i or Lawr i uhar areas, sincre in mary households all adult, members 

wor out. i ne tihe hnlrr for much ofr the day, and clii Idr renare likely
to hre in :ho lnrI r u va i labI e for hourr: hold labor. 

!.nLorahi I it y ard east: of rl roc:.:s i ni are two facto.rrs that have
imade (jar i ai importat, for m of cas:;ava conrimptio n in urban areas in 
We:,t Africa. .Jone; (19/61 airu:s that, con:,umLt, iorn of wet, f:rmented 
I(rms (t cassava thal. ca larrrt hlie ea- i ly st.of ed or t.ran ported is 
likely Lo jradua Ily d i:areaiar isu aii,'atiOn rort inrires inn Niger ia.
Iii: sam: ai-ijiiii;,'i. applies o thet re- .i t of Africa; as countries become 

mote rirhli'i red , c'as:ava i I I rir r:as ir ly h: (:onrsnrned in forms that,
ar: ea:;i ly trair :ported, 0,to:d, and proce:s: r:d by Lhe f inal consumer. 

Incom' I v, I s:- not.hr p rimary de(:ermi nat.nt f cassava demand.
It. s :;ms I r ke ly that. i much of At rica emosttrad it,iona I cassava
 
IroI(cI.s tavC sI rgiht Iy renU al 
 i ive ierrcrncome : t. ii ty of demanrd--ttat
i a:; j) r a i it a r)ircuoire it(:rea:-,cs , )e r C it i ta corISUmpt, i r , die
crea:;.:; t talit iornal forms of cassava cor:;umpt on such as gari in
 
West AIr ica ari d cas;:;ava 
 f lIur in I a:;t. AI rica, are riot. preferred 
stalee:s. Rice an/ior yams are n r(:rera1ly prefenrred over gari in West.Af r ica arnc ma i .: i :; p f(:r rled ov:r c:a:;:;ava I tour ini much of fast 
Aftri:a. Iincint.ral Aftrica where cassava accounts for rmore than 110 

r('c(enL. ci toftal :aloric co:numpLtior for much of the population, perc:apiL.a ron:umpt ior of ca:ssava i: likely to decrease as incornes rise,
Ce.er'; arit is, t. lbecau:;e of a dislike for cassava products, but. 
rat.ih;r becu:as(: of cornsumer:;' desire to diversify their diets. 

Ire pri Ce of cassava also he I:ps determin cassava demand,
at thouh it. is :;sua Ily argued thaL the own-price elasticity of 
dermarnd for cassava is small. This implies that a decline in cassava 

14stimates of "core elasticity of demand for cassava based on 
large sample surve)., are rnot. available for African countries, but 
Dixon (1984) estimated an expenditure elasticity of demand for dried 
cassava (ga) lek) of -0.58 for Indonesian households (weighted
average of atI expend iture groups). For fresh cassava (which is 
consumed at ter boiling the rools), the expenditure elasticity
 
estimate was 0.29.
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consumer 
prices, holding other prices constant, will not induce much
additioral consumption. The sharp fluctuations in the real price
ofgari in the past 10 years in Ni oeria provide evidence consistent 
with an inelastic price elasticity of demand. Relatively small 
increases in production may have caused large drops in market prices
in order to in(Juce consumers to consume more cassava. However,
sice the actual size of the production fluctuat,ions is not known,
it is riot. possibc to ct imate the price elasticity of demand with 
econometric techniques. 

Prices of alternative foods also affect. cassava demand. In 
much of Africa in the early 1080s prices of imported food goods were 
made artificially low relative to domest ically produced goods either 
by an exp I cit food subs iay (or food aid) or because of an over
valued ex.change rate, whi(ch made the prices of imported rice and 
wheat. cheap relative to doMes t ically prodLuced food. The price of 
wha t. in a number Of cuointrie was less than the price of dried 
cassavar I gar i)i, whereas on the world market tile price of wheat. was 
general ly two-to-three-Limes higher than that of dried cassava.Devaluations in a number of African countries (such as Ghana, Sierra 

cone, lami:ar ia, andn lair) may help restor. the competitiveness of 
dome:;t.ically produced food crops like :assava relative to imports.
ID r1os t. CO nitrie 'n coast.al West. Africa, grair imports represent a 
ra ther )arge tfractL ion of total fod supply compared with that 
supplied by ca:;sava. otal ca or ies supp I i ed by qra i n irmpor t. were 
greater than total calories supplied by cascava ir Nigeria in 1979-
Hl. Ir Cunt. ral Africa tihe importance of imported grain relative to 
cassav :;m-ller: calories froIm imported grain were about 25 and 
8 perccm t. of ca Ior i c:; supp I i ed by cass ava in the Congo and Zaire, 
'espect ively, in the 19)9-81 period.

New forms of cas:sava cons;umptiin could provide a large increase 
in per capita cassava con;umption. Cassava flour is already used to 

a limited ext.e~nt as a sub:;titute for wheat flour in baking biread and 
other food:;. Srst itution of up to 25 percent cassava flour for 
wheat. f lour is possible without. a :i nif icant reduction in bread 
quality. .incu. nlemand for bread increases with increasing income
anit uurli'at.ion (part. ly because iread is easy to use and store),
the demrii for cas:;ava f lour could rise substantially. the 
pirtoert ial fo r subs .itution for wheat Htour in baking depends
crucially urn trade ard exchange rate policies, however, which will 
determin i tihe rtcative prices and availabilit.y of cassava and wheat 
flo rs. Apart from use ir liaking, there is also sizable potential
for msack foods made: f ruin cassava for urban consumers. 

Ii gieneral, thein, it. seems likely that- consumption of tradi
t, iona I forins Of cassava that require extensive processing by the 
corrstrrr iiri(] are difficult to store is likely to become less
 
important as urizari.atiorr iicre:ases. Per 
 capita consumption of 
storable prodhcts such as gari and cassava flour is also likely to
decline slightly as per capita income ri:;es, but the large expected
increases in total populat, ior in Alri ca imply significant increases 
in total consumptior of these products. Changes in the prices of 
other major food staples--maize in east Africa, and yams and rice in 
West Africa--would also have a major effect on cassava consumption.
he scope for significant increases in per capita demand for cassava 

as food deperds on the growth in consumption of new products-
especially cassava flour used in baking. 

http:coast.al
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Consumption as Animal 
Feed and Other End Uses
 

One potentially large use of cassava 
is as a calorie source for

animal feed. As shown in lable 2, use of cassava as animal feed 
accounts for only about 2 percent of cassava utilization in Africa.

In Europe, however, about 6 million tons of dried cassava pellets
are used each year as animal feed (mainly for pigs and poultry).
Cassava is part of least-cost feed rations in the European Community

(EC) because of the LC's Common Agricultural Policy, which imposes a
high variable levy on imported maize but nil 
or negligible levies on
imported cassava, soybean cakes, or" maize gluteen (the latter two
commodities being protein supplements). Approximately four parts ofdry cassava and one part of s~ybean meal substitute for five parts
of maize in feed rations (Nelson 1984a). Without a levy on maize
imports, imported mai'e is a cheaper source of calories and protein
than the cassava/soybuarn mixture; therefore, cassava is rarely used
by the feed industry in countries where agricultural pricing policy
does not. result in artif icially high maize prices. In Africa, the
lack of suitable low-cost protein supplements aiso inhibits use of 
cassava as animal teed. Palm kernriel cake is in abundant supply in
We: t Africa, hut is not a suitable protein Supplemrent to cassava in
feed rations for young chicks or layers (which account for about 90 
percent of feud consumption in Nigeria) because of its high fibercontent. and ot.her nutritioiial ( U ialitiuS. Orna small scale, freshroots of low-cyanide varieties of cassava are fed directly to pigs
in Nigeria as well as in Brizil. 

Ihe export potent ial o f cassava from Africa as animal feed is
less promising. lhe [C, the major market. fcr dried cassava chips
and pe I lets, is almost. satrjrated, and the EC has placed quotas on
irili t s of cas:sava f rom ha iland. (Quotas on other cassava 
exportfers such as Iridones ia aI so exi st, but. t.hese are nrb i nd i ng
because Indoiesia's exportable sturplus is less than their allocated 
quota. ) (ompet ing with lhai land for exports to the limited ECmarket would bet diff icult given the low cost:; of cassava production
in thai land ard Mhe economies of scale in shipping from [hai land on
large ships. Overvalued exchange rates in most. African countries 
have ensured that domestic cassava prices are far above world export
prices. lanzaria has exported (tried cassava at a loss in recent 
years to disponu (A qovernmeit stckr thMat were deteriorating in 
st o rage.

Cassava is also used to make indLustrial starch iri a number of

courtries. 
 lhe process requires l itt le technology ani can be done 
on a vi l1 age (evel if :lean water (necessary to produce white
:;tarch) is avai lable. Starch was produced for export in logo in the

1950s and early 1960s, but the world 
market for cassava starch has
declined rarkedly due to lower cost alt.ernaLives in major consuming
count.ries-maize anq potato starch in the United States, Europe, and
 
Japan, for example. 5 

Another potential use of cassava is the production of high
fructose syrup (a sugar substitute) from cassava starch. Refined 

15 Government trade policies in the importing cou;,tries is one
factor that makes domestic starch cheaper than imported cassava
 
starch.
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sugar imports by Nigeria were 645,000 tons in 1984, 
equivalent to
 
fructose produced from 3.2 million 
tons of cassava (about 30 percent 
of Nigeria's production). Production of fructose from either 
cassava or maize is more expensive than sugar at world prices,
though. A small-scale cassava fructose plant in Indonesia could 
produce fructose at. about 20 cents per pound in U.S. currency,
compared with a projected long-run world sugar price of 12 cents per 
pound (Pear ron 187). tharino can also be produced from cassava,
but aS in the case of high fructose :Syrup, this process is more 
expensive than the cost of imports. Brazi I has produced smal 
amounts of etharnol from cassava, but. world o I prices would have to 
rise substantia ly above their I985 levels to nr ke ethanol produc
tion from cassava competit ive with imported oil. 

IttM R011 OF CASSAVA IN FOO) SECURITY 

Food insecurity typically threatens the poorer income groups of 
a country, groups that are of ten major producers and consumers of 
cassava. Iwo aspects of food security are considered here: chronic 
food i security--"a conti nruously inadequate diet caused by the 
inahi I i ty to ac quire food" and t.ransitory fund insecurity--"a 
temporary dec I ire in a household'-, access to enough food (that) 
re-t iIt.:, froi i it,;, i i i t.y in food prices, food production or 
household inrcome:," (Wur Iit Batnk 1986, 1). 

Alleviatinqi Ciuhronic Iood n sIe(:ur iy 

that. cassava i: a major taple in many of the countries of 
Lrolpical At ira t.hat :,uffei fron chionic food insecurity does riot 
imply tfhat Cd, :va is tihe r:au:, of the food insecurity; on the 
contrary, becrrau:;e carssava prodcts are among the cheapest sources of
 
cal ories aviri ]lah] e iiimarry courrt.r-ies, the crop has a major role in
 
mitigatirng (fhrorici food insecurity 
 for the poor. for example, the
 
avragje pr'ice per c:lrorie of rqari in Nijeria from 1982 to 1984 was

eqrual t.o that. of iiiied mai.',, leis than half that. of rice and about
 
one-quarter the price per calorin 
of yams. the low price of cassava 
ref lect:,L th relatively low overall labor reqouirements, f lexibility
in the timinrg of labor input.s, and the ability of cassava to produce 
a crop on margninal lands , lhe availabi lity of a low-priced staple

Iood like it ri i especial ly important, for the food security of
 
lower- inconme househol ds whose food expend i tures make Lip a 
 large
 
port ion of their total incomes.
 

Inc'reasing production and corrsumption of cassava is one policy

opt. ioin for c:ountrie.,s facing chron ic food insecurity. Because
 
cassava 
can be grownr on poor soi Is with no purchased inputs (such as
 
fer t i I i ,nr an it
u pe; t ici des ), is sui table for, the poorest
hoJseho lds. It.s f lex ihi ty and low labor requirements help to 
lin it peak labor demands and the need tor hire outside labor. New 
production technology is already avai lable for some ecologies, but 

16,Sue Nelson ( 1984b) for further details on the world starch 
market and ethanol production. 
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in many cases further research may be required to increase produc
tion. Improved marketing and processing facilities may also be
 
needed in some areas. A strategy to increase cassava production

should be complemented by 
an increase in production or availability
 
of other foods with higher concentrations of protein.


Subsidized food imports are an alternative means of improving
food security, especially in urban areas. As noted above, direct
 
food subsidies and trade and exchange rate policies 
have made the
 
price per calorie of imported rice or wheat even less than that of
 
cassava products in major urban centers in many parts of Africa (FAO

1986). Because the lower cost of imported calories 
is in most cases 
the result of direct or indirect subsidies, the continued availabi
1ity of low-cost imports is uncertain, especially in light of 
foreign exchange shortages in many African countries. Thus a 
reliance on subsidized imports entails a significant measure of risk 
for poor urban consumers. 

Cassava may play an increasing role in overall food supplies 
and food security even without explicit government policies.
Because of its relative tolerance to poor soils, it may become an 
increasingly larger part of farming systems in areas of high 
population pressure on land resources. 

Transitory Food Insecurity 

Whereas cassava can and does play a role in alleviating chronic 
food insecurity, the crop is especially well-suited for reducing
transitory food insecurity, which in Africa is often caused by
drought., disease, and pest attacks on crops. The ability of cassava 
to produce a crop even under adverse conditions lessens the risk of
 
shortfall of the total food supply. Because the 
 roots of many
varieties (can be left in the ground unharvested for a period of
months or even a few years without deteriorating in quality, a 
cassava field can provide a safe food bank for a farm household for 
use a. reed arises throughout the year. Where markets are avail
able, cassava products may also be Loid for cash to purchase other 
food when other crops fail. 

In much Of the humid forest zone where cassava is the major
staple, there is little risk of drought or serious pest attack. 
Because (:assava is also relatively tolerant to diseases (notwith
standing yield losses due to cassava mosaic virus and cassava 
bacterial blight), the rote of cassava in reducing fluctuations in 
the total food supply is easily taken for, granted, even though 
cassava is the dominant source of calories. In parts of East Africa 
where in some years drought greatly reduces production of other 
staples (especially maize), the importance of cassava in the food 
security of a region is more obvious. Cultivation of cassava (and
sorghum) significantly reduces the risk of drought-related total 
crop fai lure. 

the importance of cassava in reducing the influence of weather,
 
disease, and pests is heightened in more isolated areas that depend
 
on local production for most, 
if not all, of their food supplies and 
that lack substantial trade links with outside food markets. An 
example is the 1981 drought that affected parts of Nampula Province 
in northern Mozambiqe, where locally produced cassava was essen
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tially the only food 
source available after 
other crops failed
 
(Rosling 1986).
 

Cassava's role 
in food security must not be exaggerated
however. Because the edible roots are low 
in protein and iroportant

nutrients, cassava cannot by itself 
provide food security. And
 
despite its hardiness, 
the crop is not immune to insect or disease
 
damage or drought.
 

CONCLUSIONS
 

Because of the scarcity of reliable data on agricultural

production and consumption 
 in Africa, it is difficult, if not

impossible, to accurately quantify trends 
in cassava production and
 
utilization. 
 This paper has instead focused on major factors that
have in luenced supply and demand in the past and are likely to be
key determinants of future trends. The ecological and socioeconomic
 
diversity of Africa ensures that cassava's role in the food systemwill vary across regions, but cassava is likely to continue to be 
one of the major food staples in Africa as a whole. 
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The Evaluation of Cassava
 
Consumption in Latin America
 

John K. Lynam 

Unlike other parts of the developing world, Latin America does 
not depend on a single carbohydrate staple as the backbone of its 
diet. Thus while rice is the basic staple in tropical Asia, wheat 
in temperate Asia and the Near East, maize in East Africa, and 
cassava in Central Arica, all these starchy staples as well as 
potatoes are important in atin America, yet none dominates over the 
whole leg i oil. 11he reasons for this are many, but two stand out. 
First, a staplIe achieves a dominant role in the diet because of its 
low re lative Lost, especially as an energy source. In rural areas, 
cost ad.an ta e is usually determined principally by yield advantage,
and thus agroclimaLic conditions tend to be a principal determinant 
of food s:ubsistence patterns. Because agroclimatic conditions are 
(11ite variable in [atin mer ica and because at least three major
:;tarchy staples (cassava, ma.'e, and potatoes) were domesticated in 
the region, each starchy staple achieved its own niche in the diet 
and c uis ine of rural societies in atin America. 

T1he other dist.ingui:shing characLeristic of Latin America, when 
compared with Africa or Asia, is that the population of the former 
is predominantly urban. The urbanization process has a (ist inct 
effect on food consumptioni patterns. First, relative prices of food 
staples cfhange between rural arid urhari areas. Second, convenience 
in food purchase and preparation becomes a principal concern in 
urban-fa ni ly time allocation. Third, income growth in an urban 
settin, while lead ing to some increase in quantity consumed,
principally is reflected ii more diversity in the diet. Finally, 
Lurban areas, at least in South American countries, draw migrants
from r ura I areas where different staples dominate. Although
buf fered by the other inf luences , food habi ts are transferred to an 
urban Set th . The result is significant. (liversit.y in consrmption 
patterns both within and across major urban areas. 

Staples exist hut are not defined at the continental level and 
only rarely at the country level. Thus, only in Mexico, Honduras,
Guatemala, and I I Salvador does a single commodity, maize, make up 
more 
than 35 percent. of average national calorie consumption.
Rather, tie food staple in a Latin American context is defined by
region, rural residence, and income strata. It is at this level 
that the current role of cassava as a food staple will be discussed.
 

HIGHLY PROTEAN CASSAVA: THE DIVERSITY OF CONSUMPTION FCRMS
 

Cassava is consumed in Latin America in thee irincipal forms:
 
as fresh root, which is either boiled or 
fried; as a roasted flour
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called farinha de mandioca; and as 
a type of unleavened bread called
casabe. Consumption of the processed 
forms is culturally defined.

Casabe is only consumed 
in the Caribbean basin, particularly the
island countries of Haiti, the Dominican Republic, and Jamaica(where it is known as bammies), and on the continent from eastern
Venezuela through Guyana and Suriname. Consumption of farinha demandioca is almost solely conf ined to Brazil, although it is alsofound to a limited e-!xtent. en the border areas of Paraguay andnortherri Argentina and amorng the indigenous Indian population in the
Aina: oil bas in areas ot Vene.tue Ia, Colombia, Icuador, and Peru.Although all are identif ied as cassava, their consumption form makes
them di st. inct Iy diti f r ent t oods. I hey are analogous to thedifferences butvween bread and past.a in) the case of wheat and choclo 
and tortillas in the case of maize.

Consumpt. ior f rm is a dominiant. factor in th& role cassavacurrently plays il the diet, and its futie prospects, especially inurban food cor;sirniptior. f0rm inif ItJonc(s preferences, marketing
costs, con;Lsumer CanIverri(e(:e, and use wit.hin the ical. the function
a) rolu of form il proidiuct, ior, marketirg, arid consumption of cassavai bosst aria Iyed i t t he f rt!sh root i s I i s t,i riju i shed from the 
processed prodtuct.S ,

I resh ca;sava has al I tire sal ient characteristics of the root
and tuber craps, Ihe ca:,sava root is! about two-thirds water,althougfh this st ill results inr a st.arc,i content. significantly higher
than all the; ot.herimajor root ind tuber cr-ops. Ill its cooked form, 
cassava has a elrgy (rsicity as high or higher than polished rice.[le diisadvaritaqe of this hi h water, content lies in the higherriarket, I ] fnid st orag co:,t s Lor this bulky, low-value product.
lhese ot:; ts ave exacerbated by a very short shelf-life f ,:assava
roots . Whern e.po:ed to oxygen, usual ly as a result o. wounding
dHrrigM] harve st, t ; roots develop a blue-black pigment-iLion in thevasci I a r t i ,:;t ar rcompanricd by the desiccation of Le starchconrt.aining cel Is (Jar su, .-. , Wheatley 1985). From 2?4to 72 hours 
at Ler harvest., thi s lrrocess makes the f resh root unacceptable forhimarr corrsumipt ion. Cos t.s increase dramatical ly the further the
Consumptliore point is from the product. ion point. Although consumption of f resh root.; is found throughout, t.ropica I Latin America,

constmption is high 
 only in rural areas where cassava production is 
widely diffutsed. 

Processirng l imnrates tihe water, stabi l izes the product, and
vastly improves it.s rratket irg characteristics. Consumption of pro
cessed products 
 i : thus rieirin dif fused, although still limited by itscU I tura I boordar i es . Pr oces si rig also reduces the cyanide (HCN)content. of theu roots, a necessity wi th "bitter" varieties--thosehaving cyanide level-; in the parenchyma eAceeding 100 mi I 1igrams/ki-
Iogram (ion a dry weight basi s). Tihe production of casabe and
far iriha da iaraidioca ar(, to a larr,: extent, based on bitter
varieties. Boti casabe and fari:ha de mandioca are of ancient*origin: arcihaeolorgical finds in Venezuela of clay griddles formaking casabe have been dated at 3000-7000 B.C. (Renvoize 1972).
Ihat. process rrigt.omelimi rate the 1HCN was necessary for the domestication of the crop is a reasonable hypothesis. Lathrap (1973)
Spath (19/3), however, 

and 
both argue that tire original purpose of cassava processing was not to remove the LICN per se but rather to 

support trade networks 
in the Amazon and Orinoco basins.
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From the earliest times, the reason for processing has
principally been to 
improve cassava's marketing characteristics and
 not necessarily to improve 
 its consumption characteristics. A
 reverse pattern is found ii gjrains. Processing of grains takesplace nearer, to the ConsumpIt. ior Point than the production point, andthe reason is principally t.o transform the grain to a fnrm that isusable by the consumer. ice mi II iig , the production of wheat
flour, or the grinding of ma i .e meal or dough (called nixtamal inMexico) are prime exarmples of forward linkages between grain staple
produict ion and industr ial development. In cassava, those linkagesare forged at. the product, ion point1. Unlike the grains, production
and pr'ocessin g of cassava have (eveloped as an integrated system.
the larkel. irig :;ystem that resu(tIs is tlrS spe tic to the cassava 
product. thiat i5 produc:ed.


form is essernt, ial to umderstandin 
 the role of cassava in theagricult.ural ect:onomy. I t is a I o ese;unt iaI to understand irig cassava
conisumpt. ion . Al though f resh roots, tar inha de mand ioca, and casabe 
are the principal foIIs irr which Cassava is marketed and consumed, aIar gie nutiber of otA r fo rm s a!so (Xis. 1lapioc3 pearl is produced
i, bra,i arid i used t.o make a large water c:alled be ij u. In Parj
Jtate in Br ai far irita de tapioca is OroduCed, this is a puffedtapioc)a pear I t hat is eaten in the larger cities of the Amazon 
Bas in. Art ina] iroduCtiori of :;LarCh alIon oC(urs in many areas ofIatin America. In rolombia, t.he starch is fermented arid combined
with chees-e t.o make a bread (:a l led .tandeborio. In Paraguay, theUint ermented Ca:,;ava :star(;h forns the has i : of a bread form cal led 
c Iripa. As reviews by Schwerin (9/I ) aind Lancaster et al. (982)
attest, the forms iit which cassava is conrsumed are mu]ltifarious, arid
all follow t rom variations in tie form of processing.

Ile antiquity atrd moi t.iplicity of consumption forms arid therelativoly wel ]-(lof ined consumption hondar ies of each raise the
issue Of what has cOns raired their diffusion throughout the whole

of I atin America and, conversely, whet.her there in potential for
 
crosumpt ion of t~hese irtpro(hIcts in areas 
 where tthey are not currentlyeaten. .Sinrce there are no (et inite answers, one can only hypothe
si ze . As cassava is growr throughout tropical tatin America, thereis no lack of knowledge concernin g production of the crop. the
 
process i n t technology is simple 
 and% easily trarroferable, and it isreasorrable to suppose that. there is a sufficiert amount. of i iter
course between regions to faci lita t. the t ransfer of processing
know ledge. Ih answer seems t.o derive most logically from a certain 
r g iditly in preference for the basic local carbohydrate staple.I rd i genous cui s tines deve Ioped around the pref erred local stapleevo Ived itt rural areas. 1)ifferences in food preparation methods,
complementary foods, atnd the structure of t-he meal reflect. in large
part t01e particular characteristics of the staple. lhe differencebetween Mexican inecui based on the tortilla and the food habits ofthe Brazilian northeast, where the base is far-inh3 de mandioca,
i lustrate first, the cent, al role of the staple and, second, the
dif ficulty it substitutirig another staple. How rice and wheat have
 
come Lo play a larger role in urban diets 
is discussed later but the
conclusion here is that traditional cassava products, that is casabeand farinha de mandioca, will not be consumed outside their current 
areas of influence.
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CURRENT PATTERNS OF CASSAVA CONSUMPTIUN
 

Identifying where cassava is consumed will define both its 
current role in the diet and present constraints on increased 
consumption. By 1980, cas5dva was a dominant coloric staple 
on a national basis in only one country, Paraguay (Table 1). In 
that country, it was second only to maize as a calorie andsource 

contributed 13 percent of total food energy supplies. In Brazil 
and Colombia, cassava is an important but. not dominant carbohydrate 
source in the national diet, contributing more than 5 percent -f 
national calorie requ(oirment:. Cassava is of minor importance in 
the mai,:e-'ased diets of Mexico and Central America. In a 11 	 the 
rest, cassava adds siyn if i cant ly to the di ver s i ty of the national 
d iet but does not reach the importance of the three principal 
(lrains--.nai,'e, rice, and wheat. 

Table l--I)ailv calorie consumption derived from principal starchy 
staples, Latin America, 19/9-81 

Iotal
 
Calories/ Cereals Roots and Tubers
 

Country Day Wheat. Rice Maize Cassava Potato 

(calories/capi ta)
 

Bolivia 2,082 463 1081 217 69 	 159
 
Brazil 2,578 35f 418 207 183 24
 
Colombia 2,If914 
 110 387 289 118 108 
Costa Rica 2,653 303 311 208 3 
 20
 
Domri i can 

Republic 2,130 1911 442 1#7 37 3
 
Ecuador 2,114 
 199 255 176 41 60
 
(;uatemala 2,138 ?05 36 977 2 
 9 
Ilaiti 1,905 218 145 258 66 3
 
Honduras 2, 135 130 
 15 878 5 5
 
JalaiCa 2,5411 556 2011 101 23 7
 
Mex icc ,890 323 56 1,061 22 2 
Fanama 2,338 201 480 207 36 10 
Paraguay 2,839 211 128 41#5 372 5 
Peru 2, 195 386 29/ 219 4 2 1110 
Venezue Ia 2,h4 351 251 339 28 24 

)ource: 	 Food aid Agriculture Organ i ,at ion of the United Nations, 
Food Balance Sheets N!)/9-81 Averaqe (Rome: FAO, 1984). 

Di saqgregat i fig consuimpt ion gives I clearer picture of cassava 
consumption distribution. lable 2 indicates distinct differen
ces in consumpt i on levelIs dependi rig on agroc 1imatic conditions 
and on rural-urban residence. For fresh cassava, the highest
consumption levels are consistently found in the rural areas. 
High rates of consumption are found in the jungle areas of 
Ecuador and Peru, extending into the Santa Cruz area of Bolivia. 
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Table 2--Annual per capita consumption of cassava by region and
 
rural-urban status in Colombia, Peru, and Brazil
 

Urban
 

Country and Region Rural Town City 
 Average
 

(kilogram)
 

Colombia (1981)
 

Atlantic Coast 72.7 
 42.3 54
 
Eastern Region 39.0 23.5 31
 
Bogota 
 7.2 	 7
 
Central Region 35.4 12.5 20
 
Pacific 17.3 
 8.3 12
 

Peru (1971-72)
 

North Coast 11.0 10.6 9.7 11
 
North Sierra 18.0 7.5 ... 17
 
Central Coast n.a. n.a. n.a. 4
 
Central Sierra n.a. n.a. n.a. 2
 
South Coast n.a. n.a. n.a. 5
 
South Sierra n.a. n.a. n.a. 
 1
 
High Jungle 82.2 14.2 ... 71 
Low Jungle 101.8 78.6 15.5 65 
Metro Lima ... ... 4.0 4 

Brazil (1975)
 

Fresh cassava
 
North ri.a. 1.8 0.4 
 2
 
Northeast 5.2 3.4 1.9 4
 
Southeast 4.7 2.8 1.7 3
 
South 23.2 7.0 5.7 16
 
Center-West n.a. 8.2 2.6 16
 

Farinha
 
North n.a. 49.0 45.5 54
 
Northeast 55.0 31.9 21.4 44
 
Southeast 10.5 3.3 2.2 5
 
South 4.4 3.2 0.5 4
 
Center-West n.a. 3.7 2.2 4
 

Sources: 	Luis Sanint et a)., "Analisis de los Patrones de Consumo de
 
Alimentos en Colombia a Partir de la Encuesta de Hogares

DANE/DRI de 1981," Revista Planeacion y Desarrollo 17
 
(1985)" 39-68; P. Lizardo de las Casas Moya, "A Theore
tical and Applied Approach Towards the Formulation of
 
Alternative Agriculture Policies in Support of the Peruvian
 
Agricultural Planning Process." (Ph.D. r1issertation, Iowa
 
State University, 1977); and Fundagao Instituto Brasilero
 
de Geographia e Estadistica, Estudo Nacional da Despesa

Familiar (Rio de Janeiro: IBGE, 1977).
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The highly populated eastern part of Paraguay has possibly the
 
highest per capita consumption of fresh cassava in Latin America,
 
and this belt of fresh cassava consumption continues across northern
 
Argentina and into southern Brazil 
and Mata Grosso do Sul, although
 
consumption levels are lower than in Paraguay. The third belt of
 
fresh root consumption extends along the Atlantic coast of Colombia
 
into the western part of Venezuela, and in Colombia from the coastal
 
region up the Magdalena River valley into the Santanderes.
 

In all these areas, fresh root consumption declines dramatical
ly moving from rural areas to towns ani to large metropolitan areas. 
An in-depth study on the Atlantic coast of Colombia (Janssen 1986) 
found that this relationship characterized root crops in general
(Table 3), but was especially marked in cassava. Ihe cost of moving
 
a bulky, perishaLle product significantly increases retail prices, 
causing consumption levels to be lower. 

Table 3--Annual per capita consumption of root crops by residence on
 
the Atlantic coast of Colombia, 1983
 

Consumption Cassava
 
Residence 
 Yam Cassava Price
 

(ki lograms) (US$/ 
kilogram) 

Cassava producer 85.7 170.4 0.10 

Rural village 41.9 82.9 0.21 

Intermediate town 30.8 53.5 0.27 

Metropolitan area 30.5 30.5 0.44 

Source: 	 Willem Janssen, "Market Impact on Cassava's Development and
 
Potential in the Atlantic Coast Region of Colombia" (Ph.D.
 
dissertation, Agricultural University of Wageningen, 1986).
 

Consumption patterns of farinha de mandioca are influenced 
more by regional preferences in Brazil than by rural-urban resi
dence. Thus farinha consumption declines dramatically moving from 
north to south and rather more moderately moving from rural to urban 
areas. Far inha is the major calorie source in the north and 
northeast of Bra:i I and makes up aboutL a quarter of average daily 
calorie intake. Lvern in) urban areas in the north and northeast, 
fariha is a major calorie source, contributing 25 percent of 
average daily calorie intake in Belem, Par6i, and 16 percent in 
Salvador, Bahia. Ihus, in the Poorer regions of Brazil, cassava has 
become a dominant staple, essentially by linling cassava's high
productivity under marginal conditions with processing at production 
points. 
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THE PAVAGES OF TIME: TRENDS INCASSAVA CONSUMPTION
 

Per capita consumption of cassava as a direct food source has
 
declined in Latin America over the past two-and-a-half decades.
 
Cassava is not alone in this regard. Consumption of beans and maize
 
for direct human consumption have also declined. Historical
 
analyses of consumption trends of caloric staples in countries such
 
as the Urnited States and Japan suggest that this is a natural
 
tendency in the process of development. Rising incomes and the
 
urbanization process lead naturally to a greater >:mand for
 
diversity in the diet. Almost by definition, the food that declines
 
as a percentage in the diet is the principal carbohydrate source.
 

Charting the size of the changes in cassava consumption is
 
difficult, given the unreliability and scarcity of data on cassava.
 
The weakest data source is food balance sheets, essentially because
 
they depend on accurate production estimates as a starting point,

and f3r cassava these are known to be highly unreliable. These
 
estimates probably do represent basic trends, however, and by

comparing 1960 to 1980 figures (Table 4), the tendency over the
 
period was for cassava consumption to decline. These rather
 
crude approximations, nevertheless, are supported by those few
 
cases where food budget surveys can be compared over time (Table 5).

In Peru, per capita consumption between 1965 and 1972 declined
 
moderately in every sector, except 
the urban areas of the eastern
 
rainforest. There, as road infrastructure improved, cassava was
 
obviously developing as a major food source supplying the expanding

cities in the region In Colombia, on the other hand, cassava
 
consumption in all the principal metropolitan areas declined between
 
the late 1960s and early 1980s. Finally, in Brazil between the
 
early 1960s and 1975, except for fresh cassava in urban areas in the
 
south, consumption of both farinha and fresh cassava have declined,

especially farinha in the south and southeast of the country.
 

Table 4--Trends in the per capita consumption of cassava derived
 
from the food balance sheet estimates, selected countries,
 
1964-66 and 1979-81
 

Country 	 1964-66 
 1979-81
 

(kilograms)

Costa Rica 
 6.2 1.3
 
Cuba 
 21.8 19.0
 
Dominicin Republic 27.4 13.5
 
Braz'l 
 107.4 79.9
 
Colombia 
 25.8 49.4
 
Peru 
 29.6 17.0
 
Bolivia 
 24.7 27.8
 
Venezuela 
 25.1 11.5
 
Paraguay 	 180.8 156.6
 

Sources: 	Food and Agriculture Organization of the United Nations,

Food Balance Sheets, 1979-81 Average (Rome: FAO, 1984).
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Table 5--Changes in consumption of cassava from the 1960s 
to the
 
1970s as portrayed in 
food budget surveys in Colombia,
 
Peru, and Brazil
 

Country and Region 


Colombia (1968 and 1981)
 
Bogota 

Medellin 

Cali 

Barranqui'la 


Peru (1964 and 1971)
 
Coast
 

,'ural 

rhan 


,e:r,:
 

Rural 

Urb n 


Selva
 
Rural 

Urban 


Brazil (1960 and 1975)
 
Fresh cassava
 

North
 
Cities 


;Icrtheast
 
Rural areas 

Towns 

Cities 


Southeast
 
Rural areas 

Towns 

Cities 


South
 
Rural areas 

Towns 

Ci ties 


Farinha
 
North
 
Cities 


Northeast
 
Rural areas 

Towns 


Cities 

Southeast
 

Rural areas 

Towns 

Cities 


South
 
Rural areas 

Towns 

Cities 


Annual Per Capita Consumption

1960s 
 1970s
 

(ki logrms)
 

10.4 
 7.2
 
13.4 
 9.8
 
18.2 
 7.3
 
29.4 
 27.2
 

11.5 
 8.4
 
7.3 
 5.5
 

n.a. 
 6.2
 
2.8 
 1.5
 

111.6 
 89.2
 
10.9 20.4
 

0.4 
 0.4
 

10.3 
 5.2
 
n.a. 
 3.4
 
1.1 
 1.9
 

15.8 
 4.7
 
3.6 
 2.8
 
3.7 
 1.7
 

68.7 
 23.2
 
4.1 
 7.0
 
1.6 
 5.7
 

58.9 45.5
 

69.6 55.0
 
n.a. 
 31.9
 

26.2 21.4
 

19.1 
 10.5
 
4.9 
 3.3
 
4.3 
 2.2
 

16.2 
 4.4
 
5.6 
 3.2
 
3.0 
 0.5
 

Source: National Food Budget 
Surveys compiled by Centro Inter
nacional de Agricultura Tropical, Cali, 
Colombia.
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At issue then is not the fact that cassava consumption has
 
been declining in Latin America, b'jt rather the reasons behind these
 
trends. From an understanding of causes, a prognosis can be made
 
about the future of cassava as a food source in the Latin American
 
diet. Cassava has long been painted as an inferior food and a food
 
of the poor, but there has been little rigorous analysis to test
 
this hypothesis. Moreover, income effects on consumption in many
 
cases may be dominated by other factors, especially substitution due
 
to changes in relative prices and the effects of urbanization. The
 
discussion, thus, turns to an analysis of these issues.
 

THE INFERIOR GOOD DEBATE: IN SEARCH OF AN ELASTICITY
 

The most direct means of estimating price and income elas
ticities 	is through the use of time-series data. In cassava, this
 
is restricted by the quality of the national supply and utilization
 
estimates. Nevertheless, though absolute values may be unreliable,
 
relative change from year to year is probably more accurately
 
captured within the series. Estimates of demand functions for
 
cassava using national, time-series data were attempted for a number
 
of countries (Table 6) (Sanint 1986). Besides income, own price,
 
and the 	price of substitutes, an urbanization variable was also
 
included. Urbanization, in those countries where cassava is
 
consumed in the fresh form, is expected to have a particularly
 
strong impact on national demand for cassava, essentially because of
 
the difference in relative price of cassava and caloric substitutes
 
in rural 	versus urban settings.
 

Table 6--Time series estimates of demand elasticities for fresh
 
cassava, selected countries, 1965-84
 

Variable 	 Colombia Ecuador Paraguay Peru
 

Own price 	 -0.30 -2.08 -0.10 -0.20
 
Income 	 1.60 
 1.38 -0.13 0.03
 
Urbanization -0.16 -0.99 
 -0.13 -1.03
 
Wheat price n.a. 0.45 0.07 0.11
 
Rice price n.a. 2.42 ... 0.64
 

Source: 	 Estimates provided by ':entro Internacional de Agricultura
 
Tropical, Cali, Colombia.
 

The results of these estimates are remarkably good, since all
 
the elasticities are of a theoretically correct sign and The
 
majority are statistically sicrifican-. Not too much stock should
 
be put in the absolute value of these estimates, but the overall
 
picture that arises is correct (to be supported later by additional
 
analysis). The first conclusion 
that can be drawn is that cassava
 
in these countries is nut in general an inferior good. Only in
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Paraguay, where consumption levels virtually approach a biological

limit, is the income elasticity negative. In Ecuador and Colombia,

the data would 
suggest 	that cassava is even income elastic. This

result follows essentially because demand has been corrected for the
 
effects of urbanization, which are all negative and, except in

Colombia, highly significant. Unlike grains, urbanization complete
ly changes the structural 
nature of the cassava market. Most of
 
these elasticities are high. 
 In Paraguay, urban consumption levels
 
are high because of a well-developed marketing system for cassava,

and here the effects of urbanization are not as pronounced.


The own-price elasticity for cassava is generally low, but

highly significant. However, 
even more than the own-price response,
 
cassava demand responds significantly to changes in the prices of
 
other caloric substitutes. Any decline in the price of grain

substitutes, due, for example, to technical change 
or to policy

intervention, has as well a significant effect 
on consumption of
 
cassava. In summary, then, 
the declining consumption of cassava is
 
not c.je to a view of the commodity as an inferior good, but rather
 
to more fundamental changes in the overall 
economy and the structure
 
of food demand, which in turn have influenced the pricing of
 
competing grain staples.


A more reliable data base on which to base elasticity estimates
 
is consumer budget surveys. Unfortunately, those with national
 
coverage that include both expenditure and quantity or price data
 
are rare. Colombia has most recently carried out 
such a survey.

Elasticity estimates for cassava 
based on 	this survey (Sanint et al.

1985) support the cross-section estimates 
in Table 7, that indicate
 
cassava is not an inferior good and its demand is relatively price
resp'onsive. Ihe income elasticity (also 
corrected with dummy

variables for rural-urban residence) is somewhat lower and the price

elasticity si-inificantly higher in absolute value, when compared

with the tinme series estimates for Colombia. Although these
 
estimates give a truer picture of 
the value of the elasticities.
 
they nevertheless support the conclusions drawn from the time-series
 
estimates.
 

Table 7--Cross-section estimates of demand elasticities for fresh
 
cassava by income strata, Colombia, 1981
 

Fresh Cassava
 
Income Quintile 
 Price Income
 

1 -0.84 1.47
 
2 -0.92 1.23
 
3 
 -0.93 0.27
 
4 
 -0.92 0.64
 
5 -0.83 -0.04
 

Source: 	 Luis Sanint et al., "Analisis de los Patrones de Consumo de 
Ajimentos en Colombia a Partir de ]a Encuesta de Hogares
DANE/DRI de 1981," Revista Planeacion y Desarrollo 17 
(1985): 39-68. 
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Moreover, the cross-sectional data allow estimates by income
 
strata; as expected, the income 
elasticity varies significantly

between 
income strata. Cassava is very income elastic in the two

lowest income quintiles and only in the highest 
income stratum does

the income elasticity become 
slightly negative (although this
 
coefficient is not significantly different from zero). Thus, all

but the most wealthy will increase cassava consumption as their

incomes rise. The poor, who still 
have calorie consumption levels
 
below 
minimum standards (Sanint et al. 1985) are especially

responsive to changes 
in income and will increase their consumption

of cassava at a greater rate than the rate of increase in income.


The responsiveness of cassava consumption of the poor to

changes in price ard income is supported by results from the

Dominican Republic (M sgrove 1985). 
 Per capita cassava consumption

on average is higher in the Dominican Republic than in Colombia, and

the poor are much mo-e responsive to cassava price changes 
than

income changes, though the response to income is still significant
ly positive. Tht Colombian and Dominican Republic results suggest a
 
general tendency for cassava consumption to be more responsive to

income than to price changes, the lower the existing level of per

capita consumption. 
 Also, although the data are limited, consumers
 
appear to be more responsive to price at ;igher general levels of

consumption, suggesting a marked tendency 
to substitute for other

caloric staples. 
 This result reflects the greater diversity in the

Latin Amprican diet, whereas in Asia, for example, this degree of

substitution does occur
not in rice, the dominant staple, even at
 
high consumption levels.
 

Purchase and consumption of different foods 
is contingent on

those commodities meeting basic consumer 
needs, such as taste,

nutrient needs, minimal preparation time, and diversity in the diet.
 
This fact gives rise to differences in preferences between com
modities and to perceived differences in quality for most food

commodities; these differenrcs 
in turn lead to price differentials.
 
Thus, consumers' perception cassava
of in many countries is not in
 
terms of a single, generalized commodity with quality gradations 
as

is the case for rice. 
 Rather, farinha and casabe are distinctly

different food commodities from the fresh root. 
 In any analysis of
 
demand for cassava where different products are consumed, it is

critical that the 
 different products be analyzed independently

before making an assessment of future demand for cassava as 
a whole.
 

The need to discriminate between cassava products is par
ticularly important in Braz, , where both the fresh root and the

processed prodL-t, farinha de mandioca, are major items in the diet.

