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Résumé

Cette publication est un résumé des actes d'un atelier qui a porte sur les relations entre Ia
consommation de manioc et les troubles thyroidiens chez l'homme. L'atelier a rassemblé des
spécialistes de Ia médecine, de l'agriculture et de l'hygiène publique pour (1) examiner les résultats
des etudes subventionnées par le CRDI sur le role du manioc dans l'étiologie du goitre endémique
et du crétinisme; (2) passer en revue les travaux de recherche sur les aspects du manioc intéres-
sant l'agriculture; (3) echanger des informations sur Ia methodologie et les résultats d'études dans
des domaines connexes; et (4) définir les priorités de recherche et faire des recommandations
touchant les programmes d'hygiène publique. La poursuite des travaux de recherche dans ces
domaines contribuera grandement a prévenir et a contrOler le goitre endémique qui, par les
anomalies de développement dont il est Ia cause constitue toujours un grand danger pour les
populations des pays en développement.

Resumen

Esta publicación informa sobre las exposiciones presentadas en un seminario dedicado a Ia
relacidn entre el consumo de yuca y el problema de Ia tiroides en los humanos. El seminario reuniá
cientificos de los sectores medico, agricola y de salud pdblica con el objeto de (1) reseftar los
resultados de los estudios financiados por el CIID sobre el papel de Ia yuca en Ia etiologia del bocio
endémico y el cretinismo, (2) reseñar las actividades investigativas sobre aspectos agrIcolas de Ia
yuca, (3) intercambiar informacidn sobre metodologlas y hallazgos de otros estudios relacionados,
y (4) identificar prioridades especIficas para Ia investigacidn y hacer recomendaciones para los
programas de salud ptiblica. Los esfuerzos continuos en estas areas de La investigacidn se
dezicarãn en buena parte a prevenir y controlar el bocio endémico y sus anormalidades acom-
paftantes en el desarrollo, las cuales siguen constituyendo un problema serio de salud ptiblica
entre las poblaciones del mundo en desarrollo.
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OVERVIEW OF PRODUCTION AND UTILIZ4TTON OF CASS4VA

An Overview of Cassava Consumption and
Production

Truman P. Phillips1

Cassava as a Human Food

Cassava production occurs in an equatorial
belt bounded by latitudes 30°N and 30°S and is
restricted to zones less than 2000 m above sea
level and receiving an annual rainfall of 200-
2000 mm. Within this region, cassava is an
important staple for about 800 million people.
With few exceptions, the human food market
has been and continues to be the major outlet for
cassava. This market, however, is highly localized,
with the product usually being consumed in
either fresh or processed form near the growing
areas.

Cassava is generally regarded as a subsistence
crop with a low market preference, as indicated
by its small or even negative income elasticity.2
For example, Food and Agriculture Organiza-
tion of the United Nations (FAO) estimates of
cassava income elasticities indicate that 43%
are positive, but the values, generally, are 0.2 or
less (R.J. Perkins, personal communication).

Annual per capita consumption of cassava is
greatest in Africa, averaging 102 kg/year. In the
Central African Republic, Congo, Gabon, and
Zaire, consumption exceeds 300 kgJperson/
year. In Latin America, the average per capita
consumption is substantially lower (35 kg/year).
Only in Brazil and Paraguay does consump-
tion exceed 50 kg/year (76 and 173 kg/year
respectively). Nevertheless, in both Africa and
Latin America cassava is the second or third
most important calorie source. Consumption is

'School of Agricultural Economics and Extension
Education, University of Guelph, Guelph, Ontario,
Canada.

2lncome elasticity is the ratio of the percentage
increase (decrease) in the demand for a commodity to
a given percentage increase in income. In general
terms, the larger the ratio, the more desirable the
commodity.
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lowest in Southeast Asia, averaging 24 kg/
person/year (R.J. Perkins, personal communi-
cation).

Demand projections for cassava, based on
expected population and income growth rates,
have been made by FAO. These projections, for
the major cassava consuming regions and six
selected countries (which account for 56% of the
human food market), are presented in Table 1.

At the regional level, Africa is expected to
experience the greatest annual increase in
demand and Latin America the least. At the
national level, both Zaire and Colombia are
expected to have demand growth rates of about
3% per year, whereas Brazil is expected to have
a demand growth rate of only 1.5% per year.

Geographical Distribution of
Cassava Production

Cassava is grown in about 80 countries.
Ninety percent of production comes from 25
countries, with four countries accounting for
53.4% of world population, i.e., Brazil (21.3%);
Indonesia (11.2%); Thailand (10.7%); and Zaire
(10.2%) (FAO 1980). Of the remaining 21 coun-
tries, Nigeria, Tanzania, Viet Nam, Mozam-
bique, People's Republic of China, Colombia,
Ghana, Angola, Philippines, Paraguay, Mada-
gascar, and Uganda each account for 1-10% of
world production. Burundi, Central African
Republic, Cameroon, Ivory Coast, Benin,
Kenya, Sri Lanka, Guinea, and Congo each
account for less than 1% of world production
(FAO 1980).

