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White maize: a traditional food grain in developing countries

I. SUMMARY AND CONCLUSIONS
World production of white maize is estimated
to amount to about 65 to 70 million tons,
relatively small compared to the annual output
of around 500 million tons of yellow maize.
However, white maize is almost exclusively
grown for human consumption and is of
paramount significance to nutrition and food
security in a number of developing countries,
especially in Africa. The volume of white
maize traded internationally, estimated on
average at 1.5-2.0 million tons per year, is
dwarfed by shipments of yellow maize, which
averaged some 60 million tons in recent years,
mainly destined for use as animal feed. Market
prices are usually slightly higher for white
maize compared to the yellow type, although
price margins can vary substantially depending
on the overall supply and demand situation.
The primary policy objective for almost all
white maize producing countries is to satisfy
national
requirements
from
domestic
production. Exports in most cases are a result
of excess production in years of favourable
weather and of domestic stocks exceeding
levels deemed necessary for food security
purposes. In order to maintain a high degree of
self-sufficiency, many potential exporting
countries applied policies aimed at keeping
minimum producer prices relatively high,
which compromised their competitive position
on the international market. In addition, white
maize from southern and eastern Africa, the
principal producing and consuming areas, face
long distances between major production areas
and ocean ports which contribute to high
transport costs in many cases. As a result,
when surpluses did occur, they could only be
exported in years of high prices without
incurring losses. This situation has resulted in
several countries being competitive only in
swap arrangements or triangular transactions
for deliveries to neighbouring countries.
'
Recent efforts to deregulate national cereal
sectors and to enhance market liberalization
may have significant effects on the future
supply and demand situation for white maize.
White maize production in developing

countries is expected to grow at a rate of 3.3
percent per annum between 1987-89 and 2000,
but these rates of growth depend upon
continued expansion of production in subSaharan Africa. In some countries in the
region where area growth is no longer a major
component of expanding production, it is
unclear if yield increases will be forthcoming
to sustain these relatively high predicted
growth rates in production.
The international market, being primarily
supplied by southern Africa and the United
States, is expected to continue to be volatile in
the future. Supplies will depend on the export
availabilities of a few producers and most
countries will continue to import only in years
of inadequate domestic supplies occasioned by
crop shortfalls.
In maize research for developing countries,
improvement of white-grained varieties and
hybrids has been greater than in developed
countries, where nearly all plant breeding
research has focused on yellow maize.
Nonetheless, in many countries where white
maize is important, adoption of improved
material has been slow and limited. One of the
major constraints is the development of seed
systems that adequately serve small farmers.
Crop management research that solves the
problems of soil fertility and unpredictable
rainfall will also be crucial to continued growth
in white maize production. Particularly in subSaharan Africa, policy changes as well as
institutional and technical advances are
required if white maize is to continue to meet
the food needs of a rapidly growing
population.

II. INTRODUCTION
For perhaps more than 400 million people
world-wide, primarily in sub-Saharan Africa
and Central America!, white maize plays a
major role in the diet. Maize was domesticated
in Central America some 6 000 to 10 000

1 For the purposes of this report, "Central America"
includes Mexico.
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years ago. It spread to the rest of the world in
the 16th through 18th centuries, including subSaharan Africa, but white maize only became a
major staple in eastern and southern- Africa
between the 1920s and the 1930s.
The bulk of maize grown worldwide is
yellow, and three times as much maize is used
for livestock feed as for direct human
consumption. In parts of the developing world,
demand for maize for livestock is increasing
rapidly. Nonetheless, maize remains an
important part of the human diet in many
developing countries and, where it is grown,
white maize tends to assume much greater
importance than yellow varieties.
This paper outlines and analyzes the current
structure of the world white maize economy,
with emphasis on production, utilization, trade
and technology development. The paper also
contains production projections to the year
2000 and discusses some of the major
constraints to expanding white maize
production to meet the potential growth in
demand.
Sections III, IV, and V discuss production,
utilization and international trade, respectively.
Sections VI and VII analyze features of price
policies that affect the production and trade of
white maize. Section VIII discusses some of
the major issues in technology development for
increasing the productivity of resources
devoted to white maize production. Section IX
presents the medium-term outlook for white
maize supply, demand and trade, and Section
X notes some of the pressing problems that
need to be solved if supply is to meet the
projected growth.
The scarcity of appropriate statistics and
basic information proved a major problem in
the preparation of this paper, a situation which
has not improved in recent years. Only a few
countries publish separate data for white and
yellow maize production, trade and
consumption. For many countries, therefore
rough estimates had to be made, of the share of
white maize in total national maize production
to assess world output. Even cruder estimates
of area planted in major regions have been

2
These area estImates
.
.
are In
made here.
general based upon expert opinion and not on
statistical sampling procedures. In addition,
little is known about imports of maize by
variety or prices paid in international trade. As
a result of the paucity of data, the analysis had
to be confined to broad developments and
issues and, thus the conclusions should be
treated with some caution.

III. PRODUCTION
White maize is biologically and genetically
very similar to yellow maize, although there
is a difference in appearance due to the
absence of carotin oil pigments in the kernel
which otherwise cause the yellow colour of
the grain. Production conditions and
cultivation methods are largely identical.
World production of white maize is
currently estimated at around 65-70 million
tons (Table 1), representing 12-13 percent of
the annual world output of all maize. Over 90
percent of the white maize is produced in the
developing countries, where it accounts for
around one quarter of total maize output and
just under two-fifths of the total maize area.
However, white and yellow maize occupy
approximately equal areas when maize grown
in temperate zones is excluded (Table 2). In
the developing world, a larger area is planted
to white than to yellow maize in the tropical
highland
and
sub-tropical/mid-altitude
environments, and it occupies about 40
percent of the lowland tropical maize area.
Argentina, Brazil and China account for
over 60 percent of total maize output in the
developing world, China alone. for 45
percent. When these countries are excluded
from consideration, white maize constitutes
over 60 percent of the maize area in
developing countries, and just under 60
percent of total maize output in those
countries.

2
These estimates are based on CIMMYT's megaenvironment database and Dow~well. Paliwal and Cantrell

(1996).

2
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TABLE 1 - White maize: estimated world production and share of white maize in total maize production
1979-81
average

1989-91
average

1992

1993

1994

1995

Thousand of tons

(

19%

)

Annual Production Growth
Rates 1979-81 to 1989-91
Total Prod. Per Caput
(

percent

Est. 'd Average
Share of White
Maize in Total
Maize Prod.
)

