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I. INTRODUCTION

1.1 Introduction

During the past 30 years, important changes have
occurred in global supply and demand of the world's four
major cereals: wheat, rice, maize, and millet/sorghum.
Following a prolonged period of high productivity growth,
wheat has clearly established itself as the world's top
ranking cereal in terms of production, utilization, and
trade. Maize follows in importance, followed by rice and
millet/sorghum. At the global level, overall productivity
gains in cereals have been impressive. However, the rate of
progress has been uneven across regions and between crops,
with the result that it is difficult to predict future
growth patterns.

Following the Green Revolution, many thought that world
hunger had been vanquished forever. The rapid production
gains achieved mainly through high-yielding varieties and
associated inputs (chiefly fertilizer and water control)
were indeed impressive, especially in South Asia, where some
of the world's most populated countries went from being
chronic food importers to exporters. Recently, however,
questions have been raised whether these productivity gains
can be sustained. Some of the greatest beneficiaries of the
Green Revolution, including China, India, Pakistan, and
Mexico, have begun to experience a slow-down in the rate of
cereals productivity growth, and recent analysis suggests
that historical productivity growth rates may be difficult
to sustain (CIMMYT, 1989).

Nowhere is the problem of lagging food production more
evident than in sub-Saharan Africa. Unlike Asia, where rice
and wheat comprise the major food staples, in sub-Saharan
Africa human diets are based primarily on coarse grains
(millet, sorghum, maize) or on roots and tubers (cassava,
yams, sweet potatoes). These latter crops did not benefit
directly from the technological innovations associated with
the Green Revolution, with the result that food supplies in
sub-Saharan Africa were not able to grow as fast as demand.
From 1961-1985, population grew at an average annual rate of
2.5% for the region as a whole, while agricultural output
grew only 1.5% per year. Thus, per capita food production
levels in Africa have actually fallen.

Hardly anyone questions the need to revitalize food
production in sub-Saharan Africa. However, the best way to
achieve this goal is not obvious, particularly in view of
the large gap between production possibilities and
consumption preferences. Demand for wheat and rice is
increasing rapidly in sub-Saharan Africa, yet climatic
factors limit the production potential of these two crops
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throughout large parts of the continent. At the same time,
consumption of millet, sorghum, roots, and tubers is
declining rapidly, even though these crops are suited to
local production conditions. In short, what consumers want
cannot be produced, and what can be produced consumers do
not want.

That leaves maize. At present, the importance of maize
varies greatly. In large parts of Eastern and Southern
Africa, maize is the principal food staple, produced and
consumed by the majority of farm households. By contrast,
in most of western and Central Africa, maize is still a
relatively minor crop (except for parts of Nigeria, Ghana,
Benin, and Cote D'Ivoire). But whatever its present
importance, maize clearly has enormous production potential.
Even though productivity levels in maize are still low in
many countries, improved technologies are already available
which have the potential to increase production
significantly.

This thesis paper, which was designed to contribute to
a larger CIMMYT study on maize, attempts to place the recent
performance of maize in sub-Saharan Africa in the context of
the global cereals economy. The paper presents descriptive
analysis of historical production, utilization, and trade
patterns in the global cereals economy, and then addresses
particular attention to the performance of maize in sub
Saharan Africa.

The paper is organized as follows. Section II reports
methodological details and sources of data. Section III
presents a description of global trends for wheat, rice,
maize, and millet/sorghum. Section IV compares developments
in the industrialized countries and the developing
countries. Section V takes a closer look at maize in the
developing world. Section VI compares the performance of
maize to other cereals in sub-Saharan Africa. Section VII
presents simple supply and demand projections for maize in
sub-Saharan Africa and draws conclusions about likely future
developments.

II. METHODOLOGY AND SOURCES OF DATA

2.1 Source of Data and Methodology

Any attempt to analyze historical developments in the
global cereals economy is bound to be constrained by the
lack of reliable data. The problem is particularly acute in
the case of subsistence food crops, since the greatest part
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of food crop production never enters into formal marketing
channels where it can more easily be observed and
quantified.

The present study is based on data contained in the
CIMMYT data base, which relies heavily on one primary data
source: the FAD tapes. The limitations of FAD data are well
known and have been discussed elsewhere (Paulino and Tseng,
1980). Nevertheless, despite their many limitations, the
FAD tapes still represent the single most comprehensive and
consistent source of country-level data on area, yields,
production, consumption, and trade of major cereals. Thus,
the FAD tapes were chosen as the primary data source for the
present study. Naturally, the limitations of the data
should be kept in mind when interpreting the results of the
analysis.

Country-level data on area, yields, production,
consumption, and trade, as well as population statistics,
are from the 1988 FAD tapes. Additional sources of data are
referenced in the text.

Since the FAD tapes are inconsistent in their use of
the number 0 (in some cases 0 denotes "zero", whereas in
other "data missing"), a simple decision rule was adopted
regarding maize production in Africa. Where the FAD tapes
report a 0 for maize production, it was assumed that the
data are missing, because many African countries for which
FAD reports no production clearly do produce maize, even
though in some cases this will be very little.

A second decision rule was adopted regarding trade data
(imports and exports). In cases where trade is reported as
o and/or missing for all years, it was assumed that the data
are missing. However, in cases where trade is reported as 0
and/or missing for selected years within a longer series, it
was assumed that there was no trade in those years.

Several variables of interest to this study were not
reported by FAD and had to be calculated from standard FAD
variables. These included:

(1) Net imports - imports - exports

Negative net imports indicates-that a country is a net
exporter.

(2) utilization - production + net imports

Strictly speaking, stock changes should also be taken
into account in calculating total utilization; however,
since the available data on stock changes are unreliable,
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stock changes have not been included. Generally speaking,
stock changes will be so small that their omission will not
make much difference.

5

(3) Self sufficiency - production / utilization (in %)

Finally, annual growth rates for several variables were
calculated using the standard formula for average annual
percentage compound growth:

where: Xt - five-year average for ending period

X - five-year average for base period
0

t -number of years from mid-point of base
period to mid-point of ending period

g - average annual percent growth rate

Rearranging and solving for g:

III. GLOBAL TRENDS IN MAJOR CEREALS

3.1 Production

Of the world's major cereal grains, wheat is the most
important in terms of total production and area, followed by
maize, rice, and finally millet and sorghum (Table 3.1).
Over the past three decades, area planted to millet and
sorghum decreased relative to the others, dropping from over
17% of the total area planted in 1961/65 to less than 15% in
1983/87. For wheat (39%), rice (24%), and maize (21%), the
relative areas remained fairly much the same in percentage
terms. However, the absolute increases in area, with the
exception of millet and sorghum, have been substantial.
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Table 3.1 World production of major cereals, 1961/65 to
1983/87

Growth
rate

1961/65 (% ) 1983/87 (% ) (% )

Area: (million ha)

Wheat 210 40 229 39 0.39
Rice 122 23 144 25 0.76
Millet/sorghum 90 17 85 15 -0.26
Maize 106 20 126 22 0.78

roo roo
Yield: (tonlha)

Wheat 1. 20 2.25 2.90
Rice 1.33 2.15 2.19
Millet/sorghum 0.77 1.13 1.45
Maize 2.02 3.55 2.59

Production: (million tons)

Wheat 252 36 514 38 3.30
Rice 162 23 309 23 2.96
Millet/soghum 70 10 96 7 1.72
Maize 215 31 447 33 3.39

roo 100

Source: CIMMYT data base

From 1961/65 to 1983/87, world wheat production
increased at an average annual rate of 3.3%. Most of this
increase was due to higher yields, rather than to expansion
in area. Yields rose at a rate of 2.9% per year, whereas
total wheat area increased at a rate of only 0.4% per year.
Even though wheat is ranked as the world's No.1 cereal in
terms of production, it must be realized that the crop
cannot be grown in many parts of the world, as for example
in most of sub-Saharan Africa. Only 3% of the world's total
wheat area is situated in Africa, which has a land area
larger than the combined land areas of Western Europe, North
America, and China.

World rice production grew at an average annual rate of
just under 3% between 1961/65 and 1983/87 and as in the case
of wheat, yield gains accounted for much of this increase.
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Area planted to rice rose from 122 million ha to 144 million
ha, a rise of only 0.3% per year, while yields rose at an
average annual rate of 2.2%.

At the global level, millet/sorghum production
increased modestly at an annual rate of 1.4% during the
period 1961/65 to 1983/87. Yields increased 1.7% per year,
while area decreased slightly.

World maize area did not increase spectacularly during
the period 1961/65 to 1983/87, averaging 0.8% annual growth,
but maize yields grew at the substantial rate of 2.6%. This
high rate of yield increase resulted in a global production
growth rate of 3.4% per year. However, even though global
production expanded impressively, much of this growth
occurred in the industrialized countries. Production growth
was more modest in many developing countries, especially in
countries where maize is a food staple.

The substantial production increases realized during
the past 30 years in all four of the world's major cereals
groups have been fueled primarily by yield rather than area
increases, reflecting the increasing cost and technical
difficulty of bringing new land under cultivation. While
rates of area expansion have slowed, growth rates of yields
have been strongly positive, with the greatest gains
achieved in .ai.e, wheat and rice, and the ••alle.t in
aillet and .orqhu. (Fiqure 3.1).

Figure 3.1. Global yield trends of major cereals, 1961 to 1987
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3.2 Utilization

Cereal utilization trends over the past three decades
by definition have followed production trends (Table 3.2).

Table 3.2 World utilization of major cereals, 1961/65 to
1983/87

8

1961/65

utilization: (million tons)

1983/87

Growth
rate
(% )

Wheat
Rice
Millet/sorghum
Maize

Utilization/capita: (kg)

Wheat
Rice
Millet/sorghum
Maize

Source: CIMMYT data base

250
165

69
214

78
51
22
67

512
310

97
446

106
64
20
93

3.30
2.92
1.46
3.39

1.39
1.01

-0.41
1.48

World utilization of wheat grew at an impressive rate
of 3.3% per year during the period 1961/65 to 1983/87.
However, utilization per capita grew at a rate of only 1.4%
per year, since world population rose at an annual rate of
1.9% during the same period.

World utilization of rice rose by almost 150 million
tons during the last 30 years, increasing annually at nearly
3%. Utilization per capita of rice·increased at the lower
rate of 0.80% per year during the same period. world rice
statistics are greatly affected by the developing countries
of Asia, which are by far the greatest producers and
consumers of rice.

