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FOREWORD
 

The seven papers appearing in this volume are revised 
versions
 

of papers prepared by IFPRI researchers and discussed with Nigerian
 

colleagues in Ibadan, Nigeria, February 9-11, 1981. Although 
revised,
 

these papers are still preliminary, reflecting 
IFPRI's initial effort
 

to identify and discuss some relevant issues 
related to Africa's food
 

problems. Some of the papers are a first 
step toward research speci-


IFPRIdistill information from 
fically related to Africa. Others 
research in other areas of potential value to Africa.
 

of the food situation in Africa 
IFPRI recognizes the importance 

it. We are
 
and the difficulty surrounding research 

associated with 


United Nations Development Programme for 
extremely grateful to the 
pruviding the financial support necessary to facilitate the prepara

tion of the papers and the discussions 
in Ibadan. It is expected that
 

form a basis for a future formal workshop 
or con

these papers will 

ference on food policy problems in Sub-Saharan Africa.
 

John W. Mellor 

Washington, D.C.
 
August 1981
 

.iii



-1-


THE FOOD SITUATION IN SUB-SAHARAN AFRICA:
 
A PRELIMINARY ASSESSMENT
 

by Leonardo A. Paulino and Patrick Yeung
 

SUMMARY
 

In 1977 the 40 countries of Sub-Saharan Africa produced 36million tons of cereals, 32 million tons of major noncereal foodcrops (incereal equivalents), 3 million tons of meat, 6 million tons
of milk, and less than half 
a million tons of eggs. 
 Although the
region was more than self-sufficient in the noncereal food crops,
cereal imports, especially of wheat and rice, 
were needed to meet
consumption requirements. Production and consumption of meat and of
eggs were in approximate 
balance; consumption of 
the latter is
generally constrained by local availability. However, the widespread
deficit in milk had to be filled by imports of milk products.
Sub-Saharan production of major food crops in 1961-77 expanded
at an average annual 
rate of only 1.6 percent--a full percent slower
than the population growth in the region. About four fifths ofproduction growth of food crops may be 
the 

attributed to increases incrop area and one fifth to improvements in output per hectare; outputper hectare even declined 
in several countries. Extreme 
weather
variations that 
occurred 
during the period resulted in severe crop
production fluctuations. 
These magnified the 
food problems of the
region, especially the Sahelian countries. 
The production of meat,
milk, and eggs in Sub-Saharan Africa grew by 2.3 percent, 1.5
cent, and 3.4 percent a year, respectively. Although livestock 
per
and
poultry production generally increased, the output of 
some specific
cormodities stagnated in certain countries.


Preliminary findings indicate that in 1973-77 about 80 percent
of the total domestic utilization of major food crop. in Sub-Saharan
Africa was 
for food. The share of animal feed (excluding cereal bran
and cakes) 
was less than 3 percent. Population increases from the
early 1960s to the mid-1970s outpaced the growth of total 
domestic
utilization of major food crops, which also led to the decline in the
per capita use of these commodities for food. Meat and milk consumption lagged behind population growth but that of eggs 
grew faster.
Sub-Saharan Africa shifted its trade position in food crops froma minor net exporter in 1961-65 to a major net importer in 1973-77.Food exports dropped by more than half while imports 
rose more than
twofold. However, the favorable trade ir 
meat and meat products was
maintained with net exports of these commodities growing by 35 percent during the 
period. But imports of milk 
and milk products
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increased from 9 percent to 18 percent of domestic consumption during

the same period.


If past trends remain unchanged, the projected food production

shortfalls 
of the region appear to be manageable in 1985 but would

become staggering by the year 2000. Projections show aggregate

production-consumption gaps in 2000 amounting to 36-40 million tons
 
of major food crops, 4-7 million tons of meat, 10-15 million tons of

milk, and 0.5-1 million tons of eggs. A large portion of these pro
jected deficits is accounted for by Nigeria where growth in food pro
duction has 
been slow in the face of rapid increases in population

and income. If the indicated food gaps are to be closed by domestic
 
production, the historici:l 
output growth rates of Sub-Saharan Africa
 
would have to increase to at least 3.4 percent for the major food
 
crops, 5.3 percent for both meat and milk, and 5.8 percent for eggs.
 