3001

4576

4816

4787

5272

4919

5318

4.3

1.7

95

Benin
C6te d'Ivoire
Ghana
Nigeria*
Togo

274
246
342
539
134

401
348
660
1759
241

437
377
658
1530
250

459
370
865
2070
354

466
399
846
1980
243

440
410
931
1840
203

479
391
907
n.a.
373

3.9
3.5
6.8
12.6
6.0

1.6
-0.3
3.3
9.0
2.9

95
70
90
90
90

Angola
Cameroon
Zaire

303
397
574

228
382
949

369
361
999

274
409
992

201
428
1045

235
621
1106

398
622
1044

-2.8
-0.4
5.2

-5.4
-3.2
1.8

100
95
95

1224
1714
383
120
1762
361
941
1738

1771
2420
1481
370
238
2634
598
1345
1766

1800
2430
612
133
101
2226
657
483
344

1649
2089
2034
533
79
2282
805
1598
2434

2026
3060
1040
526
149
2159
901
1020
2210

2509
2699
1661
734
146
2567
950
738
798

3260
2079
1793
947
142
2314
800
1410
2375

3.8
3.5
1.5
-0.3
7.1
4.1
5.2
3.6
0.2

1.2
0.0
-2.8
-2.0
4.4
0.7
2.1
0.1
-3.1

100
100
100
100
100
100
100
100
95 1

112
85

139
122

61
54

92
73

175
99

72
76

199
136

2.2
3.7

-0.5
0.8

100
100

491
757
387
11 273
174

537
983
518
12618
251

671
1093
534
16083
239

599
1061
561
17219
270

457
950
554
17324
229

615
850
625
15378
314

599
909
551
16435
316

0.9
2.6
3.0
1.1
3.7

-0.5
-0.2
-0.5
-1.2
0.9

95
80
95
95
95

Argentina
Bolivia**
Brazil
Colombia
Ecuador**
Peru"
Venezuela

467
157
385
521
43
196
437

295
125
477
707
104
201
770

535
129
611
634
106
130
760

545
151
600
678
116
193
758

518
161
650
697
116
182
796

570
156
726
620
114
179
1080

523
174
640
635
130
205
945

-4.5
-2.3
2.2
3.1
9.2
0.3
5.8

-5.8
-4.7
0.1
1.1
6.4
-1.5
3.2

5
30
2
6&
20
25
903

China
India
Indonesia
Nepal
Pakistan
Philippines

3031
519
1412
242
509
2857

4575
709
2238
424
654
3040

4789
804
2798
452
651
2919

5149
758
2261
420
667
3266

4977
716
2404
446
725
2937

5612
755
2886
456
701
2683

5963
810
2805
466
704
2775

4.2
3.2
4.7
5.8
2.5
0.6

2.7
1.1
2.6
2.9
-0.7
-1.4

5
8
35
35
55
65

USA*
South Africa**

939
4882

1000
4909

1444
1377

1600
4496

1700
6118

1715
2120

1702
5836

0.6
0.1

-0.3
-2.4

1
45

Egypt

Ethiopia
Kenya
Malawi
Mozambique
Somalia
Tanzania
Uganda
Zambia
Zimbabwe
Lesotho
Swaziland
EI Salvador
Guatemala
Honduras
Mexico
Nicaragua

l:i75

Note: Individual countries do not add up 10 the sub-regional and total.
1 Up to late 1980s, 90 percent.
2 Up to late 1970s, 75 percent.
3 Up to late 1980s, 80 percent.

* Unofficial data

** Official data

Source: FAO
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TABLE 2 - White maize: percentage of total maize area in the developing world, by environment and
grain colour
Environment

Colour
White

Yellow

TOTAL

Lowland tropical

18

26

44

Sub-tropical/tropical mid-altitude

14

8

22

6

1

7

38

35

73

1

26

27

Tropical highland/transitional
Sub-total of above
Temperate

100
61
Source: CIMMYT mega-environment database; C.R. Dowswell, R.L. Paliwal and R.P. Cantrell, Maize in the
Third World, Boulder, Colorado, Westview Press, 1996.
TOTAL

By contrast, white maize is a product of
much lower importance for the developed
world. In the United States, for example, by
far the world's largest producer of maize,
white maize cultivation accounts for less than
one percent of the total domestic maize
output, produced to a large extent under
contract farming due to the relatively limited
market.
Among the individual geographical regions
of the developing countries, white maize
production is of paramount importance in
Africa. In this region, which produces about
one-third of the global white maize crop, it
represents about 90 percent of the total
regional maize output. The main producers
include Kenya, Malawi, Tanzania, Zambia
and Zimbabwe, countries in which white
maize represents between two-thirds and 90
percent of total cereals production. Other
important producers of the region include
Egypt, Ethiopia and Nigeria, where white
maize constitutes from 15-35 percent of total
cereals production. In these latter countries,
white maize rivals in importance other
cereals, such as wheat, rice, millet and
sorghum.
Two other significant areas of white maize
production are, firstly, Central America
(excluding the Caribbean sub-region), where
it represents about 90 percent of total maize
output of the region, and, secondly, the
northern part of South America (Colombia

4

39

and Venezuela). Among the main producers
in Asia (China, Indonesia and the
Philippines), rice, wheat (only in the case of
China) and yellow maize are considerably
more important in their total cereal
production than white maize. White maize
tends, however, to be a main staple food in
certain areas of these countries.
World production of white maize is
estimated to have expanded at a rate of 2.4
percent per annum between 1979-81 and
1989-91 and global output has continued to
grow further thereafter, albeit at a slower
pace during the first half of th~ 1990s (Table
1). The rate of expansion in the production of
white maize was somewhat below the
expansion in production of all maize, white
and yellow, in the developing world over the
same period. In recent years, the patterns of
output changed for white maize and have
diverged somewhat in individual regions.
While output increased in all developing
regions, the rate of growth levelled off in
Africa during the first half of the 1990s.
When relating production to population
growth, the picture becomes even more
diverse. In many countries per caput
production was already, declining between
1979-81
and
1989-91
(Tablet),
a
development which accelerated since the end
of the 1980s, especially in Africa south of the
Sahara, where output did not keep pace with
population growth.
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As noted, lack of statistical records
precludes the accurate estimation of the total
area under white maize in the world and the
subsequent calculation of average yields.Area
figures (Table 3), therefore, which are based
primarily on the opinions of maize breeders
worldwide, should be treated with caution.
They are noted only on a regional basis as
this tends to smooth out discrepancies for
some of the individual countries. Combined
with the production data reported in Table 1,
they allow rough estimates of regional white
maize yields (Table 3). Despite their lack of
precision, these data indicate wide variation
in yields worldwide. In recent years, white
maize yields ranged on a regional basis from
1 ton per hectare or less in Western and
Central Africa through 1.2 tons per hectare in
Eastern and Southern Africa, to 1.8 tons per
hectare in Asia, and 2 tons per hectare or
more in Central and South America. If the
severe drought year of 1992 in Eastern and
Southern Africa were excluded, average
yields in that region over time would be about
1.3 or 1.4 tons per hectare.

variations within and between countries, and
between white and yellow maize in the same
country. In Africa, average national yields for
white maize in the main producing countries
of the eastern and southern sub-regions are
reported to range between 1.1 tons and 1.8
tons per hectare, although they have
occasionally surpassed 2 tons per hectare in
Zambia, Zimbabwe and Kenya. On the other
hand, they are 0.5 tons per hectare or even
lower in Angola and Mozambique. At the
other extreme, the national average yield for
Egypt, where all maize is irrigated, is 6 tons
per hectare. In Mexico and Venezuela,
average white maize yields have climbed in
recent years to 2.4 tons per hectare, leaving
all the other countries in Latin America
behind. Among the developed countries,
average yields in the United States range
around 6 tons per hectare. In the Republic of
South Africa, where a large portion of the
maize is produced on large-scale commercial
farms, average yields, range from less than 2
tons to almost 3 tons per hectare, depending
on weather conditions.