In Brazil, the distinction between products is maintained from

production to consumption. Farmers distinguish between the low
cyanide or sweet, varieties called aipim, and the high-cyanide or

bitter varieties, called mandioca. 
 They are kept separate,

virtually as distinct crops, from production throue. marketing and
 
consumption. Farinha is the major consumption item, 
essentially

because of its storability and lower marketing margins, and 
is the

principal 
source of calories in the northeast.
 

Farinha behaves as the classic staple. Because it is signifi
cantly cheaper than any other carbohydrate source, consumption

levels are high among the poor. 
 As incomes increase, consumers
 
tend to diversify their source of calories. farinha does
In Brazil, 
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have a negative income elasticity (Table 8); yet in the lower
 
income strata, consumption of farinha increases as incomes rise.
 
Particularly in the northeast of Brazil, income levels among the
 
poor are not sufficient to maintain adequate levels of calerie
 
consumption. Thus, with increasing income, the poor will consume
 
more farinha. However, these same consumers are very responsive to
 
changes in farinha prices, again indicating a desire to diversify
 
when the opportunity arises.
 

The substitution process is further supported by significant
 
cross-price elasticity between farinha and wheat flour. In
 
evaluating commodity substitution in Brazil, it is necessary to
 
sepa:ate substitution due to short-term swings in relative prices of
 
caloric staples from the effects of a long-term change. The
 
introduction of a subsidy on wheat in the early 1970s resulted in a
 
long-term shift in the relative price of calories between farinha
 
and wheat products. The effect has been to speed up the substitu
tin- process and, through more basic structural changes in tastes 
a. the diet, to limit the potential degree of reverse substitution
 
should the subsidy be lifted.
 

Demand parameters for fresh cassava in Brazil, however, follow
 
a similar pattern to those presented for other countries. That is,
 
fresh root consumption responds positively to increasing income,
 
with the lower income strata being particularly responsive.
 
Moreover, consumers are responsive to price changes in fresh
 
cassava, as exhibited by the estimated price elasticity of -1.9.
 
Thus, in Brazil, a duality of sorts exists in the demand for
 
cassava: farinha exhibits the characteristics of an inferior good,
 
and fresh cassava, the characteristics of a normal good.
 

Is cassava then an inferior good in Latin America? In a very
 
narrow sense, yes. Farinha de mandioca in Brazil does have a
 
negative income elasticity, anc since farinha makes up 90 percent of
 
cassava consumption as a food source in Brazil, and Brazil in turn
 
makes up about 75 percent of food consumption of cassava in Letin
 
America, then a weighted income elasticity for cassava as a food
 
source in Latin America would likely be slightly negative. This
 
conclusion, however, extends a result based essentially on the
 
extreme importance of farinha in the north and northeast of Brazil
 
(these two areas account tor 86 percent of Brazilian consumption of
 
farinha) to cassava in Latin America as a whole. Outside this
 
limited area, the conclusion does not hold that cassava is an
 
inferior good because cassava is consumed principally in a fresh
 
form. The available evidence suggests that there is significant
 
elasticity in the demand for fresh cassava. Thus, to explain the
 
decline in the consumption of fresh cassava, it requires a more in
depth analysis of the effects of urbanization and of changes in
 
relative prices.
 

THE URBANIZATION OF CASSAVA CONSUMPTION: THE PRICE PAID FOR
 
MARKETING
 

The most striking feature about consumption patterns of fresh
 
cassava is the difference between rural and urban areas. Not
 
only is the pattern universally consistent, but the differ
ences in per capita consumption are indeed large (Table 9).
 



Table 8
 --income and price elasticities for farinha by income strata in Brazil
 

South
Elasticity/Income Level Southeast
Urban Northeast
Rural North
Urban 
 Rural 
 Urban 
 Rural 
 Urban
 

Income
 
Lowest income group 
 -0.2703 
 0.3236 
 -0.8612
Second 0.3236
income group -0.3441 0.0026 -0.0254 0.3670
0.0037 
 -0.7111
Third income group 0.0037 -0.1813 -0.1893
-0.4180 0.0976
-0.3163
Fourth income group -0.5610 -0.3163 
 -0.3651 -0.3532
-0.5156 -0.7393 --0.1719
-0.3627 -0.7393
Highest income group -0.6081 -0.5699
-0.5656 -0.5280
-0.9562 
 -0.2609 -0.9562 
 -0.7327 
 -0.6811 
 -0.7101
 

Own price
Lowest income group 
 -1.3984 
 -2.1398 
 -0.3085 -2.1398
Second income group -0.6734 -0.5306
-1.1371 -1.1451 -0.0037
 
Third income group -0.2480 -1.1451 -.6451 
 -0.4897
-0.8758 -0.1679
-0.1503 
 -0.1875 -0.1503
Fourth income group -0.6169 -0.4488
-0.504 -0.3321
0.0000 
 -0.1075
Highest income group 0.0000 -0.5796 -0.3947
-0.3533 -0.5492
0.0000 
 -0.0664 
 0.0000 
 -0.5604 
 -0.3670 
 -0.6606
 

Price of rice
Lowest income group 
 1.1079 
 0.8977 
 2.5697
Second income group -.8977 0.6524 0.3622
0.9213 -0.3869 1.3133
 
Third income group 2.2233 -0.3869 0.1959 0.2762 
 1.0589
C.7347 -1.6715
Fourth income group 1.8770 -1.6715 -0.2606 
 0.1901
0.4881 -3.3696 0.8045
1.4191
Highest income group -3.3696 -0.8641 0.0764
0.3616 0.4683
-4.2407 
 1.1842 -4.2407 
 -1.1736
Price of wheat 

0.0181 0.2958
 

Lowest income group 
 1.5431 
 2.0210
Serond income group 
1.5332 2.0210 0.0000 
 -0.5599
0.9480 1.3265 0.7813
1.1311 1.3265
Trird income group 0.3530 0.6321 0.0550 -0.1411 0.1220
0.7291 0.6321
Fourth income group 0.5006
-0.4336 0.2777 -0.5373
-0.2860


Highest income group 
0.1976 -0.2860 1.0896 0.8313
-0.837l -1.4069
-0.7569 
 -0.0750 -0.7569 
 1.3917 
 1.1153 
 -1.8560
 

Notes: Elasticities 
were estimated 
using cross-sectional
Elasticities were data and a translog functional
evaluated at form.
the following income 
levels: lowest
= =
1 minimum salary; third = 2 minimum salaries; fourth = 
, minimum salary; second
5 minimum salaries; and highest =8
minimum salaries. 


U, 
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Table 9--Estimates of average per capita consumption of fresh
 
cassava in rural and urban areas of selected countries
 

Consumption 
Country/Year Rural Urban 

(kiloorams) 

Brazil (1975) 10.6 3.1 

Colombia (1981) 41.1 17.2 

Peru (1972 18.3 5.6 

Paraguay (1986) 340.0 120.0 

Venezuela (1975) 27.4 5.0 

Dominican Republic (1975) 42.3 20.0 

Source: John Lynam and Douglas Pachico, Cassava in Latin America:
 
Current Status and Future Prospects (Cali, Colombia: Centro
 
Internacional de Agricultura Tropical, 1982).
 

The pattern is most clear in the data for certain regions, especial
ly where cassava can be compared with other starchy staples. Such
 
data exist for the Atlantic coast of Colombia (Table 3). In this
 
region, cassava consumption declines precipitously from the point of
 
production so that consumption in the large cities is less than 20
 
percent of that of cassava producers. Neither plantain nor rice
 
show such differences, and potato, an imported commodity in the
 
region, exhibits the opposite pattern. These differences in cassava
 
consumption based on residence are not due to any significant dif
ference in how cassava is used in the home (Table 10). Cassava is
 
eaten at the same meals and prepared ir the same manner, but the
 
number of meals per week at which cass. .. is served and the size of 
the portion per serving vary. The prim.'y causes of these differen
ces are price and convenience. Cassava is more than five 
times more expensive in metropolitan areas than the opportunity 
cost to cassava producers. Moreover, implicit costs in buying 
cassava daily in urban areas make cassava a far Ikss convenient food 
than, say, rice.
 

The price difference between cassava producer and metropolitan
 
consumer reflects the significant marketing margin for the crop.
 
These margins derive from a marketing structure that must move a
 
bulky, perishable crop from many small-scale producers to consumers
 
who buy their cassava in small lots at convenient locations. A
 
csmparison of implicit marketing margins for cassava versus rice in
 
major Latin American cities shows that the price that cassava
 
consumers must pay for marketing services is in general higher than
 
that for rice on an absolute basis (Table 11). Considering that the
 
marketing margin for rice also includes a milling component, the
 
costs of cassava marketing are high indeed. On a relative basis
 
(that is, as a percent of the retail price), the cost of marketing
 
services is significantly higher for cassava. From 50-90 percent of
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Table 10--Distribution of 
cassava consumption over various meals, by

rural or urban residence, Atlantic Coast, Colombia, 
1983
 

Metropolitan Intermediate 
 Rural
 
Item 
 Urban Areas 
 Urban Areas Areas Producers
 

Percent of total con
sumption of cassava 
consumed at breakfast 30.0 53.5 50.2 42.3 

Most important form of 
preparation boiled boiled boiled boiled 

Percent of total con
sumption of cassava 
consumed at lunch 69.0 43.6 39.7 49.1 

Most important form of 
preparation in soup in soup in soup in soup 

Percent of total con
sumption of cassava 
consumed at dinner 1.0 3.0 10.0 8.6 

Most important form of 
preparation boiled/ boiled/ boiled/ boiled/ 

fried fried fried fried 
Number of meals per week 

including cassava 4.9 6.3 8.3 11.0 

Average portion of 
cassava served per 
person (grams) 118 158 191 313 

Price (US$/kilogram) 0.45 0.27 0.26 0.08 

Number of observations 80 80 160 160 

Source: Willem Janssen, "Market Impact 
on Cassava's Development

Potential in 
the Atlantic Coast Region of Colombia" (Ph.D.

dissertation, Agricultural University of Wageningen, 1986).
 

the eventual consumer price for fresh 
cassava is allocated to
 
marketing services. 
 These margins essentially reverse the relative

price of cassava and competing starchy staples between rural and
 
urban markets. In rural production zones, cassava is normally the
 
most inexpensive source of calories, especially compared with grain
 
crops. In urban areas, 
on the other hand, fresh cassava is
 
significantly more expensive on a per calorie basis 
than competing

grains. Clearly, consumption levels adjust to this market change in
 
relative prices.
 



88 

Table 11--Marketing margins for fresh cassava 
in principal Latin
 
American 	countries
 

Country/ 

Region 


Brazil (1983)
 
Pernambuco 

Rio de Janeiro 

Sao Paolo 

Rio Grande
 
do Sul 


Paraguay (1983)
 
Country average 


Venezuela (1983)
 
Caracas 


Panama (1983)
 
Country average 


Dominican Republic
 
(1984)
 
Country average 


Jamaica (1986)
 
Country averaqe 


Colombia (1981)
 
Bogota 


Margin Margin 
as Per- as Per-

Market- cent of Market- cent of 
Retail inga Retail Retail inga Retail 
Price Margin Price Price Margin Price 

125.2 110.9 89 326.5 146.5 45 
163.2 143.4 88 353.7 176.7 50 
175.0 161.3 92 319.5 131.5 41 

112.7 89.1 79 320.2 167.2 52 

28.0 18.0 64 143.0 60.0 42 

3.6 2.1 59 5.0 2.6 51 

0.3 0.2 75 0.7 0.4 50 

0.5 0.3 61 0.9 0.2 27 

1.9 49 2.8b 0.9 31 

24.9 19.2 77 40.2 18.8 47 

Source: 	 Data provided by Centro Internacional de Agricultura
 
Tropical.


arhe marketing margin is the difference between the farm-level and
 

getail price.
 
Maize instead of rice.
 

The implication of the high price for urban cassava on 
trends
 
in aggregate consumption have been markedly negative in the
 
rapidly changing economic environment that existed in 
Latin America
 
throughout tte postwar period. During 
that time, Latin America
 
shifted from being principally rural-based to being an urban-based
 
economy. High rates of rural-urban migration have shifted the
 
population distribution in Latin America 
from almost 60 percent in
 
the rural sector in 1950 to 30 percent in 1985. The urbanization
 
process has completely changed the structure of starchy staple
 
consumption in Latin America, with consumption 
patterns 	shifting
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from staples such as cassava, maize, plantains, and potatoes, to
 
distinctly urban staples such as rice and wheat. With rural
 
population barely growing in most countries, and urban population

growing rapidly, aggregate per capita consumption of cassava has
 
declined over time.
 

Nevertheless, in spite of the negative effect of urbanization,
 
total demand for cassava should continue to increase, although at a
 
rate lower than that suggested solely by growth in population and
 
income. Disaggregating the growth components in total demand, as is
 
done for Colombia in Table 12, clearly shows the importance of the
 
consumption weights on growth in total demand. More importantly,
 
however, though total demand may be growing at a modest rate, the
 
data would suggest that demand for marketable surpluses is growing
 
at a very rapid rate indeed. As cassava consumption shifts from
 
principally a subsistence orientation 
to one based on purchased
 
roots, the implication is that market demand is growing very rapidly
 
indeed. Thus, aggregate trends in cassava consumption can
 
significantly mask the dynamics of actual cassava markets. Because
 
of the nature of the crop, however, there is little available data
 
on marketed surpluses, and therefore little scope for rigorous price
 
analysir in fresh-cassava markets.
 

Table 12--Disaggregation of demand parameters for fresh cassava
 
in rural and urban areas, Colombia, 1981.
 

Parameters Rural 
 Urban
 

(percent)
 
Population growth -0.1 
 3.7
 
Per capita income growth 2.5 1.4
 
Demand growth 0.6 4.2
 
Income elasticity 0.28 0.38
 

Weighed averagea 0.51 (0.6) + 0.49 (4.2) = 2.4
 

dWeights are the distribution of total consumption between rural and
 

urban areas in 1981.
 

[he consumption of fresh cassava in Latin America is in transi
tion. Because of rapid urbanization, the locus of consumption is 
shifting from rural areas where per capita consumption levels are 
high to urban areas where per capita consumption is relatively low. 
In most Latin American countries, cassava is thus shifting from 
being a starchy staple to being more of a vegetable crop, but one 
with a significant elasticity in demand. Thus, while aggregate 
trends are downward, markets for fresh cassava tend to be quite 
dynamic. This concIusion is seemingly contradicted, however, by the 
decline in urban per capita consumption levels that have apparently 
occurred in Colombia, in southeastern Brazil, and in coastal Peru. 
I0 evaluate this, the discussion turns to the last factor influen
cing cassava demand, the price of substitutes.
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CASSAVA AND THE POLITICAL ECONOMY OF THE URBAN STAPLE 

Urban food 
prices entered the Latin American political arena

during the rapid urbanization and industrialization process of the
 
postwar period. Urban poverty and malnutrition, the percc'ved need
 
to control upward pressure on urban wages, and the politics 
of

managing 	inflation, to
all induced most Latin American governments

implement ccntrols 
on prices of major urban staples. These controls
 
focused on grains, especially those where imports could be used as a
 means of either controlling prices or reducing subsidy costs, that
 
is, where domestic production was also supported. Maize in Mexicoand wheat and rice in other, Latin American countries were theprincipal markets in which governments intervened. In general,
mechanisms were developed to support domestic producers of these

grains. 
 Po'icies, however, were not implemented for domestic
 
producers of carbohydrate substitutes, especially cassava.
 

Because of the 
 significant cross-price elasticities between 
cassava and prices of major grains, the interventions in grainmarket can have a marked effect on cassava consumption. Retail
price trends in Latin American countries bear, out this scenario. In
virtually all Latin American countries over the past decade and ahalf, the real price of fresh cassava at the retail level has risen
(Table 13), a trend Ihat at 
least partially supports the relatively

dynamic nature of cassava markets, resulting in some upward pressure
on cassava prices. On the other hand, prices of competing grains
have fallen. In some cases for 
rice--in 	Colombia, for example--this

has been due to the introduction of new technology. However, in the
majority of cases, the principal cause has been price policy, aided
in the case of wheat by a falling international price and a tendency
to overvalue the exchange rate. Because governments intervene in

wheat markets and because wheat subsidies are used in many coun
tries, !iowever. declining international prices have aided govern
merits in effecting policies, but they were 
 not the principal cause 
of declining domestic prices.
 

lable 13--Annual percentage change in retail prices of fresh
 
cassava, wheat flour, and rice (in constant prices),
 
selected countries.
 

Fresh Wheat
 

Country/Period Cassava 
 Flour Rice
 

(percent)
 

Colombia 	(1960-84) 1.7 
 -3.0 -3.4
 
Venezuela (1965-84) 3.8 3.0 -0.5

Peru (1966-83) 
 0.2 -0.8 -1.5

Paraguay (1968-83) 1.4 
 -2.1 -1.2
 
Ecuador-	 (1970-84) 
 2.5 -0.4 -0.2
 
Brazil (1969-851 -0.2 -1.6 
 -0.1
 

Source: 	 Data provided by Centro Internacional de Agricuitura
 
Tropical.
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Prices of both cassava and substitutes have played a dominant
 
role in cassava consumption trends. This is clearly shown in both
 
the time-series and cross-sectional demand estimates. Moreover, the
 
effect of prices is clearly portrayed when consumption estimates
 
over time are matched with changes in relative prices. In the case
 
of Cali, Colombia, per capita coosumption has declined as a result
 
of changing relative prices of cassava and rice (Table 14). The
 
most dramatic case, however, is that of farinha in Brazil (Table

15). Not surprisingly, farinha consumption has declined as 
prices

relative to wheat flour went from 0.6 to 3.0. 
 While farinha
 
consumption halved, wheat c-...unption doubled, principally motivated
 
by a massive subsidy on wheat consumption.
 

Table 14--Changes in real retail prices and average per capita con
sumption, Cali, Colombia, 1970-82
 

Change in Price, Change in Consumption,
 
1970-82 1970-82
 

(percent)

Chicken -12 267
 
Wheat 
 -10 	 109
 
Potato 
 3 	 104
 
Beans 25 16
 
Rice 
 36 13
 
Beef 
 54 	 0
 
Pork 
 93 	 -51
 
Maize 
 162 	 -61
 
Cassava 
 191 	 -53
 

Source: 	 Douglas Pachico, N. de Londoho, and M. Duque, "Economic
 
Factors, Food Consumption Patterns, and Nutrition in Cali,

1982," Centro Internacional de Agricultura Tropical, Call,
 
Colombia, 1983 (mimeographed).
 

lable 15--Relationship between farinha
prices of de mandioca and
 
wheat fiour and consumption, Brazil, 1960-80
 

Commodity Consumption 19C3 1970 1980
 
and Ratio
 

Farinha consumption 	 26.3 23.5 
 12.0
 
(kilograms/capita)
 

Wheat consumption 26.2 
 25.2 45.5
 

(kilograms/capita)
 

Farinha/vheat consumption 1.00 0.93 0.26
 

Farinha/wheat prices 0.61 	 2.95
0.64 
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Cassava is virtually invisible to policymakers; little data or
 
market analyses exist for the crop. Cassava is outside the control
 
of government marketing agencies, and cassava producers can muster
 
no political voice to defend their interests. Either cassava must
 
be brought into the political arena or the crop will slowly
 
disappear from the food basket in tropical Latin America. This
 
conclusion, however, is not a plea for subsidies or an admission
 
that cassava cannot compete in rapidly expanding markets for
 
carbohydrates. The irony is that the decline in cassava is being
 
attributed to a lack of effective demand, whereas the fault lies
 
with discriminatory policies rather than consumer preference. There
 
is a need for consistency in the setting of price policies, which
 
implies that cassava should be brought into the agricultural
 
political economy of Latin America.
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6 
The Meat of the Matter: Cassava's Potential
 
as a Feed Source in Tropical Latin America
 

John K. Lynam 

Latin American economies have gone through a period of profound
structural 
change in the postwar period, accompanied by a number of
adjustment problems, reflected
as 
 in strains on urban services, high
inflation rates, malnutrition among a significant portion of the
urban population, a rising external debt, and 
high rates of
unemployment. Virtually of
all these adjustment problems have
antecedents in, or implications for, the agricultural 
sector--a fact
that has motivated heavy policy intervention in this sector. The
focus of these interventions 
was the grain and livestock sector, as
governments strived 
to belance policies designed for low urban food
prices while maintaining incentives to domestic farmers 
(see Figure

1). The following discussion will 
review the interaction between
changing deiand 
condicions, policy interventions, and production
response 
for meat and grains. This will then provide the context
for an evaluation of the opportunities for cassava to play a more
 
fundamental 
role in this sector.
 

A CHICKEN 
IN EVERY POT: THE POULTRY REVOLUTION IN LATIN AJVERICA
 

The structure uf agricultural output in Latin America 
is
heavily weighted toward 
livestock products, especially if compared
with Africa or Asia 
 (Table 1). Livestock product~on is larger
in value than the 
combined production of cereals and other
starchy staples. In the livestock sector, beef cattle form the
largest component and in turn 
 command significant land resources.
 

Table l--Structure of agricultural output, by region, 
1976-80
 

Other 
 Other
Region 
 Cereals Staples Livestock Foods 
Non
foods
 

(percent)
 

Latin America 17 
 9 33 31 11
South Asia 
 45 9 13 27 7
Southeast Asia 
 44 10 12 
 26 8
Africa 
 17 27 18 25 14
 

Source: World Bark, World Development Report, 
1982 (New York:
 
Oxford University Press, 1982).
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Figure 1--Schematic of the analysis of cassava within the Latin
 
American grain-livestock sector
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Permanent pastures in Latin America cover three times more area than
 
the land devoted to annual and permanent crups (FAO 1985). There
 
are historical, structural, and economic reasons for the preeminent

role that cattle play in the Latin American agricultural economy.
 
Cattle's importance in the agricultural sector is translated into a
 
dominant role for beef in food consumption patterns.


The importance of beef in tropical Latin American economies
 
can be seen as a 20th-century phenomenon, the genesis of which lay

in the economic history of the continent. Urbanization oF Latin
 
American economies provided the markets, and the skewed land
 
distribution and historical accumulatio;i of cattle stocks provided,

in a sense, a latent capacity for livestock production that awaited
 
only market development. Cheap beef found ready markets in urban
 
Latin America and because of its relative price, it became a major
 
item in the food budget.
 

The last quarter of a century, however, has witnessed major
 
divergences in the demand for and actual consumption of beef
 
(Table 2). Between 1960 and 1985, growth in beef production has
 

Table 2--Annual growth rates of potential domestic demand and
 
production of beef and veal, by country, 1970-81 average
 

Annual Average Growth Rate
 
Region and Country Demand Production
 

(percent)

Tropical Latin America 5.3 2.2
 

Brazil 6.1 1.5
 
Mexico 4.4 
 3.3
 
Bolivia 4.9 4.9
 
Colombia 4.9 3.5
 
Ecuador 8.9 5.3
 
Paraguay 4.4 -1.1
 
Peru 3.0 
 -1.3
 
Venezuela 4.2 5.4
 
Cuba 
 4.5 -2.6
 
Dominican Republic 6.0 3.4
 

Central America and Panama 4.0 3.3
 
Costa Rica 4.8 6.3
 
El Salvador 3.9 3.4
 
Guatemala 5.2 3.9
 
Honduras 
 3.6 5.2
 
Nicaragua 1.6 -1.1
 
Panama 3.5 1.3
 

Caribbean 
 3.2 2.0
 
Guyana 1.5 -1.1
 
Haiti 4.5 2.7
 
Jamaica -0.6 2.0
 
Trinidad and Tobago 5.1 2.3
 

Source: Centro Internacional de Agricultura Tropical (CIAT),

"Trends in CIAT Commodities," Internal Document Economics
 
1 (No. 10), 1985.
 

Note: The grouping of countries into regions here is based on
 
CIAT's classification.
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slowed down, and per capita consumption levels have declined.
 
Given the growth in per capita income levels, declining per capita
 
availability has resulted in a widening divergence between growth in
 
consumption and growth in demand, a situation that puts upward
 
pressure on prices. Beef prices have in general increased, but not
 
enough to explain the difference in demand growth (lable 3).
 

Table 3--Comparison between growth in excess demand and real price

increases for beef, 1970-81, selected countries
 

Production Demand Growth in Growth in
 
Country Growth Growth Excess Demand Real Prices
 

(percent)
 

Brazil 1.5 6.1 4.6 2.0
 

Colombia 3.5 4.9 1.4 -0.7
 

Dominican
 a

Republic 3.4 6.0 2.6 _,.,
 

Ecuador 5.3 8.9 5.5 3.0
 

Panama 1.3 3.5 2.2 2.7
 

Paraguay -1.1 4.4 5.5 -0.4
 

Peru -1.3 3.0 4.3 3.1
 

Venezuela 5.4 4.2 -1.2 6.7
 

Sources: Centro Internacional de Agricultura Tropical (CIAT),
 
"Trends in CIAT Commodities," Internal Document Economics
 
1 (No. 10), 1985; and price data files derived from
 
national statistical sources.
 

Note: Real prices refer to retail prices.
 
aThis figure is for 1974-84.
 

Price increases have occurred during a period when many
 
governments have had a clear policy objective of controlling
 
inflation. In most countri es, real beef prices have increased but
 
at a lower rate than sugge ted by demand growth. In som,. cases,
 
governments have intervened in the beef market in order to control
 
variability and increases in beef prices. This intervention is
 
clearest in Brazil, where until 1982 the government bought and
 
stored refrigerated beef. On average, 10 percent of annual beef
 
production went into government-controlled freezer storacie (Rivas et
 
al. 1986), a program that was very costly to operate and that in the
 
end was counterproductive within the context of beef cycles
 
(Jarvis 1986).
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A far more dominant influence on beef prices over the past 25
 
years has been the rapid rise in poultry production. Production of
 
chicken meat has grown at a sustained annual rate of about 9
 
percent in tropical Latin America during the 1968-64 period. In
 
Brazil, poultry production--o at least, commercial production--grew
 
at an annual rate of 26 percent from 1960 through 1903. Such
 
growth, even from a relatively low initial level, is rare and
 
reflects the dynamism that can arise when technological change is
 
linked to an expansive market. As a result, per capita consumption
 
of chicken meat in tropical Latin America increased from 4.8 
kilograms in the 1969-76 period to 8.2 kilograms in the 1978-85 
period, a level that is we'l over, half the present per capita 
consumption of beef (14.0 kilograms). The expansion in chicken me.t
 
led to 3n expansion in total meat consumption (beef, pork, and
 
chicken) and the relative share of the Former in cereal from 18
 
percent to 29 percent of total consumption of inat.
 

The increase in conisumption at such rates was motivated by the
 
declining real price of poultry meat, which in turn was possible
 
because of reductions in costs due to technical change. Moreover,
 
the price of chicken declined even more than the reference meat,
 
beef (Table 4). In countries such a0 Brazil, Colombia, ard Peru,
 
chicken was more expensive than beef in the 1960s, but in the early
 
1970s chicken became cheaper, with the price difference widening
 
through the 1970s and 1980s. In other countries, such as Mexico,
 
Venezuela, Jamaica, and the Dominican Republic, beef and chicken
 
were similarly priced in the early 1960s, and again the tendency was
 
for chicken to become less expensive than beef. Declining prices
 
and rising incomes certainly induced increased consumption of
 
chicken. The question, however, is whether changing relative prices
 
caused chicken to be substituted for beef.
 

Table 4--Growth rates of retail prices for meats, 1965-84, selected
 
countries
 

Country Beef Chicken
 

(percent)
 

Brazil (1960-82) 2.4 -2.7
 
Colombia (1960-84) -0.4 -3.6
 
Dominican Republic (1974-84) -1.1 -2.9
 
Ecuador (1970-84) 2.7 -0.1
 
Panama (1960-84) 1.7 -2.1
 
Peru (1966-83) 2.3 -4.1
 
Venezuela (1965-84) 2.2 -2.4
 

Sources: Centro Internacional de Agricultura Tropical (CIAT),
 
"Trends in CIAT Commodities," Internal Document Economics
 
1 (No. 10), 1985; and price data files derived from
 
natinnal statistical sources.
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Income growth was not the dominant force influencing consump
tion trends in meats; prices played a much more significant role.
 
Based on the study by Rivas et al. (1986), the own-price elasticity

for beef varies bet-veen 0.05 and 0./8, with four of the 
sevwn
 
countries examined having a price elasticity below 0.25 (Table 5).
Beef consumption is moderately inelastic to price, a finding
that reflects the relatively high consumption levels for the meat. 
For chicken, on the other hand, the own-price elasticity varies 
from 0.12 tc 1.72; thus the elasticity is quite responsive to 
price changes, a fact that is reflected in the declining price
trends and the high crowth rates in per capita consumption.
What is particularly salient, however, is that the cross-price
elasticity, measuring the substitution of chicken for beef, is 
e'ther similar to 'r, in the case of Brazil significatly
larger than the own-price elasticity for beef. In general, 
a change in the chickcn price will nave as much influence on 
beef cor umption as an equivalent change in the beef price itself. 
These cross-price elasticities vary between 0.4 and 0.74. 

Table 5--Estimates of demand elasticities for beef and chicken meat,
 
selected countries
 

Beef Chicken 

Country Income 
Own 
Price 

Cross 
Price Income 

Own 
Price 

7ross 
Price 

Brazil 
 0.32 -0.23 0.50 1.69 -1.26 0.03*
 
Colombia 0.72 -0.69 0.42 0.88 -0.46 0.61
 
Dominican Republic 0.77 -0.14* -1.12 0.00* -0.12 0.19*
 
Jamaica 0.67 -0.12* -0.20* 0.80 -1.72 1.27
 
Mexico 
 0.37 -0.78 0.74 0.74 -0.62 0.22
 
Peru 0.85 -0.42 0.40 0.75 -1.19 0.66
 
Venezuela 0.37 -0.05* -0.33 1.09 -0.92 0.44
 

Source: 	 Libardo Rivas et al., "La Situacion de la Oferta y Demanda
 
de Carnes en America Latina," Prcyecto Colaborativo FAD-

FLAC/CIAT, Cali, Colombia, 1986 (mimeographed).
 

*These est.imctes are not significant at the 10 percent probability
 
level.
 

11n Jamaica, Venezuela, and 
the Dominican Republic, the cross
price elasticity was either not significant from zero or negative,
 
the latter indicaLing complementarity, which is nevertheless
 
doubtful. The cross-price elasticity of chicken consumption with
 
respect to beef prices was in all cases positive. Such nonsymmetry

in sign is not possible. In all these countries, the own-price

elasticity for beef is not significant from zero and, moreover,
 
chicken is a large consumption item, with per capita consumption

levels being higher than beef in Jamaica and the Dominican Republic.

under such circumstances, the structural model was not able to
 
distinguish between the effect of the two prices on meat consumption.
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Then considering che significant rates of decline in chicken prices,

the substitution effect played a major role in holding down beef
 
price; this is clearest in Brazil (Table 6). During the 1970s, the
 
major effect on demand came 
from price changes (both own'orice and
 
substitution effects). Given that relative prices 
hove tended to
 
stabilize in the 1980s, 
the ilportance of incomes as deteri-inants of
 
the demand for i,iuividual meits will increase in the cominr years.
 

Fable 6--Disaqcegation of factors influencing the growth in beef
 
demand, Brazil, 1960-82
 

Demand Component 1960-67 1968-75 1976-82 Average
 

(percent) 
Actual pe,- capita consumption -1.2 1 3 -2.8 0.3
 
Income effect I= 0.32) 0.8 2.7 0.8 2.0
 
Growth in exress demand 
 2.C 1.4 3.6 1.7
 
implied price change (= -0.23) 
 8.7 6.1 15.7 7.1!
 
Actual criange in bef price 2.9 8.2 3.3 2.4
 
Actual change in poultry price -2.3 -0.6 -6.3 -2.7
 

Consumer budget surveys from Peru and especially Brazil give a
 
more detailed look at changes in meat consumption. What is apparent

in major metropolitan areas of Brazil between 1960 and 1975 
is the
 
declining consumption of beef and the rising consumption of poultry.

Consumption of chicken meat increased across all income strata,

while that of beef tended to decline. These trends again support

the dominance of the price effect 
over the significant growth in
 
income during the period.
 

The most significant substitution of chicken for beef was among
 
the poor. Chicken was ra,'ely eaten by the urban poor in the 1960s.
 
By 1975, chicken was virtually on a par with beef as the principal
 
meat eaten by the lower income strata. As sig- nificant, however,
 
was the decline of the total consumption of meat by the poor aver
 
the same period in northeast Brazil. Vergolino (1980) pre-.ents

data for Recife to show the consistency of this trend (Table 7).

Rising beef prices were squeezing the meat consumption of tire poor,
 
even though there was a significant switch to chicken. Finally, the
 
data for Peru (Table 8) suggest how -apidly substitution can take
 
place when the change in relative prices is so marked.
 

lhe rapid increase in the proportion of chicken in total meat
 
consumption in tropical Latin America was due 
not so much to an
 
intensification of current production systems as to a complete

restructuring of the sector. The impetus was the rising demand for
 
meat, aided by 
 rising beef prices and urbanization. Wherea
 
traditional production was oriented 
to rural consumption, the rise
 
of large-scale broiler operations, often vertically linked 
to feed
conicentrate manufacturers, was oriented to the development of urban
 
markets. Marketing of chicken followed the development of super
markets as a major form of food retailing and the rise of "fast
 
food" chicken restaurants. The whole poultry sector was trans
formed, from retailing through production and provision of feed
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Table 7--Trends in annU.l per capita consumption of beef and poultry
 

in Recife, Brazil, selected years
 

Year of Average Consumption Low-Income Strataa
 

Consumer Survey Beef Poultry Beef Poultry
 

(kilograms)
 
1961-62 	 31.6 1.3 n.a. n.a.
 
1967-69 	 28.4 5.2 V':.5 0.5
 
1973 	 23.0 13.0 8.9 3.7
 
1975 	 17.9 10.5 4.4 2.5
 

Source: 	 J. R. 0. Vergolirn, "0 abastecimiento de Alimentos no
 
Nordeste," Revista de Economica Rural 18 (1980):


aFamilies 	with income less than one minimum salary.
 

Table 8--Consumption changes for beef and poultry by income strata
 
in Lima, Peru, 1972-79
 

Consumption per Family
 
Low- Medium- Real Prices
 

Income Strata Income Strata (1973=100)
 
Year Beef Poultry Beef Poultry Beef Poultry
 

(grams/day) (sols/kilogram)
 
1972 136 126 241 177 44.9 75.7
 
1976 56 318 75 425 65.3 45.9
 
1979 29 210 90 290 50.5 47.6
 

Source: Peru, Ministerio de Agricultura, Oficina de Estadistica
 
Agropecuaria, Boletin Estadistico del Sector Agrario,
 
1968-1985 (Lima, Peru: Ministerio de Agricultura, 1985).
 

sources. This restructuring allowed for significant gains through 
economies of scale at all levels. 

Economies of scale were probably even more important in the 
decline of poultry prices than was technical change, which is not 
to diminish the role played by new technology. Balanced feed 
techriclogy togu ther with new breeds, often introduced from the 
United States, resulted in a significant decline in the amount of 
feed needed to produce a kilogram of meat. Mortality measures were 
reduced by antibiotics, the time-to-slaughter weight declined, and 
slaughterincj technology allowed factory-scale operations. The 
effect was a significant reduction in per unit costs and, just as 
importantly, an ability to adjust production levels quickly to 
change in profitability, whether due to changes in output or feed 
prices. For those goverunments concerned about the inflationary 
effects of meat prices, thle poultry industry allowed more control 
over market prices. As the weight of chicken meat increased in the 
consumers' budget, in some cases to a parity with beef, the supply 
responsiveness and weight in the consumer budget drew meat-sector 
policies toward the poultry industry.
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Feed is the dominant cost in the production of poultry meat,

making up as much as 80 percent of the total (Table 9). It is the
 
switch from land dtvoted to pasture to land 
sown with feed crops

that form, the basis )f the development of the intensive frontier.
 
The feed-concentrate industry has in most 
instances been the lead
 
sector in the development of the poultry industry. 
 It is the growth

node, with forward linkages to poultry producers and backward
 
linkages to feedgrain producc-s. The dynamism of the balanced feed
 
industry establishes the 
limits on poultry expansion and the market
 
growth for feed ingredients. This industry has been dynamic indeed,

with annual 
 growth rates in several countries of well over 10
 
percent (Table 10). 
 The major portion of feeds are directed to
poultry, but swine feeds 
are a significant component in some
 
countries, particularly Mexico and Venezuela. 
 There has 	been little
 
difficulty in drawing investment resource , 
into the 	industry at
 
rates sufficient to maintain growth 
rates. To date, only government

interventions have 
limited grow.; in the concentrate industry.

Examples are the price controls on eggs and poultry 
meat in Mexico

and Peru, often creating a cost-price squeeze, and the controls 
on
 
imports of feed ingredients in Colombia 
and to a 	certain extent,

Ecuador-. On the other hand, feedgiain pricing policy has in some
 
cases 
favored the poultry industry. Low feedgrain prices have been
 
a consistent policy in "exico and Venezuela, a topic taken up in the
 
next section.
 

Table 9--Cost distribution, as a percent of total 
 production costs,
 
in the production of broilers, Peru and Brazil
 

hinas Gerais, Lima,
 
Brazil, Peru,


Cost Component 
 May 1978 May 1986
 

(percent)
 

Feed 
 65.6 77.6
 
Day-o'd chicks 
 19.5 	 15.6
 
Vacctie 
 0.5 1.5
 
Litter 
 0.2 	 0.7
 
Disinfectant 
 0.8 	 0.4
 
Water 
 0.9 2.2
 
Lubor 
 3.8 	 0.9
 
Other 
 8.7 	 1.1
 

Total 
 100.0 
 100.0
 
Total cost per kilogram Cr$ 12.07 
 Intis 12.94
 

Sources: 	 Mari i Ferreira, "Custos de 
Produgao e Cotacoes da Bolsa
 
de Frangos," Informe Aropecuario 4 (1978): 18-21; and
 
Hector Malarin, "Sustitucion de Mai7 Amarillo Duro
 
Importado por Harina de Vuca en 
el Sistema de Produccion y

Consumo Aviola: Analisis y Evaluacion" (thesis, Univer
sidad de Pacifico, Lima, Peru, 1986).


Note: 	 Costs for Brazil are based on a lot size of 5,000 birds;
 
those for 
Peru are based on a lot size of 100,000 birds.
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Table 10--Characterization of the mixed feed industry, selected
 
countries
 

Poulcry Feed 1970-84 Growth
 
1984 Feed as a Share of Rate of Feed
 

Country Production Total Production
 

(1,000 metric tons) (percent)
 

Brazil 10,824 67 11.0
 
Colombia 1,536 76 18.6
 

Jamaica 227 
 62 n.a.
 

Mexico 8,500 53 5.8
 
Peru 595 73 4.6
 

Venezuela 2,244 66 9.9
 

Sources: Associations of feed manufacturers in the individual
 
countries.
 

Note: n.a. means not available.
 

The expanding concentrate industry precipitated a rapid rise in
 
the demand for feed components, especially carbohydrate sources.
 
This results in significant demand-led growth in the feedgrain
 
sector. In some countries, feedgrain demand was met by the
 
expansion of an already existing maize production base; in other
 
countries, sorghumn expanded rapidly as a new crop. In tropical
no 

Latin American country, except for Paraguay, was the expansion in
 
production always able to meet the increases in demand. All these
 
countries turned to imports of feedgrains, with import volumes
 

, iing rapidly in all but a few cases. At this point, the analysis
 
turns to a closer evaluation of the determinants of the supply of
 
carbohydrate components for animal feeds.
 

THE GRAIN DIVIDE: THE CHOICE OF CARBOHYDRATE SOURCE IN FEED DEMAND
 

A rapidly expanding feed-concentrate industry, led by the
 
increasing demand for animal products, can create either a dynamic

domestic grain sector, rising real prices of grains, or increases in
 
grain imports. A dynamic grain sector has obvious positive

benefits, but rising grain prices or imports can raise significant
 
policy problems. Increasing demand for maize as a feed source, in
 
particular, has important implications for countries in Latin
 
America, where maize is a primary food source. Latin American
 
qovernments often intervene in maize markets to keep consumer prices

low for poorer segments of the population. Yotopopoulos (1983)
 
argues that rising incomes of middle-income classes lead to
 
increasing demand for income-elastic foods, particularly meat, which
 
in turn bids grain prices up; the latter obviously can have a
 
negative effect on the nutrition of the poor, who depend on such
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grains as a primary calorie source in their diet. 
 However, in Latin
America, governments have taken steps to 
minimize this competition,
enhancing natural segmentation in grain markets 
based on price and
 
quality factors.
 

Grains are virtually substitutable in balanced feed 
rations-factors such as carotene, tannins, 
and amino acid content do result
in price differentials but do 
not hinder substitution--but not in
the human diet. Substitution betoeen rice, wheat, 
and maize does
occur but to limited degree.
a more Sorghum is not seen as a food
in Latin America except in small, rural areas of Central America and
Haiti. What 
is also clear in Latin America is that food 
uses
always draw grains away from feed uses, not vice 
will
 

versa. Rice is
rarely used in animal feeds 
and wheat only slightly less often in
.atin America, principally because the nutrient content is too
xpensive relative to alternatives. Moreover, 
in countries where
hard (dent or flint) maize 
is a major food source, sorghum is
normally the principal 
 grain used in feed rations. This
certainly the case in Mexico, Nicaragua, Venezuela, 
is
 

and Colombia:in the latter country, maize is only of regional importance in humandiets. There is a natural evolution to whichever grain does riot
compete in the food economy, essentially because too often foodgrains become too expensive or too scarce to sustain the animal feed
 
industry.


In countries such as Brazil, the Dominican Republic, Jamaica,Ecuador, Peru, Panama,and maize is the principal grain in feedrations. In all chese countries, rice and/or wheat is the majorfood grain. In most of these countries, root crops and plantains
are also important calorie 
sources. In Ecuador and Peru, soft 
or
floury maize is a regionally important food but is a
source this
distinct commodity 
from the hard maize. In all these countries,
hard maize is a minor food item 
when there are readily available
supplies of more preferred grains. 
 In such a food economy, changes
in overall food demand for maize will have 
little effect on its
;,rice. Competition the and
between food 
 feed markets in these
countries is thus minimized 
by the structure of grain preferences

and relative prices.