Production trends over the past 20 years have
remained stable, although those of the 1970s
generally exhibited lower rates of increase than
those of the 1960s (Fig. la, b), the exception
being Southeast Asia.

On a national scale, certain dramatic changes



Table 1. Cassava demand projections (1000 metric tons) for human consumption.

Source: R.J. Perkins, personal communication.

should be noted (Fig. 2). The rapid increase in
cassava production in Thailand has been in
response to growth in the European Economic
Community (EEC) market for animal feed
ingredients (Phillips 1981). Thailand's particular
ability to respond to this market growth can be
explained by several factors unique to Thailand:

cassava is not a popular local food crop;
the land base is relatively large; and (3) the

marketing infrastructure is quite good. Also,
when Thailand began exporting cassava, sea
freight rates were very low, owing to excess
capacity. The increase in cassava production

160000-
150000-

140000-
130000-
120000

110000-
100000-
90000-
80000-
70000-
60000-
50000-
40000-
30000-
20000-
10000-

0

(a)

Africa

South
America

Southeast
Asia

I I

1965 1970 1975 1980 1985 1990

84

in Zaire may be explained by the government's
cassava promotion program. The decrease in
Brazil's cassava production is somewhat
unexpected, in light of the national alcohol
program that is based on the assumption that
cassava will provide 10% of alcohol feedstock.
It can only be suggested that government efforts
to stimulate cassava alcohol production have
failed and that the relatively slow expansion of
the human market (Table 1) has discouraged
the expansion of production. As well, the
substantial rural-to.urban migration during the
past two decades has meant that the market is
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Fig. 1. (a) Pre- and post-1970 production trends. (b) Pre- and post-1970 area trends.

Africa

South
America

Southeast Asia

1965 1970 1975 1980 1985 1990

1975 1985 1990
Annual percentage

increase

World 61671 78809 88715 2.4
Africa 33744 44480 51216 2.8
Latin America 11783 14103 15212 1.7
South Asia 6587 8065 8770 1.9
Southeast Asia 7482 9418 10368 2.2

Nigeria 8400 10520 11771 2.3
Zaire 8713 11738 13676 3.1
Brazil 8806 10326 10992 1.5

Colombia 792 1072 1234 3.0
Indonesia 6379 7983 8767 2.1
Thailand 211 274 305 2.5
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moving away from the producing areas, making
it more difficult for farmers to market their
products, and, consequently, making cassava a
less attractive crop.

In all instances, production trends have
evolved primarily to meet local food demands,3
but within the constraints of subsistence
resources. These constraints are substantial in
spite of the positive attributes of cassava, i.e.,
relatively good resistance to diseases, pests, and
drought. In Colombia, Brazil, and Paraguay,
41-52.3% of the land upon which cassava is
grown occurs on farms with less than 10 ha total
area (Lyman 1978). In Thailand, 92% of land
devoted to cassava is located on farms with less
than 8 ha total area (Phillips 1977). In eastern
Nigeria, a detailed study of three villages showed
that 100% of the cassava was produced on farms
with total areas of 2.4 ha or less, including bush
and grass fallow (Lagemann 1977).

As an additional constraint, production prac-
tices tend to be unmechanized,4 requiring a
labour input of 80-100 man-days/ha (Phillips
1977). In comparison with other staple crops,
this requirement seems high. From the point of
view of food energy output versus labour input,
however, cassava appears to be very efficient
(Chandra et al. 1974).

The fact that cassava production has kept

3Thailand is the exception because its production is
mainly oriented toward the European animal feed
market.

4Again, the exception is Thailand, where 66% of the
farmers hire tractors for land preparation (Phillips
1977).
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Fig. 2. National production trends. B, Brazil; C, Colombia; I, Indonesia; N, Nigeria; T, Thailand; Z, Zaire.
Subscript I represents pre-1970; subscript 2 represents post-1970.

1965 1970 1975 1980 1985 1990

pace with population growth is remarkable,
especially when it is considered that this expan-
sion has been achieved on small farms employ-
ing labour-intensive methods. It should be noted
that this is in contrast to declining per capita
cereal production in the tropics (Hadler and
Yang 1976). Cassava expansion is even more
impressive when it is realized that there have
been no clear trends in terms of increased
yields (Table 2). Thus, the bulk of the expansion
has come from increasing the land dedicated to
cassava production - not necessarily an easy
achievement for a peasant farmer (FAO 1980).