Where official data on yields are
available they also point to significant

are

Among the major factors affecting yields
the
production
environment,

TABLE 3 - White maize: estimated area and yields by selected developing regions, and selected subregions, 1992-94 average
Area

Yields

(.. ... thousand hectares .....)

(. .... tons per hectare .....)

800

6.1

Western Africa

3600

1.0

Central Africa

1900

0.9

Eastern Africa

9000

1.2

200

1.2

North Africa

Southern Africa

Source: Table 1 and CIMMYT mega-environment data files.
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production systems, seed varieties and other
production inputs and financial outlays on
research. All other things equal, yield
potential appears to be higher in temperate
environments than in tropical environments.
As an example of differences in production
systems, the average white maize yield in
Zimbabwe on large-scale commercial farms
averages over 4 tons per hectare, compared
with around 1 ton per hectare in the smallscale commercial and subsistence sectors.
Much of that qifference is the result of
differences in moisture regime and soil
quality, but part would remain even if these
latter factors were controlled.
In the majority of countries, openpollinated varieties are still the most common
type of seed used. They can easily be
multiplied so that their seeds are cheap and
readily' available, and the farmer usually
retains a certain portion of his harvest for
future planting. In fact, 60 percent of the total
maize area in the developing world, outside
of Argentina, Brazil and China, is estimated
to be still planted to "unimproved," local
varieties. Although national and international
breeding programmes have considerably
increased the yields of open-pollinated
varieties over the past, they remain below
those of hybrids. Yields of hybrids, in fact,
can exceed those of landraces (openpollinated varieties) by 30-100 percent, with
an average of perhaps 40-50 percent. When
hybrids have replaced improved openpollinated varieties, the yield advantage of
hybrids has usually been no more than 15-25
percent. Whereas almost all of the white
maize produced in developed countries is
from hybrid seeds, there appears to be still
considerable scope in the developing
countries to expand their usage (Table 4).
In some Latin American and African
countries, yields of white maize are generally
higher than those of yellow varieties as
national plant genetic research and breeding
programmes for white maize have received
preference when research resources were
allocated. By contrast, in many developed
countries, where most of the research efforts
have gone into the production of yellow

6

maize, preferred as animal feed, yields of the
white varieties remain generally below those
of yellow maize. In the United States, for
example, yields of white varieties are
reportedly still some 10-15 percent below
yields of yellow maize, compared with 15-20
3
percent a decade ago .
White maize is grown almost
exclusively under rainfed conditions. Full
irrigation is practically unknown with the
major exception of Egypt. However, supplementary irrigation is applied in some cases to
support the early growth of the crop. As
many of the important white maize producing
areas are located in regions susceptible to
drought, dependenc~ on rainfall has resulted
in marked annual fluctuations of output. For
example, production in Zimbabwe and in the
Republic of South Africa fell sharply from
1.5 million and 3.8 million tons,
respectively, in 1991 to 0.3 million and 1.3
million tons in 1992, it recovered, reaching
1.7 million tons and 4.4 million tons in 1993
and advancing further to 2.2 million and 6.1
4
million tons in 1994 (Table 1).
Fertilizer use on maize also varies
widely among countries. In maize producing
developing countries (excluding Argentina,
Brazil and China), on average two-thirds to
three-quarters of total maize area receives
some fertilizer in Central and South America
and in Asia. In sub-Saharan Africa, only a
little over one-third of all maize area is
fertilized. In Egypt, all maize is fertilized at
5
high application rates .

In some parts of the United States (e.g. east-central
Illinois), white maize hybrids may be approaching yield
parity with yellow hybrids. Alternatively, there are some
reports that in a traditional white maize economy, such as
Zimbabwe, commercial farmers are obtaining higher
yields with yellow maize than with white (M. Weber and
T.S. Jayne, personal communication).

3

For all maize, at any given yield level, country yields
are more variable for African than for Latin American or
Asian countries (see Byerlee and Heisey, 1997).

4

For information on fertilizer application rates on
maize, see IFA/IFDC/FAO(1992); Martinez (1990); and
Heisey and Mwangi (1996).
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TABLE 4 - White maize: estimated area planted to hybrids as percentage of total maize area, selected
countries, 1992
Country

Percent

Country

Percent

Country

Percent

74

Zambia

65

Egypt

28

Kenya

Benin

Rwanda

a

Guatemala

12

Ghana

a
a

Mozambique

4

Honduras

12

Nigeria

3

Tanzania

6

Mexico

29

Togo

1

Uganda

5

Nicaragua

3

Cameroon

5

Lesotho

80

Venezuela

95

Ethiopia

4

Zimbabwe

100

United States

100

Malawi

24

El Salvador

34

South Africa

94

Source: 1993/94 World Maize Facts and Trends. Maize Seed Industries, Revisited: Emerging Roles of the
Public and Private Sectors, Selected Maize Statistics, CIMMYT, 1994, Mexico, DF.

IV. UTILIZATION
Rough estimates based on production
patterns and international trade flows suggest
that developing countries consume over 90
percent of the white maize produced
globally, with consumption concentrated in
Africa and Central America.
In South
America, the use of white maize is most
important in Colombia and Venezuela, while
elsewhere in the region, as well as in the
Caribbean, the preferred type is yellow
maize. In Asia, where the basic staples are
rice and wheat, white maize is of limited and
mostly localized importance. Among the
developed countries, white maize is a basic
staple food only in the Republic of South
Africa, while in the United States it is mainly
used in the food processing industry for the
manufacture of prepared foods and snacks.
In several other countries, white maize is
imported for the manufacture of starch and
whisky and as a rice extender.
For· developing countries, the
positive relationship between the importance
of maize as a product for direct human
consumption and the share of white maize in
total maize production is shown in Figure 1.
In the figure, significant outliers are
indicated by name. None of them are located
in sub-Saharan Africa or in Central America,
the two areas of primary importance in white
maize production in the developing world.

Most of the white maize is consumed
directly as food with small quantities as other
uses. White maize is eaten in a variety of
forms which vary both between and within
regions. Food items in Africa are usually
boiled or cooked, while they are usually
baked or fried in the Americas. The two
types of white maize - dent maize and flint
maize - are largely associated with certain
types of food products or dishes. Dent maize
is soft and floury and is primarily used for
making soups and porridges. Flint maize, by
contrast, which has a hard, vitreous
endosperm, is primarily used for gruel or for
a type of couscous which replaces rice or
couscous from wheat in several countries of
Africa. In parts of Africa, flint maize is
preferred to dent maize because of smaller
losses under traditional storage and
processing methods.
While there is no evidence of
superior digestibility or nUJritional value of
yellow and white maize, resistance by
consumers of white maize to accepting
yellow maize may be due to quality
problems, especially if yellow maize is
imported for food which originally may have
been intended to be used as feed, or because