INTRODUCTION
 

IFPRI'S present study of future food gaps 
in the developing

countries represents the Institute's third assessment 
of the future

food situation in the Third World.1/ 
 The study examines the trends
 
of food production and consumption of more than 100 developing

countries during the 1961-77 period and, based on 
these trends, pro
jects food supply and demand for these countries to the year 2000.
 
The commodities covered by the analysis include the major staple food
 
crops, consisting of cereals, rootcrops, pulses, groundnuts, bananas

and plantains, and the major livestock 
and poultry products, con
sisting of meat, milk, and eggs.


This paper presents the results for 
the 40 countries of

Sub-Saharan Africa 
that are covered in the above-mentioned global

study. Changes in the consumption and trade of the commodities
 
studied are examined using data for the 1961-65 and 1973-77 periods.

Intermediate-term projections of food production and consumption for

1985 are made in addition to long-term projections for 2000. Results

of the study are presented for the 8 major producers of staple food 
crops and of livestock and poultry products in the region. Six of the 
countries (Ethiopia, Kenya, Madagascar, Nigeria, Tanzania, and
Uganda) are leading Sub-Saharan producers of both food crops and
livestock. However, Ghana and Zaire, included among the 8 major pro
ducers for crops, are replaced by Somalia and Zimbabwe on the
 
livestock and poultry list. Aggregated results are shown for Sahelian

countries, for the remaining 25 countries referred to as "others," 

1/ The two earlier studies were reported in International FoodPolicy Research Institute, Meeting Food Needs in the Developing
World: The Location and Magnitudeof the Task in the Next Decade)
Research Report No. 1 (Washington, D.C.: IFPRI, 1976), and

Interrational Food Policy Research 
 Institute, Food Needs of
 
Developing Countries: Projections of Production and Consumption to

1990, Research Report No. 3 (Washington, D.C.: IFPRI, 1977).
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and for Sub-Saharan Africa as 
a whole. In addition to the 14 tables
in the text, supplementary tables 
are included in Appendix 2 (Tables

15 to 25).


The bulk of the data used in the analysis are from the Food and
Agriculture Organization of the United Nations 
(FAO). Questions may
be raised regarding data reliability and, consequently, the interpre
tation of the results for individual countries since data for many
developing countries, especially 
those in Sub-Saharan Africa, 
come
from inadequate statistical systems.2/ The attendant data problems
are well recognized and, where possibTe, the analysis uses procedures

that would reduce their effects. For example, in projecting food production and consumption in each country, the estimated annual growth

rates for commodity groups are 
used rather than those of individual
commodities, many of which 
are unrealistic because of their low data
base. Even with such mea-ures, doubts regarding the absolute levels

of the projections would still remain. 
 However, the comparative
rates of change reflected by food production and consumption in the
Sub-Saharan countries clearly suggest that the net 
results of these
projections are in the right directions. Appendix 4 presents 
a
complete list of data sources used in the report.
 

THE 1977 FOOD SITUATION
 

Global Perspective
 

World food output in 1977 was estimated at 

tons about 1,550 million
of major staple food crops and 600 million tons of livestock
and poultry products.3/ 
 The food crops consisted of 1,332 million
tons of cereals and 2T6 million tons of noncereal staple food crops;
animal products consisted of 128 million tons of meat, 449 million
tons of milk, 
and 25 million tons of eggs (Table 1). Although the
developing countries had nearly three fourths of the world's population, they produced only 43 percent of its cereals in 1977. However,
their output of noncereal staple food crops represented 73 percent of
the world's production of these commodities during the same year. The
Third World's shares of animal 
products were 35 percent, 22 percent,
and 33 percent of meat, 
milk, and eggs, respectively. Sub-Saharan
Africa, with 7 percent of the world's population, produced 3 percent
of the cereals, 15 percent of the noncereal staple food crops, 2 percent each of meat and eggs, and 1 percent of milk.