Comparison of Projected
Consumption and Production

The links between cassava production and
consumption are processing and marketing.
Processing is undertaken to detoxify the product
and to convert it to a storable form. The
present discussion is concerned mainly with the
former aspect of processing. From the producer's
point of view, however, the preservation of the
harvested root is probably of greater interest,
because a product with a good shelf life increases
consumption and marketing alternatives.

Processing, like production, is carried out on a
small scale, using time-honoured techniques. In
northeastern Brazil, the production of farinha
de mandioca, the major processed form of
cassava in the region, is carried out at casas de
farinha, which have an average capacity of
1 metric ton of roots per day (250 kg of farinha
de mandioca per day) (Scholtz 1971). This is
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Sources: FAO (1980); author's calculations.

equiva'ent to the daily output of 4-5 ha. Jn
eastern Nigeria, individual farmers process the
cassava that they produce. A case study of farm
activities found that farmers spend about 12%
of their time processing cassava and 17% of their
time marketing cassava and other products
(Lagemann 1977). Even in Thailand, chipping
and drying, which is the first stage of pellet
production, is small scale, with an average chip-
ping plant capacity of 10 tons of roots per day
(about 990 tons of chips per year) (Boonjit 1974).

Thus, it is through the hands of small-scale
processors, who often times are also producers
and marketers, that about 69 million metric
tons of cassava pass annually. It is these same
processors who will continue to provide the link
between production and consumption in the
future. Production and consumption projec-
tions for 1985 and 1990 are presented in Table 3.

In general, cassava supply is expected to
exceed demand, except for the 1990 African
deficit and an insignificant deficit in South Asia.
Indeed, if the projections for Nigeria and Zaire
are correct, the rest of Africa could have a 1990
demand for 26 million tons, with a supply of
only 19 million tons, resulting in a deficit of
7 million tons. In practice, demand cannot
exceed supply for a nontraded commodity.

Table 2. Cassava yields, 1960s and 1970s (tons/ha).

Therefore, the projections suggest that for an
equilibrium to be achieved the trends must
change. This implies that there could be increas-
ing pressure on other food crops or strong pres-
sure to accelerate the rate of increase of cassava
production. In the latter case, it may be assumed
that this wilt be accompanied by increasing
requirements for new technology to realize
production expansion.

Southeast Asia's surplus is primarily a reflec-
tion of the surplus in Thailand. In all likelihood,
this surplus will not occur because the EEC
market (the main outlet for Thailand's produc-
tion) will not continue to expand (Phillips 1981).

The 1990 Brazilian surplus is doubtful because
it is based on FAO consumption estimates,
which appear to underestimate actual consump-
tion levels. For example, the 1975 FAO
consumption estimate is 8 million metric tons
(R.J. Perkins, personal communication), where-
as the Brazilian estimate for the same year is
15 million metric tons. The problem with the
FAO data is that they appear to relate either to
the consumption of only farinha de mandioca
(processed cassava), not fresh cassava, or to
mandioca mansa only or mandioca braua only
- even though both are consumed by humans.
If it is assumed that the FAO demand projec-

Table 3. Projected cassava consumption and production (1000 metric tons).

Sources: R.J. Perkins, personal communication; FAO (1980); author's calculations.
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1985 1990

Consumption Production Consumption Production

World 78809 124987 88715 135513
Africa 44480 47311 51216 50081
Latin America 14103 27693 15212 25229
South Asia 8065 7503 8770 7950
Southeast Asia 9418 43211 10368 53820

Nigeria 10520 12996 11771 14365
Zaire 11738 14585 13676 16671
Brazil 10326 19137 10992 15015
Colombia 1072 2656 1234 3124
Indonesia 7983 15865 8767 17821
Thailand 274 23721 305 31390

1960s 1970s 1960s 1970s

World 8.9 8.8 Nigeria 9.5 9.9
Africa 7.2 6.7 Zaire 11.9 8.0
Latin America 13.2 12.0 Brazil 14.2 12.9
South Asia 11.2 14.0 Colombia 6.1 8.8
Southeast Asia 8.2 9.9 Indonesia 7-4 8.5

Thailand 15.4 13.9



tions are low, Brazil may experience difficulty in
meeting future cassava demands unless its
decreasing production trend is reversed.

Cassava Consumption and
Endemic Goitre and Cretinism

Studies have demonstrated that a relationship
exists between iodine deficiency, human con-
sumption of cassava, and endemic goitre and
cretinism (Ermans et al. 1980; Delange et al. 1982).

Inadequately detoxified cassava can contain
cyanide (HCN) that, when ingested by humans,
is converted to thiocyanate (SCN), a goitrogenic
agent. In most traditional practices, the enzyme
linamarase and cyanogenic glucosides contained
in cassava are brought into contact by cell
rupture and the liberated HCN is then released
through volatilization or solution in water. Some
methods also involve fermentation as an initial
means of glucoside hydrolysis (Coursey 1973).