Minimizing competition on the demand side does 
not necessarily
translate to a minimum of 
competition for resources the
on supply
side. For relatively homogeneous production inputs like fertilizer
and credit, there will 
be natural competition determined by relative
profitability. Competition 
for land is probably the more relevant
factor, and here differential adaptation agroclimatic conditions
to

provides a significant degree of segmentation in the competition for
land. Certainly, wheat in tropical 
Latin America does not compete
with feedgrains, except possibly for and
oheat maize in Paraguay.
Irrigated rice and feedgrains also do riot compete for land. Upland
rice and maize do compete for 
land in central and western Brazil,
but land is really not the relevant constrain,, in these areas.Sorghum and maize for human consumption is the only real area wherethere is significant competition for land, but this occurs only inthe irrigated areas of Mexico. 
Competition in Mexicz, however, is 
a
relative 
moot point because of the control over both consumer and
producer prices exercised by the state 
trading company, Comisi6n
Nacional de Subsistencias Populares (CONASUPO), and the heavy

reliance on 
imports of both commodities.
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The above would appear to be a workable solution to food-feed
 
competition were it not that many governments heavily subsidize the
 
consumption of key grains, for examples maize in Mexico or wheat in
 
Brazil, Peru, and Ecuador. In such cases, foodgrains become
 
competitive in price to feed rations, and governments try to
 
maintain the independence of the two markets through elaborate
 
administrative rules on imports, domestic sales, and subsidy
 
payments. In all cases, a national grain marketing agency admi
nisters much of the domestic marketing of the subsidized grain.
 
Nevertheless, in all these countries, there is evidence of some
 
Jeakage of the subsidized foodgrain into use by feed compounders.
 
The clearest case is wheat flour in Brazil where flour prices to the
 
consumer are kept exceptionally low (lible 11).
 

Table 11--Difference between wheat flours sold by flour mills and
 
actual iuman consumption, August 1974-July 1975, Brazil
 

Sales Flour Absolute 

Region by Mills Consumption Difference 

(metric tons) 

Rio de Janeiro 447,244 292,113 155,131
 

Sao Pauloa 1,005,645 584,951 470,694
 

South 721,556 769,365 -47,809
 

Minas Gerais and
 
Espirito Santo 310,646 279,665 30,981
 

Northeast 676,660 511,943 164,717
 

Feder;,l District 23,297 18,970 4,327
 

North 168,924 145,645 23,279
 

Total 3,353,972 2,552,652 801,320
 

Source: Brazil, Comissao de Financiamento da Produgao (CFP), Estudo
 
do Consumo de Alimentos Basicos no Brasil: Triao (Brasilia:
 
CFP, 1981).
 

aThe major portion of the mixed feed industry is located in Sao
 

Paulo. The consumption estimate is based on the national food
 
budget survey.
 

Intervention in foodgrain markets in many cases precipitated
 
later interventions in feedgrain and poultry markets. The policy
 
objectives varied somewhat, but all major feedgrain-producing
 
countries, apart from Caribbean countries, intervened to support
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farmer 
 incomes and to provide sufficient ;.,,ntive to increase
 
production. How this was 
done 	varied depending on whether foodgrain

coNsumption was subsidized. In countries such as Mexico, Venezuela,
Peru, and Brazi1, where foodjrains were subsidized, novernments
normally intervened with input subsidi'es, particularly on fertilizer 
and credit, and attempted to keep output prices close to import
prices. (:n many cases, this failed dite to a progressive overval
uator, of the e'(ch:inge ratc, and producer prices moved above import
prices.) Or. the other hand, countries such as Colombia and Panama
that did not sib~ictize fooqrasir, consumption maintained support
pr ices for feedqran s well above import prices, through a government
Inarketing gency and import controls. Dur-ing the 1970s most
countries interv-Lned to some deqree in feedgrain markets, almost
always to the advantage of feedorain producers, and they o,-,iy rarely
neglected the intere.t of the feed-concentrate industry.

Striking a balance between the interests of feeugrain producers
and feed-concentrate manufacture-s often required either subsidies 
or the stratcqio use of imports, which often untered u.rtthe basis of
overvalued exchange rrtes. Each country managed incentives to the 
two groups through its state marketing agency. This agency
maintained the pirducer support price by buying in the domestic
market when necessa-y, controlling the price and supplies to the
feed-compounding factc lies, and managing import:. In some cases,for elairple, Peru and Venezuela, the marketing agency sold to the
factorie-s C. a lower price than the don 	 t, ;r pi ice, in effect
btlanci,,g the loss with imports that ware ever; cheaper. Peru and
Venezuela also evertuall moved to a s5ystem 
of .l locating import
quotas at import prices r) factories on the basis of purchases of
domestic production at the higher support prices.

By for the most 	 usual sibsidy was on transport costs, where
both 	 support prices and sales prices at ato the factory weurk fixed
sinyle price for the whole cout,r)ry. This was not a problem for a 
country surh as the Dominican Republic er Panama, but it hadprofound implications for large countries such as Me';ico, Peru, and 
Brazil. !n Brazil, 
tEre Companhia de Financiamento da Produ ao (CFP)

would sell at market pr-ices ;n the region but often with a 
transport

subsidy. In all 
these 	countries, surplus feedqrain oroduction areas
 were 	 often far removed from deficit demand areas. Brazilin and 
Peru, the transport subsidy was 
a direct subsidy to foster feedgrain

prodtr'tion in frontier areas, wiich in Peru were in the Seivas (the

Amazon Basin, and in Brazil, in the central western cerrado areas.

iransport s!;bhsidies in these 
 cases were large and . -ifted compara
tive 	advantaqe t:o those areas where transport ccsts wculd otherwise 
be 	 prohibitive. 

in Prazi I, transport. subsidies absorbed by CP can shiftcompar-tive advantage away 	 from ' cal production. Table 12,
showing the regional structure of maize production and demand,
clearly indicates thai' maize must move from the south and central 
west 	to the deficit ar 
as of the northeast and southeast.

.:omparison of relative costs (Table 	

The 
13) shows the importance of 

transport costs in the 
 supply of feedgrain markets in Brazil.
 
Suosidies are often -.
necessary o 
keep 	the central western areas

competitive in maize production, often at the expense of the
dvelopment of production in the northeast, a point to which the
uiscussion will return when considering the potenLial for cassava in
 
feed rations.
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Table 12--Regional surpluses or deficits in the production of
 
maize and animal feed, Brazil, 1983
 

Region 	 Maize Animal Feed
 

(1,000 metric tols)
 
North 19.3 -28.7
 
Northeast 708.0 -199.3
 
Southeast 1,212.1 -139.9
 
South 600.1 346.6
 
Central West 1,559.1 30.8
 

(percent of total consumption)

North 7.4 -39.1
 
Northeast 44.0 -22.1
 
Southeast 16.6 -3.0
 
Sou th 6.2 6.7 
Central West 18 j.5 9.5 

Sources: 	 Data provided by the Comissao de Financiamento da Produgao
 
(CFP) and the Sindicato da Industria de Racoes Balan
ceadas.
 

Note: 	 Minus sign indicates a deficit.
 

Table 13--Private and social costs of suppl)ing maize and dried
 
cassava to the northeast, Brazil, 1986
 

Private Costs Social Costs
 
Item Cassava/ Cassava/
 

Absolute Maize Absolute Maize
 

(Cr$/ (percent) (Cr$/ (percent)
 
metric ton) metric ton)
 

Locally produced
 
maize 1,517 86 1,405 88
 

Maize from south 1,616 81 1,468 84
 
Maize from central
 

west 2,494 52 2,130 58
 
Imported maize 1,705 77 1,675 73
 
Locally produced
 
cassava 1,306 1,231
 

Maize price 1,690 77 1,690 73
 

Sources: Survey prepared by Comissao de Financiamento da Produgao
 
(CFP, Centro Internacional de Agricultura Tropical/Empresa
 
Brasileira de Asistencia Tecnica e Extensao Rural
 
(CIAT/EMBRATER).
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Feedgrain production has responded 
to the expanding markets and
policy interventions, except in Panama and Peru (Table 14). in
Peru, maize supply has depended on the relative support 
price of
maize to rice, with rice 
 having a clear advantage until 1985.
Basic differences in technology 
between maize and sorghum bring
into sharp focus how 
these production increases were 
nchieved. Ir,
the case of sorghum, production increases were achieved by expanding
the area planted with the 
use 
of an imported technology based on
hybrid seed and mechanized production in all 
stages from planting to
harvesting. 
This technology was appropriate for expansion only 
on
 
large farms.
 

4
Table 1 --Volume and growth of the 
 feedgrain sector in 
 selected
 
countries, 1966-85
 

Production 
 Net Imports

Volume Growth 
 Growth Volume 
 Volume Volume
Country 1983-85 
 1966-75 1975-85 
 1966-68 1976-78 
 1983-85
 

(1,000 (percent) (1,000 metric tons)

metric tons)
 

Sorghum

Mexico 5,557 10.0 4.0 
 -177 517 2,766
Colombia 
 574 19.8 4.6 1 
 60 127
Venezuela 
 475 10.7 15.3 
 1 513 546
 

Maize
 
Brazil 20,638 
 3.6 3.0 -760 -529 -72
 
Dominican
 

Republic 
 97 2.2 -0.3 
 0 93 185
Ecuador 
 257 4.3 1.3 
 -1 20 
 10
Paraguay 473 5.8 
 4.3 -4 
 -8 -12
Peru 
 689 1.2 0.2 
 22 212 255
Panama 
 72 -5./ 0.3 1 
 4 29
Jamaica 
 4 9.6 -12.5 
 47 166 177
 

Source: FAO 
(Food and Agriculture Organization of the United

Nations), "Production Yearbook 
Tape, 1985," FAD, Rome,
 
1986.
 

In the case of 
maize, however, the production structure in
most tropical Latin American countries has been skewed toward the
small-scale producer. Moreover, 
the increase in production,
especially 
in the last decade, has been 
due more to increasing
yields than increasing area, 
except in Paraguay. The implication,

howev,., that 
small farmers were able to capture the major portion
of thL benefits of this expanding 
market is not supported by the
limited data on the subject. In Ecuador, 
the small-scale producer

of floury maize in 
 the Sierra remained isolated from the change in
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the market for yellow, dent maize. This was captured by large
scale, mechanized producers on the Pacific coast. In Brazil, both
 
area and yield expanded on farms of more than 50 hectares, as both
 
mechanical and yield-increasing technologies were adopted by large
scale farmers (Table 15). Those farmers with farms from 5 to 50
 
hectares in size, increased yields but with declining area
 
planted to maize. Farms of 5 hectares or less were effectively
 
marginalized as yields grew only slowly and area declined markedly.
 
Larte farmers have a clear advantage in being able to take advantage
 
cr both labor-saving and yield-increasing technologies, drawing on
 
the technology developed in U.S. agriculture over the last two
 
or three decades. In general, the small farmer has lost the
 
comparative advantage he had in management--normally reflected in
 
higher )ields. Moreover, he often does not have the same access to
 
the subsidized inputs and credit that have fueled this expansion in
 
feedgrains.
 

Table 15--Changes in area planted and yield of maize by farm
 
size, Brazil, 1970-80
 

1980 Increase 1970-80
 
Farm Size Area Yield Area Yield
 

(hectares) (1,000 (tons/ (percent)
 
hectares) hectare)
 

Less than 5 979.6 0.93 -23.9 8.1
 
5 - 10 972.4 1.45 -18.9 21.8
 

10 - 20 1,638.8 1.63 -12.9 28.3
 
20 " 50 2,353.0 1.61 -9.5 2-.8
 

50 - 100 1,275.0 i.52 5.9 27.7 
100 - 200 1,026.0 1.54 19.3 28.3 
200 - 500 1,005.1 1.62 19.4 29.6 
500 - 1,000 504.9 1.67 31.6 21.9 

More than 1,000 583.2 1.64 41.5 15.5 
Total/average 10,338.6 1.52 -3.1 26.7 

Source: 	 Fundagao Instituto Brasileiro de Geografia e Estadistica
 
(FIBGE), 1974 and 1984.
 

Nevertheless, even rapid rates of growth in feedgrain produc
tiorn were not sufficient to meet expanding domestic demand.
 
Imports were necessary both to meet deficits and in many cases to
 
support price policies for grain supplies to feed manufac
turers. The rising trend in feedgrain imports in many countries,
 
however, was affected in the 1980s by the external debt crisis in
 
Latin America. The ratio of debt-servicing to exports rose sig
nificantly, precipitating major devaluations, fiscal stringency, and
 
declines in domestic demand. Agricultural imports are a significant
 
component of the import bill, and they have been increasing as a
 
percentage of total imports (Table 16). The devaluations and the
 
need to cut back government spending, especially on subsidies,
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Table 16--Agricultural imports as a 
percent of total imports,
 
selected countries, 1980-84
 

Country 1980 1981 1982 
 1983 1984
 

Brazil 
 9.9 9.1 8.5 
 8.7 11.0
 
Mexico 
 16.1 13.5 12.8 26.3 
 20.8
 
Colombia 
 11.5 9.5 10.3 10.9 8.3
 
Ecuador 
 8.1 7.8 9.1 
 14.9 12.1
 
Peru 
 20.4 
 20.4 18.0 1-7.5 15.7
 
Venezuela 
 16.2 17.0 15.2 11.6 20.7
 

Sources: Inter-American Development Bank, Economic and Social 
Prog
ress in Latin America (Washington, D.C.: IDB, 1986; and
 
FAO (Food and Agriculture Organization of the United
 
Ndtions),"Production Yearbook Tape, 
1985," FAO, Rome,1986.
 

forced many countries to expand efforts 
to increase self-sufficiency

in basic comm-odities. 
 With recent changes in domestic price

policies and (because of devaluations) the domestic 
price of
 
feedgrain imports, there is 
 opportunity to develcp a more 
diver
sified 
strategy in meeting carbohydrate demand in the feed
 
sector. In part~eular, there is an incentive 
for governments to

ev3luate the potential of cassava 
to meet the expanding demand for
 
feed sources.
 

THE CASSAVA OPTION IN MEETING FEED DEMAND
 

The rapid expansion in the demand for feed components changes

the whole 
dynamic of demand for certain starchy staples as an
 
economy urbanizes and incomes increase. In general, direct 
food
 
demand for grains 
and starchy staples in general increases until an

income level of about US$1,000 (in 1978 prices) is reached, and then
 
it declines somewhat (Monke 1983). 
 At about that point, however,

derived demand for carbohydrate sources for animal feeds begins to
 
grow. For commodities such as maize, sorghum, 
and cassava, and
 
occasionally soft wheats, 
this market transition provides an

opportunity to maintain a significant elasticity in total demand for
 
the commodity Few agricultural commodities face 
such continual
 
increases in demand throughout the growth process, and only
flexibility in end uses and relatively cheap production costs allow
 
a commodity such as cassava to move from being primarily a food 
staple to becoming a commercial 
crop supplying a growing industrial
 
demand. Adaptation LO shifting end markets and changing market 
structure is the key to modernizing agriculture, where expanding

marketable surpluses 
lead to increasing farmer incomes and thereby

help to moderate rujral-urban migration.
 

Cassava is basically a starch 
source and, because carbohydrate
 
or energy 
sources are the principal component in balanced feeds,

dried cassava has the potential for forming a significant percentage
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of the complete ration. Mixed feed technology allows the incorpora
tion of high protein sources to compensate for cassava's lack of
 
protein. Least-cost feed formulation models allow factories to
 
produce a balanced ration with the lowes cost mix of ingredients.
 
Experience with using cassava in Europe, especially in the Nether
lands, has shown cassava to have few negative nutritional charac
teristics. Aflatoxin is usually nonexistent because of cassava's
 
low protein content. If properly dried, hydrocyanic acid (HCN)

toxicity is not a factor in animal nutrition. For poultry, there is
 
some concern with the energy density of the diet if 
cassava assumes
 
a high percentage, but this can be overcome by pelleting and the
 
addition of a small percentage of animal tallow or vegetable oil.
 
In general, cassava can fully replace grains in swine and dairy

rations and can take up 20 to 30 percent of poultry rations.
 

The movement to use balanced feeds in animal nutrition is also
 
associated with structural changes in animal production, with the
 
locus of production shifting from integrated crop-livestock systems
 
on individual farms to large-scale, specialized production units,

normally close to major urban markets. This structural transforma
tion is clearest in the case of br-iler and egg production. In
 
swine, on the other hand, farm production is often able to resist
 
the movement to large integrated units, due essentially to lower
 
cost feed sources and diminished scale economies in swine produc
tion. For the farm operation, however, the difficulty is to
 
maintain balanced outrition from on-farm sources, especially

adequate protein levels. Technical change in swine production in
 
Latin America, first phase, has taken the form of a shift to breeds
 
with leaner carcasses and the purchase of protein concentrates to
 
mix with energy sources produced on tue farm. in the second phase,

in a few countries, particularly Mexico and Venezuela, large-scale

specialized swine production systems have also developed.


Cassava, as an animal feed in Latin America, develops first as
 
an on-farm feed source. Throughout tropical Latin America, cassava
 
is fed to animals raised on the farm. Normally this is not
 
systematic. The cassava is ofLen noncommercial; for example, the
 
roots are small or left in the ground beyond the period of satisfac
tory quality, or it is the surplus after a periodic harvest.
 
Moreover, the swine, arid even poultry, tend to scavenge for a large
 
component of their feed needs. Animal productivity in these systems

is low but costs are also low. Generally, in such systems, only a
 
minor percentage of the total cassava crop is fed to the animal
 
stock. The opportunity cost of the cassava is too high compared

with the low weight gains of the animal: lack of protein tends to
 
limit the effectiveness of the energy source. Such systems are
 
quickly disappearing as they are overtaken by more efficient
 
production systems.
 

The key to more productive on-farm swine production systems has
 
been the availability of protein concentrates. In areas such as
 
southern Brazil, particularly Rio Grande do Sul and Santa Catarina,
 
and parts of eastern Paraguay, cassava has developed as a major on
farm feed source in intensive swine production systems. In Rio
 
Grande do Sul, it contributes to dairying systems. Particularly in
 
Brazil, the development has been dramatic over the past couple of
 
decades. A coincidence of factors gave rise to this dominant role
 
of cassava in on-farm feeding systems. Predominant among these was
 



113 

the demise of the farinha market in southern Brazil as a result of
 
the wheat subsidy. Shrinking demand made cassava relatively cheap
 
at a time when swine production systems were changing wit) the
 
introducticn of breeds with less 
fat (the market for lard declined
 
with the rise of the soybean oil industry) and the improved
 
availability ot protein concentrates. The key, however, was the low
 
production costs for cassava compared with 
those of the principal
 
competing energy source, maize (Table 17). At the farm level,
 
cassava is competitive with grain sources 
as an energy source in the
 
feeding of animals. The one restriction is that the cassava
 
varieties used must be relatively low in HCN content, a factor that
 
limits on-farm feeding to swine in the northeast.
 

Table 17--Production costs tor maize and dried cassava in the south,
 
Brazil, 1986
 

Cost item 
 Cassava Maize
 

(Cr$/metric ton)
 

Variable costs 
 172.5 555.4
 
Factor costs
 
Labor 
 131.2 330.0
 
Capital 
 17.6 32.2
 

Input cost 
 2J.7 193.2
 

Fixed costs 
 139.3 331.6
 
Factor 	costs
 

Land 
 58.3 220.0
 
Labor 
 27.9 27.5
 
Capital 13.3 27.5
 

I,put cost 39.8 56.6
 

Total costs 
 11.8 888.7
 

Source: 	 Field data provided by Centro Internacional de Agricultura
 
Tropical (CiAT), Cali, Colombia.
 

Developing a cassava production sy tem that can supply a con
tinuous supply of roots durino 
the whole year and yet releases land
 
at Liitical planting periods requires either an extensive land area
 
or a storage system. In southern Mexico, with the rise of large
scale swine production systems in the eLidos, large siios have been 
developed for ensiling cassava roots. The ensiled roots can be 
kept for an indefinite period of time and the roots can be assembled
 
near ti-e swine production un~its. The costs of such systems have
 
been competitive with sorghum prices (Table 18), which must be
 
imported into the region. The ensiled cassava 
is mixed with a
 
protein concentrate and minerals and provides a balanced feed
 
source. Ensiled cassava systems can be adapted to almost any size
 
of production system, but investment in a permanent silo and a
 
chipper requi es a certain minimal size of 
swine operation.
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Table 18--Comparison of costs of production of ensiled cassava 
roots
 
with sorghum price in Tabasco, Mexico, 1986
 

Cost Component 	 Cost
 

(Mex$/kilogram)

Variable costs
 

Root price 17.00
 
Loading and unloading 0.80
 
Transport 
 4.00
 
Chipping and tamping 
 0.85
 
Plastic cap 	 0.20
 
Working capital 	 2.29
 

Subtotal 
 25.14
 

Fixed costs
 
Silo depreciation 0.96
 
Capital costs 
 1.60
 

Subtotal 
 2.56
 

Weight loss and deterioration 	 4.92
 
Total costs 
 32.62
 
Cassava cost on a dry weight basis 77.67
 
Sorghum cost on a dry weight basis 
 93.49
 

Source: 	 Field data provided by Centro Internacional de Agricultura
 
Tropical (CIAT), Cal", Colombia.
 

Availability of protein concentrates, intensification and
 
technical change in swine production systems, and organization of
 
the cassava production system to provide continuity of supply 
are
 
all necessary for the development of such integrated systems. They

also require an obvious coincidence between cassava production areas
 
and swine production, and the latter requires adequate access to
 
urban markets. Besides southern Mexico, souithern Brazil, and
 
Paraguay, there is also potential to develop such systems in the
 
Dominican Republic and possibly in the Selvas of Peru and the Santa
 
Cruz area of Bolivia. However, to broaden che market for cassava as
 
an animal feed source, especially for the poultry sector, requires

the mixing of dried cassava in balanced feeds.
 

Cassava is just becoming a participant in the market for feed
 
components for the rations industry. Spontaneous development of a
 
feed market for dried cassava has developcd in Asian countries,
 
particularly Thailand and Malaysia, but in Latin America cassava has
 
not easily made the transition away from on-farm uses and food
 
markets. ihere are two questions to be asked with regard to
 
cassava's emerging role in the feed market. First, can cassava
 
prices compete with those of the principal feedgrains and can it
 
potentially carve out a significant share of this expanding market?
 
Second, if cassava is already profitable, why have dried cassava
 
markets not spontaneously developed in Latin America? If cassava can
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compete, then an understanding of constraints on development of a
 
cassava feed market will hopefully pinpoint mechanisms by which
 
market linkages can be formed.
 

To generali'e about the ability of cassava to compete with
 
grains in animal feed rations is fraught with the problem of policy
 
interventions in the marketing and pricing of feedgrains. A
 
starting pjint is a comparison of costs of produccion and prices at
 
the farm and factory level for dried cassava and the principal
 
competing grain. As can be seen in Table 19, cassava competes
 
favorably with feedgrains in terms of farm-level profitability. In 
all countries considered, dried cassava either now provides or 
could provide a reasonable return on farmer-owned resources. 
Moreover, these farm-level prices are translated into prices at the
 
rations factory that enter the least-cost feed formulation for swine
 
and, inmost cases, for poultry. At issue then is why these obvious
 
profit incentives have not been translated into a rising production
 
of dried cassava. To understand this requires an evaluation of
 
grain pricing policy, on the one hand, and an understanding of
 
pricing of alternative cassava products, especially in food markets,
 
on the other hand.
 

Table 19--Comparison of production costs for dried cassava and
 
prices for cassava and the principal feedgrain, 1986,
 
selected countries
 

Feedgrain/ Production Costa Pricea 

Country Cassava Cassava!Grain 
Cassava Grain Ratio 

Sorghum
 
Colombia 17,044 25,600 32,000 80
 
Mexico 50,429 64,000 78,000 82
 
Venezuela 1,279 1,870 2,200 85
 

Maize
 
Peru 994b 2,475 3,300 75
 
Panama 170 180 230 78
 
Paraguay 32,406 56,000 70,000 75
 
Brazil 1,306 1,330 78
1 ,705c 


dPrices and costs are in local currency per ton.
 
bFor Peru, it is assumed that cassava comes under the government 

purchasing system, Empresa Nacional de Cnmercializaci6n Insumos
 
(ENCI), in which case transport costs are not included.
 
chis is the maize import price.
 

Governments have interveneo heavi ly in feedgrain markets in 
Latin America over the past two decades, although there has been no 
direct intervention in cassava markets. Obviously, this policy 
support for grains has directly affected the private profitability
 
of cassava. Policy intervention has taken many forms. In Mexico,
 
there were direct subsidies provided by CONASUPO, inwhich the sales
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prices to factories were usually less than either the purchase price

paid to farmers or the import price (Table 20). Also, the sales
price was fixed for any location in the country 
so that transport
subsidies were also significant. In 1985, with the pressure to
reduce the fiscal deficit, purchase and 
sales prices were brought
into line; and, in 1986, 
sales prices started to reflect transport
costs as different prices were non set for six 
different regions.

Cassava produced 
in the south in 1986 began to compete with sorghum

in regional markets.
 

Table 20--Sorghum prices managed by CONASUPO, Mexico, 
1971-85
 

Year Purchase Price Import Price Sales Pricu
 

(Mex$/metric ton)
 

1971 
 600 
 870 817
1972 
 729 
 760 
 810
1973 
 776 

1974 1,113 1,849 

- 873
 
1,225
1975 1,600 1,457 1,595


1976 
 1,638 
 - 1,7391977 2,016 2,293 
 2,011
1978 2,030 2,473 
 2,127
1979 2,033 2,704 2,231
1980 2,891 3,352 2,672
1981 3,927 4,072 3,439
1982 5,093 8,264 
 4,746

1983 12,388 16,239 9,150
1984 20,478 22,631 
 18,861
1985 28,705 26,598 
 33,720
 

Source: 
 Comisi6n Nacional de Subsistencias Populares (CONASUPO)
 

In Peru and Venezuela, cassava 
could compete with nationally

produced grains on the 
basis of costs of production, but it could
not compete under existing policy arrangements. In Peru, the state
marketing agency, 
Empresa Nacional de Comercializaci6n de 
Insumos

(ENCI), buys and 
sells maize at one single price in the whole
country. The whole marketing margin is absorbed by ENCI, 
the effect
of which has been to shift comparative advantage from the high cost
production on irrigated areas of 
the coast to the Selvas (jungle
areas) in eastern Peru. 
 As can be seen in Table 21, maize production in the Selvas is much more profitable than on the coast under
such a subsidy systcm. However, cassava cannot compete in coastal
markets with subsidized maize 
if it must pay the transport costs.
In 1986, dried cassava was brought under ENCI 
price support and
 
purchasing operations.
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Table 21--Cost and price comparison for maize and dried cassava,
 
Peru, 1986
 

Maize 	 Cassava
 

Cost/price 	 Coast 
 Selvas Selvas
 

(Intis/metric ton)
 

Production costs 2,377 1,810 
 994
 

Transport 	costs 
 300 1,500 1,500
 

Total costs 	 2,677 3,310 2,494
 

Pricea 	 3,300 3,300 2,L75
 

Sources: 	 Hector Malarin, "Sustitucion de Maiz Amarillo Duro
 
Importado por Harina de 
Yuca 21 Sistema de Produccion y

Consumo Aviola: Analisis y Evaluacion" (thesis:

Universidad de Pacifico, Lima, Peru, 1986); and field data
 
provided by Centro Internacional de Agricultura Tropical
 
(CIAT), Cali, Colombia.
 

Note: The selvas is the jungle area of the Amazon basin.
aENCI purchase price.
 

In Venezuela, the policy has been to foster cheap feed but not
 
at the expense of domestic grain producers. Domestic sorghum

producers receive significant input subsidies, especially fertili
zer and credit, and price supports ensure significant profit

margins. Cassava is put under some disadvantage with the fertilizer
 
subsidies but can still compete at sorghum support prices. There is
 
a policy constraint, however, in that most 
 sorghum is imported,

and it comes in under a preferential exchange rate (Table 22).
 

Table 22--Comparison 
 of prices for sorghum and dried cassava,
 
Venezuela, 1985
 

Item 
 Price
 

(Bs/ton)

Dried cassava
 

Production costs 
 1,279

Price 
 1,870
 

Domestic sorghum 
 2,200
 

Imported sorghum

Free exchange rate 
 2,640

Preferential exchange rate 
 990
 

Source: CIAT field date.
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In order to obtain a license to import, the feed manufacturer must
 
purchase a certain amount of nationally produced sorghum at the
 
ruling support price, but there is no requirement that cassava be
 
purchased in order to obtain an import license. This means that
 
cassava must compete with this mix of domestic sorghum and imported
 
sorghum at the preferential exchange rate. Under this policy,
 
cassava is rendered less competitive by an administrative rule that
 
excludes cassava.
 

However, apart from Venezuela, the 1982 debt crisis has forced
 
a rationalization of both exchange rate and domestic pricing
 
policies in tropical Latin America. This has created a price
 
environment in which cassava now can begin to compete on a basis
 
that more accurately reflects real production and marketing costs.
 
In this environment, cassava is, in general, cost competitive with
 
domestic grains. Nevertheless, for countries such as Pen3ma and
 
Colombia, there have ,-ver been grain policies that have adversely
 
affected the ability of cassava to compete in the mixed feed market.
 
In these countries, the second constraint on the development of the
 
dried cassava market beconmes apparent, that is, the nature of price
 
formation in existing cassava markets and the effect this has on
 
incentives to invest in processing capacity for cassava chips.
 

In Panama and Colombia, and in the rest of Latin America
 
except for Brazil, price formation in cassava markets is based on
 
the market for human cornsumption of cassava, which in turn is based
 
on the marketing of fresh roots. The perishability and bulkiness of
 
fresh roots creates several constraints on the development of a
 
unified price structure for cassava. First, markets for fresh
 
cassava art spatially fragmented. The perishability and high
 
transport costs limit arbitrage between markets at any significant
 
distance. P:icen,, depend instead on local supply and demand
 
conditions, resulti:v in significant differences in cassava prices
 
in aifferent markets.
 

Second, farm- level prices for cassava entering the fresh
 
market are normally well above the costs of production of cassava
 
that would bu processed. Prices set in the fresh market, therefore,
 
give the illusion of higher costs of production than really
 
predominate. lhe reasons for this divergence between prices and
 
costs are risk and quality factors. A certain percentage of roots
 
is discarded due to insuffhcient size. Normally, a relatively high
 
starch content is required, and factors such as insect attack or a
 
rainfall after an extended dry period will reduce starch levels
 
below commercial acceptance. Another risk .s the rationing of
 
market access that is found in fresh cassava markets. Farmers
 
cannot normally sell when they want to but rather when they can.
 
They will often sell early, sacrificing yield, in order to gain
 
access to markets. Janssen (1986) estimated for foe Atlantic coast
 
of Colombia that farm prices for the fresh marKet could be dis
counted by 25 percent to reach a price at which selling to a
 
processing market would be equally profitable.
 

Finally, spatially fragmented markets, where volumes entering
 
the market are small compared with the production capacity,
 
introduce significant year-to-year price variability. (Significant
 
seasonal price variability is limited because of the seasonal
 
storage possible by leaving cassava in the ground.) This interplay
 
of supply and demand results in prices in years of relative scarcity
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being far above what 
is needed for cassava to enter the animal feed
 
market. A unified price structure 
is required for developmen of
 
multiple markets. However, shift
a in either supply or demand
 
conditions 
in the fresh market makes 
returns on capital invested in

processing capacity very 
risky, due to the inability to operate in
 
years of high prices.
 

]his riskiness of capital returns on processing investment
 
also affects Brazil, where farinha dominates in price formation in
 
cassava markets. For Brazil, an 
 inelastic price elasticity,

declining demand induced 
by the wheat subsidy, and variability in
 
production due to the marginal 
climatic conditions of the northeast,
 
cause significant price variability. This 
creates an uncertain
 
environment for both farmers 
and prospective investors in 
cassava
 
chipping and drying. For 
farmers, any expansion in planted area,

especially in a year of above-average rainfall, risks driving prices

down to variable costs of production. On the other hand, investment
 
in chipping and drying capacity runs the 
risk of coinciding with a
 
year of poor rainfall, high prices, and inability to compete with
 
maize 
in the animal feed market. Incentives on the side of the
 
farmer and the processor run counter to each 
other-, even though

costs of production suggest acceptable profit levels 
for both
 
farmers and processors.
 

In the 
case of both the fresh 
urban market and the farinha
 
market, price formation has inhibited the development of alternative
 
markets for cassava. By comparison, grains are tradable interna
ti(-ally, year-to-year price variabi Jity 
is offset by storage, and
 
markets are spatially integrated with relatively low transport

costs. Grain prices are more stable 
and market integration ensures
 
a more effective tran3mission of incentives. 
 However, the fact that
 
cassava could compete in 
 thr feed rati:ns market suggests a
 
market failure where intervention would lead to increased production
 
and economic efficiency.


The basis for correcting that market failure is suggested in 
Figure 2. Development of an alternative market such as the animal 
feed market provides both growth prospects and a floor price for the
 
food market. Reduced market 
risk provides the incentive for
 
farmers to expand production. Janssen (1986) estimates the response

of farmers to the development of such a floor price. 
 On the other
 
hand, expansion of the production base drives prices in the food
 
market down t o the 
floor price, thereby both stabilizing prices-
with 
attendant benefits for cassava consumers--and unifying prices

in both markets. The key, of course, 
to the whole process is
 
investment in processing capacity 
that allows production to expand

to that critical point where the cassava price has 
staLilized and is
 
unified with the feedgrain price. There are several options for
 
accomplishing such stabilization and the options 
should be evaluated
 
according to policy objectives.
 

THE DEVELOPMENT POTENTIAL FOR CASSAVA IN LATIN AMERICA
 

Cassava's multiple 
use- allow the crop to adjust to changing

market conditions as economies develop and 
in so doing to maintain a
 
significant elasticity in demand. Most staple food crops at 
critical

income 
levels actually face declining per capita consumption, but by
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Figure 2--Debt service to export ratio, Latin America
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developing alternative markets, such as that for animal feed 
rations, cassava is able to maintain a continued growth in market 
demand. Development of cassava as a component in the mixed feed 
industry thus opens an opportunity to use cassava to nenerate income 
in typical cassava production zones. These zones tend to be the
 
marginal agricultural regions of Latin America and, as a large World
 
Bank study for northeastern Brazil concluded (Kutcher and Scandizzo
 
1982), such agricultural eronomies tend to be demand-constrained in
 
terms of their growth prospects. This seems somewhat paradoxical
 
unless one realizes that thz type and number of cropping and
 
livestock alternatives a.ailable to farmers in such areas are
 
limited, and most crops face inelastic demand. The potential for
 
developing cassava as a major cash crop in such areas is real and to
 
date has been overlooked in areas such as northeastern Brazil and
 
the Atlantic coast of Colombia.
 

The other principal characteristic of cassava in Latin America
 
is its production by small-scale farmers. Cassava fits well into
 
small- farm systems. Its manipulability in intercropping systems;
 
its flexibility in planting and harvesting; and its adaptability to
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prin,-al cultural practices, often not mechanized, have contributed
 
to its widespread use in small-farm systems. However, just as
 
important 
to the dominance nf small farmers in cassava production is
 
the organization of marketing systems for 
fresh roots and the supply

of roots to small-scale farinha plants. Harvesting small lots on a
 
regular basis under significant marketing risk is not compatible
 
with the management 
resources or (probably) risk preference of
 
large-scale farmers. Thus, cassava 
offers that rare combination of
 
a small-farmer 
crop, produced under marginal agricultural condi
tions, but with significant potential growth in overall demand.
 
With the:e characteristics, policy should be 
oriented to maxirizi;ig
 
cassava's development potential in Latin America, especially as a
 
means to i::crease incomes of small farmers.
 

Reeli.,ing cassava's development potential, therefore, depends
 
on 1inku tne sea lI-scale producer 
to growth mark'ets, particularly
 
the feec-cimpunent market. 
 At issue, then, is how to motivat .
 
investment in processini capacity so as to maximize access of small
scale 
far m> s to this market. Two design issues dominate: the
 
scale of r.ne processing plant and ownership and management of the
 
pIant. ScaIe will largely influence ownership options and both
 
will nfluence the 
deg-ee to which the cassava producer vertically
 
integrates irto processing and marketing of chips and pellets.
 

Small-scale agroindustry is rare in Latin America, especially
 
compared wvith Asia. Much of the small-scale processing that is done
 
in Latin America is done by rhe producer himself. Panela, cheese,
 
farinha de mandioca, aid chuno production are all cases where the
 
far;er 
himself invests in processing capacity. The alternative in
 
Latin America has been large-scale processing plants, for example,

rice milling, sugar refining, milk and cheese processing, maize
 
starch productior, 
and oilseed crushing. Rarely have processing
 
plants of intermed'ate size been a feature of the agricultural
 
economy. Farinha proo.ction, in odrts of northeastern Brazil, is 
one of the few examples of intermediate processing plants. Three 
factors contrihuted to the development of these plants. First,
 
Brazilian manufacturers designed intermediate processing machinery,

such as hydraulic presses and mechanized roasting equipment.

Second, cassava production itself reached a sufficient density to
 
support specialization and economies of 
scale in processing. Third,

improvements in transport infrastructure aided the process. By
 
contrast, 
in the North region of Erazil farinha is still produced at
 
the farm level.
 

lhe farinha economy of the Brazilian Northeast provides the
 
model for the prospective cassava 
chip industry of Latin America.
 
This chip industry, however, must pass through various stages to
 
arrive at such 
a model. The initiation must focus on stabilizing

market conditions for the cassava 
farmer, thus motivating him to
 
expand cassava production. The initial production base must be
 
bu t on an inteiiation of the farmer into processing. The
 
technology of solar drying of cassava 
is well adapted to such an
 
integration; it makes use of underemployed labnr during the off
season. Moreover, the 
processing plant provides the mechanism for
 
operation of the price floor. 
 The farmer can expand production, and

if prices in the food market rise, he will still be better off, 
because. ie ,Ii11 have the funds to cover the investment in the
 
processing plant through sales to the fresh market. 
 Independent
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processorz do not have such flexibility in covering the capital
 
costs of the plant. A certain critical density of production needs
 
to be developed before there is any movement to specialization in
 
processing, motivated by scale economies (Lynam 1987). The
 
operative factor here is a sufficient density ro minimize transport
 
costs for roots, on the one hand, and the effective price linkage of
 
the cassava root and feedgrain markets, on the other. Otherwise,
 
spatially separated, small-scale plants operated by producers will
 
have the advantaqe. 

Developing the market for cassava '-Ips and pellets in Latin 
America requires key institutiona, interventions in order to 
overcome the particular kind of market failure inherent in lack of 
diversification in cassava markets. These interventions to date 
have been organized around pilot projects in key target regions. 
The initial interventions must demonstrate the economic and 
technical feasibility of the processing plants, create market 
channels to mixed feed factories, and develop plans for the backup 
of oroduction increases. This process obviously requires an 
integrated, institutional approach in he initial stages, with 
institutional costs declining as the demonstration effect starts to 
take over. Key services are a line of credit for small-scale 
agroindustry, technical assistance in plant construction and 
management, extension services for production technology, and 
contract development between cassava drying plants and feed 
factories. Proper organization of these pilot projects can ensure 
that small-scale farmers are the primary beneficiaries of develop
ment of the dried cassava market (Lynam et al. 1996). 

CONCLUSIONS
 

Agricultural economies in tropical Latin America have undergone
 
significant structural change during the pc.twar period. Changes on
 
the production side, such as massive mechanization, increased
 
fertilizer and agrochemical use, and the advent of improved
 
varieties in some major crops, were matched by significant changes
 
in food demand u.e principally to rising incomes, rapid urbaniza
tion, End major changes in the organization of food wholesaling and
 
retailing. Changing consumption patterns and repid demand growth in
 
income-elastic food commodities created significant growth markets
 
and incom(- generation potential for uomestic producers. In many
 
commodities, however, production was not able to respond quickly
 
enough to meet rising demand, resulting in either increases in
 
imports or upward pressure on prices. This rapid structural change
 
created a complex set of issues for policymakers, especially how to
 
best use changing domestic demand to modernize agricultural
 
production while ensuring that food prices were kept in line.
 
Meeting the food needs of the burgeoning urban population and yet
 
controlling inflation became a major policy concern.
 

Nowhere were these issues more pronounced than in the feed
livestock sector in tropical Latin America. Expenditure on meat
 
formed a large component of the consumer's total budget. Moreover,
 
the relatively high income elasticity resulted in a significant
 
growth in demand. But growth in the supply of beef, the predominant
 
meat in the diet of tropical Latin America, did not respond
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sufficiently to meet the growing demand. 
 In part, this was due to
.:,
1ogical limits on the rate of growth in beef production, and, in
 
pi -t, to the reliance on extensive systems. The area devoted to
 
pastj:re expanded more or less 
in line with growth in cattle stock.
 
Only in Brazil and 
Venezuela were there major increases in the
 
stocking rate, and even in those countries these increases started
 
from !or levels.
 

This yap between the supply and demand for beef was 
met, not by

beef imports, but by increases in the production of alternative
 
meats, especially poultry. Poultry production expanded rapidly 
in

the last two decades 
 in tropical Latin America, as production

systems became more intensive and marketing systems for poultry

achieved significant scale economies. Real 
prices of poultry fell

in most countries, while the price relative 
to beef fell even
 
further. The poultry 
sector was the solution to overall Price

inflation 
in the meat sector. First, supply was responsive to

profit incentives, and meat supplies in the short rui 
were not cons
trained by biological or reproductive limits. Second, substitution
 
between beef and poultry was significant, with the falling price of

poultry putting a lid on rising beef prices. The poultry sector
 
made the whole meat sector more manageable and more responsive to
 
short-run shifts in demand.
 

The rapid increase in poultry production resulted in numerous
 
backward linkages to other sectors in the agricultural economy. The
 
derived demand for feed components, especially carbohydrate sources,

increased dramatically. Not all countries have exploited the oppor
tunity created 
by this market to develop feedgrain production (and

income generation potential for feedgrain producers). Moreover, all
 
tropical Latin American countries, except Paraguay, have become net

importers of feedgrains, as production has been unabie to keep up

with demand. As with diversification in meat production, one of the
 
means to increase supplies of carbohydrate sources for the feed

industry is to diversify sources of supply. Some countries, such as
 
Colombia and Mexico, have been particularly successful in developin'

sorghum production. Dried cassava 
offers another distinct, and yet

unexploited, alternative for increasing supplies of 
feed components.

Cassava will not completely replace maize or sorghum, but there is 
a

potential niche in most agricuItural sectors in tropical Latin

America where cassava can be competitively produced to compete with
 
feedgrains in mixed feed rations.
 

Latin America is at a stage in its development where diver
sification should be occurring 
in cassava markets. However, Latin
 
America lags well behind Asia in this regard. There are many

reasons for this lag, but the principal factor has been that prices

in cassava food markets have not been an efficient indicator of the

relative profitability of investing in cassava processing capacity.

Price variability has increased the risks of entrepreneur investment
 
in these new markets. Linking price formation in cassava markets to

feedgrain markets would provide the basis for cassava begin to
to 

take part in the development process in Latin America. However, in

Latin America, this will require an initial institutional interven
tion to 
form these market linkages. Moreover, encouraging cassava
 
can be a policy tool for equity by making the development process
more equitable. Linking the small-scale, cassava-growing farms,

which 
are characterized by underemployed labor and land resources,
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to a growth market, such as exists for dried cassava, can achieve
 
increased income in a stratum that has bean increasingly margina
lized in the recent growth process in Latin America.
 