Production and population data suggest that the average levels
of world food output per capita in 1977 
were about 320 kilograms of
cereals, 50 kilograms of noncereal staple food crops, 30 kilograms of
meat, 105 kilograms of milk, and 5 kilograms of eggs. By comparison,
those in Sub-Saharan Africa were 
115 kilograms of cereals, 100
 

2/ Notes on data reliability are presented in Appendix 3.
 

3/ For brevity, references to tons indicate metric tons.,
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Table 1--World population and food production, 
1977
 

Developing Countries 
Developed Sub-Saharan Other 

Africa RegionsWorld Countriea / Total 

4,205 1,139 3,066 311 2,755
Population (73) (7) (66)(millions) (100) (27) 

Food production 
(million tons) 

659
727 68

Major staple 1,548 821 


food crops (100) (53) (47) (4) (43)
 

36 534
762 570
Cereals 1,332 

(100) (57) (43) (3) (40) 

125
b/ 59 157 32

Noncereals 216 

(73) (15) (58)(100) (27) 

Livestock and
 
poultry products 

41
 
Meats/ 128 84 44 3 


(2) (33)(100) (65) (35) 

Milk4 ' 449 351 99 6 93 
(21)(100) (78) (22) (1) 

.. e/ 8 
Eggs 25 17 8 

(100) (67) (33) (2) (31) 

add to totals because of rounding.
Note: Figures may not up 

Figures in parentheses represent percentages 
of the world total.
 

a/ Country grouping follows the FAO classification.
 

b/ This is the aggregate of rootcrops, pulses, groundnuts, 
bana

nas,-and plantains, in cereal equivalents.
 

c/ This is the aggregate of meat of indigenous cattle, 
sheep,
 

pigs, and poultry, in carcass weight equivalent.
goats!, 


d/ This is the aggregate for cow, sheep, and goat milk, 
but
 

camel milk is excluded.
 

e/ Less than a half a million tons.
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kilograms of noncereal staple food crops, 10 kilograms of meat, 20kilograms of milk, and less than 2 kilograms of eggs.
These data indicate the 
relative inqortance of the noncereal
staple crops inthe food production of Third World countries. This is
especially so 
for countries in Sub-Saharan Africa where the per
capita output of noncereal staples is twice that of 
the world's
 
average.
 

Food Production and Consumption inSub-Saharan Africa
 
Production of major staple food crops in Sub-Saharan Africa in
1977 consisted of 53 percent cereals, 31 percent rootcrops, 6 percent
pulses, and 5 percent each of groundnuts and bananas and plantains
(Table 2). Millet and sorghum held the largest share of cereal
output; they jointly accounted for nearly fourth of the total
one
production of major staple 
food crops. Maize production closely
followed with 20 percent. About 5 percent was contributed by rice and
another 5 percent was contributed by wheat and other grains.
The matched data on 
production and consumption of these commodities indicate that the regior, had shortfalls inall of the cereal
items. The largest deficits 
were for wheat (70 percent of total
domestic 
needs) and rice (30 percent). Deficits 
in other cereals
ranged from 5 percent 
to 7 percent of consumption, with the overall
cereal production shortfall amounting to 6.1 million tons or about 14
percent of the domestic need for cereal in 1977. Although small deficits of rootcrops and puls,s occurred, the region was more than selfsufficient in noncereal food crops 
in that year due to surpluses in
groundnuts 
and bananas and plantains. Based 
on the total domestic
utilization, the pattern of consumption of major staple food crops in
the region in 1977 was about 58 percent

cereals, wit!. millet, 
cereals and 42 percent nonsorghum, maize, and rootcrops together representing more than 70 percent of the requirements.
In 1977 Sub-Saharan Africa maintained a 
balance between production and consumption in meat 
and eggs, but had a milk deficit.
produced and consumed about 3 million tons 

It
 
of meat and 0.4 million
tons of eggs. About 5.8 million tons of milk were produced, as compared to about 7.4 million tons consumed.
Ruminants produced 
not only the milk, but more 
than three
fourths of Sub-Saharan meat output. Cattle produced the bulk of the
meat (57 percent) and the milk (80 percent). Sheep and goats produced
more than one fifth of the meat and one 
sixth of the milk. Poultry
contributed the eggs and also 15 percent of Sub-Saharan meat produc

tion.