Because HCN content varies with plant variety
and detoxification methods vary by community,
information on the precise geographical distri-
bution of varieties and processing methods
would be extremely useful. Unfortunately, such
detailed information is not readily available on a
global basis. Limited information on Brazil, how-
ever, is available.

In Brazil, the types of cassava consumed by
humans normally are of the "sweet" or low HCN
variety. It is known, however, that certain of the
bitter varieties are also consumed (Rosenthal
1973). It has also been shown that although
"bitter" varieties generally have higher HCN
values than "sweet" varieties the division is
inexact and considerable overlapping between

classes exists (Coursey 1973). It should be
pointed out that, judging from the paucity of
literature on cassava toxicity in Brazil, the
problem does not seem to be of major concern
among Brazilian researchers.

The processing of cassava in Brazil, for human
consumption, can be categorized as being either
"one-step" or "multistep." One-step processing
involves boiling, frying, or roasting fresh tubers;
as well, young leaves are ground and boiled and
served with various dishes. With multistep
processing, the fresh root is converted to an
intermediate foodstuff and then converted,
through further preparation, into a final table
product (e.g., farofa; tapioca-based dishes;
dishes employing roots that are grated, soaked,
and pressed; and baked products containing
cassava flour).

The HCN content of different Brazilian
cassava foods is not known, but it can be
assumed that multistep processing probably
liberates HCN better than one-step processing.

Iodine deficiency is a common problem in
Brazil, and past surveys have shown that goitre
is endemic throughout the country (Kelly and
Snedden 1960; Medeiros-Neto and Dunn 1980).
In 1953, iodization of salt became mandatory,
but the law only affected refined salt and not the
unrefined block salt commonly consumed in
rural areas (Medeiros-Neto and Dunn 1980).

When 1960 cassava consumption figures
(Getulio Vargas Foundation 1970) are compared
with the findings of a goitre survey covering
roughly the same time period (Kelly and
Snedden 1960), a striking relationship between
the two emerges (Table 4).

The incidence of goitre seems to be positively
associated with the consumption of fresh roots
(subjected to one-step processing, which liberates
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Consumption (kg/capita/year)

Fresh roots Farinha

Zone 1
Rural 10.259 64.666
Urban 0.580 24.052

Zone 2
Rural 20.235 28.990
Urban 3.865 11.847

Zone 3
Rural 45.983 12. 140
Urban 2.914 3.380

Sources; Kelly and Snedden (1960); Getulio Vargas Foundation (1970).
'The Central region had the highest incidence of goitre, 53.8%, but, unfortunately, data on fresh root consumption in this

region were unavailable.

Regiona
Percentage

goitre
Weighted

zone average

Zone 1
North 9.4
Northeast 11.8 4.0

k 0.6
Zone 2
Southeast
East

27.0
0.9

19.0

Zone 3
South 27.7 27.7

Table 4. Percentage goitre and fresh cassava consumption.



the least amount of HCN) but not to farinha
consumption (a multistep processed food).
Thus, although Brazil has a relatively low per
capita cassava consumption rate, it may serve
to illustrate the relationship between goitre and
the type of processing of cassava foods. Further-
more, given that fresh root consumption is
higher in rural areas than in urban areas, the
1953 law that made iodization of salt mandatory
offers an example of legislated prophylaxis that
(perhaps for lack of understanding of the poten-
tial link between cassava consumption and goitre)
proved inadequate to the requirements of the
situation.

Finally, it should be noted that rural income
elasticities for fresh roots are generally negative,
whereas those for urban areas are generally
positive (Phillips 1974). Therefore, because
incomes have risen during the past 20 years, it
would be expected that consumption of fresh
roots would have decreased in rural areas and
increased in urban areas. An interesting question,
therefore, is whether or not the incidence of
goitre decreased in rural areas and increased in
urban areas during the same time span. Unfor-
tunately, detailed information on the incidence
of goitre in rural and urban areas was not available
to the author at the time this paper was prepared.

Conclusions

Global demand for cassava is primarily deter-
mined by the human food market, which in turn
is largely determined by population. The size
of the human food market is the principal
determinant of the quantity of cassava that is
produced. Moreover, this market is often
geographically tied to highly localized produc-
tion sites. Of the major producers, only Thailand
does not depend on cassava as a staple.

Although the 1990 supply of cassava is
expected to exceed demand, certain deficit or
problem areas are projected. Cassava produc-
tion is, generally, small scale and employs
traditional techniques. Future expansion of
production will have to occur within this context.

Processing and marketing are also small scale
and also use traditional techniques. Often, the
producer acts as both processor and marketer.
Any attempt to alter processing methods or the
type of product marketed should take these
factors into consideration.
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