In . cent times the economic climate in tropical Latin America 
has been appropriate for bringing cassava into the agricultural 
policy process. The 1982 debt crisis resulted in major realignments 
in foreign exchange raLes, reductions or elimination of subsidies, 
and a renewed emphasis on increasing domestic production and 
reducing imports. Except for Venezuela, cassava has become 
competitive with feedgrains under existing grain pricing policies. 
Demonstrating that cassava can be a vehicle for raising labor and 
land productivity in marginal agricultural zones, for increasing 
%mall farmer incomes, and for reducing feedgrain imports will ensure 
that cassava will be a component it future overall agricultural 
planning. Cassava adds f.jxibility to the planning process, and it
 
provides a cropping alternative especially adapted to tropical
 
conditions. The niche is there; it only remains to exploit it.
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7 
Trends and Prospects for
 
Cassava in India*
 

P.S. George 

Indid accounts fcr about 3 percent of the world's cassava area
 
and 5 percent of the world's production of cassava. During 1983/84,

tne area under cassava was less that 0.2 percent of the total
 
cropped area in india and the rice equivalent of cassava production

equaled about 
5 percent of the total production of rice in the
 
country. Though 'he 
area under cassava and its production do not
 
occupy an important position in the Indian agricultural economy,
 
cassava is an important crop in the two states 
 in which its
 
production is concentrated, Kerala 
and Tamil Nadu. In 1960/61,

Kerala accounted for" about 88 percent of 
the cassava area in India,
 
and Tamil Nadu accounted for another 9 percent. By 1983/84,

Keraia's share of cassava 
area was still about 76 percent, and Tamil
 
Nadu had increased its share to about 
16 percent. About two-thirds
 
of total production in 1983/84 came from Kerala; about a quarter
 
came 	from Tamil Nadi.
 

Because Kerala has chronic 
rice deficits, cassava was popula
rized as a cereal substitute toward the end of 
the last century, and
 
it continues to play 
that 	role even today. The erea under cassava
 
accounted for abou' 8 percent. of the total cropped area 
in the state
 
ir, 1983/84; converted to its rice equivalent, cassava production
 
equaled about 145 percent of rice production. Most of cassava
 
produced in Kerala is for home consumption and comes from rainfed
 
land. More thain half the cassava area in erala is concentrated in
 
the three southern districts of Trivandrum, Quilon, and Kottayam.


Agriculture in Kerala is characteried by its emphasis on
 
plantation crops, especially rubber and 
coconuts. Because of the
 
permanent nature of these crops and the high 
returns they give,
 
cassava does not compete with them. At the same 
time, with
 
increasing returns for these crops, 
there has been a tendency to
 
bring even somewhat marginal lands under rutber and coconut
 
culLivation. So the area available for 
 cassava ,iight decline. A
 
comparison of food and fodder crops made 
in a study of the economics
 
of crossbred cattle indicates Lhat in the plains and hilly 
areas of
 
Kerala the net income from cassava was less than the incomes from
 
paddy and fodder crops during the mid-1970s.
 

*Summaries of the six country case studies 
are presented in
 
these proceedings. IFPRI has published the complete text of this
 
paper as 
part of a series of working papers on cassava. See P. S.
 
George, Trends and Prospects for Cassava in India, Working Paper 1
 
on Cassava (Washington, D.C.: IFPRI, May 1988).
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Most cultivators in Kerala grow some cassava as a pure crop or
 
as an intercrop on garden patches or plots on the hillsides.
 
Chemical fertilizers are rarely applied. In the major cassava
growing areas of the state, /0 to 80 percent of the growers have
 
less than 0.4 hectares of land. In the midland and highlbnd zones
 
of the state, not. less than a third of the cultivators depend on
 
cassava as their principal crop.
 

In Tami ;Nad, the Kanyakumari di-trict (which is geographi
cally an e,.tension of Kerala's Trivandrum district) produces cassava
 
mainly as a supplement to the rice diet. As in Kerala, production
 
occurs mostly orrrainted land. However, the introduction of cassava 
;fr the. .Sailri d s r ict f ami ; Nadu, Virrr:r, -- l- Oev,'cp usti I 
after thu tencor'd Wolrld War, was influenced by the industrial use of 
cassava for the ranufacture of starch. This district now accounts 
for more t hin h--i the cassava area In Tamil Nadu. Much of this 
land is ir-rigated, and a large proportion of the cassava produced is 
used for indLstr ial purposes. ]he use of chemical fertilizers iscerrmrn. r'ild dirtusual ly much higher than in <era1a 132 tons per 
nectarv in airi1 Nadu aiainst 16 tons per hectare in Kerala in 
19 81 ,8,h i ch ref lec ts the nature of the land under ceosava 
u t ivation arnd cultiral practices. 

('assva s consumed mainIly as baked tubers in India. Small
 
q.anti i ,,s art: in the form of chips, flour, and sago, which is
i iced 

Oitvet -,tarch that is roasted, dried, and fini- d. Cassava used to 
be ,'e mair tstaplt in the diets of many lo,v-income households, and 
cortnis ro ht- an important item of consumption for many, though 
,r!,!yacctnss to rice has reduced dependence on it. A consumer survey 
ondirI d i i cr/? indiicates that nearly all householders in Kerala 

used Cossad as a supplement. to their rice diet or as a side dish. 
u ring p ri oIds of scars ity, cassava is used as a substitute for rice 
by i-ricurore peop Ie. The social stigma attached to cassava
 
product ion was removed when the middle-class population with fixed 
incomes bejanr to consume cassava during periods of high inflation. 
Iht ruowir' demand for cassava from the middle-class, fixed-income
 
(Jroup rtached a peak ini the early 1970s. The average daily 
consuiript ion per capi ta in Kerala ,vas est imated to be 0.2 kilograms
 
iiFrural areas and 0. 1 kilograms in urban areas. 

Ihe avai labi lity of most food items in Kerala is at a minimum
 
during .July and August, and these months are the worst period for 
the poor. Since cassava can be planted at different periods and 
since there is some fleyibi'iity in the harvesting period (even to 
toe ,.tent of harvesting the tuber before it is fully mature), many 
poor households survive on a cassava-dominated diet during these 
months. Though "he harvesting of the principal crop at maturity is 
scheduled c ly in February, there is a minor crop season in which 
the harvesting period coincides with the July-August period of 
scarc i ty.

The industrial use of cassava began after the Second World War 
when starch and flour were manufactured to meet shortages of maize 
and potato starch from Western countries and cassava starch from 
Indonesia, which was used in textile mills. Limited quantities of
 
cassava 
were used in products such as dextrines, manioc meal, and 
glucose. Starch is also used in the manufacture of sago, mostly in 
lamil Nadu. Restrictions imposed during the 1960s on processing and 
exporting cassava and its products from Kerala induced the growth of 
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cassava-based industries in Tamil Nadu. 
 Attempts to expand the
 
industrial use of cassava in Kerala have 
met with little success.
 
But this is not 
true 	in Tamil Nadu, particularly in Salem.
 

TRENDS
 

Cassava area in India was 
2.7 million hectares in 1960/61, and
grew 	 rapidly through the 1960s at an annual rate 	of about 4 percent
(Table 1). The growth 
rate was still positive during the 1970s, 0.3
 
percent, but it fell during the late 1970s 
and early 1980s, making

the growth rate for the whole 1970/71 to 1983/84 period negative-
1.2 percent. Cassava area reached a peak of 
3.9 million hectares in
1975/76, hut then declined, falling to 3.0 million hectares by 
1983/84.


Ihese changes were heavily influenced by changes in the area
onder cassava in Kerala. he growth rate of cassava area 	 in Kerala 
was highly positive during the !960s, 3.1? 	 percent, but it became
negative, falling tc -2.3 percent for the 1970/71-1983/84 period.
Cassava area in this state was 2., million hectares in 1960/61,
reached a peak of 3.3 million hectares in 19/5/76, and fell below 
the 1960/61 level to 2.3 million hectares in 1983/84.


1The orowth rate of area in lamil Nadu was steadier. it was
about 9 percent througgh the !960s, and remained positive through the1970s and early 1980s at 1.3 percent. The rate of growth in recent 
years has not matched the rates of 
earlier years, however.
 

The all-India average yield of cassava increased from 7.2 tons 
per hectare in 1960/61 to about 19 tons per hectare in 1983/84, an
annual growth rate of 3.4 percent. the growth rate 	 for the 1960s 
was about 9 percent, fe I I to 0.2 percent in the 1970s, and was 
slightly higher, 0.5 percent, for the 1970/71-1983/84 period. 
 There
 
was a sudden increase in yields (which may be partly due to 
a change

in estimating procedures) from 7.1 
tons per hectare in 1962/63 to

11.6 tons per hectare in 1963/64. The increase was more or less
gradual afterwards until it reached another peak, 17.5 tons per 
hectare, 	in 1972/73.


The all-India yields reflect two 
distinct phases in Kerala and
 
Tamil Nadu. In the first phase, which lasteo until 1974/75, yields

in ramil N'adu remained more or less stagnant at about 0 tens per
hectare, but Kerala's were usua!ly much higher. In the second 
phase, beginning in 1975/76, 
yields in Tamil Nadu increased
 
substantially and maintained the tempo through the end of the
decade. In 1983/84, the average yield in Kerala was 16.7 tons; it 
was 31.? tons in Tamil Nadu. Between 1960/61 and 1983/84, yields of 
cassava increased at an annual rate of 2.9 percent in Kerala and 7.2
 
percent in Tamil Nadu.
 

These chanqes in area and yield resulted in an increase in 
cassava production from nearly 2.0 million 
tons 	in 1960/61 to 5.8
million 
tons in 1983/84. The increase 


9	 was most rapid between
 
1960/61 and 1 69/70--reaching as 
high as 12.7 percent--and somewhat
 
more gradual until peak production of 6.6 million tons 
was achieved 
in 1975/76. But by 1983/84, production had declined to 5.8 million 
tons, as the growth rate for the 1970/71-1983/84 period fell and

became negative. The 
growth rate for the entire 1960/61-1983/84
 
period was 4.7 percent.
 



Table 1--Trends and growth rates for area, yield, and production of cassava, selected years, 1960/61- o
 
1983/84
 

Area Yield Production
 
Tamil All Tamil All Tamil All
 

Year Kerala Nadu India Kerala Nadu India Kerala Nadu India
 

(1,000 (kilograms/ (1,000
 
hectares) hectare) metric tons)
 

1960/61 242.2 24.6 274.0 6,949 9,638 7;186 1,683.0 237.0 1,969.0
 
1970/71 293.6 38.6 345.2 15,726 12,088 14,860 4,617.2 466.6 5,129.6
 
1975/76 326.9 50.1 392.0 16,489 22,272 16,934 5,390.2 1,115.8 6,638.3
 
1983/84 233.0 48.1 304.7 16,752 31,193 19,035 3,903.2 1,500.4 5,800.2
 

Growth rates
 
(percent)


1960/61

1969/70 3.12 9.38 4.08 10.50 2.17 8.61 13.62 11.55 12.69
 
1970/71

1979/80 -0.61 3.50 0.25 -2.31 11.79 0.15 -2.92 15.29 0.40
 
1970/71

1983/84 -2.27 1.30 -1.20 -1.01 8.64 0.47 -3.28 9.94 -0.73
 
1960/61

1983/84 0.68 2.93 1.32 2.88 7.20 3.36 3.56 10.13 4.68
 

Source: 	 Compile( from various issues of AQricultural Situation in India. Calculation of growth rates
 
was made by the author.
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The growth of cassava production in the 1960s in India 
was
 
closely linked with cassava production in Kerala. During the 1960s,
 
the annual growth rate of production in Kerala was 13.6 percent, and
 
production grew from 1.7 million tons in 1960/61 
to a peak of 5.7
 
million tons in 1972/73. However, the growth rate became negative,
-3.3 percent, during the 1970s and early 1980s, with production

falling to 3.9 million tons in 1983/84. Over the entire 1960/61
1983/84 period, the growth rate of production in Kerala was 3.6
 
percent.
 

In lami1 Nidu, the growth rate of production during the 1960s 
was 11.6 percent, so that production increased from 237,100 metric 
tons in 1960/61 to 466,000 metric tons in 1970/71. The growth rate 
increased during the 1970s, but fell during the early 1980s so that 
the growth rate for the 1970/11-1983/84 period in Tamil Nadu was 9.9
 
percent. Production in 1983/84 was 1.5 million tons. 

About /0 percent of the cassava produced in Kerala was used for 
human consumption in 1981. This came mainly from the Kanyakumari
district. Nonavailability of rice was the major factor responsible
for increased cassava consumption. Data available from consumer 
surveys indicate that the income elasticity for cassava is high 
among the poorest households and echelons with increased income, 
becoming negative for hiah-income groups.

Though estimates of starch production vary, it is estimated 
that about 30 percent of the cassava produced in India is used for 
the manufacture of starch. With another 55 percent going for human 
consumption, only about 15 percent cf the production remains for 
other purposes, such as feeding cattle directly.
 

Cassava prices showed large annual fluctuations. Retail prices

of cassava were about 25 percent higher than wholesale prices. With 
increased availability of rice, the ratio of retail prices of rize 
to cassava has fallen in recent years.

There has been an improvement in the production of livestock 
products, and this has generated increased demand for livestock 
feed. The supply of the raw materials available for cattle feed is 
likely to fall short of anticipated demand. Utilization of cassava
 
in manufacturing cattle feed can be an effective means of bridging 
the gap in feed availability.
 

There is no systematic procedure for obtaining data on domestic
 
utilization of cassava for different uses. Therefore 
it is not
 
possible to obtain reliable time series data on cassava utilization
in India. As data based on a constant proportionality between uses 
in deriving the dumestic utilization pattern indicate only produc
tion changes, they were :iot used in the study. Instead, whatever 
fragmentary evidence is available from various sources has 
been
 
brought together to give some idea of the 
 domestic utilization 
pattern.
 

DaLa from the 17th and 28th rounds of the National Sample
Survey 
(NSS), which relate to 1961/6, and 1973/74 respectively,
indicate that during this period rice consumption in Kerala 
declined, but. cassava consumption increased. The per capita daily
consumption of rice was 1,136 calories in 1961/62 and 840 calories
 
in 1973/74; per capita daily consumption of cassava was 182 calories
 
in 1961/62 and 278 calories in 1973/74. These estimates were
 
consistent with estimates from food balance sheets of rice consump
tion, but are underestimates for cassava consumption.
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The per capita consumption 
of rice did not vary much between
 
urban and rural areas, but per capita consumption of cassava did. 
For example, the 28th round of the NSS showed that per capita
consumption of rice was 845 calories in rural areas and 190 calories 
in urban areas. In the two lower expenditure groups in rural areas, 
more calories came from cassava than rice. 

A food habits survey conducted by the Operations Research Group
(ORG) during the early 19/Os indicated that the average daily
consumption of tubers and roots (mostly cassaval by adults was 175.3 
grams, by school children was 120.8 grams, and by preschool children 
ras 30.9 grams. lhe ORG study also showed that the number of 
2alories obtained from rice increased with income, but that the
number of calorie,, obtained from cassava decreased with income. A
study by the Internationai Food Policy Research Institute showed the 
same trend. 

!he estimates of the income elasticity of demand for cassava 
based on the NS data show that lower income groups had positive
values and hiqhur income groups had negative ones. Furthermore, the 
aggregate i n-omu elasticity was positive for rural areas and 
negative for urbar areain . ome cross-section surveys also indicate 
a negative re lat i onship between cassava consumplt ion and income. 

5ince data on all-India prices of cassava are not available, it
is possible Lo analy:e only the price trends in the major production 
areas, especially Kerala. ihe farm price of cassava in Kerala 
increased from Ifs /85 per Cuintal in 1960/61 to Rs 70.02 per
quintal in 1983/84. lhe increases during 1964/65 and during 1973/74
over the prices of the immediately preceding year were substantial. 
While the overaill It trldcy for prices to increase was maintained 
throughout the Peri d, there were nine years between 1960/61 and
1983/84 when fari prices fell from the previous year's prices, in 
fact, the tendency for a year of high prices to be followed by a 
year of fall ing pr ices was noticed even during the 1950s. The

Tapioca Enquiry Committee attributed this to farmers' behavior.

Ihey t,/Cnded to plant additional 
 land with the crop the year after 
the price was high and to take additional land out of cassava 
cultivation when prices declined in trie following year as a result 
of increased production. 

MAJOR ISSUES
 

The High Level Committee on Land and Water Resources appointed

by the Government of Kerala identified 
a number of constraints to

increasing the output of cassava. 
 These include the prevalence of

low-yielding varieties; the slow adoption of modern production 
technology; 
the lack of awareness of improved practices; the use of
 
uncertified, diseased planting material; the absence of plant
protection practices; an inuncertain market with fluctuations 

prices; and 
poor avenues for alternative uses of cassava products to
 
generate larger market demand.
 

Though research and extension on cassava have only been carried
 
out on a limited scale, it has been possible to evolve some high
yielding varieties 
(HYVs). Most of the research has been carried
 
out 
at the Central Tuber Crops Research Institute (CTCRI) and the
 
agricultural universities of 
Kerala and Tamil Nadu. To accelerate
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the adoption of research findings by farmers, the CTCRI has launched

the Lab-to-Land Programme. Information 
on the cultivation of HYVs 
and local varieties obtained from participating farmers indicated 
that during 1984/85, farmers realized an average yield of 26.28 tons 
per hectare HYVs 14.30 perfrom and tons hectare from localvarieties, against 30 tons per hectare from HYVs on 
the CTCRI farm.
 
Yields obtained from research stations reached 
as high as 60 tons
 
per hectare. CTCRI trials cf cassava-based multiple cropping

systems showed that the maximum tuber yields, 47.8 tons per hectare,
 
came from a system that mixed cassava and balanas.
 

[he trends show that a turning point was reached in the 1970s
for the area, yield, and production of cassava in Kerala. The roleof cassava as a -ereal substitute was highlighted before 1974/75,
but this aspect -,f. given adequate emphas's after this year.This has bearing on the availability of rice from within the state 
and from imports from outside. Though cassava is not majora
competitor with rice in terms of area allocation, the competition on 
the demand side is reflected in the allocation of other resources

for cassava production. For example, about three-fourths of the gross irrigated area in Kerala was accounted for by rice, about 40 
percent of the rice area was covered by HYVs, and a major portion of

fertilizers used in Kerala was accounted for by rice. In contrast,

less than 3 percent of the cassava area was irrigated, leaving 97percent to be grown on rainfed area. Though HYVs of cassava have
been introduced by the CICRI since 1963, there has not been much
effort to spread them. An evaluation study by the State Planning

Board indicated that 64.5 percent 
of rice was treated with fertilizers, while the corresponding percentage for cassava was only
15.1
 

Data from a survey made by the CTCRI of farmers from villageswhere the Lab-to-Land Programme was in operation during 1984/85 show
 
a net return of Rs 2,839 from I hectare sown with local varieties of
 
cassava, but a net return of Rs 5,100 from shifting to HYVs. The 
net income from the HYVs cultivated at the CTCRI 
farm was Rs 6,085.

The unit cost of production of HYVs was less than the cost per
kilogram at the CTCRI farm. 

The data on costs and returns uggest a number ' conclusions. 
Cassava does riot compete effec'ively with tree crops such as 
coconuts arid rubber or with garden land crops such as bananas.
Also, in most cases cassava is grown in areas where it has some 
comparative advantage because of 
its agroclimatic requirements. Itdoes not normally compete for land with food or feed crops withwhich it competes on the wemand side, except in some dry land areas
in districts sini lar to Kanyakumari . The cost of production of 
cassava HYVs is such that they can effectively compete with other
 raw materials used in the manufacture of starch and cattle feed, and 
at the low competitive rates, these varieties offer enough incen
tives for farmers to adopt improved cultivation practices to get
higher yields. Utilization of cas.,ava in livestock feeds is an
important area that has not been systematically explored. Even most 
feed composition studies in Kerala have includedonly cassava 
residues. In a linear programming study on optimum feeding
practices ;nvolving 52 combinations of cow type, size, and milk
yield, one author determined the composition of different feeds in a 
Tamil Nadu distrirt. Cassava appeared to be a component of the
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optimum feedmix only for crossbred cows of 300 kilograms yielding 1'
 
kilograms of milk. Farmers could realize saving, of 9 percent over
 
their current feeding practices if they feed their cows the optimum
 
mix. It was not optimum for larger crossbred cows with higher
 
yields or for buffalo.
 

In the absence of actual data on feed composition and cost of 
production, a su vey was conducted among feed manufacturers to 
obtain some idea of the potential for the use af cassava in feed. 
Of the 13 manufact-urers who responded, 6 used ca:sava in animal 
feeds and 1 used it. in poultry feed. However, the maximum quantity 
of cassava used in animai feeds was 10 percent. It was only 1 
percent in poultry feed. Four manufacturers used les. than 2 
percent cassava and 1 us;ed I percent. All the feed manufacturers 
were willing to include cassava in animal and poultry feed, provided
that good quality dried cassava was available throughout the year at 
an economic price. Cassava would replace maize, jowar, and broken 
rice in the feeds, up to a maximum of 20 percent, but in most cases 
only up to 10 percent of the feed mix. 

1he manufac trers were asked what price woud induce there to 
switch from foodgrains to cassava. Ihey replied that it would he 
between Rs 1,000 and Rs l,e00 per ton. Assuming an average price of 
Rs 1,250 per tori of dried cassava at the processing plant, and 
pro'iding an a lowance of Rs 250 per ton for processing charges,
transportation c: arges, and margins to the dealers, this would imply 
a price of about Rs 1,000 per ton of dried cassava at the farm 
level. An average tuber-to-chips ratio of 2.75: 1.00 would imply 
that the economic price at which feed manufactulers would subs ti tutc 
feedgrains with cassava would he at a farm-level price of about 
Rs 360 per ton of raw cassava, which is considerably below the price 
triat prevai led n 1983/84. At a price of Rs 360 per ton and with 
cots and yields realized by farmers growing HYVs in the Lab--to-land 
Programme, tie net return would be Rs 3,228 per hectare. The net 
return to farmers at this price is much lower than the net return 
realized for 14YVs in 1984/85, but higher than the net return from 
local varieties.
 

Stadies based on the composition of animal feeds have indicated 
that dr ed cassava could replace at least 20 percent of the cereals 
now used for poultry feed and even more than that for cattle and pig 
feed. The use of cassava in compound feeds is very limited, 
however. At the same time, many farmers use cassava chips and 
cassava waste to feed cattle at home.
 

PROJECTIONS
 

the trend growth rates for area show a wide range, varying 
according to 'he number of years included in the estimation 
procedure. In view of the differences in trends, it can be assumed 
That the estimates based on the recent past (that is, a shorter 
period) represent a lower bound, and those based on the longer
period, an upper bound. the projected area for 1990 has a lower 
bound of 288,100 hectares and an upper bound of 354,000 hectares 
(lable 2). For 2000, the lower bound is 257,600 hectares and the
 
upper bound is 406,400 hectares. A different set of projections
 
incorporates adjustments for possible changes in the area iW
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Table 2--Projections of 
area, yield, and production of cassava, 1990
 
and 2000
 

State/Year 
 Area Yield Production
 

(1,000 (kilograms/ (1,000
 
hectares) hectare) metric tons)
 

Kerala
 
Trend
 

1990
 
lower bound 201.4 14,256 ...
 
Upper bound 260.6 19,412 ...
 
2000
 
lower bound 160.0 14,256 ...
 
Upper bound 274.2 25,234 ...
 

Adjusted
 
1990 231.0 17,000 3,927

2000 
 231.0 19,700 4,55!
 

Tami 1 Nadu
 
Irend
 

!990
 
Lower bound 55.2 50,466 ...
 
Upper bound 
 61.7 56.363
 
2000
 
lower bound 63.4 100,693 ...
 
Upper bound 81.3 129,121 ...
 

Adjusted
 
1990 
 58.5 34,400 2,012

2000 72.3 43,600 3,152
 

All-India
 
lrend
 

1990
 
Lower bound 288.1 17,741 ...
 
Upper bound 354.0 22,131
 

2000
 
Lower bound 257.6 18,578 ...
 
Upper bound 406.4 30,549 ...
 

Adjusted
 
1990 329.5 19,900 6,557

2000 358.3 24,500 8,778
 

Sources: Calculations made by the author.
 

Notes: The adjusted estimates assume 
that the area in Kerala will
 
stabilize at the level of 1990 and that 
the proportion of
 
cassava area 
in other regions will increase. The adjusted

estimates for 
yield were made with adjustments in the trend
 
estimates to allow for progress 
in the adoption of improved

varieties arid greater use of 
irrigation and fertilizers.
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different regions: it assumes that the area under cassava in Kerala
 
will stabilize around the level projected for 1990 and that the area
 
in other regions will increase. These projections for ?000 are
 
close to the average for 1969/70 to 1971/72, namely, 350,000
 
hectares.
 

When trend growth rates are used, the projected all-India
 
yields for 1990 range between 17.1 and 22.1 tons per hectare. For 
2000 they range between 18.6 and 50. 1 tons per hectare. Yields 
projected on the basis of past trends for Tamil Nadu reflect the 
high growth rat.e of the 1960/61 to 1983/84 period, and so appear to 
be beyond reacih on the basis of Currently avai1able varieties and 
the rate of adoption of new varieties. Therefore, considering that 
progress in the adoption of HYVs has been slow and that cassava 
develo pment. has had I ittle importance placed on it, one can 
speculate that aIl-India cassava yields may be 20 tons per hectare 
in 1990 and rise to 25 tons per hectare in 2000.
 

The projections for area and yields indicate that production of
 
cassava in 1990 will be 6.6 milli n tons and that by 2000 it will go
 
UIp t.o0.8 miillion tons. Kerala's share in all-India product ion is 
projected to fall to 60 percent in 1990 and 2 percent in 2000. At
 
the same time, the share of lam il Nadu is projected to i-icrease to 
30 percent in 1990 arid to 36 percent in 2000. Sta tes ether than 
Kerala and lamil Nadu, which between 1981/82 and 1983/84 produced an
 
average of 5 percent of India's cassava, are projected to produce 10
 
percent of it irr 1990 and 12 percent of it in 2000. 

Changes in the demand f-)rcassava for human consumption occur 
through changes in tastes and preferernes, income, relative prices, 
and population. It is assumed that. there will be no major change in
 
the tastes and preferences of consurmiers in the important consumirig 
centers over the period of the projections.
 

lhe income elastic Lies indicated by the NSS and cross-section 
t 
surveys suggest tha although low-income c roups wi I1 increase their 

consumption o f cassava, increases W t:he incomes of middle-income 
fami lies and changes in Whe distribution of inconme wi Il reduce 
overall cassava consumrption. In view of these estimates, the income
 
elasticity of cassava can be assumed to be close to zero, and 
thiertf ore the effeat of income changes on consumption can be 
exceI furetmthre projectioni framework.
 

The availability orf rice and orhrer cereals has been satisfac
tory and can be expec'ted to improve. Ilhis will keep their market 
price within certain limits ancd makes it unlikely that relative 
pr ice will move in favor of cassava. Therefore, no increase in the 
demand for cassava for human consumption orr account of changes in 
relative prices is envisaged. 

Populat.ion change wi1l thus he the maior factor influencing 
cassava consump' ion. MIe anriual growtfh rate of population in Kerala 
during de last few years has been slighltly less than 2 percent. 
Cunsiderin that the arua l growtth rate of consumption between 
1910/0t and 1981 was less than 1 percent, and that population 
increases would be the major factor contributing to the increase in 
the demand for cassava for humar consumption, it is estimated that 
the demand for cassava for hruman consumption ii increase at an 
annual rate of .5 percent, so that tihe quantity demanded in 1990 
wili be about 3.3 million toin ard that in 2000 will be about 3.9 
millicn tons (lble 3). 



137 

Table 3--Uses of cassava projected to 1990 and 2000
 

1981/82 to
 
1983/84 Proiections
 

Use Average 1990 2000
 

(1,000 metric tons)
 

Human consumption 2,956 3,330 
 3,865

Starcha 
 1,625 1,750 1,875

Cattle feed 
 820 1,850 3,850

Exports 
 ... 100 500 

Total 5,401 
 7,030 10,000
 

Source: Calculations made by the author.
 

alhis includes 20 percent waste.
 

In view of the availability of maize and 
starch manufacturers'

preference for maize starch, it is assumed that the demand for 
cassava by starch manufacturers will increase only marginally fromthe current demand of 1.6 million tons (which includes an allowance 
of 20 percent for wastage) to 1.8 million tons in 1990 and I.1 
mi 1Iion tons in 2000. 

It is estimated that the shortfall in concentrate feeds of
plant origin will be at least 5.8 million tons in 2000. Since about 
25 percent. of this deficit could be made up from cassava, there is ademand for about 1.4 million tons of dried cassava for this purpose.
Assuming that the ratio of raw cassava and dried cassava is 2.75:

1.00, the demand for raw cassava as an ingredient in animal feed is
 
projected to he 1.9 million tons in 1990 
 and 3.9 million tons in 
?000.
 

If prices are favorable and some efforts to export 
cassava
products are made, it may be possible to reach export targets of 
100,000 tons of cassava 
in 1990 and 500,000 tons in 2000.

Given a] these assumptions, the potential demand for cassava
will be about /.0 million tons in 1990 and 10.1 million tons in
2000. The major source of market expansion is likely to be the use 
of cassava for cat.tl.e feed. Thus by 2000 the likely demand will 
exceed the likely supply by about 1.3 million tons.
 

POLICY IMPLICAIlIONS 

Some of the constraints on the output of cassava might be 
overcome through the research conducted at the CTCRI, especially
through the development of high-yielding, disease-resistant 
varieties, as well as efficient cultural practices, research and
extension activities, and proper monitoring devices for the control 
of pests and diseases.
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Assured supply of good-qualiiy cassava on a continuing basis 
at

competitive prices is important. for inducing feed manufacturers to 
switch to cassava. iherefore, in addition to the existence of 
improved technology, it. is important to evolve suitable processing
faci l it. ieos and to integrate cutivators and feed manufacturers 
through appiopr-at2 crgliat, ional mechanisms. Such integration has 
already proved efe Ir e i1, starch production in lamil1 Nadu. Most 
ca;sava I)odhceriu d S,;la] Irmer:s ar( Many of them may a ISG have 
;oie ("t 1. e. farmer , o rani.'at ions are gr adual l Iy undertaking the 

01rgari.it iii of milk (1o lcl io,) and the !iuppiy of cat.tle feed. In 
fhis chain it may also he poss:; h I to iitirodhu-e cassava, at least in 

tri ma jor - :;2 2 va-p;,,odu2 cirnq re(lio ) , o that of t ct. ive link:; can be 
esta I i s i bhedtwe(e2 hn :;ipl y of cassava for, cmt.t 1( feed produc
tion, lhe di:,tr itit ion of coa t le fte , and the organi,.at.ion of milk
co)llec-t ion. 

11h olot.rrn l ivt-s ovt.ai able for bridging the lap ) :t.w en supply
anduemnd projected for 2000 are based ld 2)t.rtit o 2 , tohat. dilenid on 
area 2)1H2:.olri ,nd yitelI incr:a:stes. 0i2c2) the !.cope for increasing
lihe r n ride,rv c, iss i in K(et la and Iail i I Nadu above projected 
IevelIs i !; 1 l i t Ii, I I 1)f i p 1 area wi If tI2' rI( I o-xpansi or 


r 1e , I2dd it irI ) a 'if aiioit tI 0,000he:t.arc:s in other states.
O)n tbfi t,or her d i f y i 1 1(1 i IIc c sesI c, ,oI",(I, , y ie!Ifs w i Il 
2tt 

ns id ~evd 
hav e ! o r I Io :'8t 12o1:, r hec tare I ot iI I t he gap--an iiicrease of15 pe Ircc,a o ver 1)ro j ec It -d y it!I(I s . IF) vie:w of tLhe limit.at, ions of) 
irc1 t ,,.I; in ari , it t raily hi ) ic(io:;raiy I(o rotIrorIt. Iat (, oil :I rat.e es 
to2 raise2 y 22 lit 

2 w(oitd 11ly 

pro tul t ion ot cassava, tut. it. wou Id 


Ado)ot I2 !, It rot, o I rt.11. itut.e to increased 
also make it. po;:s i tIe to 

0ivI rl'i e , at Itr I )r t i a 1 Iy , :.;oire of t,11(e d i :;aitvari t ag)2W casSava has 
in itolmpet.ng tru2 ': co(otwith e cro :; like t.s andt rlbber or with garden 
la(d 1 1rop, I i,, wlhic'h iitet thebanianas142;, have alea uste t2o produce 

1112e k, y fI o f i n Ita I I ri 11-o j cted dremand i : thle c'pans ion 
oif t II e do ,t icmar'k I t rfirot lh c'as:sava 12:;1 in) catI. (" feed. The 
ma I or cns i on tand tlu i :1 diraind or i g irate ill urieconomicI(r a 2nt1 (-p ilH 

t:;S:;ava, lu icest ot tf ed prodter:; aid i r deqtia e I inkage between 
IarrteIr:; andi fet! 1 r I( t ic e r: . I I Il tt e r a1221sd i :cu:I2sed abto ve. InI 
r e ( di,t tIo Ih I ormer-, t.ht ecre:1121 i c j ice of Rs 360 j)1er" t.oln of 

'ssav i :;u)J;t2:;t,.ed hy fteed22 iir(lf2ic2t.tjir r".; otO r s a viable price for 
farmers if the (.cqt 11 1 ct ion,til iiior o1h can k down. 

DoveIOiloimelt oif export market.; is a b Bothalso possihi iity. wi I I 
requi 1(e I v(lav li It! ol:2a,,ay I :, t.aii and Iinkage ofpr ices , s11)pplies , 
producet.t r 2; ir( proets;sors lhr-ougtlh appropriate market ing arrangements .
technology ha:; a vi tal ro e . loplay in expanding yields and reducing 
unit costs to e I:s at which cassava 22an conipet.e effect. ive ly with 
tther a1 t er nt i ve.; a, a1ninrient. in feed product ion and onr aLt. 

211t.IernaLioh l markets. 
 Uls i 1,g cassav to it.; ful I demand potential 
and bridg ign the demand :uppl y gap i' I I depend upon development and 
adoption of improvetd tthotitlogy at. the ,arm leve 1, evolution of 
suitable prco:;ssing technology, and integration of producers and 
processors with cattle feed manufacturers. 

http:u)J;t2:;t,.ed
http:itolmpet.ng
http:limit.at
http:01rgari.it


Irends and Prospects for
 
Cassava in Indonesia
 

FalsalKasryno 

Cassava is the third most iinoortant staple food in Indonesia,

after rice and maize, and it is one of the most commonly cultivated
 
secondary crops in rural areas throughout the country. Indonesia is
 
already self-sufficient in the primary crop, rice, and 
has estab
lished policies in its cur'-ent five-year development plan to attain
 
self-sufficiency in cassava, maize, 
and the other secondary crops.


Cassava can be cultivated on any soil and climatological

condition in Indonesia. Ir, fact, it is more important where
 
agroclimatological conditions poor.
are It is widely grown on
marginal land, particular'ly on steep slopes where other crops cannot 
be grown efficiently. This practice may lead to serious soil 
eroson, particularly as cassava is planted with wide spaces and 
this might expose the soi I to rainfall and runoff during the early
stages of cassava growth, or after harvest. Cassava competes with 
rice in production on upland irrigated land and in rainfed regions, 
so incent ives given to rice production may reduce cassava 
production. 

The center of cassava production in Indonesia is Java; about 
two-thirds of Indonesio's cassava was produced there in the early
1980s, and East Java is the province that produces the most. The 
province of Lampung, on Sumatera, produced more cassava than any
other province Java; 47 percent of
outside in 1986, Sumatera's
 
cassava was produced there.
 

The cassava production systems on Java and on the outer islands
 
are different. Most Javanese farmers grow cassava intercropped with
 
other crops such as 
maize, upland rice, and legumcs. This makes
 
crop intensity high. But land productivity is still low. Monocul
ture plantings are most common near 
urban markets. In the outer

islands most cassava 
is planted in pure stands. Farm holdings there
 
are larger and less intensively cultivated.
 

Because 
cassava is essentially an upland crop in Indonesia, it
is rarely grown 
on irrigated land, where rice or perhaps sugarcane
 
are usually planted. Fertilizer use is also low, even though

application levels on otner crops, particularly rice, are high.

Farmers compensate for this to a significant extent by applying

manures. Whatever fertilizer is used is limited to nitrogen

(principally urea) and phosphorus (concentrated superphosphate).
 

*Summaries 
of the six country case studies are presented in
 
this proceedings. IFPRI has published the complete text of this
 
paper as part of 
a series of working papers on cassava. See Faisal
 
Kasryno, V,-ends and Prospects for Cassava in Indonesia, Working

Paper 3 on Cassava (Washington, D.C.: IFPRI, December 1988).
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Cassava roots are cuiioumed in many forms. They are boiled,

steamed, or fried; they are also processed further into qaplek-
dried cassava chips--and starch. Cassava is a major source of
 
calories and a major staple for rural households, especially where
 
the resource endowment and productivity are poor. Bitter varieties
 
are processed into qaplek or starch.
 

Caplek is produced in three steps. The cassava root is peeled

immediately after harvest., sliced, and 
dried. It can be stored for 
sever a I mont Is and has a moisture content of 14-18 percent.
Although gaplk contains only 2.84 percent protein on :i dry matter 
basis (compared with 11.86 'or soft red winter wheat and 47.32 f-! 
ex peI 1 r- soybean mea I ), it is an exce Ieen t energy source: it 
conta ins 4,000 k i Ioca (or ius per k i logram (compared wi Lb 4,254 for 
soft red w inter wheat 
arrd 3,8/0 for expel I er soybean meal ). This 
could make it. important as an animal feed. 

Other types of food that, are made from qapLek include qatot and 
tiw_L, which arc mado by finoistenirg the gaplek flour slightly and 
steaming it. Another food, _)_jf, is prepared by grating the roots, 
steaming the nash, dryini the product., and reconstituting it with 
steam. 

Starch is used by food and manufacturing industries, such as 
those producing krupuk (chips), snacks, alcohol, plywood, and paper.
Demand for starch by these industries was estimated to be 15,000 to 
24,400 tons per iontir i r) 1985. Most un i ts that make starch in 
Indonesia are basical ly household industries. 

Alcohol rmade from fresh cassava has been produced since 1984 by 
a pi lot project inI Latrpurrg . lhe two plants in the project have a 
joit capacity of 11,0 trons of cassava per (lay and are able toproduce 23,000 ki loliters of alcohol. Although the performance of
these plants is attractive, the project is rrot yet commercial ly 
viable.
 

In teris of irutiritiorraI va Irtic, cassava by-products are 
competitive with other teed sources. Cassava tops provide high 
qua Ii I.y roruIiage arid have been widely used by sma I lho ders to feed 
1argo arid sma I rum i Iants . Cassava peel ings have also been fed to 
livestock. But, because they are usually mixed witih soil, their 
quaIi ty is low. Cassava starch waste is used as a concentrate.
Because it is a by-product of the starch industry, its production as 
a sourcc of feed is tiod to the development of that industry. When 
it is a watery product it is bulky, but the dry form is economically
attractive as a source of feed than can be stored or transported. 

TRENDS
 

The rate of growth of cassava proouction in the 16 years

between 1969 and 1985 was slow, an average of 
1.6 percent per year.

In 1969 cassava production was 10.9 million tons, and by 1985 it had
 
risen to 14.1 fillion tons (Table 1). Most of this increase carre 
from Sumatera and Nusa Ienggara; production on Java was near Iv 
unchanged. the year-to-year fluctuations of cassava output are 
high. 

Harvested area under cassava declined at an average rate of 0.8 
percent annually in the 1969-85 period. Or, a regional basis, cassava 
harvested area dc;L irnd on Java, but grew modestly on the outer 
islands. A number of factors contributed to the decrease in area. 



Table 1--Supply utilization of cassava, 1969-85
 

Net 
 Total
Year Production Manufactured
Imports Supply Feed Food Consumption
Food Industry Waste 
 Direct Tapioca
 

(1,000 metric 
tons of fresh root equivalent)

1969 10,917 
 -930 9,987 200
1970 10,478 60 313 999 5,556
-945 9,533 2,820

1971 58 28u
10,690 -1,494 

191 953 5,123 2,990
9,196 184
1972 10,385 -1,007 9,378 
125 281 920 4,989 2,680


1973 11,186 !88 125 285 938 5,057
-210 10,975 220 221 2,780

1974 13,031 -1,160 324 1098 5,761 3,350
11,927 239
1975 1,546 221 346 1193 6,128
-303 12,243 245 3,800

1976 12,191 150 354 1224 6,356
-174 12,256 240 3,910

1977 12,488 422 363 i202-472 12,053 240 218 

6,415 3,610

1978 12,902 -856 359 1202 5,881 4,150
12,046 241
1979 13,751 -1,972 244 359 1205 5,179
11,779 234 4,810

1980 13,726 -1,073 

225 348 1524 4,584
12 ,653 4,860

1981 13,301 -1,036 

253 311 375 1645 4,244
12,265 245 5,720

1982 359
12,9C8 -616 

372 1594 4,341 5,350
12 372 247
1983 293 369
1 103 -748 1 ,355 1608 4,438 5,410227 
 293
1984 340
-1,125 14',7 1476 4,537 4,480
1 9 85 13,024 261
I,057 -1, 5 86 12 - 1 - 292 332 1695
249 
360 4637 5,300289 6-53 7 ,3 0
 1621 
 4,738 
 5,210
 

Source: 
 The figures for productiOn, net imports, feed, waste, and 
food manufactured
Indonesia, Birc Pusat Statistik, Neraca Bahan Makanan 
uses are from


Indonesia,
Pusat Statistik, 1969 1969 to 1985 1 Jakarta:
ro 1985). The figures Biro
 
indonesia, Directorate 

for industry and direct consumption use
General are from
for Food Crops, "Supply and Demand for
Indonesia," DCFC, Jakarta, January 
Food Crops in
 

1988.
 
Note: Tapioca consumption 
is defined as 
the total available 
 for consumption 
 minus direct
 cassava consumption.
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There was a fall ir, the rate of growtn of domestic demand for 

cassava. Government programs increased the amount of land used for 

the intensive cultivat on of food crop-;, for the cultivation of 
rice, and for forests, all at the expense of cassava. For example, 
the dec INe in c:assava area on Jama has been accompanied by .3n 

Irrc-ease in thte area:; of rkc: and ma i,'e, !he plant irotof perennial 

crops ;u:h clove; in Wet. .Java ((,arut.) has ailso led to reduced 
cas sava orea. a;t 1y, a Her!cint; in the r at. io of cassava prices t.o 

the price:; of orthr: cirop. lad to rduc tins,: inlharvested area under 

CasS\Va and inc r-ast-i ri th f~ ;rea!owri with cro1) such as soye rs, 
pte ruts,, aI ma i . 