World utilization of millet/sorghum increased modestly
at a rate of 1.5% per year during the period 1961/65 to
1983/87. Utilization per capita actually showed a net



decline, falling from 22 kg to under 20 kg. This decrease
in utilization per capita resulted mainly from changes in
the developing countries of Asia, the biggest consumers of
millet/sorghum, where utilization per capita decreased from
19 kg to under 13 kg.

The growth in world utilization of maize closely
resembles that of wheat. From 1961/65 to 1983/87, the
average annual growth rate of global maize utilization was
3.4%. Utilization per capita meanwhile increased at a rate
of 1.5% per year.

When interpreting historical growth rates in cereals
utilization, it is important to remember that maize, unlike
wheat, is used principally for livestock feed. In 1987,
more than 66% of total world utilization of maize was used
for feed, compared to less than 22% of wheat (Table 3.3).

Table 3.3 Percentage food, feed and other use of major
cereals, 1983/87

Food Feed Other
use use use

1983/87 1983/87 1983/87
(,) (,) (,)

Wheat 68 20 12
Rice
Millet/sorghum
Maize 20 66 14

Source: CIMMYT data base

Prospects for future growth in demand vary from one
cereal to another. The main factors determining current and
future levels of global demand include population, income
level, urbanization, and consumer tastes and preferences.

9

The industrialized countries traditionally have been
the largest wheat consumers; however, wheat markets in these
countries have become saturated, forcing producers to resort
to dumping large quantities of grain on the world market and
in turn depressing real long-term world prices. Despite the
limited demand growth potential in the industrialized
countries, demand growth potential in LDCs remains high for·
several reasons. First, population in Loes has been growing
rapidly and is likely to continue doing so. Second, food



production has not been able to keep pace with demand in
many LOCs, forcing a reliance on imports to meet food
requirements. Food self-sufficiency levels for wheat in
particular are not likely to improve, as the environment in
many LOCs is not suitable for wheat production. Third, the
trend of increasing urbanization will likely continue in
many LOCs, fueling further demand for bread, pasta, and
other wheat-based convenience foods. Fourth, as incomes
rise in LOCs the demand for "superior foods" is likely to
increase, and consumers will shift out of traditional staple
foods into wheat and rice.

10

The largest consumers of rice are the developing
countries of Asia, which in 1983/87 accounted for more than
90% of the world's total rice consumption. Global demand
for rice is likely to increase along with the growing
population of Asia.

Global demand for sorghum/millet is difficult to
predict with confidence. In many LOCs, sorghum/millet is
considered an inferior cereal when compared to rice and
wheat; thus, demand for millet/sorghum as human food will
probably decrease as incomes rise. However, this decrease
will be offset at least in part by increased feed demand.
In the industrialized countries, where sorghum/millet is
utilized almost entirely for livestock feed, demand growth
prospects appear modest.

At the global level, maize appears to have tremendous
growth potential, both as human food and especially as feed.
Growth potential for maize used as food is concentrated in
the regions where maize is consumed as the major staple -
mainly Eastern and Southern Africa, parts of western Africa,
and Latin America. However, as more drought-resistant maize
varieties become available, there will probably also be some
movement of maize into traditional millet/sorghum areas.
Growth potential for maize used as feed exists throughout
the world, particularly in LOCs, where consumption of
livestock products remains relatively low.

One difficulty in predicting future demand for maize is
that maize is utilized in many different ways, and projected
growth in income levels is likely to have offsetting effects
on maize utilization patterns. In general, when incomes per
capita rise from low initial levels, there is a decline in
absolute expenditures devoted to traditional crops such as
roots and tubers, beans, plantains, millet/sorghum, and
often maize. Meanwhile, expenditures typically increase on
superior cereals, such as wheat and rice. Islam (1987),
Oelgado (1985) and numerous others have described this
process in west Africa, where rice has rapidly replaced
sorghum/millet in many urban areas. This suggests that
maize consumption will decline as incomes rise. However,
the decline in food use of maize is likely to be accompanied
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by an increase in feed use, since the income elasticity of
demand for livestock products is higher than for cereals.
This is particularly important in the case of maize, because
so much maize is used for livestock feed.

3.3 Trade

Wheat is the most important cereal in terms of world
trade (Figure 3.2), largely because wheat cannot be produced
in many food-deficit LDCs which must rely heavily on imports
to meet their food requirements (Table 3.4). In addition,
because of chronic overproduction of wheat in some of the
biggest donor countries, large amounts of food aid consist
of wheat and wheat flour. World wheat trade more than
doubled during the last three decades, increasing from 50 MT
in 1961/65 to 106 MT in 1983/87. The average annual growth
rate of total world trade in wheat remained fairly stable at
approximately 3.3%. Wheat imports per capita into the
de.elopia, world ,rev at an avera,e annual rate of 1.5' from
1"1/'5 to l,a3/87.

Figure 3.2. Global cereal trade. 1961 to 1987
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Table 3.4 World trade in major cereals, 1961/65 to 1983/87

Total imports: (million tons)

12

Wheat
Rice
Millet/sorghum
Maize

Growth rates: (%)

1961/65

45
8
4

20

1972/76

70
8
9

49

1983/87

106
12
11
66

Wheat
Rice
Millet/sorghum
Maize

1961/65
- 1972/76

3.14
0.97
8.90
8.45

1972/76
- 1983/87

3.78
3.32
1.57
2.70

Source: CIMMYT data base

World rice trade has grown at the rate of 2.1% per year
between 1961/65 and 1983/Q7, but the amount of rice traded
in world markets is still comparatively small, averaging
only 12 MT in 1983/87. Rice imports per capita grew at the
modest rate of 0.3% per year.

At the global level, both the total amount traded of
millet/sorghum and the amount traded per capita showed
substantial annual growth rates during the past three
decades, 5.2% and 3.2%, respectively. However, these high
growth rates were achieved starting from a low initial base,
and world trade of millet/sorghum has remained small in
comparison to trade in the other cereals.

Maize is after wheat the world's most traded cereal.
During the past three decades, world trade in maize more
than tripled, rising from 20 MT in 1961/1965 to 66 MT in
1983/1987. During the same period, trade per capita more
than doubled, increasing from 6.3 kg to 13.6 kg. Starting
from a smaller initial base, growth rates of both total
maize imports (5.5%) and maize imports per capita (3.6%)
were greater than those of all other cereals. However, it
should be noted that most maize traded in world markets is
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used for feed; the quantities of maize traded for human
consumption have been very small.

When considering trade in maize, it is important to
distinguish between yellow maize and white maize. While
most global trade involves yellow maize, consumers in many
LOCs in Africa and Latin America exhibit a strong preference
for white maize. Yet global trade in white maize is very
small, probably less than 5% in terms of volume (FAO, 1986).
In addition, supply variability is great because almost all
white maize is grown under rainfed conditions in marginal
production environments. More than 65% of total world trade
in white maize comes from the Republic of South Africa, with
lesser quantities exported by Zimbabwe and the USA.

The future of the world cereals trade is hard to
predict, especially since much will depend on what happens
with the domestic agricultural policies of the USA and the
EEC. If present trends continue, LOCs will rely
increasingly on cereals imports to meet food requirements.
Whether or not increased reliance on imports should be
considered as a negative development depends on many
factors. Generally speaking, reliance on food imports can
be considered politically undesirable for at least two
reasons. First, in many LOCs a large percentage of the
population makes its living from agriculture, and rural
incomes could fall if demand for locally produced cereals
decreases as a result of increased consumption of imported
cereals (assuming farmers do not switch over to cash crops,
which can be used to pay for the imports of the cereals).
Second, many LOCs are already hard pressed for foreign
exchange, and this situation could become worse if foreign
exchange has to be used for cereals imports. However, these
political considerations may be counterbalanced by economic
factors, since it may be much more efficient for many LOCs
to import cereals which they cannot efficiently produce
domestically.

IV. MAJOR CEREALS OF THE WORLD: DEVELOPING COUNTRIES
COMPAREO TO INDUSTRIALIZED COUNTRIES.

4.1 Production

When global data for the four major cereals are
disaggregated according to industrialized countries (ICs)
and developing countries (LOCs), striking differences in
production patterns are evident.

Currently, 56% of the total world area planted to wheat·
is situated in industrialized countries. In the future this
percentage may decrease, however, considering the surpluses
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being produced in many lCs. During the past 30 years, wheat
area in lCs has declined slightly, whereas it has increased
by an average of 1.3% per year in LDCs (Table 4.1, Figure
4.1) .

Table 4.1 Area planted to major cereals, LDCs vs. ICs,
1961/65 to 1983/87.

1961/65
(million ha)

Developing countries (LDCs)

1983/87
(million hal

Growth
rate

(% )

Wheat
Rice
Millet/sorghum
Maize

76
117

81
62

100
139

76
79

1.27
0.79

-0.30
1.12

Industrialized countries (ICs)

Wheat
Rice
Millet/sorghum
Maize

134
4
9

45

129
4
9

47

-0.19
-0.08

0.02
0.26

Source: ClMMYT data base

Wheat yields in rcs are higher than in LOCs, but the
difference is not particularly great. rn 1983/87, wheat
yields averaged 2.37 t/ha in rcs, as compared to 2.09 t/ha
in LOCs. Significantly, the yield gap between LOCs and rcs
seems to be narrowing; since 1961/65, yields have increased
more rapidly in percentage terms in LDCs than in rcs. (The
difference is due in part to the fact that yields in LOCs
are lower; as LDC yields increase, the annual percentage
rate of increase will most likely decline.)

Three factors have played an important role in
increasing wheat yields in LDCs: 1) the spread of high
yielding semi-dwarf varieties (HYVS); 2) the rapid increase
in the use of chemical fertilizers; and 3) the expansion of
irrigated area. CrMMYT (1989) estimates that 62% of the
area planted to wheat in LOCs in the mid 1980's was planted
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Figure 4.1. Area, yield and production of major cereals, 1983/87
in industrialized countries and developing countries
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with semi-dwarf varieties (Table 4.2). Of total wheat area
in LOCs, 42% is now irrigated, and the output of the
irrigated area represents 49% of total world wheat
production. The relationship between irrigation and higher
productivity is striking. World wheat yields depend to a
great extend on the moisture regime under which the crop is
grown, varying from 2.6 t/ha in irrigated areas to 0.6 t/ha
in semi-arid areas where rainfall is less than 350 mm.

Table 4.2 Percentage areas under HYVs (excluding USSR)
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Wheat (mid 1980's)
Rice (1983)
Millet/sorghum
Maize (1985/86)

oeveloping
countries

(LOCs)
( %)

65
30

63

Industrialized
countries

(ICs)
( %)

58
59

98

Sources: CIMMYT (1988); CGIAR (1988); Echeverria (1988).