In many countries, such as Nigeria, Madagascar, Uganda, andZimbabwe, cow milk is virtually the formonly of milk output. InSomalia, however, goat milk accounts for 35-40 percent and camel milk
about 30 percent of total milk -utput; cow milk accounts for only 20
percent. Goat milk represents more than one fourth of the milk output


inthe Sahel.
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Table 2--Composition of food production and consumption in Sub-

Saharan Africa, 1977
 

Production Cons tnptioa-/
 
Commodity Volume Proportion/e Proportionb/
 

(1,000 (percent) (1,000 (percent)
 

metric tons) metric tons)
 

Major staple food crops 


Cereals 


Millet and sorghum 

Maize 

Rice (milled) 

Wheat 

Others 


Noncereals.Y 


Rootcrops 

Pulses 

Groundnuts 

Bananas and
 

plantains 


Meatd /  


Cattle 

Sheep and goat 

Pig 

Poultry 


Milk.e/ 


Cow 

Sheep 

Goat 

Camel 


Eggs 


Hen 

Other 


67,717 100.0 72,859 100.0
 

36,149 53.4 42,221 57.9
 

15,524 22.9 16,486 22.6
 
13,521 20.0 14,223 19.5
 
3,555 5.2 5,020 6.9
 
1,051 1.6 3,821 5.2
 
2,498 3.7 2,671 3.7
 

31,568 46.6 30,638 42.1
 

(20,857) (30.8) (21,170) (29.1)
 
(3,816) (5.6) (4:135) (5.7)
 
(3,529) (5.2) (2,330) (s.2)
 

(3,366) (5.0) (3,003) (4.1)
 

3,050.3 100.0 2,973.7 100.0
 

1,733.1 56.8 1,660.9 55.9
 
631.5 20.7 611.2 20.6
 
230.9 7.6 242.9 8.2
 
455.5 14.9 458.7 15.4
 

5,849.5 100.0 7,437.4 100.0
 

4,556.0 77.9 6,077.1 81.7
 
222.9 3.8 275.4 3.7
 
757.2 12.9 771.6 10.4
 
313.3 5.4 313.4 4.2
 

414.1 100.0 424.2 100.0
 

408.2 98.6 418.3 98.6
 
5.8 1.4 5.8 1.4
 

Note: Figures may not add to totals because of rounding.
 

a/ Consumption refers to total domestic utilization in terms of
 
primary commodity equivalent.
 

b/ These are the proportions oF the major commodity group. For
 
exampTe, 19.5 percent of the cereal consumed is maize.
 

c/ Quantities are given in cereal equivalent.
 

d/ Quantities are given in carcass weight equivalents; beef,
 
mutton, and pork production is from indigenous animals.
 

e/ Quantities are in whole milk equivalents.
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FOOD PRODUCTION TRENDS
 

The production of major staple food crops in Sub-Saharan Africa
expanded at an annual 
rate of only 1.6 percent in 1961-77, which was
1 percent slower than the population growth in the region (Table 3).
Only two of the major food crop-producing countries achieved average
growth rates that exceeded their population growth during the period.
Kenya, whose population 
grew at a high 3.6 percent per year,
registered a sharp increase in food output (5.0 percent) due to the
rapid growth of its cereal production. Zaire's 
rate of increase in
food crop output (2.7 percent) was achieved from both cereals and
noncereals, whose production growth 
rates outpaced the country's
yearly population increase of 2.3 percent.
Food production trends 
in the Sahelian countries indicate that
their output of food 
crops remained practically unchanged during
1961-77. The group's extremely slow growth in total 
food production
(0.1 percent) came solely from noncereal output whose slight increase
offset the declining trend of cereal 
production. Nigeria also performed poorly infood production. Food crops increased at only half a
percent a year, compared to a 3 percent growth in populationyear. in Ethiopia growth of food crop production 
per