Yellow maize contains vitamin A, while white maize does not.
While this vitamin can make a contribution to human nutrition, the
amounts of the vitamin present in yellow maize is insufficient to
meet a significant portion of human requirements.
6
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FIG. 1. SHARE OF WHITE MAIZE IN TOTAL MAIZE PRODUCTION AND IN FOOD
USE IN DEVELOPING COUNTRIES
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(1) From left to right: Uganda, Tanzania. Angola, Kenya, Somalia. Malawi, (Mozambique, Ethiopia, Zambia) and Lesotho.
(2) From left to right: Mexico, Benin, Zimbabwe, EI Salvador, Nicaragua, Zaire, Honduras and Cameroon.
(3) From left to right: Nigeria, Ghana, Togo and Venezuela.

of lack of knowledge of the different
properties of dent versus flint maize. In
regard to general food consumption patterns,
two major features may be observed. First,
while white maize consumption, in absolute
terms, continues to rise, per caput
consumption is levelling off or even
declining in several countries, mainly due to
the insufficient growth in production.
Second, per caput consumption of white
maize in rural areas of producing countries is
generally higher than in urban areas as city
dwellers tend to have a more diversified food
intake, because of the greater access to
substitutes, such as bread and rice.
White maize is sometimes sold at a
premium in southern Africa, reflecting
consumer preferences. For example, in
urban markets in Mozambique during a
period when ample yellow maize was
available as food aid, average price
premiums for white grain over yellow grain

8

ranged up to 25 percent. Price premiums for
white maize flour, 85 percent extraction,
over equivalent yellow maize flour, ranged
from 15 to 30 percent (Weber et at., 1992).
Contingent valuation techniques suggested
that in urban Zimbabwe in mid-1993, white
maize flour (85 percent extraction) would
command an average 33 percent price
premium for the lowest income quintile and
an 84 percent price premium for the highest
income quintile (Rubey, 1995).
In livestock feeding, yellow maize is
preferred because it gives poultry meat,
animal fat and egg yolk the yellow colour
appreciated by consumers in many countries.
In Mexico, where relatively large quantities
of white maize are fed to animals, the colour
deficiency is corrected by adding carotin as a
colouring agent to the compound feed mix.
In contrast to yellow maize, white maize is
not used for the manufacture of fuel alcohol
nor for high fructose sugar.

White maize: a traditional food grain in developing countries

v.

INTERNATIONAL TRADE

The bulk of the white maize is consumed
domestically in producing countries so that
the size of international trade is limited.
World trade is estimated to range between
1.5 and 2.0 million tons in normal years, a
volume which does not seem to have
changed significantly over the past 10-15
years (Table 5). At that level, world trade
would represent between 2 and 3 percent of
global trade in all types of maize. However,
shipped volumes can vary substantially from
one year to another. The sharp decline in
1992, followed by an almost doubling in
export shipments in the ensuing year and
another 80 percent increase in 1994, was not
an exception and is consistent with historical
patterns. The main reason for such sharp
variations is that traditionally, at least until
the early 1990s, about three-quarters of
world export supplies originated in one
geographical area, southern Africa. In this
highly drought-prone location, weather often
tends to affect the maize crop in the same
direction throughout the sub-region. In
general, limited and irregular effective
import demand and unstable export supplies
are major factors which continue to keep
world trade in white maize at relatively low
and fluctuating levels.
The Republic of South Africa
continues to be the world's largest supplier
of white maize to the international market. In
fact, only South Africa has an explicit policy
objective to export white maize. In the past,
Zimbabwe was the second largest exporting
country. However, more stable outlets and
rising profitability in growing white maize in
the United States seem to have changed
market shares in recent years in favour of the
latter. Other regular or sporadic exporters of
some significance have included Uganda,
Kenya, Malawi and Zambia, but in recent
years the latter three have become net
importers. As domestic prices in most of
these countries have often exceeded world
market price levels, and most export sales
involve high transport costs, foreign sales
usually consist of excess production beyond
domestic requirements in years of favourable

growing conditions, a fundamental drawback
for any market development.
In the Republic of South Africa, all
maize used to be bought and sold under a
single
channel
marketing
system,
7
administered by the Maize Board . Annual
quantities approved by the Government for
exports had been largely sold under a tender
system to private traders by the Board.
Export subsidies, when required, were
financed through price margins between the
Board's domestic purchase and sales prices.
A new system entered into force on 1 May
1995, under which domestic trade has been
liberalized but subjected to a levy on all
transactions in order to provide financial
support to exports when needed and
compatible with the country's WTO
commitment.
Although Zimbabwe is one of the
major exporting countries of white maize, its
main policy objective is to be self-sufficient.
Long transport distances, handling and
rolling stock bottlenecks as well as limited
facilities and fmancial resources to hold
stocks in the face of highly fluctuating
production, curb the competitiveness of this
landlocked country on the international
market. Consequently, white maize exports
are largely confined to nearby countries
where Zimbabwe has a transport advantage,
such as to Malawi, Mozambique, Zaire
(Shaba Province) and Zambia. Domestic
trade in maize has been completely
liberalized and the Government's farm
support price system has been abolished.
Only the import and export monopoly has
been retained by the National Grain
Marketing Board.
Exports of white maize from the
United States account for only slightly more
than one percent of its total maize exports.
This is largely a result of the traditional lack
of a stable, effective import demand.

The Maize Board was abolished at the end of April
1997, but its information and import inspection services
would continue.
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TABLE 5 - White maize: estimated world exports I
1976-80

1981-85

1986-90

average

average

average
thousand tons

(

'

1991

1992

1993

1994

)

11~• •_"""ljllll!.J!!II.IIII.M_~llj!mll!L"llllllllllmllm!lli%I_III!!!!!II!.fll!!lllli!.I)~.mml.I!!i!II!~.1I.!111~!!l~.
South Africa
United States3
Zimbabwe4

Benin
C6te d'Ivoire
Kenya
Malawi
Namibia
Swaziland
Tanzania
Uganda
Zambia
Others
Latin America and
Caribbean
EI Salvador
Guatemala
Honduras
Mexico
Venezuela
Others

621.0
156.8
308.4

888.0
126.6
271.8

0.4
53.0

20.2
122.5
88.8

17.9
30.1
19.2
4.9
15.4

5.0
26.8

5.4
3.2
3.7
0.3

7.0
5.5
7.7
6.1

2.8

0.5

972.6
272.8
336.2

506.0
302.3
187.0

132.0
605.0

522.0
668.8
82.0

1 696.0
802.0
651.0

18.0
22.0
153.8
6.4
1.1
5.0
22.ci
2.0
112.0
0.5
5.7

20.0F
1O.0F
10.0
60.0
17.5
10.0

4.0

30.0F
5.0F

25.0F
5.0F

27.0
10.0

35.0
1.6
10.0

15.0
50.0
O.4F
19.3

370.0
115.0
0.8F
105.4

300.0F

45.4
60.0F

0.2F
6O.0F

9.5
175.0
1.0
4.0

1.5

0.6
0.0
5.1

0.8F
60.2

4.0F

17.8

'1• •_III"'il.ljl.l.II.!!I!EE1li!!%jjlrn_~!iiillllll
:jjljIIIIT_!~:I:!II!Ii.t'.'I!liill.!j,~.lliiii.
i::mllr~II~.!I~J~lq!gl
F = FAD estimate.
Source:
... = not available
i = less than 500 tons, if any.
Marke~ years beginning the year shown.
~ May/April.
Calendar.
~ April/March
Estimated to include about 30 percent of yellow maize.