Because of the larger area planted and the higher
average yields, most of the world's wheat (nearly 60%) is
currently still grown in rcs (Table 4.3). However,
production has increased almost twice as fast in LOCs as in
ICs, and the gap continues to narrow. If current trends
persist, wheat production in LOCs will equal that in ICs by
the year 1994.

Ninety-seven percent of the total world area planted to
rice is situated in LOCs. As a result, the distribution of
global rice production differs markedly from that of wheat.
The extreme concentration of rice production in LOCs will
likely increase in the future, since the rice area situated
in ICs is decreasing slowly, while rice area in LOCs has
been increasing at a rate of just over 1% per year.

Average rice yields in rcs are higher than those in
LOCs, reflecting higher levels of management, better water
control, and greater use of purchased inputs (Table 4.4).
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Table 4.3 Production of major cereals, LDCs vs ICs, 1961/65
to 1983/87.

1961/65
(million tons)

1983/87
(million tons)

Growth
rate
(, )

Developing countries (LDCs)

Wheat 69 209 5.16
Rice 148 292 3.14
Millet/sorghum 52 70 1.29
Maize 74 172 3.93

Industrialized countries (ICs)

Wheat 183 305 2.36
Rice 14 17 0.70
Millet/sorghum 18 26 1.89
Maize 141 274 3.07

Source: CIMMYT data base

However, the difference will eventually disappear if present
yield trends continue. productivity growth in LDCs has been
fueled largely by use of improved germplasm, as indicated by
the rapid increase in area planted to HYVs in LOCs. In
1979, 30% of the area was planted to HYVs, whereas by 1983
this had risen to nearly 60%.

As area planted to rice grows and as yields rise, the
already dominant role of LOCs in world rice production will
increase. Although rice production could be expanded
considerably in ICs, generally thin world markets and highly
variable demand and prices have discouraged rice production.

Millet/sorghum rank last of the four major cereals in
terms of area both in ICs and LOCs. During the period
1961/65 to 1983/87, area planted to.millet/sorghum remained
stable in ICs and decreased slightly in LOCs. The decrease
observed in LDCs can be explained in part by the increased
availability of improved maize varieties, which are now
being planted in marginal environments formerly dominated by
millet/sorghum.
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Table 4.4 Yields of major cereals, LDCs vs. ICs, 1961/65 to
1983/87

1961/65
(ton/ha)

1983/87
(ton/ha)

Growth
rate

(% )

Developing countries (LDCs)

Wheat
Rice
Millet/sorghum
Maize

0.91
1.26
0.65
1.20

2.09
2.10
0.92
2.19

3.85
2.33
1.60
2.78

Industrialized countries (ICs)

Wheat
Rice
Millet/sorghum
Maize

Source: CIMMYT data base

1.36
3.19
1.85
3.16

2.37
3.79
2.78
5.80

2.55
0.78
1.87
2.80

In marked contrast to wheat and rice, yields of
millet/sorghum are almost three times as high in ICs as in
LOCs. Millet/sorghum in the developing world is often
planted in marginal areas, with relatively little use made
of HYVs. In percentage terms, growth rates of yields have
been roughly the same in the two groups of countries. Total
production of millet/sorghum in ICs is three times as high
as in LOCs.

Maize area in LOCs far exceeds maize area in ICs.
Currently, 80 million ha are planted to maize in LOCs,
compared to only 50 million ha in ICs. Of the latter, 26
million ha are situated in the United states alone.

Maize yields in ICs are more than twice as high as in
LOCs, reflecting generally more favorable growing
conditions, higher levels of purchased inputs, and higher
levels of management. Differences in the use of improved
germplasm are particularly striking. Whereas nearly 100% of
maize area in ICs is planted to improved materials, the
proportion is only half in LOCs. In 1985/86, approximately
38% of total maize area in LOCs was planted to hybrids, and
an additional 13% to improved OPVs (CIMMYT, 1987). In
percentage terms, growth rates in yields have been almost
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the same in ICs and LOCs, averaging about 2.8% per year from
1961/65 to 1983/87. However, given the higher yield levels
in ICs, this means that the absolute size of the gap has
actually widened.

Largely due to the effect of rising yields, maize
production increases have been substantial both in ICs and
LOCs, averaging 3.9% and 3.1% during the period 1961/65 to
1983/87. Currently only 38% of the world maize area is
situated in ICs, although this area accounts for fully 61%
of total production because of higher yields. This
discrepancy suggests that yield increases could lead to
considerable future production gains in LOCs.

Generalizing across the four major cereals, there is a
distinct "yield gap" between the industrialized countries
and the developing world. Average yields of wheat, rice,
millet/sorghum, and maize are lower in LOCs than in ICs. In
1961/65, the differences were as follows: 0.45 t/ha for
wheat, 1.93 t/ha for rice, 1.20 t/ha for millet/sorghum, and
1.96 t/ha for maize. By 1983/87, the differences had
changed: 0.28 t/ha for wheat, 1.69 t/ha for rice, 1.86 t/ha
for millet/sorghum, and 3.61 t/ha for maize. Interestingly,
the yield gap decreased for two of the cereals (wheat and
rice), but it increased for the other two (sorghum/millet
and maize).

4.2 Utilization

As in the case of production data, when utilization
data are disaggregated according to ICs and LOCs, striking
differences in utilization patterns become evident (Table
4.5) .

Table 4.5 Utilization of major cereals, LDCs vs. ICs,
1961/65 to 1983/87

1961/65
(million tons)

1983/87
(million tons)

Growth
rate

(% )

countries (ICs)Industrialized

260 4.99
298 3.11

70 1.34
182 4.36

251 2.04
12 -0.15
26 1.81

265 2.83

89
152

52
71

161
13
18

143

(LDCS)Developing countries

wheat
Rice
Millet/sorghum
Maize

wheat
Rice
Millet/sorghum
Maize

Source: CIMMYT data base



During the last 30 years, world wheat utilization in
LDCs increased by 170 million tons (Figure 4.2). This
represents an annual increase of almost 5%, more than twice
as much as in rcs. Despite the fact that self sufficiency
has improved in LDCs as a whole, many countries are still
far from self sufficient, and utilization per capita has
been increasing.

Several factors have contributed to the growing
utilization of wheat in LDCs. First, population growth has
been steady, averaging 2.29% per year from 1961/65 to
1983/87. Second, in many LDCs consumption patterns have
shifted away from inferior cereals (millet/sorghum, maize)
to superior cereals (wheat, rice) as a result of increasing
urbanization, rising incomes, and changing tastes. Third,
the agricultural policies of many rcs, particularly the USA
and the EEC, have led to overproduction of wheat. As a
result, world market prices have dropped, making wheat
easily available and cheap for .any LDC•.

Fi,ure ".2. Utilization of cereals ICs VB. LDCs. 1961/65 to 1983/87

600 .,-------------------------_---,

[ZZ] Less developed countries
1983/87:

500 c:::J Industrialized Countries

-In
d
0 400~

d
0....

1961/65:--....S 300-
d
0....
~

at 200
N....-:a
p

100

20

w RILls IL w RILls IL

W = Wheat R = Rice M/S = Millet/Sor,hum Maise



Rice is utilized mainly in LOCs, which account for more
than 96% of the total world utilization. Utilization per
capita in LOCs is over 5 times higher than in rcs (Table
4.6). While demand for rice in LOCs has continued to keep
pace with population growth, in rcs both total utilization
and utilization per capita decreased slightly during the
period 1961/65 to 1983/87. However, rice exports from rcs
increased at an annual rate of 0.9% over the same period.

Table 4.6 utilization/capita of major cereals, LOCs vs.
ICs, 1961/65 to 1983/87
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1961/65
(kg)

Developing countries (LDCs)

1983/87
(kg)

Growth
rate

(% )

Wheat
Rice
Millet/sorghum
Maize

40.55
69.00
23.61
32.41

71.92
82.22
19.23
50.38

2.64
0.80

-0.93
2.03

Industrialized countries (ICs)

Wheat
Rice
Millet/sorghum
Maize

Source: CrMMYT data base

160.69
12.85
17.46

143.00

207.68
10.31
21.47

218.70

1.17
-1.00

0.94
1.95

Millet/sorghum utilization varies greatly between rcs
and LOCs. oespite the fact that LOCs utilize almost three
times as much millet/sorghum as rcs, utilization per capita
is in fact lower. In many parts of the developing world,
particularly in semi-arid zones, millet and sorghum are
human staples, whereas in the ICs they are used mainly as
livestock feed.

Almost 60% of total world maize production is utilized
in ICs, where utilization per capita is more than four times
as high as in LOCs. This results from the extensive use of
maize for animal feed in rcs. The percentage of maize used
for feed varies considerably between the two country groups:
fully 77% of all maize in rcs is fed to animals, as compared
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to only 51% in LOCs (Table 4.7 Figure 4.3). However, it is
important to note that maize utilization varies tremendously
between individual countries. In some regions of the
developing world, the percentage of maize used for feed is
negligible (as low as 6% in sub-Saharan Africa).

In considering maize utilization data, it is important
to remember the economic and social importance of white
maize in certain regions. Almost 90% of world production
and utilization of white maize takes place in LOCs, where it
accounts for almost one third of total maize output. White
maize is an important staple in parts of Africa and Latin
America, where it often commands a price premium. Since
white maize tends to be difficult to obtain in world
markets, many of the countries which consume white maize
have a special interest in increasing domestic production.

worldwide, more rice is consumed in LCDs than any other
cereal, followed closely by wheat, maize, and finally
millet/sorghum. In the ICs, maize is the most utilized
cereal, followed by wheat, aillet/sorghua, and finally rice.

Figure 4.3. Maize and wheat utilization, LDCs compared to ICs, 1986

350 .......----------------------~----...,

300 -

Less developed countries: Industrialized countries:

.-..
II
1=1
o
~

1=1
o....
:::....a-

250 -

200 -

V/////

1=1 150 -o....
~

CIS
N....