!he dcr ir e o c. by f e s'; irryields,i ase, io were e t i rrcr 
whichr jretw ar av.'rac rof ?.h pe ,tnr ily. Averagte yields are,Wr:ct't. 
howetr , ie::; t'han In tool, c; hec eofarc.,.t at h trr e seowherer if.cy 
in Asia: l1.i tor:, in furlnitrrt, W .0 tnns inrMalaysia, and 9.0 tons 

i i Irfdia !a llI I tt i f rtenI. A p,?rt of Ihe ncr isc itn y ic1 s was 

du to t 'rt r:,tif proqrmr forr ir 19/5, hat theseMtr i ,ti,'n : caa:;<va betun 

wcrti frrte)d rrot IIy to Ja.,;t,. IrQ dred planterrd wi h cassava r:overed 

hy t r i proq ,rmr irrcr ciatrod rr ,0 0 hectares in 19/5FtarIt ically ftrorm 

to 0t o hbr traren iunr It} 
I ron ha 1Ianrt:a , i f rrsr1rrroodconnrrrp t,i orr sti\r were us..ed toi. vrys r 

mtap V a t imrttv:; of rcav.' rte. lnH. dlif ferent data ets have 

ri 	 t Ite r re t f ir t irro ;; t her t ra t y wi 1 1 riot ie m 1 it t he Saule 
St W t.r,. it 11:, , per I t ro'rirr .rtri) baserd food0tr t; I tJr utt (tIri iotrn 1r 

c:ornsumprt rorrr :,r was only a thir d of the torsumptionr rr .st. imated in 

roed Iralarcrr :ttv ts. lh, diff r rrcc may bte carused by ritdtrreporting 

of cassava rrrrrilrm t i on itn the nr v y rHlat anrldtro a lack of reporting 

rrOfCrrrrnSi tion Ourt ii tfrt hO 

itirre:t ir uT i I iOaftito r ta:;cs ,)va r IrnIdonesia can fbrcla:;sif ied 

irto three qfrOJup:,: fe dl, f etl , ind itdu ;tr ia.Iruse:. Mo:;t. c:assava 

Wasr.;tisidrri asr food. Iihr, un c for haif orfprodutLi or intheountrrtiritird 
f irst., ha f rof tht 1it/i:, and /.2) p ricrt itrtherearly liOP.. Feed 

tC cotrnrt tl f(if oIy :. ) r: irrt t )f p lrOdcti orn ir hothr r ip (ods. 

Nonfood in l.str i Ius;e of ct:n;tva wan, O; I.imated tro accoirrt for arouot 

i ptr ., t ri, p ivot i I at i I ity n 1980s . iherf t ort i(.i iri Irth 

r trtnirlcrr r It, amounrrttr t of ;aS'tva t i s W( id orIt ac 	 ar uttr f hy 
t 


waste ttnd ti or t .;. tI:otrIl !)I ) rc i tf a: sava is cOrnsurri ed on 

farrs , .3,)teri ce t i : fi ti'r l ttd a; f ood , :'r, prrcerrt i. sno in to starch 
ft:trr it C , tard i t I p rcitent, is !!'port cr. 

te p ajs 	 rngig rpt.iorn of atl(l o r c aili rt\'tra h:t:; nt,r ta I or:ns 
Ca:;rdar 1 irrOrIt(tI , ret(:i ItY 1it PI i (nt am.; in I illi,. WIis: Iwless 

frtanthrat in I t it Plt0. (.rOr;hstrnpt.rh oi r:cisa;: av wtsr hirgtr in 
ru tral , tfrtr i tt .. char t i t.t. It' latter;rrr: It i(led tr'he 

Irtwetr 1tf'/( and 1l)Hin, rut f 11 i n tfre f m r r , accournt. if tjfor the 

over alIl t I C( ro'ryirsaiva (rorlrt ton aIso ftul rlrcomesnc; rose, atdics I 
ti rer Inifirwas pat t,icru iar ly fIan.t.irIrura I areas. 

I h r tir :; fr wa s (cotsrired i nfforc t h n t at, rrrilt fchfh c!as;ava 


r -taI arreas t f rr n th tr an in uirhart
Irh" t areas . 19110, people corn.sJmed 

srall ,tsrtrt Wr' iried crr arrd cas sava kiIotgrams perrassavay f]oor--0. 10 

cap i t. o t ht for t r ain () . i/ i I rr1rams prar cap i ta of the I at t.r--

btit r tira I p r , I rt . rrrnr(o!e--' k i I0:j tarn:; pte f: api ta of dF i edco r'rnt .0 

ca:sava, 0. 0 pti capita of c:tssava flour. 
Mtch of tlbtf at:rssava proces;td itn Indnonei; a is ELp Lr. Most 

gapitk is conumed as foor--htctwesen 50 and 90 percent of the gqapl ek 
produced ont .JIva and 20 to it0 percent of the gaEILp produced i r 
lampurq (Ion Simatera). 

http:rOr;hstrnpt.rh
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For Indonesia 
as a whole it has been estimated that as much as
29 percent of the cassava produced was processed into starch in
1974, and that, this amount increased to 35 percent in 1979 and 31percent by 1985. Alnn.s.t all cassava tarch produced in the 1970s was consumed domestically. Ihe arye-<1,.ca e starch industry grewdramatically iii impung during the 19/0s, :o t.hat the share of theprovince's cassava processed iKOO starch ircreased from 20 percent
in 19/4 to /0 percent in N/). It i: estinlmated thal 25 percent of
the cassaiva productud 0r Java wontrii into starch pii odu:ction. The 
froportions10; w eu bO 016 1e 1rt ;n We:s,t.Jl va, 2 3 per(cellIt in Central 
.Javi . aind / per cet if ) l st .i.av,. Dlest ic (emand fobe,<en increasia,i. starch has 

Because casava is hi Ythly 1i.habhle once harve<sted, waste washii () prctlit of p' odutt i oI l ) i the farly 19/0; and I:, percent inthe f i c t. h,) It f II. 19J18o.;. )t ta on loSe.; or Wa¢ste shou Id be 
t reittd lrvet [illy. f0) ot.s Ilf t i lti :.oi I, Ilos: ; if, the field
afle; hrf v,.sts, ,0ed ( pr, Is d (

t 
s;:,ava ate i lud.d il was te data. The 

I as t, a oft Iell u, to I f ,, Ii v nt.ock in riraI areas; theref oreact Ila w te may t, I ;., thatil) w at I i f 1oodha I :e ;hle(;t iat a
indi c)te:. A ,ini !at i r ohIlemI o in l itr al usesII of cas'davi i-' also
likely to t usu ItI iln r lder,; ithl i on i f tJ I fodt aoIdan(:(! ehet. dat.a. 
Other 0oi)l f1 t of (tlla or lIo 1; n ite I 1 o l Vt!ys of ca1ssava starch
f a1c t, or i , . In I 101110,:, i i, I fi c e I i I or i es, dIe of to) types ,
trad itiona I ld mo(rln. In lIm neat I l oir , fh romber arid capac i tyof It: lat ter wi 1 i C est, a s fhe joverlrment. has attempted to
irlteoiat.e 111:1:nin q nlew0I land for t.ransmigrat. ion W l ii the development
of irif r sla i: tu r t an(1 f aci I i I rs fIor agr ic:ultu al p roce ssing.
Imprlovetirli of i:;es f i llast ruilit' e5 wi I I reduce losses, improve the 
qua Ii Ly (of cassava ofl ict s;, aull i fl(T( eas, Cassava tit i Ii'at ion for
mranuf a:tu.re and feed. 

[it! Iore i Oihpe;rliirlce , Inr0don i a wa; the largest. exporter of e assavi . "Wh Iall::; Vt volime: of LJ!L l'kexports:, was 341 ,000 Lons in
192H, and that of :,taief was 2?'.,000 Ions il 1937. During the 1950sand 1960s exiort: of aak f Ilictuated qreat !y and exports of s;tarchbecame neqliqible.. 

I xpor ts of tjjliek. have iaiied tiveern 149,000 and /10,000 ons
s:ince N/0, ,Itholih jL _ik lfLL,. ts werOe lia1ilel in 19/3 arrd SO fell
to /5,000 ton!;. -Sli:;ilueol ly rx)ort:; 
 rose arnd tell again it the
early 1980;, reac:hing a Iov of I5b6,000 tons in 1981. fhe Indonesian 
,;.q',rnm nt. has wen11 tliO rilin1 j xport s since: 1983. Consequently,
they h<ave clept. hack up to 3S115,000 lonS ini 19.lHt4aid to 535,000 torns

iri tl!S) (bIut. t.!i:y welt bac k d own1 tio /+'!,000 t(o,:: in 191386). he
 
n -tla1I dlit ot 9o1ltil of a.aI expor t.s he tween 19/8 and 
 1986 was

i.2 percelt. oot1 qaib exporL.s--/ pe)Ilcent in 19 
82-84 -- went to

thle I detll Reiublic of Germaly. D)urin11 191-84, 6'62 percent of the
Idi)(oF exports came from lava, an 34 percant from lampung province.

On Iy ',na I I alllounis of c a:; :,.:. -1 taa rchwere exported in the

19/0s; the Ilrgest volime wa.; atlolt. /,500 tonr in 
 19/1t. Because of 

a sho r t f a I I itl c( est ic prodictio11, Indones1ia imported 04,000
of cassava s;tarc: 

tons 
in 19/6; increa:;ses in dorneisti: demarld led Lo

further imports in the 19H0s--54,(00 tols in 1982 and 64,000 tons in1984.1 

for- the 12 years ending ill 1983, rea! prices of cassava werenearly constant, hut the trend of real prices declined after 1984.
Rice prices were also nearly constant and began to fall in 1984-85. 

http:arye-<1,.ca
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The seasonal price changes of cassava, however, were small compared
 
with those of rice and even those of maize. In Java, the rp.ice of
 
fresh cassava increased relative to the price of rice between 1959
 
and 1977, giving farmers an incentive to produce it.
 

Past trends showed a large increase in per capita income 
between 19/6 and 1983; average income increased 1.0 percent in that 
period, a rate of slightly less than 5 percent per year. The 
increase in per capita income was much higher among the bottom 40 
percent than among thermiddle 40 percent, whi1e per capita income 
among the top 20 percent. decreased slightly these changes indicate 
better income distribution in 1983 than in 1916. 

More than ha If the hoiseho ds int the bottom 40 percent 
increased their per capita inc:ome by more than 100 percent, but only 
:2 percent irn the midd Ie 40 percent and 18 percent. i n the Lop 20 
percent. did. Irrdeed, 44 lercent of the households iW the top 20 
percent :uftered a decline in their per capita incomes of more than 
20 percent, rcompared with only / petcent in the bottom 40 per-cent 
and 23 percent it the middle 40 per:ent. 

A!- a food, cassava has been shown to have income elasticities 
that range between 0.10 a1id 0.40. these elasticities are higher for 
low- atnd mid(1l-itrcome groups than for high-income groups. Cassava 
appears to be favored by low-i rcorme households, reflecting the 
crop's i;ofor or statJ. Processed cassava as a food has a higher 
i COtIe e I in L i ty thn dtoes cassava c-onisumed directly. The 
elasticities are higher off .Java than on Java. 

MAJOR ISSUI S 

1 there are two main nets of lrcb lens in increasing cassava 
pr oduct ion. lhe first is the prolem of improving production 
technology. lhe second is in postharvest and processing techniques. 
Other issues include the shb st.itutability of cassava in feed use. 

Tvchnoloical progress led to arual production growth rates of 
3.9 percent I o: ri'e and It . I percent for maiie in the 1969-85 
per i lod. lhinrelore it. :itt te said that. the nubstitut. iorr of produc
. ion of other rood crops for cassava in the past was due to 
ovelmrvrnt policies that tavored ma i;e an( rice. With current 
t.echlology otid tWhe txisting economic environmert, it. is difficult 

for cassav to ( m:rpeteliwith othter food crops ir prodttctior. 
But. potential yie ids are far hrigher than those now achieved by 

farmers. Yiel ,dsfrum tectrt Iy devtloped high-yieldirg varieties are 
50-60 percentt hiihrt than thise from local, traditional cultivars. 
these have heni ificluded iii br eeding progranrs but. have yet to be 
re Ieased. 

There', i:; imp I t o .nt i a I for increasing yields through 

fertili,'er use, :spet id !y in areast with optim m soi1 and climatic 

conditions. A comparison of fherti lier tests performed by the Bogor 
Research Itistitute lor lontt Crops (BOURII) shows that the differences 
in yield, fert.i i. ers; e significant.achieeed usinig atc, uikte Yields 

without fertili.'er an farmers' fields WiiL inferior soils averaged 
/.1 Lori:;per he t.ir,:. With feIti i,:er they avcraged 12.0 tons per 
hectare. Yields on interior oils without ftertilizer were 10.6 tons 
per hectare in on-farm trials and 15.. tons per hectare at research 
stations. With fertilizer, these yields were 40-50 percent higher, 
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20.1 and 23.5 tons per hectare. On optimum soils and under optimum
 
climatic conditions Whe yieids were higher yet.


Cassava yields vary wiyel, between producing regions. These 
variations have been due mainly to variations in cropping practices,
the use of inputs, marketing and trade, and accessibility to 
processing centers. Differences in local varieties contribute as 
well. Varieties in Iast Java have yields of V1.0 tons per hectare 
at research sLat ions, close to ti yi,.ds of improved varieties; in 
farmers' fields the yields vary between 6.4 arid 11.9 tons per
hecL.arcu. In I emprig a local variety has yields that vary between 
1'.0 aid 23. 5 tons n r hectare.
 

hu b i g 
 gap between yr Ids on farms ard at research and 
exper imenta] t irons is the ret L of di f ferences i r the tech
no 101 i ca I ikages arid in the production envi ronments.t" adopted 

Compared with ither food crops, tfhe relalive prices of cassava at 
the farm level are low, whichi makes it less profitable for farmers 
to adopt impr'ov technology. Besides, most cassava farmers lack 
tihe capital e(ioed to purchase farm inputs, and institutional credit 
is not available. Since the growing period for cassava is more than 
eight months, the cost of other fuorms if credit put them beyond the 
reach of farmers. 

If yiel- ;n farmer0 f i e lds now vary from 7-15 tons per 
hectare, in on-farm tests from 10-20 tons per hectare, and at 
researc'h stat ons from 15-40 toris per hectare, then it is posslble
that wit a favcrable environment and government intervention, 
vields f rom farmers' Ifields could reach 20-25 tons per hectare in 
090 and 25-30 tons per hectare in 2000. 

A comparison of the expected returns from actual arid improved
agronomic practices in Last. Java and Iaipung shows that a substan-
Lial increase in yields and profitability could be achieved in both 
area,. ('ass-.va production costs could be .-educed by almost 50 
percent., which indicates that a lar ye increase in cassava supply islikely to occur if new cultivation practices were adopted. 

Vai iable cost:; increased in both areas, but net income per
herctare with the improved technology is nearly six Limes the income 
withL radit. ional technology. fhecost of production per kilogram is 
nearly half tire cost Nith traditional practices. 

'he high cost ol improved technology might be a cause of the 
slow rate of growth of cassava yields. Many farmers have no credit 
or operating capital to buy t-, L liizer with. And because it takes
 
up to 12 months t.o harvest cassava, the costs of noninstiLutional 
credit arc high compared with those of rice, maize, or soybeans. 

Research (n cassava intercropping was conducted by the Central 
Research Irrstitute for Food Crops in Sumatera and in collabcration 
wiL the Iirternat ional Rlice Research Ilrstitute in Kalimantan. New
 
technoloqy was 
 applied. lis included crop varieties suitable to
 
Wral cordiirons, an early-matur ing var ieLy of upland rice that
ml t)cws tena,-Iy plant ini of legrmes during Lhe latter part of the wet 
:eason, :;pacing crops i. reduce competition for sunlight, greater 
use of t. i iers and pesticiiies , and mulches to retard weed growth 
a d conserve soil moisture during the dry season. Mhe project
showed subntantial improvements in prodct iviLy and farm income and 
indicated that trere is a larye potential for increasing produc
tiviLy. the size of the potential returns varies, and would be 
highest where present practices are least intensive. 
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The low prices of cassava do more than affect the ability of
 
farmers to adopt new technology. The high priority the government
 
gives to developing food crops through market and trade interven
tions is widely understood. Price supports given to rice are an 
example of this. But there is no guaranteed or floor price for 
cassava and its products. Prices sometimes fall so low that farmers
 
might not bother to harvcst thir t:assavs. Moreover, price 
d ifferences between re ions arc larger tharn for other crops as a 
result of differerce iniinfrast.ruct.ure arid processing facilities. 

Given this, it i:; eiasy to see why cassava is less developed 
than r ie production. I ronm an eConOilni c poi nt, of vIew, farmers 
prefer to girow rice and :;oyhbcans b cd:is, the prices and markets for 
t.hem are secur,. In add it jon, c:a:;sava is an inferior good,
nutritionally.
 

Improvemntsllt in proces.sirg and :;toraqe t.:cfniques: are needed to 
make it. pos hle for farmer s to obtair higher prices in tfe future. 
Processing and consu:rvin cassava products make tWre commodities 
easier to handlf arid inc:r'ease their nut.ritional an(i mark&t, values. 
In addit ion, thesettpro:esses crate jiobs and encotrage exports. 

But Indonesianr f ar ss are often ne(I ient. about, hand Inig and 
proctssir. IMfer ae aly unc learn because. they are dried
piroducts stiiu 
ii tlhout mats ard torcd in f arM5s' houses us ing rattan baskets or 
p last ic Iaqs. With thest pia(t'ice:;, crops cainnot leet qua ity 
sL.nddrdst (e special ly those n eded for exports). 

thMe 'an pl on(r i falctory, lernariqunq in Centralof st.t h at. 
Java , i I u s trate:s some of the 1)ro1)1 ur:, wit I tth( storage ard 
pr-oce:s: ing rf cas:;ava ini I mido sia . Iti s factory fad a prob em 
qetI.t. it c Irean wtit to wash t.he frI i , c:;assavaWVwit. 1(e PO I toUted 
water it Iii r i Iti:rtu til qti,)i ty of t he produc t sigri I icant ly: the 
hioloqital in'yqivn dhemarnd (11OD) wias t.frree t.rirrs the le that could 
he tioleratetd. Al:,o, the factory was unable t.o reIach its potential 
proces:inq c-apa ily be:ausei:;o there was a shortage of fresh cassava 
roots. fit h rassava :;h Jlid te proces as;quickly sotsed a; possible, 
INe ficto ry wi I 1 t unabl : to re.ach its capacity unt il adequate 
stoirage in a~vailaleI. 

With rep:;t c-t I.r tHh live;t.ock feed situation, in the last 10 
year:;, It. anniual rat: of growth of demand for livestock feed mix 
Ia; ht:en ahout. / percent.. About 65 perc nt of tihe feed mix produced 
was for poultry. Ih feedrt romornlnts of the typical poultry feed 
mix have inrluded ablout 3!5)-40 ptrcoent llai, e, a-:; much s 1#5 percert 
Ir iCC trar, ,Ird a vai iety of Ihttir:r CMponentfs , i ict rlid Iing soybean 
meal, fish meal, bnt meal, :o:ornut meial, and r)opIek. 

I f cia:na I:;ito Ihe a u:;rt.itute for other crops iinfeeds, it 
Mls t. bt p Ir:lir by prol.ti: than, na izeco t.((t more in suip Ionionts say, 
based fent:;. A lincar programm irng mod:l applied t.o1 indt the least
cost. feed formulae for layers, tir i Icrc, and swinri shrw:; that those 
fr:,tmulaIt would includt: 15 purcnt. co f r layer:;, 6 percent 
tapI k for trni Ioer r,Ind46 t.rcei . 1 k ifor swir, . But no tek 
appear:; in tIh t irrio c ly use.drby the imtustry.larri iurvent feed 
Cassava, in foct , r:om r i sns on Iy 0.00/ percenL oIf theol ftoI teed 
use. Arid wh i Ii: theII)otert.i use oif rrot in wine feed is 
promising, the cmandt for swine in Indone i is limited. 

lhi; moii prnl.ein uJplerrrts of c:assava ,01! so)ybeani meal arid 
fish iela, bot.h of which are highly protectLed as imports, which 
drive:s up their price:; and makes it unprofitable to use them in feed 
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rations. In fact, the substitutability of cassava for other crops
 
in feed is influenced by the price of cassava relative to maize,
 
rice bran, and the two main protein supplements. For example, a mix
 
of 4 kilograms of qaplek with I kilogram of soybean meal is similar
 
to 5 kilograms of maize in nutritional value. So if the cost of the
 
qaplek/soybean mix is luwer than the cost of 5 kilograms of maize, 
the mix wi 11 be substituted for the maize. The real price of maize 
has tended to fall, and domestic prices have been similar to world 
market prices. Indonesia is a net importer of maize, but, like the
 
real price of maize, imports of maize have tended to fall.
 

PROJECT IONS 

The rapid growth of rice yields over the 1969-85 period has 
been the result of special efforts and market interventions by the 
Indonesian government. With special efforts directed at increasing
 
cassava yields, they could increase at the rate of 3.0 percent per 
year. At this rate, cassava yields can be expected to reach 12.6 
tons of fresh cassava roots per hectare in 1990 and 16.9 in 2000 
(see lable 2). It is expected that in Java, yields will increase at 
an annual rate of 3.6 percent while in the outer islands yields will 
continue to increase at an annual rate of 1.8 percent. 

Area planted with cassava will continue to decline at a rate of 
nearly 1 percent per year. lhe simple trend analysis used in this 
study puts the area under cassava at 1.23 mi I ion hectares in 1990 
and K. 11 mi I Iion hectares in :000. Other studies put it at 1.12 
million hectares in 1990 and at either 1.07 or 1.09 million hectares 
in 2000. 

Using the projections of this study for area and yield, total 
production can be projected to te 15.5S rni l lion tons of fresh cassava 
roots in 1990, 1/.1 mill ion tons in 1995, and 18.8 million tons in 
2000.
 

Projections of consumption must he based on the est.irted size 
of the futLr popu lation. the Certral Statistical Organization, 
Biro Pusat Stkatistik, estimates that the population of Indonesia was 
164 million in 19815, an6 it was growing a. an annual rate of 2.11 
percent. hat growth rate had fallein from :1.34 percent in 1980. 
Therefore, it can he p r ojected that the annual growth rate of the 
total population wi ll be 2.05 percent in 1990, fatling to 1.85 
percent in 2000. lhis will make the population 182 million in 1990 
and 219 million in ?000. 

Income elast. ic itie:s should be negat ive for midd le- and high
income groups and positive for the low-income group in rural areas. 
Therefore, cassava will continue Wo be irportant in the diet, 
especially as a way of increasing food security. 

Increases in income, mobility, and urbanization will reduce the 
direct consumptior of cassava as food. Since cassava in general is 
considered to he a less preferred food than rice or maize, increases 
in the prodJction of these latter cnmmodities and a declining trend 
in their real prices wil further reduce consumption of cassava as 
food. In fact, per capita direct consurlmption of cassava as food is 
projected to decline about 1.0 percent annually, to 45 percent of 
total cassava consumption as food in 1990 and t.o 43 percent in 2000 
(down from about 55 percent in 1984 and 65 percent in 1976). 



Table 2--Projections of supply and utilization of cassava to 1990, 1995, and 2000
 

Net Total Domestic Use Food Consumptionf
 
Year Areaa Yieldb Production Importsc Supply Feed' Manufacture' Waste Direct Tapioca
 

(1,000 (metric (1,000 metric tons of fresh roots)
 
hec- tons/
 

tares hec
tare)
 

1985 1,292 10.9 14,057 -1,586 12,471 249 649 1,621 4,738 5,214
 

1990 1,229 12.6 15,485 -1,839 13,646 318 790 1,549 4,944 6,045
 

1995 1,168 14.6 17,053 -2,132 14,921 512 960 1,535 4,907 7,007
 

2000 1,110 16.9 18,759 -2,472 16,287 825 1,168 1,680 4,491 8,123
 

Source: These are the author's estimates based on past trends and future prospects.
 
Notes: Net imports expressed in terms of gaplek would be in 1985, -535,000 metric tons; in 2000,
 

890,000 metric tons.
 

aArea harvested witn cassava is projected to decrease 1.0 percent annually, based on a 10-year trend. 
Yield is estimated to grow 3.0 percent per year with the addition of new varieties and greater use of 

fertilizer.
 
CExports are projected to grow 3.0 percent annually.

dDemand for feed is estimated to groy, at annual rates of 3.0 percent to 1990 and nearly 10 percent to
 
2000 as cassava becomes more competitive with maize and as swine production increases.
eThe estimated use in manufacturing in 1985 is estimated to have been 20 percent of total production.
 
Demand for cassava by industry is estimated to grow 10.0 percent annually. The biggest component would
 
e starch as an import substitution policy is implemented.
 
The per capita demand for direct human consumption is estimated to decline as income rises. The number
 

of households eating cassava is also expected to decrease.
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Demand for starch-based cassava will increase at a rate higher thanthe rate of population growth, to reach 55 percent in 1990 and 64 
percent in 2000.
 

If the rural population increases at. 
 an annual rate ofapproximately 
1.6 percent, total consumption of cassava as food willcontinue 
to increase. As urban corsunption of cassava as food,tthout low, 
 has, hoen and wi I I probably continueconstant, the diemand for, cassav. 
to be nearly 

a ; food--corstmed directly andprocessed--will incruas- slowly,I about 1.0 percernf per year,indicates that 
in 2000, 40-60 percent 
Ihis
 

of cas:;sava production will be 
used an;food. 

lihe us(! of ca:sava in feed ril will increase wito the demand
fo r I ivestock and poul try p; ods:ts, The prospects
production of for gjrowth ofthese product; are gnon. The rIse 
 of Cassava in
ridris.r a f eed is orej ecled to increa:;e rt. rerra i n sma II ici2000, Iess than 1o .ercent of total produrtio,. It, is projecLedthat. tihe demand for cassava by the feed industry will increase at arate of 
 about, ) percent through 1'rK) and that t.his rate wi Iincrease to about 10 perernt by 2000. Yet. only about. 4i percent ofcassai va prrodu: tion will he used as feud inr2000. This. amounts to a1.tal pot.ern tial us , of cassava for feud eloabout. 0,3 million tons
fret;th rasvo roofs. of 
am(f t.,Of this ur Wtiict ai:;srumes tie. adoptionIthe least.'-r-o( t colbina, io.,of 

of
feed mix, 10 percent would be f:.rpoult.ry and 
20 per e:nt. weuld be for :;winr.that. (ITis would also meanthe demrrarrrd for s;oyht:arrs for pou Itry feed wo Int increased 

cor rsspIrord in ly.)
 
It.i s e;t ratord tIh, if Iek
tan exports incrrease at a rate of 3pernerit. anrually (they (grew /.2 prrcvriL annually between1986), they could 1978 andrea]ch 890,000 tons by 2000, tie equ ,'alent of 2.5mi I I in t.)rs of I rsth c: sava roo .
 

POI ICY I IPIICA1 IONS 

if the growth rate of cassava yields is to increase to at 
least
3.0 percent, a rrmrer of government efforts are needed. Theseshou Id inc lude researcth on cassava commod ity systems that woLildinr 1ude Ltr-chnot icaI packages and farming system innorvations,

prOst.harvest 
 arld process ing Lechnoloy, marketing
aIlt.ernat ive arid trade, andrrses for cassava. lhe extens ion service should be used
ilrten; iv: Iyto p m use of 
 t-he package of improved cassavatechno log /. ihe farrmin sy:stem should he improved to enable it toilrease its elf iciency in mark eting and to capture the economics of
sealIt: in procrssi ng centers. Credit 
should be provided for bothfa;mers arrnt ,rilrsiresses. Perhaps a credit facility could beMHfNirIi st t hat would induce farmers to adopt an improved packageof technology and reduce the cost of prodtucirrg cassava. Finally,tihe IOrf r rrLr L.t rrrL of cassrava product ion certers needs to be 
irpr oved. 

It. w r II re (i ff i ou Ict to encourage crop 
diversification-including increased 
IloducLion of 
cassava--if the incentives given
to cassava production are less than those given to 
other crops, such
a; rice, or if adequate measures 
are not 
 taken to encourage
technical improvements. 
 Such measures could 
include price supports-already given to 
rice--and input subsidies.
 

http:poult.ry
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If the price of cassava is competitive with other feed sources
 

with the same nutritional value, the use of cassava by the feed
 

be expected to increase. 1o achieve this objective, a
industry can 
number of policies should La considered. The first would be 

adoption of the measures outlined above to increase 	 yields. Also, 
quality of thenew caasava-proce;sing technology would improve the 

product. Seoond, improvements in cropping patterns that lead to the 

development. of cassava-producing regions together with the develop

ment of the agrondut ies that process cassava could increase 
ard improve farmgatemarketinlq eif iciency, reduct price variabi lity, 


prices. A third n ot liolicies would he those that would improve
 

the oc((c,- :: off iT hi tO fdit. Among the effect s this could have 

would he i)r in rea: c it) farmer:' inc'omes. I inal ly, improvements in 

the t e t rn I i)li , t for soybeans 	 would lowerI packaie ultimately 

:;oyhean ics. An soybean meal is a prot eirn supplement for qa~iek, 

this v iuld mali i mi of th trwo iroduct mar attractive, and make 

I i rior tpttiye witii a .-re a e d. Ie USe of ra ize as feed 

will also he helpful if swine exports inc-reas--almost half of the 
if more swire areleast-cost f ,umt i tfot .wine is jj)( lk(± , :,o 

rained, more wi 11iprohably Q ue:,d. 

Ir oi ,-r to mairitain Indoncsia's -omparative advantage in 

vx.lort nrif c:.:parov lrrducts, eforts to ircrease cassava production--

V, tt iilrtitov (d triinology--itt th matjor prortucLior ceniters for the 

Crop :houl d le i ItLeIs ito lie ;ovoiiinert, mi Lht consider develop

intt an f Wci aent commodit y n s:;tei t.o int.egrate the food crop 

pi oduct iot progIr m witlh pitoc:;;i n fac lit es, feed mills, and 

pou I r id I i t toek fiv! 1opiierit. liiojralis. Such an integrated 

developmer ntiit. ,r oanr old enerat(: employmre t. and increased incomes. 

lhe oplportviuit ion for eport inlq ca:,:,ava wi Il he improved if the 

qual ity at ca:sarva products i:; increas.ed. hut so far, postharvest 

fian tl ct.ed, tiit)tJqh hauve increased.processi g hete in(q iv.r yields 

armer- ioti may have the :k i I 1s rireded to trte the appropr i ate 
the price lif ferencestechnology, or may not. krow albout. i.. Or 

hetweei qualit,ies may riot. he attract.ye enough to encouraqe farmers 

f 1t c : )rco rrici d aith qla I i t y. Improvlierits in processing, 
part, i cu 1ar Iy with retalrd to rlWarn i in , ityinll, storage, and packing , 

shou Id he cart r u1 ly cons idered i n attemptni ng to improve farm income. 
he made aware of he importance of ;)roper techniquesFai nier:, :hotld 

and tral ted in thern. In addition, thefor postharve:t, processing 
difference in prices between cassava products of different qualities 

should e made attractive enrugh to encourage farmers to improve the 

quality of what. they produce. Improvements ini water quality, such 

as those needed by tWc Iamanqgung factory, should also be made. 

Ifis would be to the advantage of both farmers and factories. 

http:attract.ye
http:increas.ed


9 
Trends and Prospects for
 
Cassava in ihe Philippinese
 

Lihorlo S. Cabanlllo 

Cassava makes a smaller- contriLution to the Philippine agricul
tural sector than other food crop. It occupies 2 percent of thetotal food crop area--38 percent of the total root crop area--and
has contributed an average of 10 percent to the value of food crop
production. In terms of value, cassava output was only 4 percent oftotal agricultural output in 1983. The number of farmers producing
cassava is likewise smaller than the number producing other crops.Cassava's contr ibut ion is small because it, is mostly planted in 
marg inal areas where other food crops do riot t.hrive. 

In terms of it. contii bution t.o family income, studies show
that cassava r:ontriibutes les than other root crops to gross family
income. Cereal crops, ;iich a!; rice, maize, and sorghum, contribute 
the most. 

Ihe relatively low profitabi ity of cassava production has
relegatied it to beirig a subs i steince crop jr-own on a small scale,
instead of a najor .,;our-ce of :ashi ircome for the family. Except in 
a few cases!-; whe re cass:ava i s gIrown under contract to starch
manufac turer:;, cass-ava is a backyard crop. Most. cassava is produced
in rejions where few crops compete for the available arable land.
Ihe mariaajemert. t.echni ues employed have been traditional in nature,
with 1it.t ie or no fertilizer or- chemicals applied. Nor is cassava 
grown on irrigat.ed land. lie result has beer) low average yields-only 6.8 tons per hectar'e in 1983 (a drought year-) and about 9.1 
tons durin( the period 1980-82, for example.

Ca.ssava is consumed mainly as human food in rUidi areas. 
Despite the hhi calorie content of cassava, surveys show that inthe Phi Ii pp ries , average per capita consumption of cassava--5.5 
kilog rams per year--is low compared wit.h other, traditional sources
of calories. Filipinos consume only two-fifths as much cassava as 
maize and only one-twentieth as much cassava as rice. 

Urban dwellers consume only one-fifth as much cassava as rural 
consumers do (1.5 kilotjrams compared with 7.3 kilograms per capita
per year) because their per capita incomes are higher. In Luzon,

where per capita income is three 
 t;mes as high as in Visayas and seven times as high as ii Mindanao, per capita consumption is 2.0kilograms per year, compared with 8.0 kilograms in Visayis and 15.0 

*Summaries 
of the six country case studies are presented in
 
this proceedings. IIPRI has published the complete text of this 
paper as part of a series 
of working papers on cassava. See Liboria
 
S. Cabanilla, Trends arid Prospects for Cassava 
in the Philippines,

Working Paper 2 on Cassava (Washington, D.C.: IFPRI, July 1988).
 

http:irrigat.ed
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kilograms in Mindanao, This means that Mindanao residents consume
 
about seven times more and the Visayas consumers about four times
 
more cassava than people in Luzon. Furthermore, cassava in the
 
Phi lippines has a negative income elasticity of demand, which
 
further supports this observation.
 

Processed cassava products come in the form of starch, flour, 
and glucose. Cassava is also semiprocessed into dry chips used as 
raw material for further processing into starch or mixed feed.
 

Production of dried cassava chips did riot.become popular until
 
the 1980s because drying was an added cost in cassava processing. 
lhe rate of increase in the product.iur ef cassava starch was par
ticularly high (luring the mid-19/0s and into the 1980s because of 
government incentives granted Lo entities engaged in cassava starch 
manufacturing. Under a presidential decree issued in 1981, cassava 
starch manufac tur ing was considered a preferred enterprise. 

lhe 11 tirch manufacturers ini the Phi lippines at present have 
a total rated capacity of 520 tons per (lay. Under the contract, the 
starch (:ompanies extend a lean to fariers in the form of physical 
inputs like fer t l i'er and chemicals and agree to buy the fresh 
roots at a preset price. Since the loan is extended not in monetary 
form hut in the Form of physical inputs, contract farmers are forced 
to apply fertilizer, which means that their productivity is higher 
than the national average. Because most ordinary farmers do not 
apply t0r i ,'e, varieties with high potential yields of 4O-50 tons
 
per hectare yield only about one-sixth of that potential.
 

Historical ly, cassava is used mostly for human food and for the
 
manufacture of starch and livestock feed. 1he sweet type of 
cassava, inc lud i rg va rieties such as Lakan I , is pl anited for home 
consumption, whereas te bitter type, represented by varieties such 
as l)atu 1 ard oIultan 1, are platred for industrial use. Generally, 
the bitter varieties give higher yields than the sweet varieties do. 

Unlike the cassava industries of other Asian countries, such as
 
Thailaid and Indonesia, the cassava industry in the Philippines is 
geared largely toward satisfying the limited domestic market. The 
rural inf rast,rctLure ard other handling faci litlies that would 
encourage expansion f cassava produc ion for export to the world 
market ha riot been developed. There is also a sewios lack of 
other support services such as credit facilities. More importantly, 
because land frontiers have been closed since the early 1970s, 
expansion of production means that cassava will have to compete with 
other crops for avai lable arable land. Lack of appropriate 
incent iyes and fa i lure to make drastic improvements in farm 
productivity may prove to he the main constraints to the future 
potential Of cassava in the Philippines. Extension workers also 
lament a shortage of planting materials of high-yielding varieties 
(HYVs).
 

P.-spite the "stablishment of the Root Crops Research Center at 
the Visayas State College of Agriculture in the province of Leyte in 
1975, the amouit of research funds that have be(i devoted to root 
crops has been small. From 19/I to 1985 the annLaI research fund 
allocation to cassava was equiva,ent to 0.33 percent of the value of 
the cassava produced. This is also quite small in bbsolute terms. 
It is glaringly small when compared with the amount allocated to 
other crops. 

Problems with the data used in the study should be noted. For 
example, the Nide variations in area and yield in the data published 
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by the Bureau of Agricultural Economics are hard 
to explain. Data
on cassava utilization in the food balance sheets of the NationalEconomic Development Authority are likewise inconsistent with thefood -orsump t. i on surveys condutred hy the Food and NuLr it ionRe;t!arcir ft. i tte. Adjustment:; wt e made to smooth out. theabnormal yearly variations 
in area and yield. In adcdiLion, domestic
utilization data, particularly on the fi:;e of ca:;sava as food, wereadjusted in an atempt. to make the e:;timate, in this study closethose sutjqqes te in the food conscumpt,ion :;urveys. 
to 

IRE NDS
 

C'ss:;sava oultiut. more 
than (Ioubled het.ween 1961 	and 1913 (lable
I). Durin the I90:;, however, Iroduction wa:; :; tarlnant, increasing:;har- )Iy drr i nl tire 19/0:; and 1910:;. Iti:;e increa:;es were dueprimarily co area expansion; yield per hectare remained practicallythe name until the late.r 19/0:;, when increa:;es rel lecttid the adopL ion 
of IIYVs. 

lro uct. ion o ini rop ed 1) 3 btca:;se of a :; vere d(rouilrt., )ut.rec:en datai itic e t i. it, ; pirkini up atlain artrlapprroachiry the
hi qh rate mir- I 0,..frowth v crtthe 


ln( :-r,rr r(o i rif 
 iarlant ed with ]I cr'op(): incrras;el dtrir th196 -113 l riod. 
 I Itri i rnot rrouiqjh cbv idernce t o: hrw t .hat, irr
l errrrrl irrtcrr ,,;,.;in *rrnar devor d t.o c sav:;rva came . foie ei:perlsearea devoe tio other crop:;. It if;worl f ot.inr, however , tha t. 

of 
in:;oerm-jorrr at;,,ava-plirl ,irq +:,of1 fhr r'ountry, irrr 'r, nr:;(rsin area 

plrnted with ticav;;ar rilof iv,eto c.rher crop:s hav: ber:ernobtserve(.
fiet.wr.err I90f I I b5183 Y percent. rri o r a I ia:,:;ava produc t ionwasi; us1(d or htrrrr IOO , :1t 	 )rrtrrr. ir:; i:;(rrt i manufacurir mg, anl(]I/ p1:r(fic t Was t:;eci ars fee drc. A:; mithl If:r expPc.t ed, the |n,ount.C:Orronrrruecl as food Ias rrera ]ly ta I len ov.r the year:;, except. whenr ice :,hotr.a :;e hrvr rc:tir- red, anrrr 	 the -hare loing !,to Ieed and
rrarnij 	 arc toirr'r:; ha:; rnct aed.o;rd


lhic rnual per rcrfrifa e tmisnlpion orfirn as
cr1 a-,va food was 13.1?k.i Irror-.an:n i n 1 ,1-9(,1 n ld / . I kkciI o9 irs i r 19811-83. fHirman corstmpiorl rof ona:;:;nva a:; Iasrod Ideclinedifr oth arlqreoit.e and per capit.at.erm: Ircorn 19 1 tio 19/1 . fer cap i t.a c:n:;umpt. ionc ec I i ined at. anover ole r atev ofl . l)erric rrt per year from 1961-63 to 1911-83. lhi:s
ir;du n i ly tr the Phi I ilppirrt, r r:cr int a net. rice exporter inItie I'f10.; arrd tor th firorf:;t rlrOwl.h itr per capita. irco:Orrre ccIlrlifrrq tihe 

Ih rver,-(le pier :ainf ta conrrm:pL ion for lh wholeI 1961-13was, I9.0 kl Io'lral:, . thi f 	 periodilurt: fur:; het.wee t.hrte ford con pumptiorr:,l vey .I lcater:; of? thIIrI uld irr(r Ntitr 	 t. ion le:searc:h InsLit Lute andtfhose r pol I ed ill i ct rrl hirIanct :;he:t.:,
of .he Nat.iona I I onomic
annd 0rr;'< lmnt . Au .hr i ty.IDev 

('.f;, 
 Lur in seector
ova tii i,'t ion fy thie manuIac . :;howed a(inI irtt ic n rr . ;i1 Irend . Ircrr 011I! ) I/f ri ver aoe o1 2 I percenteo I o I I produtic . i'rrnw-sr: I,0rrrrll
d,;r rc:fcrr :;tnr-errch
and fIour-. lIhi sir i -:i fccto n vr oqc-: v ,o f 	 36 )fiec'ieriL Ittweenrr arid 1983,19/2
co i rrc: i cIi nI wi ti a,I tr:cIi ne i itr .t.arcr ir:.In :;. I rr 1983, when themrnuro trf or i rrq :;rr-t ocr o ttfii ecunriry bier Lo fa l er, starch 
pcroduct,io r perfrrnh :;diiopipeida t. ly. It i.;wor h noLin , however, thatc:;: rtiarch IIfour rrarruf ac tu in re w :; anl i; tered ar aver-age growthoWi.eof 11.81 fprrcn:Lr-rr.year from 1961-63 tLo1911-83.
pcer 
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Table 1--Area harvested, production, and yield of cassava,
 
Philippines, 1961-83
 

Year 	 Area Production Yield
 

(hectares) (metric tons) (metric tons/
 
hectare)
 

1961 88,885 494,512 5.50 
1962 96,645 520,708 5.39 
1963 86,630 476,287 5.50 

1964 86,910 526,963 6.06 
1965 93,410 620,938 6.65 

1966 91,490 630,053 6.89 
1967 88,110 571,557 6.49 
1968 85,200 505,328 5.93 
1969 84,785 484,628 5.72 
1970 84,155 464,775 5.52 
1971 82,200 434,639 5.29 
1972 82,250 435,077 5.29 
1973 85,050 448,074 5.27 
1974 92,065 471,508 5.12 
1975 101,272 559,021 5.52 

1976 116,463 770,985 6.62 
1977 133,932 1,058,063 7.90 
1978 147,325 1,244,896 8.45 
1979 153,218 1,424,927 9.30 
1980 160,879 1,568,570 9.75 
1981 168,923 1,589,565 9.41 

1982 175,680 1,581,120 9.00 

1983 173,923 1,182,676 6.80 

Source: 	 Philippine Bureau of Agricultural Economics, unpublished
 
data.
 