However, annual export sales, being fully
exposed to market forces, showed a sharp
increase (from 300,000 tons in 1991 to
800,000 tons in 1994) primarily in response
to trade liberalization measures by some of its
traditional customers in Latin America.
As only a very small number of
countries publish statistics on white maize,
most of the import estimates had to be made
on the basis of shipments from exporting
countries by destination (Table 6). Over time,
developing countries have become the
principal importers of white maize. Their
share has increased from an annual average
of 50 percent during 1981-85 to about 80
percent in the early 1990s. This was largely
the result of the substantial decline in
purchases by Japan, which was the largest
importer in the world in the early 1980s.
Among the developing countries, imports into
sub-Saharan Africa are estimated to account
for about half of world trade. In this sub-

10

Kenya: Annual Reports, USDA Grain and Feed Market News.
South Africa: Maize Board Annual Report, various years.
United States: US Federal Inspection Service, USDA Feed
Grain and Market News.
Zimbabwe: Grain Marketing Board, Annual Reports, various
years.
Others: National Statistics, FAD and World Food Programme.

region, over 20 countries have been identified
as importers of white maize of which,
however, only three (Lesotho, Mozambique
and Zaire) appear to regularly import over
50,000 tons per annum. The principal
importers in Latin America and the Caribbean
are Colombia, Mexico and Venezuela,
accounting together for over 90 percent of all
shipments to this area. Imports by developing
countries in Asia are insignificant.
International trade flows are highly
regionalized. In the early 1990s, 80 percent
of all shipments from the United States were
directed towards Latin America and the
Caribbean and about three-quarters of the
exports from South Africa, Zambia and
Zimbabwe were estimated to have remained
in sub-Saharan Africa. Although the bulk of
the international trade in white maize is on
commercial terms, rising quantities became
available in the form of food aid since the
beginning of the 1980s. Estimates indicate
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TABLE 6 - White maize: estimated imports as reflected in shipments by exporting countries 1
1981-85
average

1991

1986-90
average

1992

1993

1994

(............................................ thousand tons ............................................ )

Western Africa
Cape Verde
Ghana
Others
Central Africa
Angola
Zaire
Others
Eastern Africa
Ethiopia
Kenya
Malawi
Mozambique
Rwanda
Somalia
Sudan
Tanzania
Zambia
Zimbabwe
Others
Southern Africa
Botswana
Lesotho
Namibia
Swaziland
Asia
Hong Kong
Korea Republic
Others
Latin America and Caribbean
Caribbean
Central America
Dominican Republic
Honduras
Jamaica
Mexico
Others
South America
Colombia
Venezuela
Others

20.0

8.8
8.8

4.0
4.0

9.0
11.0
35.0
5.0
30.0

55.2
22.0
33.2

206.7
30.8
175.9

50.0
50.0

32.5
7.0
20.5
5.0
309.7
13.9
295.8

142.0
3.0

245.2
5.2

258.0
0.9

276.9

375.9

4.0
48.0

73.0
123.0

50.4
129.0

95.5
20.0
81.7
36.2

2.0

7.0

29.0
56.0

7.0
30.0

5.5
2.5
13.0
15.4

65.0
3.0
28.0
11.0
3.6
4.0
31.1
131.2

282.0
98.0
103.0
35.0
46.0
2.0

296.0
97.0
132.0
40.0
27.0
196.0

2.0
199.0

77.0
119.0
197.0

36.0
2.0
2.0
1.0
29.0
2.0
163.0
2.0
161.0

192.0
7.0
2.0
20.0
163.0
5.0
5.0

Oceania

I

Canada
Japan
South Africa
EC
France
Italy
Netherlands
Spain
United Kingdom
Others
Others

23.0
419.0
18.0
16.0

26.0
272.0
25.0
29.0

7.0

1.0
3.0
20.0

6.0
3.0

5.0

Unidentified2

423.8

579.8

41.3
215.9
48.2
125.6
17.1
25.0
5.3
1.6
3.7
307.1
0.4
306.0

126.5
11.0
64.0
46.5
5.0
4.6
1.7
2.4
0.5
253.0
0.6
235.5

0.7

0.2
5.6
224.0
5.7
16.9
13.8
3.0
0.1

0.1

0.3

12.6
248.4

14.0
49.9
30.0
1.7

14.5
267.1
24.4
0.7

6.4
0.9
0.9
0.1
0.1
3.4
1.0
2.5
32.5

0.4
0.6

12.3
29.9
5.3
80.0
15.0
302.1
40.0
160.0
85.0
17.1
12.0
12.0
629.2
1.0
195.2

20.6
4.2
12.0
4.4
213.0
28.5
183.3
1.2
1172.5
120.0
405.7
115.5
27Q.4
54.4
5.0
22.4
49.9
40.0
0.1
89.1
259.9
48.0
128.2
50.0
33.7
293.4
113.7
179.7
1 199.7
19.8
663.6

15.0
5.0
175.2

35.3
5.0
576.0
47.3
516.3
138.0
346.9
31.4

433.0
100.0
333.0

132.5
116.3
1.4
0.7
0.7

176.9
70.0
1.9
0.1
1.0
0.6
0.1
0.1
15.1

0.7
2.3
45.4

34.0

117.0

Including shipments from the Urtited States on a calendar year basis, and from South
Africa Zimliabwe and Kenya for national marketing years, beginning in the year shown.
Up to 1989, mainly shipments from South Africa.
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that during the early 1990s, food aid
shipments represented about half of total
African white maize imports, originating
from other developing countries in the region
and financed under triangular transactions.

VI. DOMESTIC PRICE POLICIES
The main policy objective in most
developing countries where white maize is an
important staple is to raise production and
self-sufficiency by increasing area and/or
yields. In the past, the principal price policy
measures consisted of minimum producer
prices, guaranteed procurement and import
controls administered by parastatals. As the
market liberalization process advanced in
many countries, the wide variety of
intervention measures regulating domestic
production and international trade were either
reduced to a minimum or abolished
altogether.
In Latin America, price band policies
have been widely used to support producer
prices of white maize. The policy goal is to
ensure that import prices are maintained
between a floor and a ceiling price by
applying variable import duties (FAO, 1994a,
Chapter 2). Maize is covered by a price band
mechanism in a large number of countries,
including EI Salvador, Guatemala, Honduras,
Nicaragua, Colombia, Peru and Venezuela.
In eastern and southern Africa, the main
production policy instruments used were
guaranteed minimum price schemes which
have been removed in many countries in
recent years.
Most of the recent initiatives on
consumer price interventions in the
developing countries, including those for
white maize, reflect a trend towards subsidy
reduction and price de-control. Such
reductions in consumer subsidies have been
most pronounced in countries of eastern and
southern Africa. However, in a majority of
cases, liberalization of maize and maize flour
prices followed that for wheat and other
cereals, a reflection of the fact that maize in
these countries is more important than wheat
as a staple food. Thus, in Kenya, although the

12

retail price of maize flour in Nairobi was
raised in 1992/93 by almost 70 percent, the
consumer price was still regulated, in contrast
to wheat prices which were freed completely.
A similar pattern was seen in Mexico where,
despite the lifting of retail price controls for
most basic foods, including wheat products
and rice in April 1994, consumer subsidies
continue on' tortillas primarily made "from
.
. 8
wh Ite maIZe.