:::: 100 -
~

::J

50 -

lZ:ZA Other

Wheat

IQOil Food

Maize

c=J Feed

Wheat Maize



Table 4.7 Food, feed and other use of cereals, LDCs vs.
ICs, 1986
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Food
use
(' )

Feed
use
(%)

other
use
(% )

Developing countries (LDCs)

Wheat 87 5 8
Rice
Millet/sorghum
Maize 42 49 9

Industrialized countries (ICs)

Wheat 47 39 14
Rice
Millet/sorghum
Maize 5 77 17

Source: CIMMYT data base

Future demand for cereals in both ICs and LOCs will
continue to be driven by population growth, income levels,
urbanization, and consumer tastes and preferences. As
direct human consumption reaches saturation levels (which is
already happening in many industrialized countries), the
derived demand for feed will assume increasing importance.
In this respect, the potential derived demand in LOCs should
not be overlooked. Between the late 1960s and the early
1980s, feed use of cereals in LOCs increased at an average
rate of 4.8% per year, almost twice the rate of growth in
ICs. Developing countries (excluding China) imported 115
million tons of cereals for use as animal feed, one sixth of
the total 690 million metric tons used for this purpose.



4.3 Trade
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Wheat dominates world cereals trade, followed by maize,
and rice and millet/sorghum (Table 4.8).

Table 4.8 Net imports of major cereals, LDes vs. ICs,
1961/65 to 1983/87

1961/65
(million tons)

1983/87
(million tons)

Growth
rate
(, )

Developing countries (LDCs)

Wheat 20 52 4.34
Rice 4 6 1.87
Millet/sorghum 0 0
Maize 2 9

Wheat -22 -54 4.23
Rice - 1 - 4 4.97
Millet/sorghum 0 0
Maize 2 -10

Source: CIMMYT data base

LDCs import substantfal quantities of wheat, net
imports were over 50 million tons per year on average
between 1983/87. Many ICs that themselves produce wheat
also import wheat because the grades of wheat required for
certain purposes cannot be grown domestically. For example,
the EEC imports large quantities of wheat from the USA
because many of the softer European wheats are unsuitable
for certain baked products. However, ICs on aggregate
export more than twice as much wheat than they import.

LDCs import more than three times as much rice as ICs.
However, les are still net exporters of rice.



The amount of millet/sorghum traded on global markets
is very small in comparison with wheat, rice, and maize,
averaging less than 500,000 tons per year during 1983/87.
High growth rates can be observed for imports into
developing countries, but this is due primarily to the low
initial base. LDCs as a whole import less than ICs, which
use considerable quantities of millet and sorghum as feed.

Total maize imports into LDCs experienced dramatic
growth during the period 1961/65 to 1983/87, rising 11.7%
per year on average from a low initial base. During the
same period, imports per capita into LDCs grew at 9.2% per
year. ICs imported almost two times as much maize as LDCs
(primarily for use as feed), but on aggregate ICs were net
exporters (10 million tons in 1983/87). Almost half of
total world trade is imported by LDCs and used for human
consumption.

Total world trade in cereals has expanded steadily
during the past 30 years. Many factors have contributed to
the growth in world trade, including both demand-side
factors and supply-side factors. In many LDCs, production
of cereals has not been able to keep pace with demand, and
governments have therefore had to look to the international
market to purchase cereals. This has happened at a time
when ICs have increasingly been looking for markets in which
to dispose of chronic grain surpluses. Competition for
market share has intensified, forcing down prices. In the
short term, this situation may seem advantageous for cereal
deficit countries, but over the long term persistent
overproduction in ICs may threaten food security and
discourage agricultural development in many LDCs.

V. MAIZE IN THE DEVELOPING WORLD

5.1. Introduction

After the so-called Green Revolution of the late 1960s
and early 1970s boosted productivity in rice and wheat,
expectations ran high that a similar Green Revolution would
soon follow in maize and other food crops. However, this
was not to be the case. Although substantial productivity
increases have been achieved for maize in several regions of
the world, the sort of sweeping productivity gains that were
achieved in wheat and rice apparently have failed to
materialize. Some have argued that a Green Revolution in
maize is unlikely because maize is grown under such a
tremendous diversity of production systems and environments,
which means that any genetic breakthroughs are likely to
affect only a relatively limited production area.

25



5.2. Production

a. Sub-Saharan Africa (SSA)

26

In 1983/1987, approximately 11% of world maize area was
situated in sub-Saharan Africa, yet the region accounted for
only 4% of world maize production (Table 5.1). Considering
only the developing world, 17% of maize area is situated in
SSA, but only 9% of production emanates from the region.
These figures indicate that maize productivity in sub
Saharan Africa is low in comparison with the rest of the
developing world.

Table 5.1 Maize production in developing countries, 1961/65
to 1983/87

1961/65 1983/87

Growth
rate

(% )

Area: (llillion ha)

SSA 11 14 1.10
SESEA 27 35 1.31
LATAM 22 27 1.00
WANA 2 2 0.09
ALL LOCs n i9 r:TI"

Yield: (ton/ha)

SSA 0.89 1.15 0.95
SESEA 1.25 2.74 3.63
LATAM 1.23 1. 93 2.07
WANA 1. 70 2.91 2.47
ALL LOCs rR T:"19 ~

Production: (llillion tons)

SSA 10 16 2.33
SESEA 33 97 4.99
LATAM 27 53 3.08
WANA 4 7 2.57
ALL LOCs i4 Tn ~

Source: CIMMYT data base

Since 1961/65, maize yields in SSA have grown at an
average rate of 2.3% per year (Figure 5.1). This growth
rate is reasonable, but considering the small initial base,
average yields remain low in absolute terms, barely
exceeding 1.1 t/ha in 1983/87. Marginal growing conditions



no doubt account in large part for the generally poor
yields. However, another major reason for the low
productivity seems to be that many farmers continue to plant
unimproved local varieties. In some cases this is because
improved germplasm has not been developed, but in other
cases where improved germplasm does exist, the problem often
lies in the fact that farmers have no way to obtain improved
materials. Lack of seed production capacity is a major
constraint for SSA countries, especially regarding hybrids,
since hybrid maize seed has to be replaced every year.
Echeverria reported that in 1985/86 only 15% of maize area
in Africa (including North Africa) was planted with hybrids
(CIRRYT 1987). .

Figure 5.1. Maize yield trends in LDCs, 1961 to 1987
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During the past 30 years, the performance of maize in
sub-Saharan Africa has not been impressive. From 1961/65 to
1983/87, growth rates of area, yield, and production were
sluggish. Significantly, these growth rates declined
considerably during the most recent period for which data
are available, indicating that the situation may be
deteriorating rather than improving.



b. South Asia, East Asia, and South East Asia (SESEA)

From 1961/65 to 1983/87, maize area in SESEA expanded
at an annual rate of 1.3%, resulting in a cumulative
increase of nearly 9 million ha. In Asia as a whole in
1985/86, 40% of the maize area is planted to hybrids, 7% to
improved varieties and 53% to local varieties (CIMMYT,
1987).
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Yield increases in SESEA were impressive during the
entire period, averaging 3.6% per year. Much of this growth
was due to the tremendous productivity gains achieved in two
countries, China and India, whose performance dominates the
regional production statistics. However, the region's
current average yield level of 2.74 t/ha is still modest
compared to yields in industrialized countries.

Maize production in SESEA accelerated sharply during
the period 1972/1976 to 1983/1987 and currently is
increasing at about 5.4% per year.

c. Latin America (LATAM)

In 1983/1987, more than 27 million ha were planted to
maize in Latin America, more than half of which was situated
in Argentina and Brazil. Fully 61% of total maize
production in Latin America comes from these two countries.
Use of improved germplasm is high in comparison with other
regions of the developing world: 49% of the area planted to
maize in LATAM was planted to hybrids, 7% to improved
varieties and 44% to local varieties (CIMMYT, 1987).

Maize yields are not particularly high in LATAM,
averaging only 1.9 t/ha, but yield growth rates have been
reasonable. From 1961/65 to 1983/87, yield increases
averaged 2.1% per year (Figure 5.2). Aggregate statistics
for LATAM are greatly influenced by the performance of
Argentina, where yields are considerably higher than
elsewhere in the region, currently exceeding 3.3 tons/ha.

Production in LATAM is more than triple that in SSA,
but only half that in SESEA.

d. west Asia and North Africa (WANA)

Maize area in WANA is comparatively small and has
remained fairly stable at around 2.4 million ha. Only 7% of
the area is planted to hybrids, 25% to improved varieties,
and 68% to local varieties (CIMMYT, 1987).
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Mai ze y.ields in WANA have been reasonable, ave raging
2.9 t/ha in 1983/87. Yields have grown at an annual rate of
about 2.5\ since 1961/65.

Because maize area increased only slightly, the growth
rate of the total maize production only slightly exceeded
that of yields. However, total maize production in 1983/87
was 75\ greater than production in 1961/1965.

Figure 5.2 Area and yield components of maize production growth rate.
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e. Discussion

SESEA is the most important maize-producing region in
the developing world, while WANA is comparatively speaking
the least important.

The relative distribution of maize area across regions
remained fairly stable over the last three decades, with the
proportion situated in SSA decreasing slightly and the
proportion located in SESEA increasing slightly.

More dramatic changes occurred in the distribution of
production. The relative share of maize production
decreased in SSA (by 4%), in LATAM (by 6%), and in WANA (by
1%). SESEA on the other hand saw it's relative share of
production increase by 11%.

Maize yields have been consistently highest in WANA and
lowest in SSA. These differences directly reflect
production conditions, and specifically rainfall regimes,
since much maize in WANA is produced under irrigation and
much maize in SSA is produced in drought-prone areas.

For all regions increases in production have mainly
been brought about by gains in yield rather than area. This
has been especially the case for SESEA, where yields between
1961/65 and 1983/87 grew at a average annual rate of 3.63%
compared to the growth rate of the area, which was 1.31%.
The difference between the growth rates of area and yield
are smallest for SSA, 1.10% and 1.17%.

5.3 Utilization

a. Sub-Saharan Africa

Total maize utilization in SSA increased by almost 7
million tons between 1961/1965 and 1983/1987 (Table 5.2).
However, utilization per capita actually decreased during
this period, falling from 43 kg to 39 kg, an annual decrease
of 0.4%. The decrease occurred because annual population
growth (2.7%) exceeded the annual rate of increase in maize
production (2.5%).
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In Eastern and Southern Africa~ white maize is the main
staple food, in some countries accounting for more than half
of the total caloric intake. White maize is eaten in
different ways, often depending on grain quality (dent or
flint). Dent white maize is popular in Eastern and Southern
Africa for making soups and porridges. Flint white maize,
on the other hand, has a hard vitreous endosperm and in many.
parts of SSA is used for gruel or for a type of couscous.