Note: 	 Ihe data for 1961-74 are given as shown by the Bureau of
 

Agricultural Economics. The data for succeeding years
 
have been adjusted on the basis of the observed trend
 
because of erratic movements shown in the original data.
 

Cassava use as animal feed grew at an annual rate of almost 10
 

percent between 1961 and 1983. This rate seems to be consistent 
with the trend in the cassava-maize price ratio and with the 
inventory of nonruminant animals, the heavy consumers of concentrate 
feeds. It must be pointed out, however, that demand is still 
stronger for yellow maize than for cassava because the yellow 

pigment in the former gives color to poultry eggs and meat. 
Unlike in other countries, Thai land for instance, the cassava 

industry in the Philippines i. not tied to the world market. 
Exports have been negligible, and imports, consisting mostly of
 

starch, were only 0.08 percent of the total supply from 1961 to
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1983. From 1964 to the mid-197Os, cassava st.,rch imports--no matter
 
how small in absolute terms, regjistered a rapid rate of growth. At
 
that time, the qrowinq demand for starch by the food and other 
manufactur in.q sect or s was met throjlrjh increases in imports. In
19/, however, starch plants i1 Visayas and Mindanao began opera
tLions. lhis r esu '.d do of 

Imports of starch dioppetd virtully Lo .'ro. 


in an par:ion .:assava production. 
the high tariff wall 

on ca;s;va h r r /0
st f icieer t pro(rft ion llow dmniirest rri r iO ictur rs to e;karltd( out.ptit 

pr ocUl't t-a- fft eutherl per cent.--provided 
r to 

lifre hijh pricr: of it rri .'( tor i:rch relat Iv to (ai.S!ava s.tarch irr the
(lorrelst ir narkriI i 1ewl !, enc oiir or ( l t t itr! nnlnais d l S(s of cassava) 
march by the marnufacn trlin sec trii. 

I tit litri ce, ,1t : ,. va I ller s i ric reas,ed, (it an averanage rate of 12 
I)ti enriir t year et weve; Iper c I)(1) dnd 19814 . Cassava pr i (e, roseabrupt ly wher r ire ,i p I in:; wer e shon t becausde ra:;sava is a food

os"W itute for r:em,l:s. h urh ifl( Ain:S ; o r ife irn the crop year
19/2/1/3, whiri a t yphuro, o(sur red. the port ic of1 cas;sava rose 26 
perient over the pre.,ioeus year . Ihrey also orcrrred irn the crop yearaf ter 1983, a drougth year turirg whiclh th: r ice harvest was bad. 

Irr (lerrera I, the pt ice rof f resh c:a:;sava lo lowed Lhe same trend 
as th p r ice of r ice thrrouht 1)13/. I urtrermore, t he monthly
variat ion in the pr ice of cassava was relatively Iarle--an indica
t i on thaL the snutpply o;f cassava was irr equ ar . liMe data on
processed cn:;ssava -,how t hat tire pr ice of c:as sava starch dec I ined
relative to hliepric n)fIai :starch betweer 19/6 and 1981. As a 
r est I I, t.he r 'h Of s:;ava :;arch in the t olI supply and 
corsumption of starcrh inreased. 

MAJOR ISSU-S
 

Civen currert productivity and practices, there appears to be a 
strong poLerLtial for yields of cassava to improve. farm trials 
conducted by the Phi l ippine Rootcrop Research and trainin Center of

the Visaya!. Cot lege 
 of Ajriclt ure show that on ordinary soil there
is a subst.anrtiat differene between yield; on farm!s that app ly
IerLi li.,er ailt tlho;e on Ifarmis t hat. to rnot apply it . Iin three 
villa a se with u>rdirty :;oil:;, th yi.lit differences rarited between
.0.8 and 10.0 Loris penr hert are. I n a four th vi I lage wi ith alluvia1 
( r i ver hank ) o i I , t he y i (,l-d (Ii ffer cnei was 3.4 Lons per hectare.
Ilhe rumbl r:; Itr m I r .se t r i a Is , arnd ti i;: icns wit I :;c i enti ists at 
tLe Ph iIipp i iii Rootro p oe:;var ch and Ir a in i nq center , i nd iCate that
 
Ier Li I i 'ir ,ie i:; t e crur i a 
 f a: t or ir explaining cassava yield.

I titf ji h
i f crt i I ier usie , f , ner r worI, irnn on ordinary soi I wi i I 
real i:et a irea ie ii : ;tre nif at le.d:;t / ) lons. In some previous
studie;, Iarmers wire forid 1o tie mt tor keeni 1o apply Iertilizers
 
f or i e I of ihe i r 
 i:t;l. ll 'ovelii t.ri Moves to I ihera I izereen rrnme 

L radev in Iet Ili ,er have resu I Led 
 i n a decrease iin fertilizer 
price;, 1" ci ra. to0 I fi increas in r end to the mid-1980s. 

Is t i to1.{swere iridl ni fco :;:; ts od returns i n the Iarm t r i a Is in
the vi H aIt itiiari.- , oire out tire t.hLee vi I lages wi tr ordinary
soi is in the tr-ial:; reterei t.o above. 1hey showed a substantial 
redu:tion in costs per unit of output it farmers fertilize the
crop--from PI ,026 to Pi433 ier ton. Net income also increased by 
more than P500. 
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The highly irregular supply of cassava and the additional costs
 
_of. processing -.it 
 for -feed serve -as -constraints -to I its 7further
 
expansion in feed manufacturing. The'domestic price of imported

soybean meal, which has been on 
the average 60 percent higher than
 
the border price, has also affected the use of cassava for feed.
 

Since cassava is a good substitute for other energy foods such
 
as maize, it can be expected to compete with those crops for
 
available 'land as demand for energy increases. The critical factor
 
in this competition is profitability. Where a crop can be expected

to contribute an insignificant marginal increase to total family

income, the farmer will not expand production of that crop beyond
 
family subsistence needs. Data used in the analysis 
of the costs
 
and returns of cassava, maize, and sorghum came 
from published
 
reports and discussion with cassava experts and researchers. Except

for hybrid maize, farmers planting these crops received a 
net
 
negative income, although returns above cash costs 
 (the prime
 
consideration in farmers' decisions) were all 
positive.


A close scrutiny of on-farm trials and 
other farm-level data
 
show, however, that there 
is room for improving the profitability of
 
cassava farming. All that farmers need 
tt. do is to fertilize their
 
crops. On-farm trials conducted by the Visayas College of Agricul
ture show that the marginal contribution of fertilizer applications
 
on yields at the farm level is encouraging. Data from a contract
growing system in Bohol likewise indicate that fertilizer use
 
doubles yield per hectare, and as a result, production costs per ton
 
decline significantly. In a survey conducted by Gonzales, 
a
 
comparison of farmers' practices with these farm trials showed the
 
same result. Costs fall and income increases by about P6,000. The
 
decline in the cost of cassava 
production improves its substitutabi
lity for maize Jn feeds. The increase in profitability through
 
proper 
cultural practices (iuch as fertilizer use), on the other
 
hand, makes it more attractive to farmers relative to other crops.


Studies have shown that the substitutability of cassava for
 
maize ranges from 30 percent in hog feeds and 15 percent in poultry

feeds to as much" as 100 percent in broiler mash. In fact, a least
cost formulation shows that the costs 
of cassava-based feeds and
 
maize-based feeds are similar. However, feed millers have not used
 
cassava.extensively in their 
feed-mixing operations. They complain

of highly irregular supplies of cassava 
and high prices of the
 
soybean meal that must be used to supplement the protein of cassava.
 
Increases in the productivity of cassava-sown land and the con
comitant decline *in the cost of producing cassava, however, can be
 
expected to change thisin the future.
 

" The price' of 
cassava relative to maize is an important determinant in the substitutability of these feed ingredients. In the
 
commonly usedabsence of is.that wheinfeed the price ofleast,cost formulations,of.4 kilogramsof cassavathata rule thumb withis '
 

I kilogram,of soybean meal is less 
than the price of 4 kilograms of
 
maize, then cassava"is competitive with maize; Given the .implicit

tariff on soybean meal, the trend: in the.,wholesale prices of the
 
commodities in 
these ratios was not favorable to the use of cassava
 
in livestock feeds. For all years between 1961 and 1984, except

1981, the price of the cassava/soybean mix was higher than the price
 
of yellow maize.
 

When the border price of soybean meal is assumed, however, the
 
competitiveness 
of cassava over maize improves tremendously.
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Between 19/8 and 1985, the Price rations were less than one only in19/9 and 1982. hcis impli; that riberyli.'i'ziq trade in soybean mealimproves t he CoMm M itvneS, of ravw:,.,va i n f eed I ormu I at ions.
)1urprisircjly, the smwaic. Ir:,i lt i ohtai nccs ociin it is assumyied that,mai.,e isr .ubj tt.,d I o flor a i f I I f r t ,ii . I, ritt i ons-, such )--t LSthe r ecte t rin, cccmport an. r. cmntcei :;cctc,.; c'ruladr whil If thle' halr wasin ff ('t. ,hti w -d that hi imp licr i tt r iff on, maize 1 tinjed fron 30 tio!)0 per (' ct . IJ!,ifi, ll anicc ,f a ,- i;fil) i ci( i if f o f 4 0 percent Lo

(It- i., t I,, clo T,!;t it 11c 1 !,'a It, I thI I,
i, ,tcr irtt hl i Ih, - t-t f tci !o! I it' hcrc 

ll c I,:r a i.' irpo r t hair, i t 
oil I it . ucicet i t. c rl.cns Ofd'a-c!iVd. irI f t icJt -, m cta , -, I , I ) a I z:tioIt otf soybean

I Ill- : ) s't , f oi cassava for
riport s . ci ,f t orI y , 1, i :;, ? i,,? h c 

Jef td [:,e dtcpfcclr trFon ')ly orI th#- Ii i, Ir i cci ci oftt tic- i Ve iloernleft. 
ot [f, I I i fl I lr , iI - ',! , ;y t ,ht i ri f It f cei t ittt i onn I il, of r-ecenrIt.oi: ,ncc, t(r)for -.c,1,!!It , uid Sc iinOlt i i !li uinst. thecouty: I ly , ,rc oll ' Iorts c i tci I p I c oIl cifi f f n soybecan oi I oli II0ria ir,to . I to llc hood , h-( just- In:occt ion I f t he domes ticia i .e Inicc t- rsr , .,I! icc , i il , 1c,: impli i c i t ta i t f on i iaize is 

,"!-p -rted tio i rict io.-,. Notrcit t , I, U,:,, i t iii I 1 Ice inlportartt oL Otetrat tt rct I t l i si; i v ih :Ic icec for thre useat vot trenid 
o ccan.ava ll Ic ci-o",.cm,'c i 

PRO!CI I1ONS 

Herause; of thie new, diownward trencd in fertiiizer prices, it canhe pr dicl Id hat can sVd fIarmor wvi I he more ecCOurajed to applyfertili ,er. Al o, soie It nriric: ,it e now p)1ant. ini new varieties.I h se icrmproveiict s i iit i ji -i ItiCtl1 iIraicI.t dcs vi II ra ise the averageyie id per trr!(:tcf e. TIc ccct y of ajribut, in(-s:cc I ir-ms i to coiLtract(Irow Ing iakc, L i s t)rosl)ec t, ev motre Itiscn i ki: ly . t.oq.c ther with mor wi de)Slrluad piant ic i ot HYV, call he c'lcec-Led to increase yi elIdto ibOut 10 tI r ; pio ht' of tI by 1990 liable 2). L pec led increasesin ferti i, ri apilicat uric, make i t 11 Itaif trched to expect. toac:h ieve it t !f tir t her ncuc ,a in yie ld ito ,bout 15 tons per hectare hy2000. Hotweive , bcc,a :,! ccl the Io noduc. cyc le,

Lthe i it rodutI t i ccn and 1 1i.iI f i Ca t 


tc pling ion wh ich hampers 
iin Of i fil) r0V d var i eci es , anaverage yic Id of 1 ton; per hictare i 5,a:;sumed hor 2000.

On Lhe basin of t I t, fr erds , it ca hiie expected that the total
 
area :;own l,'i tc irasscva i, i I I ach 0,000 hec
r : 9 tI a res icn 1990 arid2/0,000 hcLove. inc2un . Gcvur tIhe cor r,,:Horcdinj expected yields,total product ion will ie 1.09 mi inr toncs in 1990 arid 3.25 million 
tons in 2000. 

Populatic io n growth icc the Phi i icei; K at IncseIlt c . / percentper year -- 0.4 eircnrt low r !Ihan icn thuc- Iast decade . With theactive family planninq pcogram of the govercrment, official estimates
show t hat thtc populI ation q r ow thit fcc r mayte f a I I lI a)tot I I. percentper year by 000. thisIc ; cnslat is icto a pon ,latior of 62 millionin 19 ,andc0 1 million O , basein ?0c crit a ".,opulat ion of 53 millionin 1984. Micr icg any dras;t ic change in rc cal-urban migration, 70 
percent of the populat ion wi I I remain in rural areas.Given these f icjurt:; ad past, trenricds, it. car be expected thattotal consumption of cas ava as hunan food will increase to 478,000
tons in 1990 and 045,O00 tons in ?000. 
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Table 2--Projections of the area, yield, production, and utilization
 
of cassava, Philippines, 1990 and 2000
 

Item 
 1990 2000
 

Area (hectares) 208,655 270,417
 

Yield (metric tons/hect.are) 10.0 12.0
 

Production (metri c tons of 
fresh root. equivalent) 2,086,550 3,245,004 

Utili'ation (metric tons of 
fresh root :quivalent.) 

Food 478,314 544,622
' Manuf actuir in 731,352 841,055

Feed : 
High substitution ratiob 1,705,307 2,885,462 
low subst itutions rat. io c 1,136,871 1,923,642 

1ota I t. iIi 'at on
High substitution ratiob 2,914,913 4,271,973 
Low substitution ratio (, 2,346,53/ 3,309,319 

Ba Iance 
High 
Low 

substitution 
substitot. ion 

rat iod 
ratine 

-828,423 
-259,981 

-1,026,135 
-64,315 

9n projecting demand for cassava in manufacturing, an average
annrual growth rate of 1.5 percent was used. lhis excludes abnormal 
1 rowth rates exhibited during 1965 and 19/6. 

Ite maize-cas sava subs. ittion rates assmried were 30 percent for 
.ork and 15 percent for poultry meat and eggs. 
!he mai,,e-cassava subst. itution rates assumed were :0 percent for 

Tlark and t0 percent for poultry meat and eggs. 
hese project ions include feed use with maize-cassava substitution 

rates of 30 percent for pork and 15 percent for poultry meat and 
eggs assumed. 
"iThese projectiorns inrc!ude feed use with maize-cassava substitution 
rates of 20 percent for pork ard 10 percent for poultry meat and 
eggs assumed. 

There are two ways to look at the prospects for the use of 
cassava as feed. lhe first and more direct way is to note that the 
Phi 1ippines has tradi tional Ily been an importer of maize. These 
imports shared the rapid increase in feed imports that occurred 
between 1965 and 1984, which was especially dramatic during the late 
1970s. Maize imports increased geometrically between 1965-69 and 
1980-84, and in the 1980-84 period they averageJ about 311,000 tons 
per year. In the context of present government policy, which is to
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ban maize imports, this represents an additional ready market of
about 1.7 millior Wonl' of cassova (in fresh root equivalent).

the second approach is t.o look at, the future livestock output
and then I.o est imatte tota I demand for cassava feed based on
alternative rates of naie-cassava substitut ion. the project ions of

pork, chickenrmeat , arid e(r! pr oduct ion to 199)0 ( re 9 3 9 , 0 0 0 tons,
! I, 000 tor:; , arid "h ,000 torils, r :;rect ivel y . The project.ions to
200 are 1.!.1 milliorn ton: for porlk, 1.1 million tons for chicken
ireot, arri 1.(0,G00 ton; for eggs,; . irrrc i gs arrid po It ry are hi iifrl ly
dtpedent on irri.C, 0 tli, to 

car;ssava I e I i t I titihe,i p. 


they (,,n expected he heavy eat.ers of 
I he proj ec:t ions of thnh le ririld I f

C'o:;os ftpo rirah in tInhe ,tudly, usir exrijs tiriq t prt( rorverti i or)v 

et.f i c ci'-y r 1t 's, ifi ha: of) t 1r)o c
d o I ji et out pl t, (of these two 
q roup:; o m rroj(lstI i c r i co:,.

It , onsnur rd t hat r lot ivi' pr icc:e %v Il e fI vor abIc ftor the
h ic(he r tv;e of c assava On fe d:. Ihi.: issiiripnt i or is niocte for- t.wo 
rea;on,. I i r"st , t fl improvemernt inf r :;sav yi e Id w i I I resw I t in
lower pr ici:,,. "ei cic tit e d i;, rlirI' nt i orf) of t he icver rrrlicrit to ban
im or t;--thi :; was or, oir ccct t owar (I t he crd of I J80--wi II r rai sec h e 
pr ic of rn:i,:r i plat eveto carssava.

I t i n a Isio 0::.ntjrce.cd tfrt 6o0 per rrnt ofr Ifr. tot a I out h t, Irom the 
o imr Isn wi I I b( rmi :'-e- t , lfi:dItn i:; i '.isc of t,hI pt irri oce of 
traickyard pcroceiCis hot i ccctc
ine ige:nous fcinch,W ri cc a; r irec rar. 

A[IIho h :;tccci o:n :cclcrst it t Ctdcn.a:;, vd-M a .i. :;cist I,tit ithi Iity 
ca Ict ,i In ii cIli :; I per( :rrc(,t , a rinor'i c o:crierv ,i yae e.%t ii !,e i svt 
is;umed. hic :, I be; use of the hirh pretferrnce: frI maie.'r that t ed

ti wv ns .r inirr t oc sthow. I icr Itf i :; r e onr , I wo it.:;n oio :; . iiMir to a rt0 
ji e.'rc. One us s I.,iilf ri .r-'p-C:,;dv r :;hti;t.i t cIt ion roat ioi: if .i0 
per ce nt f or c k aor d Ic) pe ci-(rct for iou tri. I hp octhf ri :; lower 

st)i t tit ion r it ic:, Ion :0 rcu fli fto p:r t ior l ai t 0lr pericernt for 
pwI try . 

(, i .in t a'.:,tnrW I Ircnn, Oti I rti,( i(larld I or c isava an I ccl i S,cnt! il 

pIiojec ted (
tio he I . I ciii I I i cr t Iior:s i i I)Q orct .. ) rrci I Ir IorIs cit 
:000 vihtc I ! rhl -co;:oa v ,ut'e ilic t ittit or r rot. io. Udr.ihrr the
lowe r rla i ::-( o:i;av : Ii;t. i t ii oc r it in, tie pri ojeict ion:; wver e 1. 1

II 1on toi:; to tI9c ,rcd 1.9 rni 1I ion !.ons in :1000. An the irnand 
foir caissovo oas IONc tegins from a coa.p of or averajen .of/ Lor:,ccl 11,000
icc I9 01- E3,, rniIoed cin t ltiri 101 onr) t Con:, jiderrdt t o the ma jor
;oc if rowtit emrran'ld ini19)0 and 2000.i for cassava 

(Cr siequcert Iy , t o Iitircouul fc c :a5sda'a wi II irci ease I iton i n
(le r' le f c . 4 r I I ion 198l-83 t (ili II ion aridm tois ill I- i t t.wreri :1.3 


./ / I ior) t.ori . ii 9 )ri hetivio eri , 4 crc
. iI i9) 0 t 3. ;3rl . 3 i I I i on ticrim; iin
1000 . [)inf ii:itsr ir Ilikely to occu|Jr , riainly ICeCdise of the phenome
na cci eae I i demand . A.houltihjh 1.-tI number s a rnri i n )riFe ly
i "i i cotL i ve , t fMry rcicetfuhle;s scow favorab le"ospcects for cassava,
 
especiallIy a:;Wced.
 

P0l ICY IMM ICAHIONS 

As the project i ons shc'w, tire prospects for cassava wi th i n the 
dormiec i c ecuoiomy areu favorable. lo rea lize t.iese prospects,
however, the gjovernment needs ho strengthen support services such asmarket information, extension, arid credit. It should build the 
necessary infrastructure, such as roads, to improve the efficiency 

http:0::.ntjrce.cd
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of moving output from the production center's to the feedmill sites 
in Mani Ia. Ihis will add to the etf iciency of assembling and 
marketing the cassava produced by smal1-farm operators, thereby 
decreasing their per unit cost.s of production. 

I n the cort.:xt of Lhe present difficult.y in producing enough 
foodntoLtfs, particularly maize, rernewed efforts t.o exploit the 
potentl fI cas sav a t eed must. he satrenigthened. Sci errt ists 
inter'iewei atte:;t tht tYVs of cassava that. produce as much as 50 
Ion: ptr hectare )rt, now ava i I clt,,but. t.hat there is at. present a 
shor aqe of plant inj material:. A lovernmri:nt move to multiply these 
maturia s an d ;:;minate them t.o farmer s oi I o a lorng way toward 
incrde sir product ivity. In a di lion t.othi:;, the present. policy of 
I iber ii.:inq fort i I 'in l-ade should rontirne in order , to maintain 

h" pirsfor t fov'.or ar, I r ice of ferti Iit er. loqjeLher, these 
tI() ici tS vii I he t1) i in the :occes si I I exploitation of assava's 
potnt i tl ,n( rdI rmdn airefor fo fact. ntldfeed 

lh acmotrnt. of fund; ,I Iocatet to (:C.assa rea:; rch ; srrsmall both 
in aoIhite te fi:; and whirn :ompa red w i th the amoun t.s a locaLed to
 
0 the I crops. Iher e are high mar;ir a l ret.urns to research on
 
cassova, and there ir;a rM4d t iinCteeilt r0ser('r support. both in
 
I re a9 ronrromi c arid in soc ineconomi c aspects of product ion aHid uLi ti zat ion.
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Trends and Prospects for
 
Cassava in Thailand*
 

Chaiwat Konjing 

Ca:sava in the must imrportant economic crop among the roots arid
Luber crops c:ultivatend in Thai land, occupying an area of 1.3 mi Ilion
hec tares dnr irnJ 1983)H5. I t, harives ted area acc)united f or 3. 8percentI. of Lolta I qr iI(I tura land o r i,3 erc:etI. o t the tota I afreaunder odI( arid fen d cr ops. Arnra I produt ion of c:ass:;ava reached
21.2 mi Ilon Lion:; dur in the :;arle per iod. lhi:; aronuntedi Io 98 
perccnt of total )ci o.a nlrd Lut er crop pr'oduct ion or 0. I percer,t of
total )ofr i ullu:rl produ ct ion. 

(asava I:; griown h y IaI and poor f aimier.; who carnrot afford
highly Ldpital-inte ni:;y forrmirng. tra; becomee It popular arong smallfarriers because. it ha,); a high tole:ranceu for' drought ]fil its. yie'lds 
atin :;t aiIe. Will i t lexihi lilty in pila tinj ind ha vl:;,Iinq . irres,
Ca:; sava has berl a promis.ing (:ash :rop that can provide farrers
I vilg ill rcrilrti and Ie;:s produ :t iVc: areas with both ca:sh and food

:ec:urity. In particular, ir r ir:e-lif icit areas or in ara; that are 
vun]eralee to dlroutht an111Cro()p fai lur, c:anava proviels ca:;h income
f or f airr,, t.hat ernl ]is theirm to lbulyerllgh food f or" t.h i r fami i es. 
In r ii - ;irplu:; al :as, Cd:as 'i (I y id itriondl CaSh ilCOirlle but 

p lay n Ihrlriilir ole inr add rlig; di r!t. ly to Itre ftarni ly'; f(ood
c:on)s urrpt ion. 

as:;ava :ult ivition in lh i lailnd usural ly b in:; in Apri I, wi th 
the harve:st taking place the tolowin Marct. Anothrer crop, usua I lya srall orie, in p rlranteird in I)e:ember, at the end of thi; rainy season 

ha ve:,tel hand i tile ol lowin No verrber . Ahout. Jill percernt. of the
harve;sterd iutplt in riark t.ted in March, 12 percent in Apr i I, and iI 
pe r'i nt ill Novemhier . lh r:-tt of the ria k.t ir i divided equal lybeltwe il I0,ruar y, May, Oi:toer , and h)uc:eirher.

Produ :t ion of cass.,ava in hai land is labor int.rsive.,; only land 
preparat.er ioK meihaii. lhe crp is t;usual ly yrmwn on marginalIands or sandy .oi I:;. In fact, mo:;t land unrler cassava culti. vation 
is:; ess produc:tive or not suitable for other field crops. Little or no feIr i ltIi ri, :;e.il . It isn i n,2:xperIs i v to )rcdtice becanse iL
requires few purcha:ed input;, yet it. give; high and st:able yields.

he expansion of cassava area hetwirern 575/larid 1984u took places irNo I t.air;:ous Iy w i I lh lt xparns i o of area under ma i ze and rice,
which suge:s th:;t .:at;sava doe:; riot. compete with them for land use. 

*Sirurnar i :, of the :;i x country case studies are presented in 
this proceedings. IFPRI has published the complete text of th is 
paper as part of a s:erie;s of workinU papers on cassava. See ChaiwatKonjing, Trends and Prospects for Cassava in lhailand, Working Paper
6 on Cassava (Washington, D.C.: IFPRI, .June 1989). 

http:preparat.er
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Surveys of the crop production patterns in such major cassava
producirng regions as Nakorn Ratchasima and Udorn lhani in the
 
Northeoast reginn and Rayong-Chonburi in the East region confirm that
 
cassava does rmt compete for land Orth other crops. The area 
planted with kenaf, a f iber plant, on the other- hand, fluctuated 
widely and showed a strony trerd to decrease. This suggests that 
cassava ilay he a sub:hst. tritf or kenat , an argument that is direct ly 
app I c i l t.o tr Nor theast. , where a 1ietL a lI kenaf i s produced. 
bohlint itutr or tt ,oci the two i' locat ion-specific, however, riot all 
loc tion:; can be plant ,d with both.
 

tassavi does rnot orirpeti with i ice ior labor', because small
 
Cds;:;avi iiirrier; rio riot.|acc labor con,tirairmt,; in the production of
 
rice ori cassiaV . Iie exar)r te, 0 :,rr vey in Nakor Ratchasima showed 

that the Jsceof f ami ly lahor accounterd for only 15 percent of the 
to ta I frrri Iy 1abor ava i t air Ie f o fiu1l- t, i iefarm work, srggesting 
that t irrr:; usetd hired labor for ful I-time farm work while fami ly 
labor miainly worked o ) off- i obs. Rtayorrji aiarn In Provirncer -similar 

lrhtrnorrrriorr was; found--family an farm foru labor workin j the accounted 
onuIy Ii pefrcrirt ofI li toita I labor orice; availablet o tihe family. 
Itrshor t, tatrrer:; urdo r nirrirloy their own farm labor force or prefer 
to u.;e hif - 1aborrr arther than f iri iIv I riror in thuir own farming. 

hthrt rt , ,.paruti d cas:,sa,,va pi ruct, ioni dIoe:; not lace labor 
nio rr t r I r ri1 :,. I t co uI(t, i IT',t , , r educe rurruierelip Ioymr t. aiid 
(orrir t ertr,r rr eI rmnrt rise of farmrr family labor. 

D it +j 1 iO-8. (r:;:;iava id iatted aroundi- yi Iluct sIiqht ly l-15 
t .n , 9etcrIT(ir. I hry averajed I ,. / t on.; between 198 1 and 1983 , 
comp rt w i tIr a wirr Id r agle of 8.9 tons Pear hectare . tiei ,ti 
corrar a t) In I i: , 4ii 11 .11 t !; fIor As , and I I. tons f or Iatinio 


Arr r i[d. 
Cult ivilt ioi of r, :;c ava in.:oncerlnct ini Northeast region,t.raL(rd the 

wher,, ront of the taint plantedI witt) cassava is riot suit.able for 
Otter in and i: vulnerable to drought,. )f the total area.rlr:, planted 
w i h ron:,tniva ht wtirn 1 i ard 1984, 59.0 percent was iin the 
Nor thbeas t , 3/. 1 ptr( ent wIs iii thi Certra I reg ion , and 3.9 percent 
wIa in thtr Nortti. rt1 t rit Ia 1i;rssadva 0rutpt ., )6.8 perc eit was ii tIe 
Nor t h ,:)t, 3). 0 i)cr irt. wiS isir i ti (Int rat rr i(ir. a,no percent. 
wras ir itn t )' f eriver tIIt e a fr Ii od. 

It, ti i cassava cail 1ir put ii to tree categories.i.'ation r0 
Hiuman i n is mainlly Of Ca;:,Sava i In n d t.dpinc aconr:,ript granulates 
(sa ( ). (Cas; va ri: t or i r t l t( :(c s of ch ipsfr i ns i ,t c:assava and 
itnt lI t::, rid in miraily exported. Itu str i a nntses include its 
ut.i liatiorr i n the marani : i ptauir er, plywood,d'turut of + i les, and 
mlOn))'On d iulm q Ulu Ltm te.
 

Ca:; :;va ir: not, a direct, st.apl food in lhai land, but provides 
cash income for purhr :t,rof addit ional staplt food,- for srnal , poor 
farmer:;. l)uri rrg tie 1981-813 period, tHe donrrestic ut ilization of 
cassava ftour for hrumarr n this was-orr;trilttticn averaged 114,000 tons. 
only t./ percent ofi the ali output o)fprocessed cassava--6,859,900 
t rs, 

Domestically, industrial rrs account for proportion of
at a small 
toW processed outrut. , on ly 3.5 percent. lire most promi sing 
product. are modi f i ad starch arid alcohol . Modified starch is a 
product that ican be made from cassava or otier cereal ftour through 
an eirymaLic process for specific industrial uses such as manufac
tniring paper, texti les, adhesives, cosmetics, drugs, and food. 
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There are at present six firms manufacturing modified starch. They 
can produce in all up to 107,000 tons per year', but actual produc
tion reached only 89,100 
tons in 1987. The potenLial demand for 
modified starch has been increasing in recent years in both domestic 
and export markets. It was 204,600 tons in the domestic market in 
1987 and 480,000 tons for exports. Major export markets include
 
.Japan, the Republic of Korea, laiwan, the United States, and the 
Soviet Union. 

The use of cassava as a raw material in producing alcohol for 
fuel and inodust.r ial uses is at the experimental stage in Thailand. 
Commercial production of alcohol is likely to be feasible in the 
l ight of the increased price of petroleum products that is ervisaged 
for the next decade. 

Most cas sava products produced each year are exported in the 
form of dr ied chips or peI ltts for use as animal feed abroad. 
During Lhe period 11),131-83 only 3.5 percent. of total cassava output 
was usned domestically. lWe rest wa; exported, mostly to the 
Europeai Commrun i ty. hai land, in fact, exports more cassava
products than any other conLry. This was rot always so. Cassava 
was gr-own ma iry for domestic con;umption, but more favorable 
foreign demand from the European Community in recent decades has
made cassava an impor tant export crop that earned ar"average of 16.3 
percent of 1hal Iard's total agriculIural uxport value and 10.7 
percent of all 1hailand's export earnings between 1982 and 1984.

Because cassava is an export crop, stat-isLical data on cassava 
in TIrai arid ar. more readi ly available than data on rice or sugar.
Data on exror!.(, and product ion can be comteclecked by the Office 
of Aq r i c It, iira 1 Lronomics if the Ministry of Agr icu 1ture and 
Cooperative.vs arnd by the Customs Departrment of the Ministry oF 
Finance. Statistical data collected by the Mfai Cassava Trade 
Association al:o provide a base for crosschecking such data. The 
data on domest ne t1,.iu i,,ation in this report are based or estimations 
made using input-output co.ff icierts and a crop balance sheet 
approach. There has not yet been a direct survey or data collection 
network for the domestic ut.ili.tationr of cassava, particularly for 
the direct consumption of cassava roots and cassava products. This 
is a major gap in Thai cassava statistics. 

TRENDS
 

The increase in cassava output in Thai land between 1961 and 
1985, can be attributed mainly ! expansion of 
the area planted with
 
cassava. This area averaged 120,700 heatares during 
1961-63 (Table
 
1). It increased rapidly to 328,000 hectares during 1971-73 and
 
reached 1,291,600 hectares during 1983-85. The average annual
 
growth rate of cas.ava area over the entire 1961-85 period was 11.4 
percent. Betwe-- the early 1960s ard the early 1970s it reached 
10.5 percent per year. It increase& further to 12.1 percent during
1971-85. Cassava area expanded most rapidly in the Northeast 
region, 
at a rate of 15.5 percent per year. It expanded somewhat
 
more slowly in the North, at a rate of 12.6 percent per year, and 
still more slowly in the Central region, at a rate of 6.3 percent
 
per year.
 

http:Cooperative.vs
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Table 1--Trends in area, production, and yields of cassava, 
Thailand, 1960-85 

Period Area Production Yield 

(1,000 (1,000 metric (tons/ 
hectares) tons hectare) 

1960 71.5 1,222 1/.09 

1965 101.9 1,475 14.46 

1970 224.5 3,431 15.28 

1975 594.4 8,100 13.62 

1980 1,160.0 17,110 14.75 

1985 1,476.8 20,660 13.99 

1961-63 averaye 120.7 1,987 16.46 

1971-73 average 328.0 4,592 14.00 

1983-85 average 1,291.6 21,221 16.43 

Annual growth rate (percent) 

1961-63 to 1971-13 10.51 8.74 -1.60 

1971-73 to 1983-85 12.10 13.60 1.34 

1961-63 TO 1983-85 11.38 1.37 0.00 

1973-85 

North 12.60 12.89 0.71 

Northeast 15.52 16.06 1.59 

Central 6.32 6.91 2.04 

South ......... 

The pattern that the growth of yields followed was quite
 
different. Average annual cassava yields fluctuated around 15 tons
 
per hectare between 1961 and 1973, and may even have a declining
 
trend. They increased slightly between 1971 and 1985, but there was
 
no long-term growth for the 1961-63 to 1983-85 period.
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Production reflected 
 the growth of the 
area planted with
 cassava. it increased rapidly between 1961-63 and 1971-73, 
from 2.0

million tons 
per year to 4.6 idIlion 
tons per year. The average
growth 
rate for the period was 8.7 percent. By 1983-85, 
cassava
 
production had reached 21.2 million 
tons, following in the path of

the rapid increase in planted area. Ike average growth rate for 
the
 
1971-73 to 1983-85 period was 
13.6 percent.


The contribution of the 
Northeast to the overall 
growth of
 
cassava production 
in lhai land was significant. But the share 
ofthe Central region in the country's total production of cassava
increased somewhat even 
though its share of total planted area fell,
because productivity improved in the region. I row a long-term
perspective, growth of output that depends on expansion of area isnot promising for all 
regions. improvements 
in yields are feasible.
 

Total domestic utilization of cassava products during 
1961-63
 
averaged 92,000 tops per 
year. Of this, 33,000 tons, 35.9 percent,

was consumed as human Vood, 
and 60,000 tons, 64.1 percent, was used 
as raw materials 
for ;=Wjs try (lable ?). The annual consumption of cassava products as food increased to 14,000 tons during 1981-83.This was 47.4 nercant of total domestic utilization in the period,
down from 55 percent. in 19/1-73. lhe utilization of cassava chipsor pellets as animal feed was le:ss than I percent of total domestic 
uti lization.
 

The hiqhe:; t average 
annual growth rate of consumption of cassava as 
food--8.5 percent--occurred during the 1961-63 to 1971-73
 
period. lhis fell to 4.0 percer., during the 1971-73 to 1981-83 
period. On a per capita basis, annual 
cassava consumption increased
rapidly, from an 
average of 1.23 kilograms per capita during 1961-63
 
to 1.98 kilograms per capita during 
1971-03 to 2.36 kilograms during

1981-83. Iis was, however, low compared 
with rice consumption,

oh iici averaged 130 k i log rams per cap ita. The anneal growth rate ofpericapit-a consumption of cassava as food was estimated to be 4.9 
pe cent between 1961-63 anid 1971-13, falling to 1.8 percent during19/1/3 to 1981-83. Human consumption of sagp grew rapidly, 19.5 
percent per year between 1961-63 and 1981-83, but the absoluteamount consljned was still low, only an average of 354 tons between 
1981 anld 1983. 

the industrial use of cassava grew more slowly in the earlier 
period, at a rate 
of 0.4 percent between 1961-63 and 1971-/3, but
irmore rapidly dur'irig t.he later period, at a rate of 7.3 percent

between 1!)/1-/3 and 1981-83. ihe amount used thanmore doubled 
between 1961 and 1983, reaching 126,000 tons.
 

Between 1961-63 and 1981-83 
 the production of cassava pe1lets
incteased subsL antial ly from almost negl igible amounts to 5.7

mii 1lion tons. Output. of cassava I our grew more s lowly, at an 
average anrual rate of 0.24 percent, or from 31,090 tons during theear-ly 1960s to 167,610 Loris per year during the early 1980s.Production of cassava 
'mips and sago was insinificant, though each 
grew at a rapid rate. 

In 1961-63, 
 lhai land's exports of cassava consisted of
305,000 
tons of f our, 430 tons of tapioca granulates and starch
 
(sago), 38,000 Lons of 
dried cassava chips, and 17,000 tons of meal.No cassava pe Ilets were produced or exported dur ing the early
1960s, 
but. they have been gaining in importance in cassava exports
since the early 1910s. During 1971-73, exports of cassava pellets 
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Table 2--Trends in the domestic utilization of cassava products,
 
Thailand, 1961-83
 

Cassava Flour 	 Cassava Chips
 

Period Food Industrial Use Sago .nd Pellets
 

(metric tons)
 

1961 32,472 59,528 8 
 1
 

1965 37,708 62,292 18 62
 

1970 62,743 59,257 18 
 58
 

1975 91,061 78,939 17 78
 

1980 109,627 120,373 29 
 14
 

1983 116,820 128,180 1,052 2
 

1961-63
 
average 33,784 60,216 10 90
 

1971-73
 
average 76,577 62,756 
 30 143
 

1981-83
 
average 113,673 126,328 
 354 81
 

Annual growth rate (percent)
 

1961-63 to
 
1971-73 8.53 
 0.41 11.61 4.74
 

1971-73 to
 
1981-83 4.02 
 7.25 28.00 -5.53
 

1961-63 to
 
1981-83 
 6.25 3.77 19.52 -0.53
 

Source: 	 Computed using crop balance sheet approach, based on
 
Thailand's national data sources.
 

Notes: 	 The figures given above are in terms of products.
 
Conversion factor: Roots 
to flour 4.5:1
 

Roots to chips 2.5:1
 
Roots to pellets 2.55:1
 
Chips to pellets 1:0.98
 

averaged 1.26 million tons per year. 
 They increased to 5.69 million
 
tons per year during 1981-83, an increase of more than fourfold

within a 10-year period, which has been made possible through

development of pelleting technology.
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Exports of cassava flour and cassava chips, 
on the other hand,
fell substantially during 
197.-73 but recovered rapidly after.
Exports of cassava flour reached 35b,00 tons and exports of 
cassava
chips reached 379,000 tons during 1981-83. While exports of these cassava products fell, ekpots of cassava pellets grew rapidly to 
a
total of 1.26 million tons during 1971-73. They grew more slowly
between 1971-13 and 1981-83, at an average annual rate of 16.3pecent. Exports cassavauf meal fell throughout the 1961-63 to1981-83 period, at a rate of 
17.9 percent through 1971-73, and at arate of 15.3 percent thereafter. In absolute terms, these exports

became negligible, falling from 25,000 
tons in 1960 to an average of 
450 tons 1981-83. 

There is no record of the farmgate prices of agricultural
commodities in lhailand before 1961, because there was no agencyresponsible for col lecting the data. Similarly, price data for cassava pellets are only available for the years after they wereintroduced in 1970. The prices of 
cassava showed a rapidly rising
trend between 1971 ard 1983. The prices of cassava flour and cassava pellets in [articular increased in parallel 
in the wholesale
and export markets. That is, the average wholesale price of cassava
flour in Bangkok increased from B2,363 per ton during the 1971-73period to per during theV5,087 ton 1981-83 period, with an average
annual growth rate of 8.0 percent. Similarly, the export price of
 cassava flour increased from 131,920 per Lon to V5,167 per ton 
in the
 same period, with an average annual 
growth rate of about 10.4percent per year. In the 
same period the price of cassava pellets
increased at an average rate of 
8.4 percent in the wholesale market

and 8.5 percent in the export market. 
 The farmgate price of cassava
roots, on the other hand, increased at an average annual rate of
only 3.1 percent in the 1971-73 to 1981-83 period. There was 
also a
large margin between the farm prices and prices
wholesale 
 of
cassava, though each price had the same direction of change.
 

MAJOR ISSUES
 

Despite high yields, the most serious problem of cultivating
cassava in lhai land is the deterioration of soil fertility.
Repeated cultivation of the same land year after year without soil
fertilization has caused average yields to decline, which has been a
constraint on increases in output. 
But the application of chemical

fertilizers on cassava has 
been found to be profitable on bothinferior and ordinary soils. In particular, the application
fertilizer on interior soils badly in need of soil-quality manage-

of 

ment has been found to raise cassava yields to a maximum of 31.2tons per hectare in on-farm tests. National tests show that the useof ferLilizers raised yields from 10.6 to 15.6 tons per hectare,
although production costs also increased, from 85,626 per hectare toV6, 165 per hectare. But the cost was reduced by 26 percenttonnage basis, and profits increased. On-farm trials showed 

on 
less

a 

impressive prof its because the costs incurred by more comprehensivecrop cultivation were higher, as were wages and administrative 
costs. 

The benefits of using fertilizer were even more pronounced on
optimum or ordinary soils. The time-series and cross-section data
 



168 

available from both farmers' fields and on-farm trials showed that
 
considerable increase in yields was associated with the application
 
of fertilizers. The incremental yield per hectare ranged from 3.5
 
tons in farmers' fields to 12 tons in on-farm trials.
 

General formula livestock feeds are made Up of 75-80 percent 
starch and fats, 15-20 percent protein, 4-5 percent minerals, and 1
2 percent vitamins. lhe starch and fats are usually obtained from 
cereals (maize and broken rice), or cassava starch. protein and 
minerals can be obtained from concentrate feeds from a protein-base 
ingreoient such o or or additives.as Wmeal fish meal, from chemical 
Ihe protein componeiit is the most important one in formula feeds, 
since it has to meet he physical requirements and proper growth 
rate of the animals. 

In the study, a number of farm-mixed feeds recemmended to small 

livestock farmers for pigs and poultry are compared, half with 
cassava mixed in. The recommended retions indicate that cassava can 
he mixed into the feeds, and can snmetimes substitute entirely for 
cereaIs, altfhough cassava requi res protein supplements (cassava

based diets may also be deficient in essential fatty acids). 