(1.2 percent) wasonly half the size of population growth. Despite fairly rapid growth
rates in cereal output of more 
than 4 percent, the production of
major staple food crops inGhana and Uganda failed to keep abreast of
population growth. The output of noncereal crops declined in Ghana,
and it expanded only about half as fast 
as the population inUganda.
Population growth also outstripped food crop output in Madagascar,
Tanzania, and in the 20 other non-Sahelian countries of the region.
About 80 percent of the growth in the production of staple food
crops inSub-Saharan Africa in1961-77 can be attributed to increases
in the land area 
planted to these crops. This predominance of area
increases over improvements of output per hectare incontributing to
the growth of food crop production in the region occurred for both
cereals and noncereals. 
In most of the major producing countries,
area expansion provided either the sole or the main source of output
increases 
as a result of declining trends or minimal 
improvements in
output per hectare. Because of area expansion, production increases
were achieved in Ghana, Nigeria, Tanzania, Zaire, and a number of the
Sahelian countries despite their negative growth rates of output per
hectare. The regional pattern of production growth was reversed only
in Ethiopia where the rise in output per hectare more than offset the
declining trend 
in food crop area. In the 
remaining non-Sahelian
countries, particularly Kenya, area expansion and increases in output
per hectare contributed about equally to the growth of food crop out
put. 

The extreme weather variations that occurred in the regionduring the period resulted in severe 
production fluctuations which
magnified the food problems inSub-Saharan Africa. This is reflected
in the wide variability of the yearly level

food of output per hectare of
crops in the Sahel, Madagascar, Tanzania, 
and Zaire. Under
rainfed conditions, crop yields are largely dependent on weather. It
 



Table 3 -- Average annual growth ratesut of population and of the production,per hectare of major staple food crops, area harvested, and outfor selected countries and country groups, 1961-77. 

Country/ 
Country Group 

Popu-
lation 

1961-77 

All MajorSta le Food Crops 
rea OutputPro- Har- per

duction vested Hectare 
Pro-
duction 

Cereals 
Area 
Har-
vested 

Output 
per 

Hectare 

Noncereals 
Area

Pro- Har-
duction vested 

Output 
per 
Hectare 

Africa 

Ethiopia 

Ghana 

Kenya 

2.6 

2.4 

2.6 

3.6 

1.6 

1.2 

1.2 

5.0 

1.3 

-0.2 

3.1 

2.4 

(percent) 
0.3 1.7 

1.4 1.2 

-1.9 4.5 

2.5 6.5 

1.1 

-0.5 

4.3 

3.7 

0.6 

1.6 

0.2 

2.7 

1.5 

1.4 

-0.1 

0.3 

1.6 

1.2 

2.1 

-0.3 

-0.1 

0.2 

-2.2 

0.6 
Madagascar 

Nigeria 

Tanzania 

Uganda 

Zaire 

Sahel group'/ 

2.3 

3.0 

2.8 

3.4 

2.3 

2.6 

2.0 

0.5 

2.2 

2.8 

2.7 

0.1 

1.8 

1.3 

2.7 

2.4 

2.9 

0.7 

0.2 

-0.7 

-0.5 

0.4 

-0.2 

-0.6 

1.7 

0.2 

2.1 

4.1 

3.9 

-0.1 

1.7 

1.2 

2.4 

2.1 

3.9 

0.3 

0.0 

-0.9 

-0.3 

2.0 

0.0 

-0.4 

2.5 

0.8 

2.3 

1.8 

2.5 

0.4 

2.0 

1.5 

4.1 

2.7 

2.6 

1.3 

0.5 

-0.7 

-1.8 

-0.9 

-0.0 

-0.9 
25 other 
countries 2.6 2.2 1.2 1.0 2.2 1.4 0.9 2.3 1.1 1.2 

a/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta.
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is also likely 
that the observed yearly fluctuations 
in the area
planted in food crops, which possibly arise from land use
add to the fluctuations practicesin output per hectare, as reflected byproduction variations in countries such as Mali and Senegal. 
wide 

Although livestock and poultry production increased in general
in most 
of the major producing countries as well as in the rest of
Sub-Saharan Africa (Table 4), output of some commodities stagnated in
certain countries, notably ruminant meat in Ethiopia, cow milk in the
Sahel, and sheep and goat milk in Kenya. Distributionally, countries
like Ethiopia and the Sahel 
group decreased their relative shares of
total Sub-Saharan animal production because of low output growthrates, while Kenya's share increased.
Meat and, especially, milk production also grew at a slower rate
than Sub-Saharan 
 population growth. Egg
generally exceeded production,population however,growth. This indicates that poultryfarming has shown greater gains in productivity than ruminant development.
 