VII. INTERNATIONAL MARKET
PRICES
There are no regularly published international
market prices for white maize which would
indicate ruling price levels. Although in the
United States the Kansas City Board of Trade
cash market quotes prices for white maize
and publishes them regularly, individual
exporting countries use their own methods for
setting prices and, normally, sales prices are
not made public. Thus, importers have to put
out tend~rs or request price quotations
directly from international grain trading
ho~ses
or agencies, whenever foreign
purchases are contemplated.
In many countries, prices are often
available only for local country markets
indicating levels at which buyers are willing
to purchase from farmers. More recently,
within the framework of structural adjustment
programmes and measures to liberalize trade,
attempts have been made to establish
agricultural commodity exchanges in some
countries, including South Africa, Zambia
and Zimbabwe, to bring together buyers and
sellers for the conclusion of contracts. All
such contracts are, so far, on a cash basis
only. Forward contracts and hedging facilities
do not yet exist but are envisaged to be
introduced.
The South African Futures Exchange
in Johannesburg is at present the only futures
market on which white maize is traded.

8 Some of the yellow maize imported into Mexico is used
for the production of tortillas, which are sold at even
lower subsidized prices than white maize tortillas.
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Otherwise, hedging is usually done with
yellow maize futures, primarily at the
Chicago Board of Trade. However, as prices
for both types sometimes diverge substantially
and can even move in different directions,
using yellow maize to hedge white maize
remains a risky operation.

In general, the premium reflects yield
differences and the additional cost for more
careful grading and handling of a food versus
feed commodity. In years of extreme
shortages of white maize, the price can
exceed that of yellow maize by a wide
margin, as happened in the United States in
1988 and in the Republic of South Africa in
1991. By contrast, on occasions, white maize
can also be traded at a discount, when
exceptionally large supplies are available for
exports. This occurred in the Republic of
South Africa, particularly in 1989 and more
recently in 1994 when domestic requirements
for human consumption were met and yellow
maize was preferred to white maize as animal
feed.

Irrespective of the fact that white
maize is predominantly used for food and
yellow maize for feed, the price quotations
for white maize are generally determined by
the developments on the international market
for yellow maize. This is due to the sheer
volume of global supplies of yellow maize
and to a certain degree of substitutability of
white by yellow maize. White maize is
normally quoted at a premium over yellow
maize on the international market (Table 7).

TABLE 7 - Annual average prices for white and yellow maize, 1970-19951

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
- = no quotation
... = not available
1
2
3
4

United States
Kansas City cash markst
No.2 grade, delivered
White
Yellow
Price
Premium
(percent)
(......... US$lton ........)
42
58
83
50
3
51
72
33
96
27
142
112
42
175
123
120
107
12
120
92
31
133
89
51
119
99
20
178
69
106
131
65
216
107
104
3
14
130
114
133
44
193
110
26
139
93
9
102
89
65
37
104
83
25
154
103
50
100
122
23
26
122
96
100
24
125
14
102
89
106
7
113
113
86
31
2
105
103
78
72
8

Marketing years, beginning the year shown.
September/August.
March/February.
Average price for maize delivered to the Board.

Sources:

Republic of South Africa
Averate export tender price~
free a ongslde port elevator
Price
White
Yellow
Premium
(......... US$/ton ......... )
(percent)
62
65
4
57
2
59
62
64
-3
44
122
84
134
136
-1
127
131
3
135
121
11
101
8
109
111
1
112
168
129
30
178
152
17
140
1
139
124
125
-1

91
143
110
124
178

113
83
83
145
125
123
129

10
-1
-12
1
38

136
129

131
139

4
-7

' 1184

1294

-8

United States: Kansas City Board of Trade.
Republic of South Africa: Maize Board, various
annual reports.
USDA, FAS, Annual Grain Feed Report, South Africa, 1997.

13

White maize: a traditional food grain for developing countries

VIII. TECHNOLOGY
DEVELOPMENT AND DIFFUSION
In the developing world, approximately 60
percent of the total maize area is planted to
improved materials (hybrids or improved
open-pollinated varieties), and the rest to local
materials. If Argentina, Brazil and China are
excluded, however, the proportions are
reversed: only 40 percent of the total maize
area is planted to improved germplasm. Since
most of the required increases in maize
production in the foreseeable future is likely to
come from yield growth rather than area
expansion, this means that further deployment
of improved maize hybrids and varieties is
crucial.
Genetically, there is no relation
between grain colour and yield potential.
However, over the years, cumulative
investment in maize improvement research has
been far greater for yellow maize because it is
the dominant germplasm adapted to temperate
environments in the developed world. In 1990,
expenditures on maize breeding research in
the private sector of the United States alone
totalled about US$ 110 million (Byerlee and
Lopez-Pereira, 1994). By contrast, annual
costs of total maize research by the public
sector in all developing countries, including
both breeding and crop management research,
may have been in the range of US$ 80-100
million in the early nineties, and all
international public sector and multinational
private sector research for developing
countries (much of which was directed at
maize breeding) would have been about US$
20 million annualll
As noted earlier, however, much of
the maize in the developing world is produced
in non-temperate environments, and a far
greater proportion of that maize is white.
There are at least two implications of this for
varietal development. First, near-direct
transfer of maize varietal technology from the

These crude estimates are based on information in
Pardey, Roseboom, and Anderson (1991), and in
CIMMYT data files.

9
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developed world, with its long history of
research on yellow maize for temperate
environments, is unlikely to provide many
benefits in the developing world outside of
Argentina and China, or a few other countries,
such as Chile, Turkey, or parts of Mexico.
Second, the relative importance of white
maize in the developing world, as suggested
by production and area figures, implies that
maize varietal improvement in developing
countries would tend to concentrate somewhat
more on white germplasm.
Outside of Asia, the majority of maize
varieties and hybrids released by the public
sector in the developing world have indeed
been white (Table 8). The figures for Latin
America, however, are heavily influenced by
Mexico and other Central American countries,
and are also biased towards white releases
because private sector hybrids, which are
mosdJ yellow-grained, are not included 10. In
the sub-tropical/mid-altitude and highland
environments, where white maize has
traditionally been more important, there has
been a tendency for public sector releases to
be more yellow than white in recent years,
and there may be some shift towards increased
release of yellow materials regardless of the
11
type of seed. These trends suggest that the
increased preference in the developing world
for the use of maize as livestock feed may be
shifting emphases somewhat in breeding
towards yellow maize (Lopez-Pereira and
Morris, 1994).
The International Maize and Wheat
Improvement Center (CIMMYT) includes
both white and yellow materials in its breeding
programmes, which are aimed at developing
countries. The number of white pools (pre-

10 In general, white maize production is associated with
smaller, semi-subsistence farmers and yellow maize with
larger, more commercially oriented farmers. In Mexico,
nearly all private sector hybrids are white, including
releases by multinationals.
11 Improved open-pollinatedvarieties have sometimes been
considered more appropriate for subsistence or semisubsistence farmers, while hybrids have been used more by
commercial producers.
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TABLE 8 - Maize: improved varieties and hybrids released in developing countries by grain colour, 1966-90
Geographic Area
Total Releases
Colour
White
Yellow
Number
(. ... ... ..... percent
)
199
72
28
Sub-Saharan Africa
26
West Asia and North Africa
65
35
1
169
21
79
South, East and Southeast Asia
Latin America and the Caribbean
318
66
34
Excludes temperate China.