Recommerded poultry diets containing more than in it cassava should 

he sirpplumentedl by butween .b ard 5.0 percent fats. Technical 

eper irnrrts in Thai land indicate that for three kinds of pig 

ration:s, the inclusion of cassava as a substitute for rice products 
Loqethr with hilh quality p)roteirl yielded sa'.isfacLory results. 

The optimrrurri mixture depends on the availability and price of the 

ingredients. I t houd ube;ioted ,that the performance of cassava
based diets ha rot been evaloated or tested comprehensively at the 
farm level; only limited informn tion is available for citation. 

Bit (asava w, found to ubstitote for maize in animal rations 

on ly wheinr rea I price:s were igh Hard the price ratins between 
cassava and maize oir broken r ice wene at or below 11 percent. In 
roiMiptter i.'Cd lea'n-rost rations, cassava entered the rations when 
the ratio of an.,.a prices to rai e prices was less than 55 

perent. Thi suj sts tHat, to minimize costs, cassava must be 
chaper than mai.e by at least 4) percent. 

In leneral , i:assava can be i ijood sLibsti tuLe for maize or 
broken rice provided that. the price of cassava is at. least 23 

percent, lower than the price of maize or 31 percent lower than the 

pfice of brokeri rice. echnically, animal feeds can consist of up 

to /0 ptiricerit. cassava by weiuht depending on the type of animal. , 

However, when the prices of feedqrains are low, as they were in mid

1986, tihe me;e of cassava as animal fe(id is not attractive to feed 

(orpoflni er .
 
,


I n addilI ion, anirnial fed with diets high in cassava are 

lieI i eved to produce some undes i rable character ist ics iW livestock 

products .uch as raid pork hel ly arid tainted lard. For broilers, 
high ca:;:;ava-has;d f erds with ton little synthetic xanthophyll wi 11 
cause the ci cken':; :;kirs to hecome whiter. These results have not 

b)eer cenfi rfirmed by :;clet i f i c exper irents. 

pespitetehe opitiru s ,iW: vie qiven ii te projections below, 

which is tenable under the assunpt ions made, the export potential of 

compoind feed:s is low biecnatse imported protein supplements, such as 

soybean inal , are expensive. in addition, because the prices of 
Feedgrains in major importing countries are low, the price ratio 
between cassava and mai;ze is not attractive enough to faci litate 
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substitution 
of a cassava-based 
diet for cereal-based diets. For
example, the imported 
prices of cassava and maize in Japan 
were
04.03 and 04.154 per kilogram respectively, which indicates the cost
disadvantage of using 
cassava against maize 
in livestock feed. If
this price differential 
is less than 23 percent, the possibility ofproducing and exporting high cassava-based rations is unlikely, atleast within the next decade. instead, it will be feasible andprofitable to produce and export 
cassava pellets for feed compounding in foreign cnut.ries that have a great import demand for 
feedgrains.
 

Another constraint 
has been the 
limits on and decline in export
volumes to the European Community following an agreement between
Community and 
 Thailand. the implementation of a government 
the 

policyto limit cassava area in response to the decrease in exports to theCommunity has not been greatly eifect ive, but it has had its effect 
in limit ing output. 

PROJECf IONS 

The area under cassava in expected to increase as long as theprice of cassava continues to increase or 
stays about the same as in
1986. the estimated annual growth rate of cassava area along thetrend line of 19/1-814 is 6.40 percent, which is quite high. Thearea projected for 1990 
is 1.66 million hectares, which is about 28
percent higher than tWe 1980-84 average. By 2000, the area undercassava is projected to increase to 1./2 million hectares, which
3.7 percent higher than the 1990 project ion and 

is 
33.4 percent higherthan the average area in 1980-34.

These projections of area, however, were made with theassumption that the current government policy to reduce or limitcassava area is riot effective and does riot lead to a nationwidereduction rin cassava area. The projections also take into accountthe limi tat io of exports of cassava pellets into the EC countries.Such exports are now subject to arn import quota of 5.5 million tonsof peliets each year through 1992. However, with the present marketand structure of demand for cassava products, it is projected thatthe price of cassava roots wiIl net change much from the current
price, about 9600 per ton, which is still high enough to inducefurther expansionof cassava production.


By 1990 cassava yields 
in farmers' fields are expected todecline from 
the average yields of 1983-85, 
16.43 tons per hectare,if farmers sti1i use evisting varieties and apply ro fertilizer.This is because cassava depletes the soil. the yield projected for1990 is 13.10 tons per hectare. However, new varieties, if used,are projected to increase the yields slightly, to 13.70 tons perstill, which is stil lower than the 1983-85 average. If fertilizer
is useCt, on the other hand, the projected yield for 1990 rises to19.35 tons per hectare with existing varieties or 22.0 tons with new 
varieties. 

Yield is projected to reach 13.70 tons per hectare in 2000 withcurrent varieties and wvithout fertilizer. If fertilizer is usedwith existing varieties, the yield projection to 2000 rises to 20.25tons per hectare. if new varieties are used, the projections arefor yield to rise to 17.L#5 tons per hectare with no fertilizer use,or to 24.65 tons per hectare with fertilizers. 
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The projections of output differ with the assumptions for yield
 
outlined above. Total cassava output in 1990 would range between an 
t rtfe low of V . / ri 11ion tons with current varieties and no 
fert 1 1i r unse ,id aine t.rumt, hi qO of 31. 38 mi I 1ion Ions wi th new 
,arit ie; 'nd & th frtit I i.'cr app ie:d. OJutiut in :1000 with current 
Vdri ,K. I i r~ccci , to bt ' .1. 1 rii Ilion tONS w ith nFI tert il zUr 
rod A M) mnillion ton: iN ti rtil .'c;r applitd. With ricw var i etki..s,
it in projerctu!d To iin,, to 34 .40( million tons without f~r'tili e.r and
 

i Ii i t , t I ctt,3',. i r i i i s, ini r f forIi Iht t t t, dm 'od 

aci al Ip a 3 or 
',Inr i 11o o lot io i t c t liiOr:at :f , tcrri 

.ssva,, r i,,, I lourr, as fi %i ll dteinil larjely 
!i :", i i ii f 1n t I I 


to off ,..t r ,,f f-i i of d at iion. If i iiiomi t ms
pi ;)Ii ef f . :ti from 
t ht- ir),- I ast i( ii l r .il i riiiir,-tl:,I t if it y of r't;idva, .Which reans 

(' i tn:e o)f i an emiardldt hrIi iti, 'ifi'[ , ti,, quart ir y va dil aa; f Ocr 
'haIrlq , i It, oppo;s itI ( i :rIion 5yi Ii than I proporLt iona e
I flngf' Of ir',cOre. WitI, l'Oc UIu atIiO( ,tItOW t Irdtt~es:pr oieCt.ed to bc-: I./i8 

i uorit It (I I.to) per ('i t of IaI),r r i I1a iT e t y :1()o t popo Iat i (n I i I and 
is pro itid in to K i Ilion in the t ie n d 6 il1 ioniiir*,i., eari T 

iii t3i 11a yitr .
 

, as tIt .niayiOf i; f 00d
W i1 1 !1Ie i M ia.; a y i d firt .aVa as 

'd iri o - . lor I 3(i ru -i t o :1 o00, iot.a I cori;iumpt.ior 
' ; i tiOd pIo jc!(rf io tm u riaIori i i is I I Iiai: h Ivhe icqut of 1/,800 

1 orii.of .o,:,da.f I icc I'f13) arid .133,0i00 ton:; in 1000. Annual pera u 
pit a co ion, rf,!i ,f r d , i:; projiected to ut.cc" int! fromlnpt oi i t a1,11 
0, - njr iit Io 6 1,i Iogram:; iIT 1990 2i.02iIo im Ili3 -'.; :. aid 

irn 'u If, paro. fo aire1n I o irr . - t:; s Iir cai:;Iva a:, toiid riot. 

mpfe:, ,i,,. hocai :, thi ior r of' of i ft or It r iI oia I r:haract.er i :t i::; 
a,:,,v in Inai Oiw n. 

711f. req~j iI,!mer I tIor f,"od ( dss;IVa tfor Ihai]I and ,. Ilive to Ck i 

r )iit t I..o 1 li low--t(u" tonsi le y"i . I i s is btcau;e cassava is 
an o por I (fip, aid haaaiu:;c uthril a:;d:,sava fi:):S :;tron( compet-i.ie n 
re i c f.rI , I'.. 

n7,ii oIt II I thtii' . pir rI tc s ca ir,i (If tfall:; bIc.ais )1 e 

pI o t t d riI i I a!-,u:,ir iy I arItd iit 1 it s trrir;m i I riori th adopt ion 
if frew .'itior i o ad ti, use t t !Ii l i.'er :s a nd I f tOle prices of 
I ied 'er ea I i i i iii:s, tic .a'poI t ITraiPu t:; for fri i 'e and oi-qhum 
I I C favii,tIt' l , ir (rce:;t:, ti: cas:ava pelletsI mt if pr(e of 

a 1 n f rom N! ! i chr H? A er i 1oqr a171 t 0 a po:;;it I i nii mIIum
umt ror h of 

H1,459 pir iI ilvaum ii 1let Ii o maiiia ,.ma n ,:ashaigh as 0?.80 
to H3.5) ier ilor ii, t;cr th use of ca:;saiva ini livs:stock feed can 
t", ":lpr Itt d t i or ,i:;c 'o r 13 I irn I . !)0 ionhet wu:' i ntr ; irrt l 1 

IrM Fdn Iit lr , if t vr ; pri:celfiiut cassatva chips were 0?2.051 of 
pinr P.I1 r l , th, t:iiriiJ for casav:; aV rhi p; r,;ani ma 1 tcc cou ld be 

irioje;r-'red t e . IIon tor', for r.hio t ii(--anirimal feed(1 ';e::t.or 
i ri Ihai ,iaidr . 1i:;, f wo h bsor tedI tihe1t ./' ,P i to:, itd i ; by 
comme rcia teedi industry. 

I hin p I ci s p a r I totI !tI""M ut I ial t o W cassava aru g)ood. lhe 

decmand 3o rnodi I d :A ircn i:; it: ititd to iicrc ase:;substantially. A 
s im Il rend project"! io i :rid:dicate:; that the indus.;trial use of cassava 

will tie 1'Q,000 tron:; in 133) arid 830,000 ton:; in :1000. 

i ) por t (f c :;;ava f 1our arid iodi f ied :; tarch arc projected to 
itouIbl t y :)000. Ihe pII IsIuct:; for .o.pirts of cassava pellets, 

http:compet-i.ie
http:r:haract.er
http:oieCt.ed
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however , wi I 
 be limited by restrictions on imports into the
European Community. These exports are expe:ted to reach a cil
ing
of A.O to . S m IiHon tens by th end of the next decade. inaddi t ion, hetr ;peo-es for exports of ca;SSava-based rat ions are
als Ion hotauter t he nreedted imper ted prot ein Siip lements are 

,"ntiv, id i ,cau:;e of strong or K! romper i tion from competing 

I he pr ofjrit(,d ,upp ly-d fliand ha Iarct; tof- r~a';siva wt e 'Trade 
r t i ,, t' I i !ti("- o ,UMfpt i th it th po:; hI)iIity t hat. neow ,. V Uiiisa i.v ll1Inn i w lyt dei( a(opted(l is st i low he,'ause tihe

si."IplI y t In lit i i iint "r iW s i n l iit:d. 1Tw po;:; ihi ity that
fIarmvt wiio h pIp mur ,- fat! i iW'ar ton ii inq cri op vai Wirete:;,0nIhfi o1f ,r hrn, i o i '-o i rir', ,i rc',i;avi now q ive:; Ii 1hfer irof its 
fO fof flir o t har o ! l ('Ish r o)).,. 

i,(f 'o , i, i: ji tadt ht1 i (i ,,a.a produ tict io In I ha i iand
iII r o''j h t f,. ,i . Inart of 3' miI I on ton:;Oi o fr .ih reont :; in 1990i I )It.i) (itthis, Ki , r Will be Uose d a:; ood and,H !no rn Ilion

.On:; wi h usa,I I ' i 1 i iit t I r Y. Irrih' : I ItP difi u t.ieife is ,'lp(ected to bi 
rra 1i . ni :, rr7,1c t ot j I dom ,:;i'( it, i Ii.,at ion I .0 i mi IIion torn ,

flleavin, n urii :,plof 3 1 mini on ton, availabl for e'.por .
 

Ifabla --iroj"Kcted :upply-dermand balances of cassava, Thailand, 1990
 
and '000
 

Item 
 1990 
 2000
 

11,000 metric tons) 

Product.ion 
 32,140 
 34,900

Dome:,tic ut.i li.'at,ion 
 1,584 2,003

Food use 
 576 
 603
 
Feed ust, a a
 
Indu:;trial use 
 1,008 
 1,400

Surplus 
 30,556 
 32,897
 

Source: Computed based on national data shown in previous tables.

aless than 500 
tons.
 

the project ions for 2000 i icrease product.ion to 35 A i lIion

toris. l)oresIi(-
 it il i.'at ion in 2000 is projected to be 2 mi Ilion 
tons. ) t~hils,603,000 tons will be for food and I.A million tons
Will be for inr l Use.Uist.r'i Domestic feed use wil I continue to be
s;rina1I. ThI : ] i Ius atvai IOle for exp;rt Awi I increase to 33
mi I I ion ton:;, nhi:h nout 8ii; , petrcet higher t.han average exports
i '1't-,3 

With hihlher 
 yi,' Idsl: p nt hectare assumed, the rtiitcosts of
:si aova t: c(.ted
an !)(i Iie to fall, bt 'vtlern 10 and 32 percent based on
 
Ie:lts
of exper iments ini farmers' fieiris. lhe price of cassava canhe nyper:ted to fall in the same proportion. With 
a price elasticity


oft deimanid for .port. s of Vasnia
pe)lets of -2.36 and free trade in 
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cassava exports assumed, a 20 percent fall in the price of cassava 
pellets would be associated with an increase of pellet, exports of 17 

percent. Import rest.riction; in Lhe markets where cassava pellets 

are sold would chario this, of course. 

P01 ICY IMPL ICAT 1ONS 

Hih, larid is faced with a number of options with regard to 
carsava. Or would he to reduce cost:; thIough appropriate use of 
-o:;t-rcedoirnoq orhr(,n the of cassavar e:iie, tb aim making more 
competitive in ioth the domstic and world markets. Another option 
Would ite to redice the proiutbr:, ion of cassava. 

itouldl( Thai land opt t.0 lehcii c7,ssava i:co:;ts, there are several 
rien.IsHrf;:;that coOl d be taken. irte producti on anid extension programs 

for iyir i(I o:r impt v "Vimt ivo arid improvid cultivation ract ices 
cloid ,t ;tr :erici annd policy beI r , . oifimrirrial inve:;trient could 


(e:; ijer,ed to en/tr(oaqe the e . a sion of tie iriarLJfd ct rJ of
igJ cassava 
1)rodic t:s throug h grant:; f investmernt privilegies , business tax cuts, 
irid piet or iritial 1oar) 1)roifaft;. 

W i cljarl( to p ror ( t. on , rt)cearch ir ca:;sava current I y under 
way iril d and varietal trial:; rai sing yield peru1de, hre irii1 aimed at. 
hectare arid inroa:;.io th :;tarch content of cassava. lhis research 
co ld ril ICI ir t.o1: -c I intlroduct ion newiuiii it. of products, 
!;iCh as C s fr if!; arid t ig suCCCs.fu1i:;'iv 10 t iow thill improvement 
of iretdiri: l Vf lcclt ! ,a erw ove in, hai :a:;:sava re:;earch. Research 
of) po:;t I iar vi:; I t i ho ogy, i nc ud i nq tes t.s of f lour qua I i ty and 
f l(oi rir -ichriit tI (hriololie:; is t,ti I done on only a Iimited scale. 
t-or f, ,rr , t e e:;it rii I on ;ssava Clonsomlu)i i or) arid futr i t. i on seems to 

htiVt heeri rinl(Iec toil iii)tiLj:;i: Ot t lie in:; i(rI if i cant. ro Ic t cassava in 
Thai diets.. 

Since th Cippe for iricrea:;t uti li.'at ion of cassava as feed is 
i l.dby a nartrow mar giin etweei cassava and c,'real prices, 
fforts to t co.;t-ied rin technologies if) feed manufacturing are 
important in .t.;in the ofin:ra 11 rconomicviabilit.y cassava-based 
terds A.n; irudi:atLod iabove, a dIiff erence in prices of at least 23 

percent wou It rioti :;tjh.; cassava and ma ize i n feedt. itut, i orf Ietw(:n 
c:ompotld i fl po;; i lu. 

Markt-t poI i(cii:, to widenthe price 1ap between cassava arid 
ma i .'e ard or thui oi r : f ioi iroi. Cost.-reu(lci rig technologies in 
)iith fif) i ri aifl actuorn are and ber' rilu iri important shou Id made 
ava i Iah I. In add;t ion, t e public nfiedia arid exterrsion programs 
feedto tio bei:steg)tithenedt tIo suipport thi adoptio n (if new technologies. 

In Or der t II'- lht ;b st. i tut. ion of cassava together with 
priotetinf :;upplefm nts nor" effect ive , improvenlent of the manufacturing 
technology for foth a.,sat pilluti 'at-ion and feed compounding is 
necessary. With improved lrocding technology in pigs and poultry, 

ta;-growing nine and broi lers need more energy than older typus of 
animals. Ihfu.; t hr u i .t. a gjreat demand for higher-dhmsity 

riutrritnts. liheintallat,ioi of additional compounding equipment such 

as :;prayers t o i I Iow (rl la Ifr u:e of f aI to increase the energy 
content of pig ard poultry fations has been widely accepted by feed 
comipouiders. Iii s eq ipme:nt a I so a I lows greater use of cassava in 
afimal fe:ed. So does the pellet,izing process of dried cassava 
chips. Improvement of moderfi pelletizing plants has contributed 

http:inroa:;.io
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significantly to higher density, durability, and quality of pellets,
while reducing transportation 
and handling costs. The 
addition
moisture of
or heat has increased 
the effectiveness of
mactines the pelleting
and the nutritional 
value of 
cassava products by making
possible it
to add more fats and protein to 
cassava pellets. This kind
of technological improvement has created more demand for cost-saving
cassava-based 
diets in the European Community, 
the largest market
for Thai land's feed 
cassava.

fhere 
is a need to set priorities


important that top 
in cassava r-%earch" It ispriority should b(: given t.o re:ear Thcost-reducing technologies in 

to develop
cassava production. Researchnutritional on thecontent of cassava flour and on product innovationalso a critical need. isFinally, 
the need for research
on nutrition on the effects
and consumption of 
cassava 
in both livestock and human
diets is of equal 
importance,
 



11 
Trends and Prospects for 
Cassava in Nigeria 

S. 0. Adamu 

(':a sata i:; one of the major crops of Niger i a, ranking four th in 
tet rrn.; of out pi in wh;)t Cluiva lent., behind oorgfhum, '-t ,nd 
yarn;. Accordinfl to t f ood and Agr i cuI t(it1 Org_' a talt. ior of the 

Uni ted Nat in:; ( At) (jjri [1ipr ( ( .ICW;abOLut ') percent. of wor Id 
c :,-in',ava Ir (iJd t. i; l on00 If9 9 trlt.C of tht lorl 's a rea. 

I n , (.,It I d by d if t cr cut, nam :; t)y (Ii f feven L 

UtUhnic 9' c p, oi, ch i., Ii ldic tio t, hat i I; grown a Imost La I 
Ovte r th t c ltf I , t r o()I t r ri tllodr t, .,o ltt i r tihe .;lltt.h t.o the 
, wv,wnri~h ir ,ti! I t i !, I ti t I ( ldl, t d J p Ir(l,(td in t ano 

v11it'ty o t t ld:,. I r iiit i o n11 y, lort 01 n (, p(t cente 9(0.hle 

II Ii, d i i n I)(- t in oI r(.Crll ohtlt t t) l( Wi jYLt*fnd 

d .,ydr,, t .d t I wllh 11l h F t : 'T ti tl t t I 'l.)(t t ll iI t.it! f)1 ) ,.i ll t t 

'. d , 1 'dlI I .') .' I'y firolid1 t,I d id I ti l t t, orel in I t t i r tndro 

1!orif; ,it , i tt r -,,)( he ri t ttIly i , l te, rljoj tifr rloll I r-iio tJ 
I o r int itrir,i ! ()I!) . N0() t' l1 1 ) it fl('.; t o lit ha t vf' t cdt.( ,t t 1w I,-]nlu 

It; rll t. I f 1:; 1 1( l tISrlI t O tIfllf :, vI',I C O l. t, t, f o id i Ut p efOf 

o'.t ot t I:etit- I 5' t, it(Ill . t o)r ']lit ) rI o nltrn . '1)39I t wi t hl.and dry 
W N ,ind -( over(f t d* ir,ll (p* ( i,l:." sett tr t, dJ i ., oa , hutshthe'r i 7 o]il hy : ( ~s 

i f -,, . r)(I - t r t -i ,- in I,-, f,j,1 io n h y i r, e,c t !, ,i l(J o thI e r 1) "t. t'.:;. IFo r- ,:1 I 

t, r, i,l o ri:., , t: '; I~ ,,itr p i y i i.'I r o }1 lri a I I c v i lti f fil rn i ri'. 

1 0!,S%' d IV, i ,t Wp!t~( t' 1 0 ( Wml)(10 t' V i ot h c f o )S Ul(' Yants 

ir I nm , t IIt 1 1 I :,, o II i i ; , i t. 

t 

' I h LI t 1 -r i I ",. i 1)uc at ite c arn 

hlr i,., o r n hmir r in,l o(i , , tl ,t I1 u ri tt 1 tt~ w u -clst off a r m' rls. 

Andl( t hr- trno i;rn of) tp%,\'odctl(-(dt i:, riot ,tr i ct.I. y iirter ': e }y r u- I a .u cJ 

t'o t ,.l p ' ", oI ir~t it 1 ; c 11t ,: t "r I i ..'(!.t I ott-urc: opp ln ] i t. w, ith 

(' o) : I , )ii t :,a[IIt ., i - I,. jt rTlo r t - , f i+' rn t , toi o( it ic t, I ati) I)l n iri(I it 

,1',,t 0. (' O ) . 
I r 1i1 t j ()I,)}I r opp p,; :;'y , t (-r:, F NUr Ittl a, ,it e l:h,i tac te."t i. Ulf by 

illt,,r c Ipp , , f ! I Il C',is ,,tvo i'. it Ity plown, r c,I t!,.(cep[t o[I a 

I itrq'.- .1! 1,c f rr ' vit ew , mt i i.'t. rm I t i1, (, ( TinIC) 1y i nt.ercrroppe:d th 

,fe(J' in ,l' :,' , i .* , ,tr it (11 Il~f, !lilt i l t t o( pri'i q ),i t ,u lrl i a , oF)tud 

dtplwndll or , ,.rf ' Ir<)rm 111 I ( rd i I i cm!, mdr: f ood pr tf tr ( cc.s of the 

(' ,,'i:, , /ti tw hI I ',I . ....... I( o fie .' I} I y i ciopped( w it s.ho r t-d lordt i On
 

I'o p :', :, (l , up i , i r if r)l c( a .,'.,%,a, i s j L '. t, d t t I ir1 1irol i Ll 

' , tel t( l 1 t itot(! t tibe.:l11. I d( dJi',i o nI 
. 

11"l, i rluijll i 11 rld Iw 'Ii io,i of(I 

;I od miL t ;{'o " I ('.', ,,-.. I hv ,' f i i o t j:, ,(onlorm (,I! u:ollrb i n ir i t 

" IJIMTrtXlI ' I tP'(' 1, i, ( (t I tf I t, ", U*tJC ' p r tse rit.(t-d in 

t 1 , ' p I(: 'I'.t ',. , ,PR i f 'tl' pli I ' t lt, cori l I t( t t- o f t. h i 
, 


' ,ll,i, ;)(irt I o , : t i e, )t w []f I' i w ; p],ilw( r s o( cr I s it v' t . ) 1). . 

A'lll rLI, t -ridts ,irl! ,I' o : 1) t, c i f or C' It,i I ir r i j (I ur-i,-) Wo r-I, i rl(i PIap er 5 

, i , , . ,t I(W ,I:,ti i, It or), [).(.'. : I f'IN Ap r-i I P ) ho ) . 
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with other crops such as maize, melons, and sweet potatoes, whichfarmers c-alr har vest early, bet ore the cassava is ready, to sustain 
themse lves 

Unt i recent ly, cassava in Nijer ia was piroduced essential ly bysma 1 fa mers". hey ftarmed sma I1 ho IdrlTI(r with the so te im rofprovidinr for t tmsttve- rdthe. than prodto: t; for marktst. Hecethey ue;t c acfi It ocal fIrmitre etti'cifMrtltt such as t1oets. Hut with theq oveu r fr l ttil r etri too i ttitfle frmingrtiprtove ;uhbsequent ly to raisei d 
the in ol of I aor ,r n, inttr- t ; i shift ire; to increae ;ing t he areafartrild and to u.; i,"; I red t toO eht Oiti tiIet.; for t a rmnirte;. 5tala It arttetts wh(o I crItF t tart ii h It .; acret ie(hrt0 t ttimite tihan 90 
perc:ent of a 1 i f , rat ! s a p i InaI I v i-;;<s is a, tmore: it qt owitnyrte Itt r tIt irtotntinoo ) , d is I I tV iUpjH, I a e 1t 1i pr-or t iorO ftotal prodc tion . 

I! i t st! Fit tre l tat i itt rtttlO e (cmtne,,asava i; of twotype:;. om o,, rtinot i s,e , etrv ide t;pot . in th forri of improved
seedling:; to f eur in t hit at a oeof rt ron. Oi~tt rs , (row artni 
proress (::;;a tedv fotinto
it, products like Hail. 

A Il t ehrdu h ,,I t va he:; a te imp)r art tt roIe to p Iay in fo1d:;e itr i ty, i etoottt ion or i:; Firjt (t r: t.i n aItd conshuetmp tiont i s notaclethirl e* . ,At tr s'e t. , t hro : t rtI tottfi t t eie; itt t or i lI prodtuctiont;cet ret fit-T IIolc I Irill itlt ir'n t ion I cqlc It i int retstdcee l i n .Jiper ian 
aif ireu It III F.. fitr Ie r I Iti Ultff i ne ! to tt t L cseis 10.(T i tat1 I.hteeec I:u, iv r .;epo ni:;hility tie p r0viti . s maint istics and t tfHteoff i('iali crejr:ti:y cihtii 't it'll f ltel :,It r'\ccyc, Ce tilPat . ' tlOp pro liCc tO 
t ion . But the 10i Iiletrl y haIs prohlttimt iaIdte t lt croveraje arnd iof qua(cc:
tack t o :,( of u, i I itr y i forpir t imiaton relatie t.W cassavartha ,cLut rit t i" air( i f ,rm i . y:st;t t; in tihe ,amp v it l:e i (Jte. Fore xaipt ,I Iw, er od c t i on :t t tis no tit. i ero t tItlde C:it :ops tfha, acre 
rearty for hearvvr ttill tt rt iltt o hlrvested prc, thatce:ccire, clearly
l-eadls to e ti icl It,eesit t i ttInthect a e of asIsaIV .
 

i ,..)fl n of rt tee
( (I if f er tt, C Ire he thownrvi iLh the crowt.hI' ttt;s for pireduct ite, areat, antd yie dit. Ac ttorcin c tio FW[), pir tctdtionr)f C'ds:;cli, I in I'Jilet ti htwe n 1ef)I and i 3 re at art averar e,ltiti il t ctt , .' .o et te ,rl t thi:; wtt, (r;tse t. i l Ily hecause of artite: re ;s;e in th i tt (,,I h vt,' ; t , wh i (i hadic (Irowth t.Ic of 3.9 
' iit 'rcti i.Arl jtj:, I .d 0!,()1.I,,d~1t yo i Itd t I e i 1iic i:',how ru,j everei e,it 0r.ct i,i) rl Ie et f pt'rerer in! i n l i todc :ti)rL on of -:1 t..(0. 

pler cent . 1I,' , tIr t .r .t , ctac'l, or d irti to Ine); (lit I., t e ll it antt,e','t'f ige r ti , cit ,' ;),crec nt iwh y i itecc-. , i h-. ov .to it c1c1 erqu arrrtea Ii,t uto f ii. ; il . ftc I3 r) e hil . ,,!t S. of grt(;rt 1 r tac t e s h adc ' are a ,cia s s aV a 
:i' tt, tIIIrld p i( tl( itf ) ll . iilln 1i O( l)():; I '. di Ie:rc t i Ol . Hot tfhe 1 ()
tr:,tt i'It ,, i it iclh,ilh I v c 
 Lo rii Ii I y, h ccit., tIi et u./ic(.rcI e
<l t 'ii ;th . or) I c h F, ticcI Ii it : i f rcI Ii i Ill et' 
 ine t it! 11 ) -il It per iod 

. ;I it r II :uq rI 1 ;l," t t t o w rtt iorI of e o t f rtom I le nJdttf ic hi mp li,.I t, il i c ,I e ri f I rIttritred .
 
IIh, ll ie ,t ,i 
 l-pt ecihe .tcjr t< , i:, " l rf) t i< .o .


.,I t 'Inlid(t 

.lttc the tltrrtr 

i I t tic. h'., 1 it I "oi'itiI I Y It c '.h lict treaont for thit;t ,tll r <l ! i ,o ( i i t luto i ; tie I e , i , fcc'tI tr :,,i e t lfet cotrirtty.tI cct t; c . c - Ir( i tilr1 'I F1"e I', if Ihli. f ii ,t or"'in ,Inl t /, ) i fi IIl r ,it t-, , iii t If cVIe ttljttlh~lin }9 t ll fliti i me t t!r ., frl, r e i',s h igth
 
i f c't,.'1t ricc I()tI of. !c.,tcce 
 itn t h tilt tf , f I t : ii*ct I, ft tit t .fithehit) ter .,1 ict I , t:, It, t ,t.,'d. lt i .c]li't it Ite (tc fs t tiI C lllly Iitt i T (- i t er:; . I 1 th' I t It o in vtfll)Uttt


cn)st:; tijlh c tc yttIii; , cml l l, f ifticti , ,r ti it Ii.'t, 


O li tielt, (:clt tlcF ccess ,'J th 
, If tI, a:, ott evdce ove r 
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them because it can be produced on less fertile land with or without
 
fertilizer.
 

Yields and technology vary widely in the country, because of a 
number of factors. These include variations in the fertility of the
 
soil availaole for root crops, competing crops, and differences in 
the exposure of farmers to improved varieties and other results of 
research on cassava production and farm management techniques. 

Improved varieties have been developed for resistance against 
pests and diseases, theirr hiqh yields, their quality for consumers, 
and their low cyanide content. Improved varieties now being 
cultivated in Nigeria have been developed by the International 
Institute of tropical Agricult -e at badan and the National Root 
Crop Research Insti tote at klmud ke. Those varieties and other 
results of research are being passed to farmers through the National 
Accelerated od Production Program (NAFPP), established in 1975. 
It is not aasy to evaluate the cost-effectiveness of expenditures on 
research relating to cassava because information on government 
allocations of research expenditures is not available in detail. 

The variations in yields range from 8.2 and 11.7 tons per 
hectare in southwestern states and Benue, /.4N and 8.9 tons per 
hectare in the eastern states, and 3.5 and 8. Loris per hectare in 
the northern states. 4, none of these cages is cassava normally 
produced in the hest. available soil. Marginal soil is often used, 
wh i le rich ,o i I s and the use of f er t i I i zers arc pref erred for crops 
like yams and maize. If ferti lizer is used On cassava at all, it 
lus t be because the cassava is intercropped or mi ed with other 

crops that require fert ii7er. ine use of fertilizer is not of high 
priority in the improvement. of yields, arid oven on-farm trials are 
carried out Without fert i lizer. 

Irprovements in yields have come about more as a result of 
improvements in variet. ies than through the use of ferti lizer or 
irrigation. We yields in on-farm triaIs range between 9.9 and 11.3 
tons per hectare for those conducted on farmers' farms and 19.0 and 
31.9 tlins per hectare for those conducted by the Nigerian Tobacco 
Company. Yields on research qtations range from 13 to 35 tons per 
hectare. f rom th information avai lable, there is ro doubt that 
Yield rates car be as high as 50 tons per" hectare, but there are 
many linitations that. must fe removed or reduced before these can be 
achieved. 

Most. of tir; cassava used in Nigeria is consumed as food. he 
importance of cassava as food .aries between fates ard between 
urban and rural areas within a state. Ior 1980/81, total consump
tio of Cassav, in aari equiva lent was estimated to be about 1.1 -
mllion metric tons. Over H0 percent of this was consumed in rural 
areas. Processed c-assava accorrted for mole than 80 percent of the 
total, and qari alone accounted for 65 percent of the total. Gi ven 
a populat ion of Oh mi l lion, cassaa corsiupt. ion per year ii jari 
equivalent was calculated to have been 12.34 ki hograms in 1981. 
S ,taterd in remsr, af flesh cassava, corsumptiorr in 1981 was 60.2 
k i 1ograms per year or 0. 165 k i Iograms per capt a per day. 

[ uss cassava is corrsumed in the northern sltes than in the 
southerr. i the sortfi, cassava cornsumpt ron i niqher in iroral 
areas than in I rar, butt the reverse is true in tie north. The 
major consuming areas included 12 states (out of 19 in existence 
since 1916), mostly in the Western, Mid-Western, and Eastern 
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regions. One of these states, 
Benue, is in the north. for
Excent

Lagos and 
Bendel states, the population of all, both urban and
rural, 
depend on cassava for more than 10 percent of their daily
dietary energy. These major cassava-consuming 
states accounted for
more than half of 
the 1980/81 population and consumed 9.3.1 percent


cassava
of all consumed (in gari equivalent). Between them, they
also produced more than 93.1 percent of 
total cassava production.

Data 
on cassava consumption show that a surprisingly large
amount is accounted for by imports 
for Cross River, Imu, and Anambra
states. If tle production data are correct, there must be a lot oftrade between these states and the adjoining states of Rivers,
Bendel, 
and Benue, which have large amounts of cassava available for,
export. Otherwise, there may 
be serious errors in estimating


production, consumption, or both for the three 
importing states.
The total amount of cassava products going to interstate trade was
1.3 million tons 
In terms of fresh cassava (or 325,000 tons of _qar'i)

a'd excludinq s:atistical discrepancies.


Cassava 
ii its raw form is traditionally used as feed for
livestock, particularly pigs. In most 
of the major cassava-growing

areas, pigs are kept as domestic animals and cassava is the major
source of feed 
for, them. But because 
there is a lack of adequate
data, the amount fed to pigs 
in this form cannot be estimated.
rhere are a number of other potential uses for cassava as well.
Work on the use of cassava for bread been
has spearheaded by
research institutes. Pure cassava 
flour, cannot be used for baking
bread because it lacks protein with wheat-gluten properties. Adding
an improver such as 
pentosan is necessary to produce loaves with
 
good baking qualities.


Thorpe-Hentel has highlighted 
 the implications for growing
cassava for industrial 
use. He saw a need to establish species of
cassava especially for industrial These species would have to
use. 

have roots with an average starch 
content of 18-20 percent; thelocal cassava g-own for food have roots with an average starch
 
content of only 4-5 percent.


Women have ajor in all
roles stages of agricultural development in Nigeria and have nearly 
total control in processing and
storage. Traditional processing of cassava 
is wholly in the hands
of women, whether at the household level 
for family consumption or
at a central location such as 
the village or town marketplace, where
commercial processing 
is done. Even nowadays, when processing is
done in factories, peeling is still done 
manually and wholly by
women. Women's participation varies between urban and rural areas
and between the north 
and the south. The regional difference 
accounted for mainly by religious differences. 

is 

Most of the commercial processing of cassava comprises turningfresh cassava 
into Ari . There are a number of operational unitsinvolved, 
ranging from housewives using traditional methods Lo
highly mechanized processes in 
 factories with various scales of
production. Most of the mechanized processing is done by coopera-

Lives and private companies.


The development of mechanized processing was 
spearheaded by the
Federal Institute for Industrial Research at Oashodi (FIIRO) and the
Proiact Development 
Institute. But to make mechanized processing

profitable. thsre has te adequatc
to an 
 and cheap supply of cassava
tubers. For this reason, the Agro-Industrial Development Scheme for
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village production of qari was developed. This program involves
 
small-scale hand-processing that uses mechanical power grating.
 
Apart from mechanical processing of gari, research and development
 
have been directed to products like industrial ssarch, glues and
 
adhesives, and composite bread.
 

TRENDS
 

Cassava area harvested generally decreased between 1961 and
 
1983 (Table 1). Only the Eastern region recorded a positive growth
 
rate from 1965-69 to 1979-83. Between 1969-73 and 1979-83, Rivers,
 
Benue-Plateau, and North Central (Kaduna) states recorded positive
 
ave~age growth rates for the areas harvested. In general, the
 
period between 1970 and 1976 saw a serious decline in area cul
tivated because a large number c. peasant farmers left the land for
 
,ban areas, partly as a result of the oil boom of the time.
 

TablU 1--Average annual growth rates of production, area harvested,
 

and yield, 1961-83
 

Dates Production Area Harvested Yield
 

1961-65 to 1979-83 -2.0 -2.2 0.3
 

1965-69 to 1979-83 -1.5 -1.6 0.1
 

1969-73 to 1919-83 -3.3 -3.2 -0.1
 

Regarding yields, the slory is different. Average growth rates 
were positive for most regions between 1965-69 and 1979-83, reaching 
as high as 2.3 percent. They were negative for two regions in that 
period, Mid-West and East, but only slightiy so. The average growth 
rate of yield for Nigeria as a whole has been positive since 1961
65, hut has increased for the more recent 1976-78 to 1979-83 period 
to 8.3 percent per year. But that was because of a fall in yield 
between 1969-73, oher, the average yield was 10.0 tons pe;- hectare 
and 197E-78, whte.n it was 7.4 tons per hectare. It reached 10.3 
tons per hect.are in 1979-83. 

Over the year5, agricultural production in Nigeria has declined 
(Table 1). there were a number of reasons for thi s, such as the 
civil distUrlanCrs of 1966-70, the growth in the importance of oil 
and urban drif t of population lik'e other crops, cassava was 
affected by these events. biut in recent years, production of cassava 
has pic ed up faster thao that of other crops because of its 
characteristics. Aother factor was research, which began to 
influence the outpLut of cassava after 1978, because of the IITA and 
the national resear&fh institutes, acting through the NAFPP. 

As a sha ve of the outLpuLt of thu major crops of Nigeria, cassava 
production fell bv 16.i3 percent. between 1969-73 and 1979-83. Output 
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fluctuated widely between 1961 and 1983. Most states in the 12
state political structure had negative growth rates of production
 
between 1969-73 and 1979-83. Three had positive growth rates for
 
the period as a whole. When this entire period is divided into two
 
subperiods, 1969-73 to 1974-Y3 and 1974-78 to 1979-83, the picture
 
becomes more complicated, as some states had positive growth 
rates
 
in one of the two periods aid negative growth rates in the other or
 
negative rates in both. The decline in output was greatest in the 
states with large Urban populations that wcre also major cassava
producing areas. 

Owing to lack of data, the trends in the utilization of cassava 
are difficult to d;scern, particularly food consumption Ideally, a 
national consumptior surey would be a major source of consumption
data on specific items. But whereas many consumpfion surveys have 
been conducted in Nigeria, detailed results on expenditures or 
consumption have not been published, except for the 1980/81 national
 
survey.
 

The raport does show that increases in the utilization of 
cassava were sustained by the mechanical processing of cassava 
products, especially aari. Processed ari bogan to get to the 
market in the late 1970s with the pioneering efforts of some 
commercial organizations.
 

Ihe data on prices are inadequate. Partly because the consump
tion of cassava is most ly in the form of Sari, the only cassava 
prices collucted nationally are for qarIl. A common feature of all 
price trends seems to have been high growth rates, .ope,:iallyin
 
some major producing states like Bendel and East Ce:ntrl. 
 The 
highest growth rates were recorded for the period between 1974 and
 
1983. Ihe prices series show that there have been some seasonal
 
effects.
 

April to June, the "hunger period" before the harvesting of any
 
crop planted at the beginning of the early rain, is when prices

reach their 
peak. They reach that peak after rising from a trough 
in October-December, and they fall from it in July-September. 

MAJOR PROBLEMS
 

lhe most important limitation on yields is poor farm manage
ment. Food production technology transfer stations were created 
and 
designed specificallV to deal with this problem by developing 
agricultural manpower. These stations form the technical and
 
institutional arm, of the NAFPP. Three of them are involved with
 
cassava. They ink agricultural research and farmers in the
 
d i s semi nat i on of research findings as they relate to foodcrop 
product ion. Ihe training given at the stations includes farm 
management, hairdling of fam machinery and equipment, and pest and 
disease management. It in too early to evai ate their success.
 

-uch can he achieved with the introduc.ion of improved methods 
of cassava productioni. 1he profitability of producing fresh cassava 
roots using improved techlr logy was ustablished in 1984. lhe IITA 
has shown that a t rditional farm system has low productivity with 
negative ret urns to iandand returns of no more than the current 
rural wage rate to family labor and marigement. But with access to 
modern technology improvements, the returns to farm labor double the 
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rural wage rate and returns to capital increase more than fourfold.
 
Improved technology should stabilize the farming sector and reduce
 
rural-urban migration.
 

A comparison of the adoption of technology for maize, yams, and
 
cassava, the three most important crops in the major areas producing
 
cassava shows that cassava ranks highest among the three crops and
 
it has the lowest cost per unit of output in relation to its value.
 

Efforts to improve the storage of cassava and cassava products

have progres',ed well. The Nigerian Stored Products Research
 
Institute produced an advisory bulletin that showed that under good
 
management, cassava roots can be stored in fresh condition for six
 
to eight weeks. Cari and dried cassava chips, if dried so that their
 
moisture content is less than 12 percent, can be stored in simple,
 
smail containers using tin, bottles, drums, or polyethene bags. But
 
fresh cassava normally cannot be stored for more than three days. 
Ihe procedures cited in the leaflet that would make it possible to 
store it for much longer are only feasible on a small scale, as
 
large scale storage would entail too many technical and organi
zaLional problems.
 

Mechanization of different stages of processing traditional
 
foods hat; gone far, but certain problems still require solutions.
 
One of these is the specification and standardization of equipment
 
for manufacturing cassava-based foods to ensure consistency and
 
quality control.
 

Attempts to fortify cassava-based foods such as qar, with
 
vegetable protein from groundnut grits and other legumes have not
 
been successful because the end products hav not been generally
 
accepted. There is, however, a lot of scope for such fortification
 
of livestock feed.
 

Owing to the increasing demand for bread in Nigeria, and the
 
fact that wheat usually has to be imported, there has been much
 
int.erest in the use of local materials, including cassava, to
 
manufacture composite flours to reduce wheat imports. Work done at
 
the Tropical Products Institute indicates that reasonably satisfac
tory volumes of loaves of bread can be produced using cassava flour
 
up to 20 percent of the total.
 