Table 5.2 Maize utilization and utilization/capita in
developing countries, 1961/65 to 1983/87

Growth
rate

1961/65 1983/87 (% )

Utilization: (million tons)

SSA 9 16 2.73
SESEA 33 101 5.17
LATAM 24 52 3.58
WANA 4 12 4.98
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utilization/capita: (kg)

SSA
SESEA
LATAM
WANA

Source: CIMMYT data base

43
21

103
29

39
40

130
47

-0.29
2.99
1.05
2.18

Up until the 1980s, SSA as a whole was self sufficient
in maize in most years. Only in the current decade did SSA
become a consistent net importer of maize. Since 1980, the
regional self-sufficiency ratio has shown a slightly
negative growth rate.

b. South, East and South East Asia

Both total maize utilization and utilization per capita
have grown substantially in SESEA during the past 30 years.
Maize utilization more than tripled during the period
1961/65 to 1983/87, achieving an annual growth rate of 5.2%.
Because of population growth, utilization per capita grew at
a lower rate. SESEA is nearly self-sufficient in maize,
currently maintaining a self-sufficiency ratio above 95%.

c. Latin America

Total maize utilization rose rapidly in LATAM during
the past 30 years, increasing at an annual rate of 3.6%.
Utilization per capita grew less rapidly, but in 1983/1987,



30% more maize was utilized per capita than was the case for
1961/1965.

Large amounts of maize exports from Argentina and
Brazil have enabled the LATAM region to maintain a maize
self-sufficiency ratio well above 100% in every year since
1961. However, net exports from the region declined greatly
during the early and mid-1980s as a result of unfavorable
growing conditions and low world market prices, and by
1983/1987 the LATAM region as a whole was only just self
sufficient.

d. WANA

Total utilization of maize has increased dramatically
in WANA, almost tripling during the period 1961/1965 to
1983/1987. utilization per capita nearly doubled during the
same period. This increase was made possible by rapid
growth in imports, leading to a large decrease in regional
self sufficiency. By 1983/87, the regional self-sufficiency
ratio had dropped to 56%, down from 94% in 1961/65.

e. Discussion

Maize utilization is greatest in SESEA, followed by
LATAM, SSA, and finally WANA. This situation is not likely
to change in the near future, as the growth rate of
utilization is also greatest in SESEA.

In 1983/1987, LATAM was the only region in the
developing world which could claim self-sufficiency in
maize. During the past 30 years, the self-sufficiency
ratios for all developing country groups experienced
negative growth rates.

By far the highest utilization per capita occurs in
LATAM, where average annual utilization of 130 kg is almost
three times higher than anywhere else. Utilization per
capita is lowest in SSA, the only region that experienced a
negative growth rate in utilization per capita. However,
the aggregate regional statistics for SSA conceal a great
deal of intra-regional variability. Maize utilization per
capita is high in much of Eastern and Southern Africa, where
maize represents the main food staple.

When maize utilization data are disaggregated into
human consumption and animal feed use, a different picture
emerges (Table 5.3). Based on 1983/87 data, SSA ranks first
in terms of human consumption per capita (70 kg), LATAM
second (46 kg), and SESEA and WANA third (15.6 kg and 15.4
kg respectively). These figures serve to emphasize the
widely variable role played by maize in different regions.
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Table 5.3 Maize feed use in developing countries, 1979 to
1987

SSA SESEA LATAPI WANA
Year (% ) (% ) (% ) (% )

1979 6 51 49 44
1980 7 51 51 46
1981 7 49 50 55
1982 6 57 51 57
1983 7 55 49 57
1984 6 55 49 59
1985 6 57 51 60
1986 6 55 50 62
1987 6 58 50 62

Source: CIMMYT data base

Maize is very important for feed in selected LDCs.
However, the importance of maize as feed varies considerably
between regions. In WANA and SESEA, almost two thirds of
maize is used for livestock feed, whereas only 6% is fed to
animals in SSA.

5.4 Trade

a. Sub-Saharan Africa

Total maize imports into sub-Saharan Africa, as well as
imports per capita, increased very rapidly in recent years
(Table 5.4, Figure 5.3). It is somewhat discouraging to see
that the SSA countries were net exporters as recently as
1972/76, but by 1983/1987 the region was importing 60
thousand tons annually.

b. South Asia, East Asia, 'and South East Asia

Both total imports of maize and imports per capita
increased greatly for SESEA during the period 1972/76 to
1983/87. SESEA also changed from being a net exporter to
being a net importer during this period.
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Table 5.4 Maize imports in developing countries, 1961/65 to
1983/87

Trade: (million tons)
1961/65 1972/76 1983/87

SSA 0.23 0.57 1.18
SESEA 0.97 3.43 10.04
LATAH 0.47 2.41 6.01
WANA 0.33 0.80 5.66
ALL LOCs ~ i:""2T 22.89

Growth rates: (%)
1961/65 1972/76 1961/65

-1972/76 -1983/87 -1983/87

SSA 8.56 6.92 7.74
SESEA 12.13 10.27 11.19
LATAM 16.11 8.66 12.32
WANA 8.51 19.47 13.86
ALL LOCs 12.36 11.07 11.72

Sourc.: CIIUIY'I' data ba••

Figure 5.3. Net imports of maize in LDCs. 1961/65 to 1983/87
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c. Latin America

Despite the fact that both total maize exports and
exports per capita decreased substantially for LATAM during
the period 1961/65 to 1983/87, the region as a whole managed
to remain a net exporter. However, net exports decreased
from more than 2.9 million tons in 1961/1965 to only 0.3
million tons in 1983/1987.

d. West Asia and North Africa

Maize imports into WANA grew at a high annual rate of
19% during the period 1972/1976 to 1983/1987. During this
period, imports per capita also grew at an exceedingly high
rate (16%).

e. Discussion

Among developing countries, by far the largest
importers of maize are the SESEA countries. On a per capita
basis, the highest levels of imports go to WANA. Only the
LATAM countries are currently net exporters of maize, and
this is largely to the effect of Argentina and Brazil.

VI. MAIZE COMPARED TO OTHER CEREALS IN SUB-SAHARAN AFRICA

6.1 Sahel

a. Wheat

Wheat area in the Sahel grew at an annual rate of 3.6%
during the period 1961/65 to 1983/87 (Table 6.1, Figure
6.1). However, the total area remains very small, about
10,000 ha, more than half of which is situated in Chad.
Significantly, wheat is 100% irrigated in the Sahel, which
makes it relatively costly to produce. Wheat yields are
modest, averaging 1.3 t/ha and hardly increasing between
1961/65 and 1983/87. With yields more or less stagnant,
production has grown at about the same rate as area.
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Production of major cereals by region in SSA. 1983/87
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Figure 6.1.
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utilization of wheat in the Sahel grew at a substantial
rate of 7.8% per year between 1961/65 and 1983/87,
representing an increase in utilization per capita of 5.2%
per year (Table 6.2, Figure 6.2). The largest wheat
consumer in the region was Mauritaqia, followed closely by
Senegal, but other Sahelian countries may soon catch up. In
Niger, for example, wheat consumpticn increased at a rate of
more than 20% per year dUYing the period 1972/76 to 1983/87.
Virtually all of the increased consumption was fuelled by
imports. Since the wheat self-sufficiency ratio in the
Sahel is already close to zero, the situation is clearly
deteriorating.
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~.9ion, 1961/65 to 1983/87

utilization: (Killion tons) utilization/capita: (kg)

1961/65 1983/87

Growth
rat.

(1; ) 1961/65 1983/17

Growth
rat.
(\)

aAREL
--------
_.at 0.09 0.45 7.75 4.12 12.65 5.24
aic. 0.41 1.03 4.23 19.56 28.96 1.10
IUll.t 4.07 5.30 1.21 192.66 149.24 -1.15
..i •• 0.28 0.61 3.66 12.99 17.05 1.24

WST COAST (, CER'l'RAL AFllICA
---------------------------
a.at 0.39 2.05 7.18 3.77 10.50 4.77
aic. 1.10 3.76 5.74 10.74 19.28 2.69
Ilillet 7.97 10.19 1.13 77.79 52.20 -1.80
llaiz. 2.75 4.18 1.92 27.20 21.68 -1.02

aASTERN AFRICA

------------
aeat 0.93 2.66 4.86 16.55 24.96 1.88
aic. 0.05 0.24 7.01 0.97 2.29 3.97
Ilill.t 3.54 4.51 1.11 62.69 42.42 -1.76
llaiz. 2.47 4.37 2.63 43. 89 41.07 -0.30

aoUTHERN AFRICA
----------------
a.at 0.42 1.06 4.31 9.69 12.74 1.25
aic. 1.19 1.96 2.28 27.61 23.53 -0.73
Ilillet 1.15 1.39 0.87 26.09 16.41 -2.0'
"ize 3.99 7.22 2.73 92.65 86.90 -0.2'

...~c.: CI~ "ta ~•••

Figure 6.2. Utilization per capita for major cereals in SSA, 1983/87
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Wheat imports per capita for the region as a whole
averaged over 12 kg in 1983/87 (Table 6.3, Figure 6.3).

~able 6.3. Iaports of .ajor eereals in seb-Saharan Afriea, ~ r.9ie., It'l/'S te Itll/ll

I.ports: (.i11ion tonsl Growth rate: (%1

1961/65 1972/76 1983/87
1961/65 1972/76 1961/65

-1972/76 -1983/87 -1983/81

SAHEL

---------
Wheat 0.11 0.22 0.44 6.99 6.33 6.U
Riee 0.16 0.26 0.72 4.30 9.76 7.0'
Millet 0.04 0.19 0.15 15.65 -2.27 6.31
Maiz. 0.02 0.11 0.14 15.36 2.67 8.81

WEST COAST (, CElfTllAL AFRICA

-------------------------------
Wheat 0.36 1.01 1.97 9.85 6.24 8.0J
Riee 0.22 0.28 1.25 2.14 14.54 8.45
Millet 0.04 0.04 0.05 1.35 1.99 1.67
Maize 0.04 0.19 0.14 14 .93 -2.62 5.7t

EASTERN AFRICA

------------
Wheat 0.19 0.34 1.51 5.43 14.65 9.94
Rice 0.04 0.05 0.20 0.06 14.26 6.9Z
Millet 0.01 0.01 0.02 -4.91 15.34 4.7Z
Maize 0.05 0.03 0.18 -6.01 19.76 6.0'

SOUTHERN AFRICA

----------------
Wheat 0.33 0.61 0.76 5.95 2.02 3."
Rice 0.16 0.27 0.57 .4.87 7.12 5.91
Millet 0.05 0.03 0.08 -6.52 11.25 1.91
Maize 0.12 0.24 0.71 7.01 10.23 8.61

Source: CIMMYT data base

b. Rice

Almost 350 thousand ha were planted to rice in the
Sahel in 1983/87, with nearly half located in Mali. Area
planted to rice has remained stable since 1961/65. Yields
are generally low, averaging less than 1 t/ha in 1983/87, or
less than half of the average yields for all developing
countries.
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Fi,ure 6.3. Cereals imports per capita by relion in SSA, 1983/87
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Total utilization of rice in the Sahel is currently
three times greater than production. Senegal is the largest
consumer, using 436 thousand tons annually. Not a single
country in the region is self sufficient, and both imports
and imports per capita grew at substantial rates during the
period 1961/65 to 1983/87 (7% and 4.5% respectively).

c. Millet/Sorghum

Compared to other cereals, the~area planted to
millet/sorghum in the Sahel is large, averaging nearly 10
million ha. However, much of this area is located in
marginal production zones characterized by poor soils and
insufficient and unreliable rainfall. As a result, yields
are very low, averaging well under 1 t/ha. Yields actually
showed a slightly negative growth rate during the period
1961/65 to 1983/87.