Source:

M.A. LOpez-Pereira and M.L. Morris, Impacts of International Maize Breeding Research in the
Developing World, 1966-1990, Mexico, D.F., CIMMYT, 1994.
breeding materials of broader genetic
composition) roughly equals the number of
yellow pools. However, more populations of
somewhat narrower genetic make-up, or
materials directed at inbred development, are
white rather than yellow. CIMMYT's Asian
Regional Maize Program tends to concentrate
more in the development of yellow maize
populations. On the other hand, the MidAltitude Research Station in Zimbabwe, 'which
focuses on Eastern and southern Africa,
handles almost completely white materials,
with the exception of a few lowland tropical
inbred lines. These figures should be treated
with caution since the number of pools-,
populations and hybrid-oriented materials does
not indicate the relative emphasis given to
their improvement; but the colour patterns
above are consistent with the production
patterns world-wide and in given regions. The
production projections presented below
assume the share of white maize in total output
will not change significantly over the years to
come. However, as maize research and
development
systems
are
increasingly
privatized
and
oriented
towards
commercialized production and livestock, the
needs of consumers who prefer white maize
may become a greater challenge, as suggested
by some of the trends in public sector releases
observed above. In general, however, an even
larger constraint to the development and
diffusion of improved white maize hybrids and
varieties to farmers is the concomitant
development of efficient seed industries that
supply adequate quantities of quality seed at
prices that encourage optimal levels of seed
use. A well-functioning seed industry is also

characterized by a sufficient variety of
products, and seed which is available to
farmers when and where it is needed (Morris,
1997). However, in many developing
countries these functions are not adequately
met at present.
In many instances in developing
countries, yield gains from crop management
changes in maize, both white and yellow,
could be greater than those from varietal
change alone. This consideration must be
qualified by the generally more locationspecific nature of crop management research
and the extension efforts required to
disseminate crop management information to
farmers, especially small farmers. In other
words, the research and diffusion costs, for
equivalent yield increases from varietal
development and crop management research,
may in some cases be lower for varietal
improvement than for crop management.
Nonetheless, in most countries varietal
improvement and crop management research
should be viewed as complementary, not
competitive activities.
In developing countries, including
those where most of the world's white maize
is produced, soil fertility management is
probably the most important crop management
problem. Within this area, overcoming
nitrogen deficiencies through inorganic or
organic means, or through improving nitrogen
use efficiency in maize varieties or hybrids, is
by far the most widespread concern. Also
important are questions related to phosphorous
or zinc uptake by the maize plant
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(G. Edmeades, personal communication). Use
of inorganic fertilizers on maize is
considerably lower in much of the developing
world than it is in developed countries, with
fertilizer use on maize being particularly low
in sub-Saharan Africa.
A close second crop management
problem in developing country maize
production is moisture stress. Unlike soil
fertility, moisture stress is less easily
addressed by input management, in this case
water control, since most maize in the
developing world is non-irrigated and largescale expansion of irrigated maize area is
unlikely. Also, unlike soil fertility, moisture
availability over the season is subject to
considerable uncertainty when the growin~o
period begins.
In general, the third most important
management problem in developing country
maize production is weed control, perhaps
followed by plant density management.
Complicating the development of management options is the possibility that all four
general factors mentioned here, soil fertility,
moisture availability, weeds and plant density,
are likely to interact with one another.
Because of the greater location
specificity of crop management research, it is
more difficult to characterize the worldwide
effort in crop management research for maize
than the resources employed on maize
research in general or germplasm development
in particular. Nonetheless, data on numbers of
scientific staff doing public sector research in
developing countries suggest that considerable
resources, world-wide, are expended on crop
management research on maize. Furthermore,
new developments in data base collection and
management, crop modelling and geographic
information systems may loosen the
constraints of location specificity.

IX. MEDIUM-TERM PROSPECTS
In an attempt to look ahead towards the year
2000, the results of FAO's production
projections for total maize have been used as a
starting point (FAO, 1994b). Assuming that
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the share of white maize in total maize output
will not change significantly during the
remainder of the decade 12 , white maize
production would increase by about 3 percent
annually from 54 million tons in the late 1980s
to 77-78 million tons in 2000 (Table 9). Using
the production projections for total maize to
project white maize output may tend to overestimate somewhat the future growth of white
maize because its production is linked fairly
closely with demand for maize for food, rather
than feed, consumption. Maize consumption
as food is expected to grow more slowly than
use of maize because of lower income
elasticities for food than feed. Nevertheless,
the projections appear to be on trend when
compared to the average production values
estimated for 1993-95.
Almost all of the increase in
production would take place in the developing
countries. In particular, for reasons explained
below, future production of white maize in
Asia could well be lower than projected in
Table 9 for demand-driven reasons. In subSaharan Africa, supply-side constraints may
reduce production below the projected
figures. The highest rate of growth in
production would occur in Central America,
mainly in Mexico, followed by Africa and
Asia. However, for a number of developing
countries, output is projected to rise more
slowly than population growth, which
could increase the need for food imports if
per caput consumption of white maize is to be
maintained at the same level. For the
developed countries, an upward trend is
forecast only for the United States. In South
Africa white maize production is expected to
remain virtually unchanged from the average
levels of the late 1980s.
The projected 4.6 percent annual
expansion in white maize production in
Mexico between 1987-89 and 2000 appears
anomalous, given the 1.1 percent average
annual growth rate in the preceding decade

12 The projections of white maize production are derived
from the projections of total maize production in each
country and the share of the total attributed to white maize
(see Table 1).
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TABLE 9 - White maize: estimated and projected production
Actual
1987-89
average
(

Egypt
Western Africa
Central Africa
Eastern Africa
Kenya
Malawi
Tanzania, United Republic of
Zambia
Zimbabwe
Southern Africa

3875
3279
1395
12982
2671
1379
2608
1622
1670
313

Actual
1993-95
average
thousands tons

4993
3848
I 785
13346
2616
1578
2336
1 119
1 814
267

Projected
2000
)