FOOD CONSUMPTION TRENDS
 

Between 
1961-65 
and 1973-77,
staple food the total consumptioncrops in Sub-Saharan of majorAfrica increasedof 2.3 percent (Table at an annual rate5).5/ This was 0.4 percent lower than theestimated rate of growth ofpopulation in the region and thus indicative of declining domestic use per capitaconsumption of food crops expanded faster than population in Ghana,
 

of these commodities. The 
Madagascar, 
and Zaire 
and just about kept
increases abreast of population
in Tanzania and Uganda. However, it lagged behind population growth in Ethiopia, Kenya, Nigeria, and the Sahelian countriesby at least I percent a year.
In countries where increases in the domesticfrom 1961-65 to 1973-77 use of food cropseither outpaced
increases, the growth in or equaled populationconsumptioncereals. The average came from the increased use ofyearly rates were of growth inparticularly cereal consumptionhigh in Zaire (5.3 percent), Ghana (4.9 percent),and Uganda (4.6 percent). Except in Kenya, the growth in consumption
was sustained by noncereals in those countries where the domestic use
of food crops lagged behind population. Although cereal
increased utilizationat a moderate rateaccounted for the growth of 

in Kenya (2.6 percent) and largelyits food crop consumption, it was stillfar short of the country's population growth rate during the period.
Between 1961-65 and 1973-77, the amounts of major staplecrops utilized 
 for direct foodhuman consumption,
(excluding cereal for animal
bran feed
and cakes) and
seeds, allowance for waste, and 
for other uses (includingnonfood purposes) inAfrica increased at average annual rates of 2.6 percent, 2.9 percent,
 

Sub-Saharan 

5/ The term "consumption" 
is used interchangeably 
with
domestic utilization unless qualified. 
total
 



Table 4--Average annual growth rates of population and of meat, milk,
 
and egg production for selected countries and country groups, 1961-77
 

Productlon
 
Country/Country Group Population Meat_2/ Milk.k/ Eggs
 

(percent)
 

Sub-Saharan Africa 2.7 2.3 1.5(0.9)/ 3.4
 

Ethiopia 2.4 -0.3 1.3(0.9)c/ 1.5
 

Kenya 3.6 2.8 2.3(1.8).S/ 6.0
 

Madagascar 2.3 1.3 -0.1 1.7
 

Nigeria 3.0 1.9 1.5 3.0
 

Somalia 2.4 4.6 2.1(1.1) c/ 4.6
 

Tanzania 2.8 2.6 2.0 4.6
 

Uganda 3.4 4.6 2.6 3.6
 

Zimbabwe 3.7 6.0 1.3 2.6
 

Sahel groupd/  2.6 0.5 0.2(-1. 1)cI 2.3
 

25 other countries 2.3 4.2 1.5 6.0
 

Note: See also Appendix 2, Table 15.
 

a/ Includes aggregate meat of indigenous cattle, sheep, goats,
 
pigs, and poultry; in carcass weight equivalent.
 

b/ Includes the aggregates for cow, sheep, and goat milk; the
 
figuris in parentheses include camel milk as well.
 

c/ These figures are for the period 1966-67, for which camel
 
milk production data are also available.
 

d/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and
 
Upper Volta.
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Table 5--Average annual growth rates of population and of the con
sunption of major staple food crops for selected countries dnd 
country groups, 1961-65 to 1973-17. 