Total utilization of millet/sorghum has only slightly
exceeded production, since governments in the region rarely
rely on imports to make up production shortfalls. However,
millet/sorghum is an important staple in many parts of the
Sahel, and consumption per capita is high in these areas,
almost 150 kg.

While still small, imports into the region have been
growing at a rate of 6.3% per year.

d. Maize

From 1961/65 to 1983/87, area planted to maize in the
Sahel increased at an annual rate of 1.2%. Much of this
growth in area has occurred as drought-resistant varieties
have moved into traditional millet/sorghum zones.
Meanwhile, yields rose at an annual rate of 1.6%, resulting
in an impressive growth rate in total production of 2.9% per
year.

Despite the increases in production, maize self
sufficiency decreased for the region because of high
population growth. Imports and imports per capita increased
at annual rates of 8.8% and 6.3%, respectively.

6.2 west Coast and Central Africa (WC&CA)

a. Wheat

Climatic conditions rule out wheat production in
virtually all WC&CA countries. As a result, 24 times more
wheat is consumed in the region (2.05 MT) than is produced
(0.09 MT). The regional self-sufficiency ratio has
decreased steadily since 1961/65 and currently stands at
4.2%. Over the past 30 years, wheat production in WC&CA
increased at a rate of 5.2%, but the absolute amount of
production remains so small as to be almost insignificant.
The largest consumer of wheat in the region is Nigeria,
whose enormous population is increasing at a very fast rate
of well over 3% per year. In an attempt to reduce the
country's growing dependence on imported wheat, the Nigerian
government in 1986 instituted a radical policy of completely
banning wheat imports. The policy has been only partially
effective, as wheat and wheat flour continue to be imported
illegally from neighboring countries.

Wheat consumption per capita throughout the WC&CA
region averaged nearly 11 kg per year in 1983/87; imports
per capita averaged 10 kg; and total imports averaged 1967
million tons.

41
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b. Rice

From 1961/65 to 1983/87, rice production in WC&CA
increased at a respectable rate of 4.8% per year, bringing
total production to 2.5 million tons in 1983/87. The rice
situation for WC&CA does not look very encouraging. The
region is currently for 67.33% self sufficient in rice, and
had to import an average of 1228 thousand tons annually
during 1983/87.

utilization per capita of rice is not particularly high
in WC&CA, averaging just over 19.25 kg. However, this
aggregate figure conceals tremendous variability between
countries. For example, annual utilization per capita in
Sierra Leone currently exceeds 113 kg.

c. Millet/Sorghum

More than 10 million ha are planted to millet/sorghum
in WC&CA. Although this has decreased slowly since 1961/65,
production has nevertheless increased at a rate of 1.1% per
year as a result of modest increases in yield. utilization
per capita of millet/sorghum is relatively high at 52 kg,
but this is considerably lower than utilization per capita
in the Sahel. In WC&CA, almost all millet/sorghum is
consumed by humans, although consumption has been decreasing
slowly as consumers shift into rice and wheat-based foods.
The regional self-sufficiency ratio has remained stable at
close to 100%.

Trade in millet and sorghum is modest in WC&CA. Total
imports into the region averaged 52 thousand tons in
1983/87, and since 1961/65 have increased only very slowly.
There is a preference in the region for white sorghums
whereas most of the trade is in red sorghums.

d. Maize

Almost 4 million ha are planted to maize in WC&CA.
Maize production exceeds 4 million tons and is nearly equal
to total utilization. Most maize is intercropped, except
for considerable areas in Nigeria, Ghana, and Togo. In many
areas, maize is consumed green as a snack food, although it
is the main staple in selected areas of Benin, Cameroon,
Ghana, Nigeria, Central Africa Republic, Congo, and Zaire.
The region imports very small quantities of maize, currently
only about 3% of total maize requirements.
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6.3 Eastern Africa (EA)

a. Wheat

Eastern Africa is Africa's largest wheat-producing
region, producing an average of 1.1 million tons annually in
1983/87. This represents more than 7 times the production
of Southern Africa, the region with the next highest
production. Wheat yields have not been exceptionally high
in EA, however, averaging 1.3 t/ha, much less than the 2.4
t/ha obtained in Southern Africa. Ethiopia is by far the
largest producer of wheat in EA and in fact in the whole of
sub-Saharan Africa (excluding South Africa). In both Kenya
and Ethiopia, East Africa's two largest producers, the crop
is mainly grown under rainfed conditions.

Wheat utilization in EA grew at a rate of 4.9% per year
from 1961/65 to 1983/87. This growth rate has actually
accelerated in recent years and currently approaches 7%.

Although EA has the highest self-sufficiency level of
wheat in all of sub-Saharan Africa, the regional self
sufficiency level is still low. Only 43% of the region's
total wheat requirements is produced within the region.
Wheat imports into the region have increased at a rate of
9.9% per year since 1961/65 and currently stand at 1.97
million tons.

b. Rice

The area planted to rice in EA is small, averaging only
38 thousand ha in 1983/87. However, the area planted to
rice has grown at a rate of 6.8% per year since 1961/65.
Total production has increased at a slightly lower rate,
because yields have decreased.

Rice utilization per capita in EA increased about 4%
per year from 1961/65 to 1983/87. Much of the additional
consumption was met by imports, causing the regional self
sufficiency ratio to decrease to about 20% by 1987.

c. Millet/Sorghum

EA has a large area planted to millet/sorghum (4.6
million hal, but average yields are low (0.6 t/ha). This
reflects the generally marginal areas in which
millet/sorghum are grown .. Millet/sorghum is the main staple
in parts of Ethiopia, Somalia, Sudan, and Uganda. The



region is self sufficient in millet/sorghum and in some
years has even managed to export modest quantities.

d. Maize

In 1983/87, slightly more than 3 million ha were
planted to maize in EA. This area is increasing at a rate
of 1.5% per year. Yields for maize are the highest in
Africa, averaging 1.4 t/ha in 1983/87. Total production has
increased at a rate of 2.7% per year since 1961/65. The use
of hybrid varieties in EA'is widespread. As early as 1964,
hybrid seed (developed at the Kitale Research Station) was
introduced in Kenya and quickly spread to both large and
small scale farmers. From Kenya, hybrid seed spread to
other East African countries, both through official channels
and through the private commercial channels.

Very little maize is imported into EA, and the region
is almost 100% self sufficient. This situation has remained
fairly stable since 1961/65. Very little maize is utilized
for livestock feed in EA; however, potential demand for that
purpose is great, and utilization of maize for livestock
feed is expected to increase.

6.4 Southern Africa (SA)

a. Wheat

Wheat area in SA is not particularly large, averaging
only 130 thousand ha during 1983/87. This area has remained
fairly stable since 1961/65. Wheat in SA is planted both in
rainfed and irrigated areas.

Wheat yields in SA are higher than in any other region
in Africa, due to the fact that much of the wheat produced
in the region is grown under irrigation with high levels of
inputs. Wheat yields grew at a rate of 4.5% per year from
1961/65 to 1983/87, mostly as a result of impressive yield
gains in Zimbabwe.

As in the other regions of Africa, wheat self
sufficiency has been far below the 100%, averaging just
under 28% in 1983/87. The situation has deteriorated in
recent years due to rapid growth in demand.

b. Rice

SA has the second largest rice area in SSA, after
WC&CA. Rice yield trends have not been encouraging,
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however, experiencing slightly negative growth during the
period 1961/65 to 1983/87.

SA is not self-sufficient in rice and imported 570
thousand tons on the average during the period 1983/87.

c. Millet/Sorghum

Of all regions in sub-Saharan Africa, SA has the
smallest production of millet/sorghum. Growth rates of
area, yield and production have been modest. Millet/sorghum
is especially grown in low rainfall areas of modest
production potential (e.g., Botswana, Lesotho, Swaziland,
and southern Zimbabwe).

Despite the fact that utilization per capita decreased
at a yearly rate of over 2% during 1961/65 to 1983/87, the
region still had to rely om imports to make up domestic
production shortfalls. Consumers in the region prefer white
sorghums, while most HYVs are red. This in part explains
why adoption of HYVs has been modest, and hence why yield
increases in millet/sorghum have not been impressive.

d. Maize

45

SA is by far Africa's greatest producer of maize. The
extensive area planted to maize (6.4 million ha) is more
than double the maize area of EA, the region with the next
biggest maize area. Yields in SA have not been particularly
high, however, averaging only 1.1 t/ha in 1983/87. In some
countries of SA, use of HYVs is extensive, especially in
Zimbabwe. Maize production in the region is characterized
by both large-scale commercial farmers (high inputs, high
yields) and small-scale farmers (low inputs and low yields).

Maize utilization per capita averaged 87 kg in 1983/87,
the highest in SSA. This level decreased somewhat between
1972/76 and 1983/87, when utilization per capita stood at
105 kg. However, this level is still more than twice the
average for the continent as a whole (39 kg).

The maize self-sufficiency ratio for SA currently
exceeds 96%, a figure which fell slightly over the period
1961/65 to 1983/87. In 1983/87, the region imported 714
thousand tons of maize per year.

6.5. Discussion

Millet/sorghum remains the dominant cereal in the
Sahel, with the largest area under cultivation and the
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highest level of production. In terms of production, maize
ranks second, rice third, and wheat fourth. Wheat area has
shown the greatest growth rate in percentage terms, but this
is due to the small size of the area.