5600
4675
2200
18480
3423
2223
3300
2173
2556
436

Growth Rates
1987-89 to 2000
percent per year

.1
3.1
3.0
3.9
3.0
2.1
4.1
2.0
2.5
3.6
2.8

Source: FAO

(Table 1). This apparent discrepancy,
however, is related ,to the fact that the late
1980s, the base period for the projections and
the closing period for the earlier calculations,
was a time during which maize production in
Mexico was particularly low. The projected
level of 18 million metric tons in white maize
production for the year 2000 does not appear
unreasonable, given the fact that it surpassed
17 million metric tons in the mid-1990s. On a
purely statistical basis, the actual medium- to
long-term growth rate for white maize
production in Mexico appears to be about 2.5
percent annually. Achieved levels of
production crucially depend on policy
variables, and to a certain extent, on weather.
Market and trade liberalization changes under
the domestic agricultural reform programme
(PROCAMPO) and the North American Free
Trade Agreement (NAFTA) could affect the
production of maize during the next few

years. The net effect is not clear, however,
due to potentially countervailing policies, Le.
domestic policies could encourage farmers to
switch to alternative crops but could also
dampen the domestic demand for maize,
while trade policies are expected to limit
imports. Maize output is often strongly
influenced by the incentives larger producers
in northern and central Mexico receive in
order to produce maize, rather than
alternative crops, under irrigation, and on the
amount of irrigation water available in these
areas.
Recent trends in production in eastern
and southern Africa suggest that these regions
may not succeed in expanding their white
maize production at an average of about 3
percent per year. In the five major countries
expected to raise future production, all had
zero or negative growth rates in the ten years
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up through 1994 (Table 10). However, these
negative growth rates are partially the result of
an intense drought in 1992 and more localized
droughts in 1994.
A look at an individual country such
as Malawi is instructive. If the highly variable
years in the series are left out, production
grew at 2.8 percent per year between 1985
and 1991. All of that growth resulted from
area expansion; over the same period yiel?s
declined at a statistically insignificant, but
negative rate of -0.4 percent per year.
Therefore, strong future expansion of
production in Malawi would require
substantial yield increases; these, in turn,
would demand rapid diffusion of new, higher
yielding varieties. While the diffusion of
hybrid maize and fertilizer in the late 1980s
and early 1990s in Malawi was encouraging, it
may only have offset declining soil fertility
resulting from continuous maize cultivation. In
recent years, weather fluctuations combined
with major changes in the institutions and
policies supporting agriculture have called into
question the future course of maize technology
development and diffusion in Malawi (Heisey
and Smale, 1995).
Looking at other important producers
in the region (including Kenya, Zambia and
Zimbabwe), some observers conclude that
despite evidence of the adoption of modern
practices by some producers, there have not
been the dramatic gains in maize yields and
productivity growth needed to achieve the
growth rates projected under the assumptions
made (Jayne et aI., 1997).
The extremely rapid growth in maize
demand in Asia is expected to derive primarily
from growth in feed maize. Furthermore, in
some regions within Asian countries where
food maize consumption is important, yellow
maize also serves as a food source. This is
particularly true in India and Nepal, and to a
lesser extent in Indonesia and Vietnam.
Therefore, over the medium-term, white
maize production in Asia is expected to grow
more slowly than white maize production in
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other world regions, and more slowly than
yellow maize production in Asia. As a result,
the share of white maize in total maize
production and consumption is likely to
decline in some Asian countries.
In terms of trade, South Africa and
Zimbabwe are expected to continue to supply
surplus grain to the international market as
regional trade has intensified over recent
years. Future export supplies from South
Africa and Zimbabwe, will, however, depend
on the effects of recent deregulations of
national cereal sectors under structural
adjustment
programmes
and
trade
liberalization measures. Three other countries
which exclusively produce white maize,
Tanzania, Uganda and Zambia, would have
the production potential to join the ranks of
exporters, provided that their production
policies would stimulate output and that
internal transport and storage problems can be
solved. In these three countries, the export
potential will also depend 011 the deployment
of appropriate maize technologies; in Zambia
in particular, it depends on incentives to
expand the maize area. However, despite
large production potentials, these countries are
likely to remain borderline cases as long
distances to port facilities and high transport
costs make the cultivation and export of high
value crops more profitable than that of white
maize. In the 'western hemisphere, Colombia
and Venezuela are anticipated to continue to
be importers for the foreseeable future given
their present production policies. However,
the trading position of Mexico remains unclear
until the combined impact on trade of
PROCAMPO, other economic reforms as
exemplified by the major currency devaluation
at the end of 1994, and the NAFTA can be
assessed more accurately. It has been assumed
that maize imports will be limited by the tariff~
free quotas established under the NAFTA,
although these have been raised in recent
years due to production shortfalls. The United
States is expected to gear its export supplies
primarily to the requirements of this and other
Latin American and Caribbean markets.
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TABLE 10 - White maize: production trends in selected African countries

Kenya
Malawi
Tanzania
Zambia
Zimbabwe

Annual Growth Rate
1961-1984
average
(. ......... ... percent
2.9
2.4
5.7
1.8
1.8

1985-1994
average
)
-1.7
-1.4
0.0
-3.1
-6.5

Source: FAO.

x.

PROBLEMS AND ISSUES FOR
WIDTE MAIZE PRODUCTION
Expanding white maize output will depend
primarily on increases in yields, which in turn
will require farmers to adopt new technology.
From an environmental point of view, in many
countries increases in maize yields on better
land are preferable to expanding maize
cultivation into more marginal areas. The use
of improved seed-fertilizer technology remains
patchy in many developing countries growing
white maize, as does the use of more
sophisticated, management-intensive technologies. For new technologies to be available
to farmers, dynamic agricultural research
programmes that take into account the needs
of client farmers, as well as extension services
that work actively with farmers as they learn
about new methods of maize cultivation, are
necessary. Nonetheless, around the world
research and extension budgets are shrinking
in real terms at both the national and
international levels.
Some of the problems with the uptake
of improved maize varieties and hybrids have
resulted from insufficient appreciation of
farmer preferences and circumstances in the
development of these materials. Worldwide,
however, the greatest constraint to the
diffusion of better germplasm to farmers has
been the failure of seed industries to evolve to
meet the needs of a wide variety of growers.

Debate has often centred on the relative
appropriateness of public and private sector
investment in research and development,
production and marketing, and the competitive
aspect of the public/private sector relationship
has been stressed. More innovative approaches
are necessary. These should recognize the
likelihood that public and private sectors can
be complementary, that their roles may evolve
over time, and that other types of actors, such
as, farmer groups and non-governmental
organizations, may provide useful services.
Innovative ways of expanding the
scope of crop management research are also
needed, so that the costs of developing both
productivity-enhancing
and
resourceconserving technologies are reduced. Across
the maize-growing developing world, the
management of soils and soil fertility is the
most pressing crop management issue at
present. The knowledge base concerning the
maintenance of soil organic matter in the
tropics, under smallholder conditions, must be
considerably expanded. Similarly, both
agricultural and policy research directed at
more efficient use of' inorganic fertilizers is
necessary. Particularly in sub-Saharan Africa,
. the need to make fertilizer use more efficient
is urgent because of high fertilizer prices.
In many countries, considerable
variation in farm size and methods of
cultivation exist among different groups of
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farmers. Agricultural research and policy must
address the question of the relative emphasis
to be given to the very small, intermediate or
large farmer groups. This question is
complicated by the fact that both average farm
size and inequality of resource distribution
vary widely from country to country, so that
policies have to be adapted to the specific set
of economic
and
social
parameters
characterizing a country.

FlY'
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The answers to these problems are
likely to be complicated, but the importance of
white maize as a starchy staple warrants
concerted efforts to solve them. Without
complementarity of policy reform and
technology
development,
white
maize
production in many developing countries is
likely to fall further behind demand growth,
making them more dependent on an
international market characterized by a high
degree of volatility.
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study conducted by FAO and the International Maize and Wheat Improvement Center
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