Cassava sLarch produced locally, according to Thorpe-Hentel, 
requires more energy to bring it to the point of application. Its
 
physical stabi lity during application on textiles requires intensive
 
supervision. It is unstable in the presence of the most commonly
 
used chemicals. Lastly, its shelf life is short. Despite these
 
shortcomings, thorpe-Hentel argues that the local starch can be
 
modified throuoh esterification, for example, and such modified
 
starches can find extensive use in "siing." Sizing is the
 
application of an adhesive to a single yarn before weaving, so that
 
some specific properties are imparted to the single yarn to
 
facilitate weaving. With cooperation among research institutes,
 
starch can be produced locally and satisfy both farmers and the
 
texti le industry.
 

FIRIO has been actively engaged in research on the mechaniza
tion of gari and on the production of qari and other cassava
 
products. But there are problems that delay the commercialization
 
of these research results. These include the inadequacy of raw
 
materials to meet the capacities of production plants, the importa
tion of start-off machines and equipment, relatively low profitabi
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lity, and relatively high capital outlays. 
 FIIRO hopes that all its

projects will be commercialized 
in the near future.
 

PROJECTIONS
 

Trend estimates were used to project harvested and yield
area 

to 1990 and 2000. It was assumed that area under cassava in the
major producing states would grow at 
a maximum rate of 5 percent

(except for Benue-Plateau, where 
area would grow at the trend rate
of 4.8 percent) This 5 percent rate the assumed
is double growth
rate of population 
for the pericd. It was assumed that area in the
minor producing states would grow at the rate
maximum of 2.5
 percent. It was also assumed that the maximum growth rate of yields
would be 1.5 perc nt per year, that is, no growth rate higher than

that was used to mike the projections.


These estimates were 
then used to make three sets of projec
tions of production, based the national for
on series 1965-83,
series for l9k5-83 based on the regional political structure of the

a
 

period up to 1967, and a series for based
1969-83 
 on the 12-state
political structure of the 
1967-76 periqj. The larger the number of
administrative units, the greater the 
variation and the better

estimates. No assumptiDn was made about 

the
 
the varieties used or about
the use of fertilizer, except for the activity of the NAFPP.
The output projections 
for 1990 were 5.5 million tons for the
natirnal series, 7.0 million for the
tons regional series, and 7.1
million tons for the 12-state series. For 2000, they were 6.1
million tons for the national series, 11.9 million tons for the
regional series, and 12.6 million 
tons for the 12-state series, all
 

in terms of fresh root cassava.
 
Another 
group of production projections were made based on
expert opinion 
on potential output per hectare and trend projections


of area harvested, classified by soil fertility 
and climatic

conditions. According to these project!ons, in 1990, production of
existing varieties and new varieties 
already developed will be 8.5
million tons without fertilizer and 9.9 million tons with fer
tilizer. The corresponding figures 
for 2000 are 20.0 million tons
without fertilizer and 25.8 million tons with it.


This second set of projections must be seen ideal
as in some
 respects. In any be some before
case, it will time farmers use
fertilizer in producing cassava as they now 
use it on yams and
maize. But as an optimum intercropping approach becomes accepted

and adopted, some use of rertilizer on cassava will become 
normal
practice. in general, the output 
projected with the different
 

-
alternative is consistent.

Projections of consumption of cassava as food were made using


official projections of population for 
1990 and 2000, separated into
urban and rural areas. But good population data in Nigeria is not
to be had. There has been no 
acceptable popu'.ition census since
1963, and the only data on population available today are projections of the census data 
to 1983 based on some assumptions. Earlier
projections assumed 
a growth rate of 2.5 percent. A new series of
projections has just been published, 
also based on the 1963 data and

assuming exponential growth rates 
of 2.5 percent from 1963 to 1975,

3.2 percent from 1976 to 2000 
(based on Nigerian fertility rates),
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and 4.7 percent for Lagos (a result of high migration there). As a
 
result of this, annual growth rates of population of 2.5 percent and
 
3.3 percent were assumed for the projections in the report.
 

the best series for GDP in constant prices has 1977/78 as its 
base, and shows a trend growth rate of 3.1 percent. Per capita GDP 
has been decI ining. If this is a short-run phenomenon, two 
alternative annual growth rates are proposed. lhese were 3 percent 
and 5 percent per capita. 

Ihe results of these project ions indicate a food demand between 
6.1 Lnd 6.3 mi11ion tons for 1990 and between 6.8 and 7.2 million 
tons for '000 (lable 2). the mirnium alternative (1) estimate was 
obtained when the mpolation rowth rate was 2.5 percent, the GDP 
per capita growth rate was 5 percent, and the elasticity coefficient 
was -0.2 for both urban and rural areas. Alternative (2) was 
reached with Lie CDP per capita growth rate at 3 percent, other 
assuimptions remaining the same. 

lable 2--Supply and demand for cassava projected to 1990 and 2000
 

Use 	 1990 2000
 

(1,000 metric tons)
 

Alternative (1) 
Supply 5,506.4 6,052.5 
Demand 7,165.7 8,134.1 

Food 6,087.4 6,757.4 
Feed 1?7.7 302.6 
Other uses 27.5 60.5 
Waste 913.1 1,013.6 

Alternative (2)
 
Supply 	 8,457.9 19,981.2
 
Demand 7,454.5 9,521.3
 

Food 6,261.6 7,236.9
 
Feed 211.4 999.1
 
Other uses 42.3 199.8
 
Waste 939.3 1,085.6
 

Note: 	 Assumptions are as follows:
 

Supply 	 Alternative (1): Based on National Series
 
Alternative (2): Based on potential yields without use of
 

fertilizer 
Demand Alternative (1): Population growth: 2.5 percent; GDP 

growth: 5 percent per capita; income 
elasticity, -0.2. 

Alternative (2): Population growth: 2.5 percent; GDP
 
growth: 3 percent per capita; income
 
elasticity, -0.2.
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Tentative estimates of 
income elasticity of demand for 
cassava
based on the data of the 
1980/81 National Consumer Survey indicate

coefficients of 0.124 for urban 
areas and 0.743 for 
rural areas.

Using these 
figures the aggregate food demand varied from 
10.9 to
15.6 million metric tons 
in 2000 under the alternative population

and per capita income assumptions. [he lowest estimate was 
obtained
when the population 
growth rate equaled 2.5 percent and GOP per
capita growth equaled 3.0 percent. Ihe highest projected demand wasattained when both population and per capita GDP rates were high at
3.3 percent. arid 5.0 percent respectively.

Given the current situation regarding the raw materials forIiVestock p)rOduct ion, it car, be assumed that animal feed wi 11account for 2,5 lpercent of Nigerian cassava production in 1990 and5.0 percent by 2000. Ihis should be possible considering the recent
increa:;e in product ion, which has been projected to continue. 
Other uses of cas:_.,a '-hat might become significant in 1990 and2000 include its use in ind.t-,, ii particular-, as 
a base chemical
in the textile industry), and for export. lhese other uses areproj, cted to account for 0.5 percent of cassava production in 1990 

and 1.0 percent inr2000.
 
A comparison of the projected aggregate demand for 
cassava
with the projected supply shows that under the first alternative,

the dumand will exceed supply, but if the high yields projected for2000 are achieved, the supply will be considerably in excess ofdemand and efforts will be needed to generate additional demand(Table 3). Iliese gaps are based on the assumption of the incomeelasticity of demand for cassava being negative. However, if the
coefficients are positive (0.124 for urban areas and 0.743 in ruralareas) the total demand for cassava for food would be higher and itwould be necessary to achieve the yields assumed under the second
alternative to meet 
the additional demand.
 

Table 3--Projected surpluses or 
deficit of cassava in 
1990 and 2000
 

Alternative Projections
 
of Supply
Period/Alternative 
 Alternative 
 Alternative
Projections of Demand 
 (1) (2)
 

1990
 
Alternative (I) 
 -1,659.3 +1,292.2

Alternative (2) 
 -1,948.1 +1,003.4
 

2000
 
Alternative (I) 
 -2,081.6 +11,847.1

Alternative (2) 
 -3,468.8 +10,459.9
 

Note: for assumptions 
underlying alternatives 
 (1) and (2), see
 
footnote to Table 2.
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POLICY IMPLICATIONS
 

Cassava requires no price incentives for its production. What
 
it does require are incentives to vary aliecations among users or to
 
promote alternative uses such as feed, raw materials, and exports. 
Some of these po Icic ies would be by-products of the Structural 
Adjustment Programme of the government, more specific policies may 
be required. 

Efforts should be made to improve the processing and storage of 
cassava. Ihe solution to the problem created by difficulties of 
large-scale storage of fresh cassava is to design a crop rotation 
program that, wi l1 ensure cootinuous harvesting of cassava roots to 
feed a manufacturirng plant. 

Efforts should also be made te develop standard products or the 
use of cassava in different forms. Packaging materials should be 
developed that will irovide effective barriers between the packaged 
product and the external environment so that. the shelf life of the 
product can be extenued. Improvements that standardize products and 
stabilize consumption will enable the realization of the projected 
demand and help stabi l ize the incomes of producers at the farm 
level.
 

The need for proper utilization of cassava has been recognized 
sirce the work of 0yenuga and his students in the 1950s. Much of 
the work done since then has never been used. A change in the 
utilization of cassava is necessary, riot only to replace imported
 

c , feed input but to increase animal protein for Nigerians as well. 
Prospects for other uses, such as in bread making, as a source of 
base chemicals for textiles, as a source of other industrial raw 
materials, and in processing for exports, have never been as bright.
 
Research should be directed toward discovering varieties of cassava
 
that will be suitable for these alternative uses. Development of 
appropriate processing techniques must be encouraged. And there is
 
a need to promote exports of cassava products.
 

The trends and prospects of cassava must be seen in the context
 
of the overall development of Nieria. Jo this end, the main 
conclusions and policy implication, of the study must be related to
 
the overall policy goals of the ,ountry. The potential role of 
cassava must be seen in both the short- and longer-term contexts 
and in relation to other crops in production and utilization.
 

The goals of Nigerian economic development are essentially 
dictated by the present philosophy, which is set forth in the 
Structural Adjustment Programme. [his program is designed to remove 
the constraints that have caused the economic system to malfunction. 
In particular, th i s, means examining the roles of cassava i n 
generating income and employment; as a raw material for manufactur
ing; as an eport, making foreign exchnge earnings directly or 
indirectly: and as an aid in increasing food production. Ihe major 
goal of Nigeria is self-reliance. 

Ideally, in analyzing the role of cassava in overall Nigerian 
economic deve lupment , a I I re at ionships with other crops in 
production and uti lization need to be properly estimated in order to
 
provide such benchmark data as income and the direct and cross-p ice
 
elasticities of demand and supply of cassava. As the report shows,
 
this kind of analysis has been hampered by lack of an adequate data
 
base.
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In this light, strategies to enable 
cassava to play a role
the overall policy goals of Nigeria must be geared 
in
 

toward further
research on production and utilization, food production development,
and the development of a comprehensive data 
base to aid policy

analysis, planning, and the 
implementation of plans.


Appropr iate poI icy mvaxre; that facilitate proper foodproduction development 
in line with the objectives of the StructuralAdjustment Programme need to 
be developed and implemented. There is
a reed to make rescarch results ready for adoption by farmers forthe doveloplnerrr of oo production. Research institutes and
manufaturin f rm:; need to he brought together, not. only to seethat the food products are manufactured, but to ensure thatappropriate technologies are developed t.o ensure wholesomeness offinished products, hyg ienic and 
appealing packaging, arrd maintenance
 
of quality control.
 

There is a need to col lect comprehensive data for monitoring
the implmerrmtat ion 
of food production programs. This requi res proper p lanni nq and a I location of adequate resources to achievereasonable results, the exercise Must be integrated in order to cover production and uti li-aticn data from both primary andsecondary sources. he f ieldwork must Ie developed to cover atieast one farming year, and it must be complete enough to makeestimates possible for various items of interest, tak irg intoconsideration 
not 
only a national estimate but also estimates that
ref lect c ropp ing patterns and other variations of interest 
 in
 
achieving policy goals.


the problem with production statistics 
for cassava in Nigeria
is partly due to the nature of the crop 
itself arid partly to the
approach of FOS to data collection. Standard estimating techniques
in collecting 
data on cassava must 
take into consideration its
special features 
even when compared with other 
root crops in the
forest 
zone of the tropics. to 
be able to obtain a proper historical series for cassava production, a special 
study must be mounted
 
to examine available data state-by-state 
in order to come up with
estimates close 
to reality. the production statistics must 
be
 
monitored continuously.
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Trends and Prospects for 
Cassava in Zaire 

Tshikala Tshibaka and Kamanda Lumpungu 

Cassava was firsL introduced into Zaire in the 16th century. 
It was handicapped at first' by a lack of communications facilities 
in the central basin of the Zaire river. After 1876, however, the 
cultivation of cassava spread rapidly across the country. his 

be to ties toleranceexpansion can attrihuted qua 1 t, .,ch as its to 
dry weather it.s p ropag ation by cutting1s , to adaptabiiity to many 
types of :cci1 in dii II-rent c}iriatic conlitoin.;, and its f le ible 
harvest time. Some of the spread of cassava can a so be attributed 
t.o the coonia; power, which imposo-d it o n f armers as a way of 
avo iIi nil f amii lIe. 

Cassava is riow th t mos t impor tan t andi i d( I y -owri f ood cr op in 
aZaire. It is ir own on 30 percent of the cul ivated area, more than 

any other crop. Mli.0 is second with i1 perctt of cUltivated area; 
(troundiut.s are third with / percc'nt. 0o 1,tuoy fOuId that among 132 
farm househo Ids iin the /ai rtan B,-, iiin uri 1 18:/83, '37 percent 
included cassava in their crop mi . Only h2 pt,'-cent in:luded mar,'e, 
61 percerit. i nIl Iledfd r i ce, dori 3,4 p rcelt ir)nIIded p antainls. 
Cassava was (r1Own on 44 . / pUrcent, of I he Uu I t ivat ed area of the 

a i rean Basi ;;rn ice, on 28.A, percrit t; ma i .': , on 2 .4 per cent; and 
plant-airis, or on IY 3.p. rrcett. 

Cassava jrwown oe I 1 in * he reg i oris of Zaire wheru the mean 
annual prec pi tati on var ies bet.wuen 1,?00 and 1,500 mi Il Iimeters , the 

mean temperature is :3o3,- ?',1k, arid the dry season lasts two or three 
ionths. In thise conditiois, a 11 solIs are suitable to cassava 

except. for asphy ,i n s0 Is. armers prefer so; I that has 
recently brer foreste .- ".ause of its r ichness irT natural nutrients 
and ito a) i I i ty to ho J -,ssava roots for mrriy yeari . But cassava 
yields are also good in dry, sandy soi Is where other croos cannot be 
grown. 

In the equator idal re ion of Zaire, cas sava is often grown with 
food crops such as mari , rice, and plantains. In tropical regions 
such as Bas-Z aire, it is cult iva ted with beans. The advantages of 
mixed cropping art: onsiderable: it. increases farmers' incomes and 
reduces infestat ion bry weeds. 

Cassava irn Zaire is most.ly a womals (rop. In the forested 
area, the land is preparid f or cult ivation by adult male members of 

i'Summaries of thet six country case studies are presented in 
these proceed i ngs . I FPR1I hao pub 1i shed the complete text of this 
paper as ai t of a series of working papers on cassava. See 1shikala 
Ishibaka ':id Kamanda Lrmpunrgu, rends anrd Prospects for Cassava in 
ai re, -ki rig Paper I on Cassava (Washington, D.C.: IFPRI , 

February 19891.
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the household, but in the savannah, it s prepared by both male andfemale adults. like other food crops, however, female members ofthe household do most of the weeding and planting, Because thecontribut,'on of female labor to cassava production is large,
policies that aftect cassava also have a stronj effect on the income
and em)loyme t of peasant women.
 

Inr. :', iS 0 maty other cOkt r it, (Of SUb-
 ahaaan Africa,
 
cassava is nportanf rot on, as 
 a root, hut also as a vegijetabl,
1tcrtf ore, an adequlrate a(raisal of Cassava's potent, hasa] to
i vic I 'd, t he ir oduct ion of both roots e f I uaves ; otherwi se; the 
piCLu of the cont ribution that rassava caon make to food output and
incoma; of sma0 r-nc, oi 1 


Conodtu ct i ncd tJot , a 


lho1der t o be i ncompleteu. Research 
i r ea r) H ' arie u, I ,, ofwhroe rr the cornt ry

irdi cat tt h it ' ' t i t ons o f td i t ca ;sva I eavos per hec tare
Crr he prOoduutd under a peasant f ar min .yst tm Wi tLoit adversely
af fort iri t the ofout ptt r rots. I t a Iso ut imates that harvesting
this quant I y cit Cas sava 1teavs s vi I I r-qui i cu an averagte of 229 man
hours of worL, tr htrcrtare ard litt e or no capital. 

rose f n r i r' , as we1 I as f or-r susrve' data, show that. the 
roduc t io or rassava , broth roots and i eavt:es is a labor-i ntens

activity, secrnd only to rice. Survey data show 
ive 

that it takes about
1 ,38 man-hot;rs to ctli!. v-ter a hectare of cassava. Hi s is about 
:.6 t ifits t. h 1abtr that. p Iartains requti re per hIectare, 2.9 Limes 
that of rice, rad 1.8 times that of mai . 

But (assava and rai.ze reqtuire about the same amount of capital:
cassava -ouit s and leaves ruquire an avrracje of 1 U1. 14 per hectare,
t tli l itmai :e rrelqui res 91 19?I--aotu t l00 00 less than the capital 

u clairement. for r i ic , but 3.4. times ijreater than that for plantains.
A\lt.houjh .assava may tie seCond to r , 1rr its use of labor and 

cap ta I, it is f ir nt. itn productivity of those resources. The 
a'rage protct 
on thof is 6. 19 ki oganms per man-hour for cassavat With rot ; adtt I'avt , but. on Iy r. .!8 v i loqrams per man-hour for 

toc, 1 l' iiogr rai', ardTOct Moc 3. I ki l'cjrams for plantains.
ihe av'r age pitoatiwt Or capital is 3.36M i tograms per zaire for
 
cassava, but on yIv
*. ,18 ki lograms per .:airet for -ice, 9.4l kilograms 
p r .'a r, + 

for ,i i , indt48.61 ki lograms per .:aire fOr plantains.Itn, roi orrn to )abor midO Capital and the henefit/cost ratio
show That tdt plantains most0n' I are, it+ It.ast potential ly, the 
prOt Idatint t cp hi a i'.r Irui titirois to labor were 9g.40 perman,-tour for r a sava, ltIHt for pIdat aits, tit onIy 13.A5 per man
thout o cie1C arnd fot iairt. Hit rctrirns to capital were 
highe, tr" plantt ains ( " 3,' petii ir 

t 
o irvuted) than for cassava 

/.00.99 ptr .'aire' i .'t'td) rtttns 
su'etrai t tu n irtti;1 1 t1 than thn, rttttr, t rom rice (i19.89 per 'aire 

I, t t th t u trom both crops were 

iresttd) o m ai.r' I(QH,.50 pt .'a i re irvecst.ud). he bene it/cost
ratio was hrijh'st Qt' cassava ( A31.8Uof benefit per zaire of cost),

th thte ratio to, i 'lantdiris only sl,ight ly smailer ( 31.45 .,aire of 
itenefit p1r .'ai ' ct osti. A;ain, itt fi gures for cassava and
)larntait's w+r, <n,, ra tites lIarrjtr than those for rice and maize. 

Iwo majo r cnrctrt'.r about the ctontribu tion of cassava roots tothe hotseto l di"t , tht iat-r tartide r tolo,and their low nutrient 
coot tt ptic r. It I' io;ng tti hods utsed in 'aire reduce the cyanide
coiteni t ftt!. t r t It i ci l raltr trritittirr of cassava is improved

Agnificerit y whinif the nutrient s 
 of the leaves are added to those of 

the root. Cassava is, in fact, a major source of calcium, iron, 

i 

http:irvecst.ud
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phosphorus, and some vitamins, including vitamin A, riboflavin,
 
niacin, and folic acid.
 

When measured by nutrient output per unit of input, cassava is 
the cheapest source of focd crop nutrients in Zaire, taking both
 
roots and leaves into account. A hectare of cassava produces 12 
times the number of calr ies produced by a hectare of rice, 9 times 
the number produced by a hectare of mai ze, and times the number 
produced by a Oe,'tare of plantains. Cassava's superiority in this 
respect is still overwh";Imirl for minerals and vitamins. One might
 
not e'.puct a hec'tare of cassava to produce more protein than other 
crops, hut it has tfhrte tiffles tite protein proluced by a hectare of 

e , Mnor t han two t i me th pro inr produced by a hectare of 
mar :e, and mor e than seven t.ims tire protein produced by a hecLare 
of plantains.
 

Aithoigh cassava is pr duCed t.hr ouqfhot !aire, its importance 
varieCs Widt y among ftC;11 i(1S. Therte are riine regions, inc 1LO ing 
Kinshasa, tihe apital city. Three regions are completely within the 
tropical :liate :onte: llas-/aire, Kinshasa, and Shaba. Five are in 
both tht tropical and equatorial ci mate zwoiies Farrdundu, Kasai 
Oc idental , Kasai Or Writal , i qeatuur , and Ha t-Zaire. The last , 
Kivu, is in all thr e, (:lirmati c :ones of Zaire, equatorial, tropical, 
and a l t. i r te temper a t e . Fqeat en-, Haut-!aire, and Kivy are 
forested. Ihe est- are mostly savannah.
 

tore arild was a Ilocated to cassava in Kivu between 1981 arid 
1983 than in the other reqions, wit.th Bandurrdu , Shaba, arid Kasai 
Occident al following in order. These regions also had higher output 
of cassava thar the others. But Kinshasa had the highest percentage
 
of its rqeographiirl at ea dlevoted to cassava production, largely 
because cas.a.' i prov.ides most of tihe vegetables consumed in 
Knshasa. It siould lalso In noLted thaL the Kinshasa region depends 
on imports from other reg ions and the world food markets for most of 
its food. Bas-Iair , Kasai Occidental, Kasci Griental, and Kivu 
follow Kinshasa in tih percentage of their geographical area devoted 
to cassava prodhclion.
 

Kasai Occidental , Kasai Orierntal, and Band,ndu reqinns all 
produe:dlh morte thatn 200 k i lograms of cassava roots per capita 
fe spllrussed r 1981-83. otherV tal equivalents) dutring No region 
e2ceedt t the ratiornal aver age of 163A ki lograms per capita. This 
van iab surgqe t tilte importance that- cassava has for I ood consump
t ion and n. u r :ty ir sone regigoe.:;. In this regard cassava soems 1o 
fie ls:,, irmTportarnt in Bas-'aire, -aUtt-/aire, IquateUr, Shaba, Kivu, 

and, lit couJrs , Kirnshasa. 

e iia lt,, rionail on ut of foreat data the jlization cassava food 
and othutr purpo, e: are niot.avaitable. It is widely believed that 
h)-9b percent of cassava roots are colnsljmed as food. The balance is 
used for fIed, ihitluStr ial raw mterials, and itlegal exports to 
ie g(hbothr 10t cc . Il5 eSt imate makes no at Iowance for waste.co r 

ist mates from tn lI ood arid AgiricU]ture. Organir-ation of the United 
Nationl:; A) put, dorlthmestic teod use at, /9 percent and feed use at 1 
p;rrtenl, w'ith the rus! bleitg put to other uses, including waste. 

Pin t imatus of the uin I i.ation of cassava leaves are avai 1
able. A toirogi t:onsumptio is monstly I imi .ed to food, cassava 
leaves are used in riyqligible amounts as feed, mostly for pigs, and 
are also u-ported to neighboring counries. 

Cassava is eaten in a variety of forms. The methods of 
processing vary and the quality of the end product depends upon the 
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processing technique adopted. Fresh cassava roots are mainly

transformed into cossettes 
 (dry roots) and chickwance (cassava

bread). Cossettes are converted into 
 flour before they are
 
consumed. The f lour is mixed with boiling water and served withother foods. !Pome tribes in Kasai and Bandundu mix cassava flour
with mai .' flour to make tfu , also known as bidia or nshima. The
add it ion of mai.:e increases the protein content of the food.Chickwanqe is the most common form in which cassava is consumed. It 
can be kept for fivt days, after which it hardens and starts t.o rot.
Fresh ca sava root; are also boi led or ri I led, anrd are consumed in
(ifferetnt combirat ions with maize or boiled bananas. Cassava leaves 
are cors:umed widely as veJetables, making ip, on average, almost 70percent of the total outlput of vegetable in Laire betweens 1911 and 
1984 . Wthey are ura, ly hoiled.
 

[ist ibution, marketing, and pricing of cassava 
 products have 
reve-r been control Itvd by the lairean government. Demand and supply
of cassava prouts:t n are regulated by domestic market forces.
Cas sa'.a productns are di.tribiterd and marketed by a large number ofsmal I trarisorr'; and petty traders, most of whom are worc. the
inurmber of mar t inq frcrctions these traders carry ouL and thegeographical e'.tuent of the domest ic market depend on the nt.urc of
the -assa'va lproruct bt:ir rr and statemarketed the of the transpor
tat ion netork . (he cassava products rmost often sold in Z,ire are 
fres;h roots, dry roots, chickwanqe, and leaves. 

IR-NDS 

lhre area undr'r cassa.a it Zaire increased rapidly b-tween the
early 19is ard the o-a ly 1980s, from 1.6 to 2.1 mil1',on he.tarcs
(see table 1). This et(ransion proceeded at an annual average rate
of 3.3 percert between 19/ and 19>84. Most of this increase 
occurr;d beut-wneur IH danrr 1984., 
 when the annau growth rate reached 
as high as 5.9 p rct nt. 

tie av ai'able datar hon, tLhat avtrage yields did not exceed 6.8 
tons of f r- h root% per he~c'tar tretv, et 19/1 and 1984. This is
l ower trrr i thit oth,r ma or c.dSSava-rroduci rig counttries, Brazil,

Thai lard, idia, trd 
 rira. lhe trend hnned a Lenency Lo decline 

ilg ,tr, by abortut 0.pte uCg t per year.
Ih.ru- war,- three- l;nt itt ^hiana; for yield growth durirrn the

191,-8, preriod. Per ii, the first, 1911-15, cassava yields increased
 
at an ;1;tiri I ate of 1 .t r rcetrlt.. Dir ing t-he second, 1970-80,

yi n ih"tc I ired a , an rua I ra:- o f 1). 3 pe rcenL, and dur irtg thethird, vielas Irt, inet at, a ,it in!rially faster pace, 1.6 percent 
per y ,ar . Ire te( irne ir v; ' :!- it the renta two phases is asso
ctaterd with t m uti break of aee- r I1ria blight.


1h e produc,' ion of f r'.h r oots grew 
 at an annual fate of 3.0 
percetr :t ,r't~to 19/1 u Iti19 Most thet. of increase in productionoccur rvt dir irle i, tb )HI -Wl pietriod, 'ter' the average annual growth
rate r >cheld #.:' per t . It i s import ant t o note that tvi th an 
annua av-erate production of fri-sh roots of t4.i mi 1lion metric tons
for the e riod, Zaire is the l.rgest. producer of cassava in Africa,
and tie third largest. in the world, after Bra.i and Thailand.

4 compar ison o f area and y i e Id da ta shovs that cas sava produc
twirn has grown solely because of increases in area. yields have not 
charged sigr ificanty. 
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Table 1--Trends in area, yield, production, and consumption of
 

cassava, Zaire, 1971-84
 

Category 19/1-75 1976-80 1981-84 1971-84
 

Area (1,000 hectares/year) 


Yield
 
(metric tons/hectare/year) 


Production (1,000 metric tons/
 

hectare/year)
 
Roots 

Leaves 


Consumption (kilograms/capita)
 
Roots 

Leaves 

Roots and leaves 


Growth rates (percent)
 
Area 

Yield
 
Roots 

Leaves 


Production
 
Roots 

Leaves 


Consumption (per capita)
 
Roots 

Leaves 


1,608 1,782 2,099 1,810 

6.86 6.85 6.80 6.84 

11,044 12,208 14,246 12,374 

301 334 379 335 

141.8 136.6 136.1 138.3 

2.6 2.5 2.5 2.5 

144.4 139.1 138.6 140.9 

2.52 1.83 5.93 3.30 

0.95 -0.25 -1.59 -0.29 

0.72 0.50 -3.22 -0.58 

3.49 1.57 4.17 2.96 

3.26 2.34 2.42 2.65 

0.8 -1.3 -0.1 -0.3 

0.4 -0.5 -0.5 -0.2 

The figures for area, yield, and production were computed
Sources: 

in Zaire, D6partement de I'Agriculture et de
from data 


D6veloppement Rural, 
Div'sion des Statistiques Agricoles, 
ues Apr icoles, (Kinshasa:La Synth~se de Statisti 


DUpartement de l'Agriculture et de D6veloppement Rural,
 
1986). the consumption figures were computed from United 

Nations, Wor ld Pnpulation Prospects (New York: UN, 
i ru, Institut National des Statistiques,1986); and /a 

Annuaire Statisti pue (Kinshasa: Institut National des 

Statistiques, 1986). 
Note: The figures for area, yield, and production are for fresh 

are given in cerealroots. Tiht (onsumption f igures 


equiva lents.
 

annual ratePer capita consum[it ion of cassava roots fell at an 

of 0.3 percent and lefaves at 0.2 percent over the entire 1971-84 
distinct phases.period. Like production, consumption showed three 

grew at an annual rate of 0.8 percent duringPer capita consumption 
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1971-75 but fell 
during 1976-80 by 1.3 percent per year, and by 0.1
 
o,rcent during 1981-84.
 

MAJOR ISSUES
 

In the early 1970s, 
 Zaire suffered a widespread bacterialblight that destroyed cassava production throughout the country.number of other diseases and pests 
A 

threaten cassava productior and 
pose a serious constraint to its expansion.


One response of the 2a1rian government to the blight of theearly 19111s was to Kim Io Cassava ationai Hrogram &th,ProgrammeNational lanoc, PRONAM) t.o conduct research or cassave with thehelp of hit International Institute of Tiopica1 Agriculture hIITA)at Ibadan N ria. PRONAM has several sigi f i'ant achievements toits credit. lheme include an improved variety, 4C97, that is
resistanc to iseases ani pests, and identificatiorn of a number oflocal , lortus, such as Kinuani and 1pel nlonori, which are cultivated 
in Ba -Zaire, and a nLumb.:1rof Ioc I variies with high yieldpotential, such as 
F100 and F 162, which art cu riveted in Bancdundu.

It is unfortunate 
that ef ft s to promo e widespread use ofhi1h-y'eI irin cassa ,a 
var i ties (H s), other yield-enhancing
techro log es, and Improved agricultural praices developed by this
 
program ard otltor i search stations in Lhe country have remained 
large ly inadequoate.


Ihe 
adequacy of tre infrabtructure-.Lhit is, the road network
and other Pran;poration faci lities--; , critical to 
the distributionand NrKet ng of cassava product s. Be:'aust: tois infrastructure isinadeqUate 
it Zaire, ;eaves, f resh root s, and chickwanqe have
Iimi ed market ing areas. 
 Bing the mo"t perishable of the cassavair tts, they are gerer al y soPK in rural ndrkets. When theinfrastructutre is adtequate, th2'sc; products can be carried over longdtsf.a n 
. So k. ishasa,the largest consuming reg;on in the

Country, receives most of its fresh cassava root, leaves, andchckwanqe from B-Zaire, with 
which it is well connected. Whenthe r'oad network is poor, dry cassava roots be.ome the cassavaproduct that ftois in the largest quantities between produc'ng aild 
0' SLii i no areas. 

PROJECT IONS
 

A major concern of this study is to project the demand andsupply of cassava in Zaire to 1990 and 2000. This was done on thebasis of the 
trends betweer 1971 
 and 1984, described above. 
 The
projections were made usin 9 
a number of assumptions. First, that
 cassava 
roots and leaves vi Ii cont:nue to be a major source ofcarboh)drates, minerals, and vitamins. 
 Second, that the population
growth race 
will not cha;,g significantly th-ough 2000. Andfinal ly, that the e'isting shortages in cereals will continuethrough the ncxt 
 *0-15 years. rhat is, technological progress and

policy reforms will 
come but slowly.


With this set of assumptions, the change in area
the under
 cassava can be expected 
to be the main source of growth of cassava
output. hat change 
 is projected to be an increase of 2.8
percent per yea: 
through 2000, reaching 2.5 million hectares 
in 1990
 
ano 3.3 million hectares in 2000 (Table 2).
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Table 2--Projections of the demand and supply of cassava to 1990
 
and 2000, based on 1984 values, Zaire
 

Category 


Supply
 

Area (1,000 hectares) 


Yield metric tons/hectare)
 

Fresh roots 


Leaves 


Production (1,000 metric tons)
 

Fresh roots 


Leaves 


Roots and leaves 


Demand
 

Per capita food consumption
 
(kilograms)
 

Roots
 

1984 level 


Declining trend continued 


Leaves
 

1984 level 


Declining trend continued 


Roots and leaves
 

1984 level 


Declining trend continued 


Total food consumption
 
(1,000 metric tons)
 

Roots
 

1984 level 


Declining trend continued 


Leaves
 

1984 level 


Declining trend continued 


Roots and leaves
 

1984 level 


Decliing trend continued 


1984 


2,151.05 


6.80 


0.18 


14,627.14 


392.47 


4,504.67 


134.54 


134.54 


2.49 


2.49 


137.03 


137.03 


3,909.73 


3,909.73 


72.36 


72.36 


3,982.09 


3,982.09 


1990 2000 

2,538.17 3,344.30 

6.77 6.71 

0.18 0.18 

17,183.41 22,440.25 

456.13 585.99 

5,291.02 6,907.89 

134 54 134.54 

131.22 125.83 

2.49 2.49 

2.44 2.35 

137.03 137.03 

133.66 128.18 

4,688.99 6,401.55 

4,573.20 5,987.12 

86.78 118.48 

85.04 111.82 

4,775.77 6,520.03 

4,658.32 6,098.94 

http:3,982.09
http:3,982.09
http:3,909.73
http:3,909.73
http:4,504.67
http:14,627.14
http:2,151.05
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Table 2--continued
 

Category 
 1984 1990 2000
 

Total demanda
 

(1,000 metric tons)
 

Roots
 
1984 level 	 4,352.98 5,209.70 7,081.56
 
Declining trend continued 4,352.98 5,093.99 6,667.13
 

I-eaves
 

1984 level 
 75.97 90.98 
 123.87
 
Declining trend continued 
 75.97 89.24 
 117.21
 

Roots 	and leaves
 
1984 level 
 4,428.95 5,300.68 
 7,205.43
 
Declining treno continued 4,428.95 5,183.23 6,784.34
 

Supply/demand balance
 
(1,000 metric tons)
 

Roots and leaves
 
1984 level 
 75.72 -9.66 
 -297.54
 
Declining trend continued 
 75.72 107.79 123.55
 

Sources: Computed from United Nations, 
World Population Prospects

(New York: 
 UN, 1986); Zaire, Institut National des

Statistiques, Annuaire Statistique (Kinshasa: 
 Institut
National des Statistiques, 1986); Zaire, Dpartemeiit de
1'Agriculture et de D6veloppement Rural, Division des

Statistiques Agricolus, La Synth&se 
de Statistiues

Agricoles (Kinshasa: D6partement de l'Agriculture et de
D6veloppement Rurai, 1969-77); Banque du Zaire, Rapport
AnnueI, 1975 (Kinshasa: Banque du Zaire, 1975); and

Banque du Zaire, Rapport Annuel 1986 (Kinshasa: Banque du
 
Zaire, 1986).


Note: All figures in this table, unless 
otherwise noted, 
are

given in cereal equivalents.
aThese figures include figures for cassava 
used as animal feed,


industrial raw materials, and waste, fixed at 10 
percent of trend
 
supply for roots and 5 percent fcr leaves.
 

Yields are not expected to increase significantly before 2000.
Indeed, *.he projections have yields decreasing slightly, from 6.80
metric 
tons of fresh roots per hectare in 1984 to 6.71 metric tons
in 2000. This is because widespread use of HYVs, fertilizers,
pesticides, and other technological innovations 
are not foreseen.
 

http:6,784.34
http:5,183.23
http:4,428.95
http:7,205.43
http:5,300.68
http:4,428.95
http:6,667.13
http:5,093.99
http:4,352.98
http:7,081.56
http:5,209.70
http:4,352.98
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Because of the 
 increase in area, production o cassava is
projected to increase significantly. Output of fresh roots is

projected to increase from 
14.6 million metric tons in 1984 to 17.2
 
million metric tons 
in 1990 and to 22.4 million metric tons in 2000.
 
Production of leaves is expected 
to go up from slightly less than

0.4 million metric tons 
in 1984 to almost 0.5 million metric tons in
 
1990 and to almost 0.6 million metric tons in 2000. 
 The increase in
production 
of roots and leaves together, given in cereal equiva
lents, is projected to rise from 4.5 million metric tons in 1984 to
5.3 million metric tons in 1990 and to 6.9 million metric tons in 
2000. 

As ihere is no precise information on per capita consumption orthe income elasticity of demand, projectons for future demand must
rely heavily on the ossumptions made. Tao sets of projections were
made of the estimated demand for caszzva roots and leaves in 1990
and 2000. In the first, per capita consumption was as.umed to
continue Unchanged at the levels of 1984. In the second, it wasassumed that the rates of decline of the past will continue. Both
sets of projections use the projected estimates of population made 
by tWe United Nations (UN). 

Annual per capita consumption of cassava roots in 1984 was134.5 kilograms, in cereal equivalents, and 2.5 kilograms of cassava
 
l'aves. Given these figures, aggregate demand for cassava for human

consumption in 1990 would he 4.7 million metric tons of roots and
86,780 metric tons of leaves. By 2000 this demand would rise to 6.4
million metric tons of roots and 118,480 tons of leaves.
 

if the decline in per capita consumption continues, per capita
consumption ould fall to 131.2? kilograms of roots and 2.44 
kilograms of leaves On 1990. It would drop further to 125.83
kilograms cf roots and 2.35 kilograms of 
leaves per capita in 2000.

All these figures are in cereal equivalents. Given these figures
and the UN projections of population, aggregate demand for cassava
for human consumption in 1990 would be 4.6 million metric tons ofroots and 85,000 metric tons of leaves. By 2C00 this demand would 
nu for 6.0 million metric 
tons of roots and 111,820 tons of leaves.
 

Ass,:mptions must he made about other uses in order to get

figures for total utili.ation. FAO's estimite that 21 percent 
 of
total supply goes to all other uses--feed industrial uses, and 
wastage--seems to be too high. An estimate of 10 percent would
 
probably be more accurate. 
 Ihis would take account of the scopethat remains for increased use of cassava as 
feed and the reductions
in wastage that are expected to come through improvements in
harvesting and processing techniques. In addition, it is assumed
that 5 percent of the output of leaves wi 11 be used as feed (mostly

for pigs) and wastage.
 

On this basis, gross demand for cassava roots will range from5.1-5.2 million metric tons in 1990. In 2000 the range will be
between 6.7 and 7.1 ml Ilion metric tons. Gross demand for cassava
leaves wi I I range between 89,200 and 91,000 metric tons in 1990 and 
117,210 and 123,80 metric 
tons in 2000.
 

A comparison of the projections of 
supply and demand shows that
there wi I be deficits if per capita consumption does not change
after 1984. The deficit in 1990 would be 9,700 metric tons of roots
 
and leaves. The deficit in 2000 will be much 
larger. 297,540 metric
 
tons. But 
if per capita consumption continues its decline, the
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supply/dcmand balance will 
be in surplus, by 107,790 metric tons

1990 and 123,550 metric tons in 2000. 

in
 

POLICY IMPLICATIONS
 

The improvement of infrastructure 
and the promotion of
processing of 
cassava will enhance the distribution and marketing of
cassava into products that 
can be stored and marketed over long
pericds of time. 
 Efforts in this direction will stabilize prices
and promote the consumption and production of 
cassava. Improvements
in the means of transportation and communication would 
also reduce
the cost of distribution and contribute to increases 
in cassava's
 
use in animal an
feed and as industrial raw material.
The projections suggest that 
there is scope fur encouraging
more use of cassava 
as feed and industrial raw materials. Consideration also has 
to be given to legalizing exports of 
cassava to
neighboring courrries. 
 But if the demand for cassava does not
develop, the increase 
in area assumed for the projections will not
materialize. 
 If it does not, and if alternative crops 
are not
grown, 
then income and employment in smallholder agriculture will

fall in most 
areas of the country.


In general, cassava does receive
not adequate attention in
national policy. 
 It is important, however, 
that cassava not be
viewed in isolation, but that 
it be seen in the context of the
entire cropping system, including the ways it fits into crop
rotation and intercropping systems. As 
cassava is usually grown by
smallholder farmers, 
increases in production and 
yield per hectare
can be achieved 
through the adoption of new technology as well as
through improvements in harvesting, processing, 
storage, distribution, and marketing. The adoption 
of new technology by farmers
requires financial resources for purchasing improved cuttings,
ferti lizers, and so forth. Adequate credit and supply arrangements

need to be maCe 
for this.


In regard to research, the government should continue to
cooperate with the 
 matters
IITA in all relating to the selection of
varieties, 
the fight against different diseases, and the improvement

of harvesting, processing, and storage.


Given current agricultural technology, the 
production of
cassava can be expanded more easily than 
that of cereals to provide
cheap food of acceptable nutritional value for the poor and 
to meet
some of the nutritional needs of th( fast-growing population, 
at
least 
in the short and medium terms.

To conclude, despite the 
high potential of cassava, expanding
its production, 
like expanding the production of plantains, implies
efforts to fully integrate the Zairean Basin 
into domestic food
markets, to promote industries using cassava 
as a raw material, and
to improve the processing of into
cassava products that can be
stored and marketed easily for 
a long period of 
time so that cassava
is more readily available for 
human and animal consumption, for
industrial use, and for exports.
 



INTERNATIOrIL 
FOOD IFPRI isan international, private, nonprofit organization estab

lished to identify and analyze alternative national and inter-POLICY nationcl stralegies for meeting food needs in the world, with 
RESEARCH particular emphasis on low-income countries and on the 

poorer groups within those countries. As a constituent of theIN&ITU rE Consultative Group on International Agricultural Research, a 
network of international research centers, IFPRI conducts research emphasiz
ing how the new agricultural technology can he more widely and effective!y
applied through better food policies. IFPRI works closely with governments
and institutions worldwide researching food production, consumption, and 
trade processes, analyzing the efficiency of current food policies, and d.
veloping new options for policymakers. Research resulls are disseminated 
through publications, seminars and workshops, cnd direct collaboration with 
research in national and international organizations. (For further information 
contact IFPRI, 1776 Massachusetts Avenue, N.W., Washington, D.C., 20036, 
USA, Phone: 202/862-5600, Telex: 440054, Fax: 202/467-4439). 