The Sahelian countries as a group are not self
sufficient in any cereal. Moreover, the situation seems to
be worsening, as self-sufficiency ratios have decreased for
all cereals since 1961/65. This trend would not necessarily
be alarming if the region were exporting sufficient
quantities of cash crops (e.g., cotton, groundnuts) to
generate the foreign exchange with which to purchase food,
but this is not the case.

Millet/sorghum has the largest area under cultivation
in WC&CA, followed by maize and rice. The cereal with the
smallest area is wheat.

While the quantities consumed of wheat and rice are
increasing, the region's ability to produce these two
cereals varies greatly. WC&CA as a whole is for 67% self
sufficient in rice, whereas only 4% of wheat needs are met
from local production. This discrepancy is likely to
worsen, since regional wheat consumption was growing at an
annual rate of nearly 8%, compared to the 6% for rice.

In terms of both area and production, millet/sorghum is
the most important cereal in EA. However, millet/sorghum is
planted primarily in low potential zones, so that although
millet/sorghum area is more than two times the size of the
maize area, the production difference is relatively small
(about 300 thousand tons). Area planted to rice is still
very small but has been increaaing rapidly.

EA is self sufficient only in millet/sorghum. The
regional self sufficiency level is lowest for rice, but this
is not seen as a cause for alarm, as utilization of rice
remains relatively modest. More worrisome is the low self
sufficiency level for wheat, currently at 43%, because total
wheat utilization is large.

In terms of consumption, maize is the most important
cereal after millet/sorghum. Judging by current growth
rates, in the near future maize utilization will likely
overtake millet/sorghum utilization in the region.

Maize is the most important cereal in SA in terms of
area, production, consumption, and consumption per capita.

SA is not completely self-sufficient in any of the four
major cereals, least of all for wheat. The self-sufficiency
ratios for all the cereals have in fact deteriorated. Three
factors appear to have contributed most to the declining
self-sufficiency ratios. First, during the period 1961/65



to 1983/87, SA experienced extremely high population growth
(over 3% per year). Second, several major droughts affected
the region. Third, political disturbances have had a
negative influence on the agricultural sector of several
countries.
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VII. DISCUSSION: MAIZE IN SUB-SAHARAN AFRICA

7.1 Production and utilization
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African policy makers currently face a difficult set of
questions regarding the future role of maize. What are the
production prospects for maize in sub-Saharan Africa? Which
are the major factors influencing maize demand and supply?
Is production growth likely to keep pace with demand growth?
What steps can be taken to increase food security?

The most important factors determining maize demand
include population growth, urbanization, rising consumer
incomes, changes in food preferences, changes in relative
prices of food staples, and policies related to food,
nutrition and general economic development. Given present
trends in these factors, there is every reason to assume
that maize demand will expand in the future in SSA.

From 1961/65 to 1983/87, population grew at a average
annual rate of 2.9%. urbanization was increased steadily in
both low- and middle-income countries. In low-income
countries, the percentage of population residing in urban
areas increased from 5.7% in 1950 to 19.2% in 1980, and the
projected percentage for 2000 is nearly 35% (World
Bank,1984). In the low-income countries, during the period
1980 to 2000 the projected growth of the urban population
(5.8%) is almost four times higher than the projected growth
of the rural population (1.5%). In middle-income countries,
an even greater percentage of the population is urban. In
1950, 34% of the population in middle-income countries
resided in urban areas, a percentage which increased to over
49% in 1980. This worked out to an average annual increase
of 4.4% of the urban population, compared to a 1% annual
growth rate of the rural population during the same period.
The urban population is expected to grow at an average
annual rate of 2.9% from 1980 to 2000, increasing the
proportion of the total population residing in urban areas
to over 55%. The rural population is expected to grow at a
average annual rate of 1.7% during the same period.

According to World Bank projections, gross domestic
product per capita in sub-Saharan Africa will grow at 0.7%
under an optimistic scenario and at 0% under a pessimistic
scenario to the year 2000 (World Bank, 1987). Compared to
the period 1980 to 1986, either of these scenarios would
represent an improvement, since GDP per capita actually fell
at an average annual rate of 3.4% from 1980 to 1986.
However, even under the optimistic scenario the growth rate
would still be small compared to the 3.6% recorded during
the period 1965 to 1973. Average annual growth rate of GDP
per capita in SSA during the period 1973 to 1980 was 0.3%.
GDP per capita does not directly measure consumer incomes,



but the growth rate of GOP per capita generally gives an
indication of the trend in consumer incomes.

Increasing incomes are correlated with changes in food
consumption patterns. As people receive more income, they
spend relatively less on traditional staples and more on
superior foods. Although the empirical data base is weak in
sub-Saharan Africa, this relationship appears to be borne
out by existing studies on income elasticities of demand.
For example, whereas the income elasticities of demand for
wheat, rice, and maize are positive for all regions in SSA,
for roots and tubers a negative income elasticity of demand
can be observed in the Sahel (-0.04%), in Central Africa
(-0.21%), and in Southern Africa (-0.15%) (Christensen et
aI, 1981).

Delgado and Miller (1985) analyzed recent changes in
food patterns in west Africa. They conclude that non
traditional staples such as rice and wheat are rapidly
gaining in popularity in west Africa, but that domestic
production of these non-traditional cereals can not keep up
with demand. Thus, in order to avoid dependency on
expensive imported cereals, governments will have to seek
ways to shift consumption toward foods which can be produced
locally, such as maize and rice.

There are many indications that maize has particularly
high production potential in SSA. First, maize can be grown
in almost every African country, which is in sharp contrast
to wheat and rice. Second, maize yields in sub-Saharan
Africa remain very low by global standards. In 1983/87,
maize yields in SSA averaged only 53% of the maize yields in
LDCs, which means that significant productivity gains may
still be possible. Third, the rate of yield growth in
millet/sorghum seems to be slowing. During the last three
decades, production of millet/sorghum grew at only 1.1%
annually, with the greatest part of this growth due to
expansion of area planted rather than increases in yields.

Many African countries have tried to encourage the
production and consumption of maize via price, input,
marketing, investment, and/or import policies. These
policies have not always been successful, but if they begin
to have an impact in the future, it is most likely that both
maize demand and maize supply will greatly increase.

Despite the fact that many African countries have
expressed the desire to reduce their reliance on imported
cereals, their policies have often favoured the utilization
of imported cereals. For example, there is conclusive
evidence that prices of imported cereals have been kept
cheap relative to domestically produced coarse grains.
World price ratios of milled rice to sorghum were roughly
3:1 in the early 1980s, whereas at the same time west
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African price ratios ranged between 1.3 to 2.3:1. In 1982,
world price ratios for wheat flour and maize grain were
almost 2 to 2.5:1, whereas in Nigeria and Ivory Coast the
ratio was close to 1:1 (Delgado and Miller, 1985). The
lower price ratios in West Africa resulted from policies
that seemed to subsidize urban populations with low-priced
imported cereals.

Even though maize utilization for livestock feed is
very low at the moment, it does seem likely that as incomes
rise, maize use for animal feed will increase. Already,
maize is the most important cereal for livestock feed in
SSA. For precisely this reason, maize has great potential
in sub-Saharan Africa in the long term. Maize is more
suitable than millet/sorghum, rice, and wheat as livestock
feed, and it can be grown in almost every African country.
Since there the income elasticity of demand for livestock
products is almost always higher than income elasticity f
demand for cereals, the derived demand for maize can be
expected to increase long after the demands for other
cereals have levelled off.

In summary, it seems likely that demand for maize will
increase in SSA as a result of population growth, increasing
incomes, increasing urbanization, and perhaps more effective
food policies designed to encourage production and
consumption of domestic cereals. However, it is hard to
predict whether supply will be able to keep up with demand,
since this will additionally depend on factors such as area
and yield increases, for which there still seems to be
potential. Future production will also be influenced by
investments in inputs supply programs, extension services,
and infrastructure.

7.2 Supply and Demand Projections to 2000

Making projections for either maize supply or demand is
extremely difficult, because trends in both demand and
supply will depend on many highly uncertain parameters. Why
then even bother to make projections when there is so much
uncertainty? Despite the difficulty of predicting many
important parameters, some important conclusions may be
drawn from fairly simple projections, and certain
indications may be derived which will need specific
attention from the policy makers.

Maize demand is projected to the year 2000, using
baseline consumption data from 1983/87 and various
assumptions about future population growth and income
growth. Supply is projected naively using the production
growth rate that prevailed from 1961/65 to 1983/87. Self
sufficiency in the year 2000 is calculated by dividing
projected production by projected utilization in the
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year 2000. The "break-even" growth rate in production is
also calculated, defined as the growth rate in production
that will be necessary to achieve a self-sufficiency ratio
of 100% in the year 2000.

Projection Model

Total maize demand (food use plus feed use plus other
use) is projected to the year 2000 using a simple trend
projection model in which demand growth is determined
exclusively by two factors: population growth and income
growth (defined as growth in GDP per capita). Prices and
policies are assumed constant. Three different scenarios
are distinguished, based on the following assumptions about
population and income growth:

Table 7.l. population growth rates and income growth rates
used for maize demand projections.

Scenario Region Population Income
growth rate growth rate
( %) ( 1 ) ( %)

1. Sahel 2.39 0.0
WC&CA 2.98 0.0
EA 2.92 0.0
SA 3.02 0.0

Total SSA 2.92 0.0

2. Sahel 2.39 1.5
WC&CA 2.98 1.5
EA 2.92 1.5
SA 3.02 1.5

Total SSA 2.92 1.5

3. Sahel 2.39 3.0
WC&CA 2.98 3.0
EA 2.92 3.0
SA 3.02 3.0

Total SSA 2.92 3.0

Source: ( 1 ) FAO, 1988.
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The model used to project maize demand is as follows:

(1) U2000. P1983/87*(1+p)15 * {c1983/87 * [1+9*E(C)]15}

+ F1983/87 *{[1+ 9 * E(f)] * (1+p)}15

+ 01093/87 * '{{1+ 9 * E(o)] * (1+p)}15

Where:

U2000 • Total maize utilization in the year
2000

P1983/87 • Population in the year 1983/87

p • Growth rate of the population from
1983/87 to 2000

c1983/87 • Maize consumption per capita in
1983/87

9 • Growth rate of Gross Domestic Product
per Capita from 1983/87 to 2005/08

E(c) • Income elasticity of demand for maize

F1983/87 • Total maize feed use in the year
1983/87

E(f) • Income elasticity of demand for maize
feed use

01983/87 • Total maize use for other purposes in
the year 1983/87

E(O) • Income elasticity of demand of maize
use for other purposes

..
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( 2 )

The model used to project maize supply is as follows:

52000 - 51983/87 * (1+s)15

Where:

52000 - Maize production in 2000

51983/87 - Maize production in 1983/87

s - Average annual compound growth rate
of maize production
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The model used to calculate the break-even growth rate
in maize supply is as follows:

( 3 ) s - (U2000/51983/87)(1/15)

Where:

1

s = Break-even compound annual growth
rate in maize supply

U2000 - projected total maize utilization in
2000

51983/87 - Maize production in 1983/87



Baseline data on population and maize utilization
appear in Table 7.2. Income elasticities of demand appear in
Table 7.3.

Table 7.2. Baseline population levels and baseline food,
feed, and other use of maize used in demand projections.

Food
use Total Total
per feed other

Region population capita use use

( ,000) (kg) (tons) (tons)

Sahel 35517 15.26 14228 49404
WC&CA 195249 15.42 369657 797373
EA 106399 33.37 76911 742886
SA 84661 ~8.49 586594 830467

Total SSA 421826 30.62 1050791 2401106

Sources: FAO (1983, 1987)

Table 7.3. Income elasticities of demand of maize for food
use E(c), feed use E(f) and other use E(o).
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Region E(C)
( 1 )

E(f)
( 2 )

E(o)
( 3 )

Sahel 0.46 1.75 1.0
WC&CA 0.41 1.75 1.0
EA 0.28 1. 75 . 1.0
SA 0.35 1.75 1.0

Total SSA 0.37 1.75 1.0

Sources: (1) Christensen et aI, 1980.
(2) & (3) by assumption
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The results of the maize demand projections for sub-Saharan
Africa appear in Table 7.4, disaggregated by region.

Table 7.4. Maize demand projected for 2000, by region.

Region

rood
use per
capita

Total
food
use

Total
feed
use

Total
other
use

Total maize
demand

(000 (000 ( 000' (000
(kg) tons) tons) tons) tons)

1. Sahel 15.26 772 20 70 863
WC&CA 15.42 4,676 574 1,239 6,489
EA 33.37 5,467 118 1,144 6,729
SA 68.49 9,060 917 1,298 11,274

Total SSA 30.62 19,889 1618 3,697 25,204

2. Sahel 15.41 780 21 72 873
WC&CA 15.56 4,719 597 1,267 6,583
EA 33.58 5,501 123 11,770 6,795
SA 69.03 9,131 953 1,327 11,412

Total SSA 30.87 20,055 1683 3,782 25,520

3. Sahel 15.51 785 22 74 881
WC&CA 15.67 4,754 621 1,296 6,671
EA 33.93 5,559 128 1,196 6,883
SA 69.64 9,211 991 1,357 11,560
Total SSA 31.13 20,223 1,750 3,867 25,840



The results of the maize supply projections for sub
Saharan Africa, disaggregated by region, appear in Table
7.5.

Table 7.5. projected maize supply, self-sufficiency levels
in 2000, and break-even production growth rates necessary to
achieve self-sufficiency in 2000.

Scenario Region Production Self sufficiency Break
even

1983/87 2000 rate

(000 tons) ( %) ( %) ( %)

1. Sahel 704 77 82 4.22
WC&CA 5,348 97 82 3.18
EA 6,393 99 95 2.96
SA 9,797 97 87 3.26

Total SSA 22,199 97 88 3.15

2. Sahel 704 77 81 4.30
WC&CA 5,348 97 81 3.28
EA 6,393 99 95 2.95
SA 9,797 97 86 3.35

Total SSA 22,199 97 87 3.23

3. Sahel 704 77 80 4.36
WC&CA 5,348 97 80 3.37
EA 6,393 99 94 3.04
SA 9,797 97 85 3.44

Total SSA 22,199 97 86 3.32

~
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As can be seen from Table 7.5, with exception of the
Sahel, the self sufficiency position for all regions under
all scenarios looks discouraging. The projected improvement
of the Sahelian self sufficiency position results from the
relatively high growth rate of the regional production
during the baseline period (1983/87), which is mainly the
result of the low initial production level. It is not likely
that the high historical growth rate will persist.

As expected, greater income growth leads to greater
demand for maize, depressing projected self-sufficiency
levels. For example, increasing the annual growth rate of
income per capita from 0% to 1.5% (all other factors
remaining constant) decreases the self-sufficiency ratio by
1.12% on average.

It is important to recognize that the projected self
sufficiency levels were calculated using baseline
utilization data from 1983/87. These data may not give an
accurate indication of actual demand for maize, since in the
past whenever demand for cereals exceeded supply, the
shortfall was usually compensated by importing wheat and
rice (both of which were more readily available on world
markets than white maize). Had more maize been imported and
made available, it would undoubtedly have been consumed -
which means that historical utilization figures understate
the real demand for maize. For this reason, the baseline
utilization figures may be artificially low, and therefore
all subsequent projections may also be low.

Another reason why total maize demand in 2000 is likely
to be higher than projected is that almost all African
countries have expressed the desire to increase production
of local food cereals in order to decrease reliance on
imported cereals. Several countries (e.g., Nigeria,
Senegal) have already introduced policies designed to
stimulate the utilization of maize and other local food
staples while depressing demand for imported cereals. If
other countries follow suit, substitution in consumption
will occur out of imported grains into local cereals,
further fuelling the demand for maize. Thus there is reason
to believe that self-sufficiency levels in sub-Saharan
Africa will actually be lower than the projections indicate.
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APPENDIX

The countries included in the study were divided into the
following regions:

Less Developed Countries (LDCs):
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Sub-Saharan Africa:

1. Botswana 40.
2. Burundi 41.
3. Comoros 42.
4. Djibouti 43.
5. Ethiopia 44.
6. Kenya 45.
7. Lesotho 46.
8. Madagascar 47.
9. Malawi 48.
10. Mauritius
11. Mozambique
12. Namibia
13. Rwanda
14. Seychelles
15. Somalia
16. Sudan
17. Swaziland
18. Tanzania
19. uganda
20. zambia
21. Zimbabwe
22. Angola
23. Benin
24. Burkina Faso
25. Camaroon
26. Cape Verde
27. Central African Rep.
28. Chad
29. Congo
30. Cote D'Ivoire
31. Equatorial Gu
32. Gabon
33. Gambia
34. Ghana
35. Guinea
36. Guinea Bissau
37. Liberia
38. Mali
39. Mauritania

Niger
Nigeria
Reunion
Sao Tome
Senegal
Sierra Leone
st. Helena
Togo
Zaire

South, East, and
south East Asia
(SESEA)

1. Bangladesh
2. Bhutan
3. Burma
4. India
5. Maldives
6. Nepal
7. Pakistan
8. Sri Lanka
9. American Samo.
10. Brunei
11. Cook Islands
12. East Timor
13. Fiji
14. French Polyne.
15. Guam
16. Hong Kong
17. Indonesia
18. Kampuchea Dem.
19. Kiribati
20. Laos
21. Macau
22. Malaysia
23. Nauru
24. New Caledonia
25. Niue
26. Norfolk Islan.
27. Pacific Islan.
28. Papua New Gui.
29. Philippines
30. Samoa
31. Singapore
32. Solomon Islan.
33. Thailand
34. Tokelau
35. Tonga
36. Tuvalu
37. Vanuatu
38. Vietnam
39. Wallis and Fu.



SESEA: (continued) Latin America (LATAM):

61

40. China
41. Korea Oem. Rep.
42. Korea Rep.
43. Mongolia
44. Taiwan

1. Antigua 42. Paraguay
2. Bahamas 43. Uruguay
3. Barbados 44. Falkland lsI.
4. Belize
5. Bermuda
6. Cayman Islands
7. Costa Rica
8. Cuba
9. Dominga
10. Dominican Rep.
11. El Salvador
12. Grenada
13. Guadeloupe
14. Guatamala
15. Haiti
16. Honduras
17. Jamaica
18. Martinique
19. Mexico
20. Montserrat
21. Netherlands Antilles
22. Nicaragua
23. Panama
24. St. Christopher
25. st. Lucia
26. st. Pierre An.
27. st. Vincent Grenada
28. Trinidad And.
29. U;K. Virgin Islands
30. U.s. virgin Islands
31. Bolivia
32. Colombia
33. Ecuador
34. French Guyana
35. Guyana
36. Peru
37. Surinam
38. Venezuela
39. Argentina
40. Brazil
41. Chile



West Africa and
North Africa (WANA):

1. Algeria
2. Egypt
3. Libya
4. Morocco
5. Tunesia
6. Afghanistan
7. Bahrain
8. Cyprus
9. I ran
10. Iraq
11. Jordan
12. Kuwait
13. Lebanon
14. Oman
15. Qatar
16. Saudi Arabia
17. Syria
18. Turkey
19. Un. Ar. Emir.
20. Yemen Arab Rep.
21. Yemen Oem.

Industrialized countries (IC):

1. Albania
2. Bulgaria
3. Czechoslovakia
4. German Oem. Rep.
5. Hungary
6. Poland
7. Romania
8. U.S.S.R.
9. Yugos1ovakia
10. Austria
11. Be1gium/Luxemb.
12. Denmark
13. Farroe Islands
14. Finland
15. France
16. Germ. Fed. Rep.
17. Greece
18. Greenland
19. Iceland
20. Ireland
21. Israel
22. Italy
23. Japan
24. Malta
25. Netherlands
26. New Zealand
27. Norway
28. Portugal
29. South Africa
30. Spain
31. Sweden
32. Switzerland
33. United Kingdom
34. Australia
35. Canada
36. United States
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The countries of Africa were divided into the following
regions:
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Sahel:

Burkina Faso
Cape Verde
Chad
Gambia
Mali
Mauritania
Niger
Senegal

West Coast and Central
Africa: (WC&CA)

Benin
Cote D'Ivoire
Ghana
Guinea
Guinea-Bi s'sau
Liberia
Nigeria
Sierra Leone
Togo
Burundi
Camaroon
Central African Rep.
Congo
Equatorial Guinea
Gabon
Rwanda
Sao Tome
st. Helena
Zaire

Eastern Africa (EA):

Djibouti
Ethiopia
Kenya
Somalia
Sudan
uganda

Southern Africa (SA):

Angola
Botswana
Comoros
Lesotho
Madagascar
Malawi
Mauritius
Mozambique
Namibia
Reunion
Seychelles
Swaziland
Tanzania
Zambia
Zimbabwe