Consumption of Major Sta lesb/

Country/Cointry Group Populationa / CerealsTotal Noncereals 

(percent)
 

Sub-Saharan Africa 2.7 2.3 23 2.3
 

Ethiopia 2.5 1.5
1.5 1.8
 

Ghana 2.5 2.7 4.9 1.5
 

Kenya 3.6 2.3 2.6 
 1.5
 

Madagascar 2.3 3.1 3.3 2.6
 

Nigeria 3.0 1.7 1.3 
 2.2
 

Tanzania 2.8 2.9 3.1 2.6
 

Uganda 3.4 3.3 4.6 2.1
 

Zaire 2.3 5.3
3.1 2.6
 

Sahel Group. / 2.6 1.5 1.3 2.2
 

25 other countries 2.6 3.1
2.8 2.4
 

Note: See also Appendix 2, Table 19.
 

a/ Based on population data for 1963 and 1975 from the United 
Nation-s, Department of International Economic and Social Affairs,
World Population Trends and Prospects by Country, 1950-2000: Summary
Report of the 1978 Assessment (New York: UN, 1979). 

b/ Consumption here refers to total domestic utilization.
 

c/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and
 
Upper Volta.
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and 1.I 
percent, respectively 
(Table 6). 
The estimated growth in the
growth, suggesting that
modities for food for the 

the average per capita
region was use of these 


use Of food crops directly for food barely equals that of population
 
combarely maintained


slightly during the period. Increases in direct per capita food use
 
indicated for Ghana, Madagascar, Tanzania, Uganda, 


are or declined
 
However, larqe declines 
In per capita and Zaire.
utilization of major staple
 
food crops for direct human consumption occurred in Ethiopia and the
 
Sahelian countries where the slow growth (1.5 percent

significantly 
2xceeded by increases a year) 
was
increase of 2.7 percent in population. Nigeria's annual
in the
also fell short of population 

use of food crops directly for food
Growth in the utilization of major staple food crops, especially
 
growth.
of cereals, 
for 
aiimal 
feed
Uganda (4.2 percent), which is 
was rapid 
in Ghana 
(6.9 percent)
an indication of the pace of livestock
 

and
and Poultry development in thos.e countries. But the growth in the use
 
of food crops for feeddeclined in Ethiopia and the 

slowwas in Kenya and Nigeria, and even;ahelian countries. The other countries
 
in the region show a fairly rapid combined growth rate of 4.2 percent
 
in the utilization of the major staple food crops for animal feed. As
rates 
of increase 


an dverage for the group, this growth rate suggests that even faster
i1 feed use
countries were attained
during by a number of these
Sub-Saharan the period.

77 meat consumption increased between 1961-65 and 1973

at an average annual 
rate of 2.1 
percent (Table 7). 

same period, milk and egg consumption increased at 2 percent and 3.5
 
percent During the
per year, 
respectively. 
Meat
behind population growth (2.7 percent per year), while egg consump

and 
milk consumption
tion lagged
grew more rapidly.
Among the meat groups, beef and veal
population growth in general, except in Tanzania and Zimbabwe. Mutton
 

consumption lagged behind
and goat meat consumption In Sub.-Saharan Africa grew at the slowest
 
except
Sub-S hara
pork and


pace 
in Madagascar
Sub-Saharan o andoand Zimbabwe.pork and On thePoultry other hand,P"Pulation,6/ with 

consumption generally

In Su- Poultry consumption gaining 

outpaced
"haranfailed milk consumption, the fastest.to keep goat,decreasing up with population camel,

in Kenya, growth, with 
and sheep milk

1973-77. Camel Tanzania, goat milk
milk and Uganda even
consumption, between 
1961-65
countries which and
Su~h 
as Ethiopia is relatively
stagnated during and, especially, important in
 

rapidly the same period. Somalia, 
 generally
in Nigeria reaching almost 
Cow milk consumption 
Increased
13 percent
total in 1973-77.Z/' of the Sub-Saharan
 

X Tanza-nia isa notable 
exception:
percent between 1961-65 and 1973-77.
pork consumption dropped
 

7/ Cow milk consumption in Nigeria was
Tanzania ini973-77. second only 
to that in
 



Table 6--Changes in the domestic utilization of major staple food crops, for selected countries and
 
country groups, 1961-65 to 1973-77.
 

Average AnnualReltiveDistr 
 o AGrowth
Country/ ReativeDistrbution Rate of
Among Uses
1961-65 Ayerage 
 Domestic Utilization
Country Group 1973-77 /)verage
Food Feedal hersi Food 1961-65 to 1973-77FeedS/ OthersiY Food Feed. / Other~i 
Sub-Saharan 


(percent)
 
Africa 77.2 2.2 20.6 79.7 2.4 17.9 2.6 2.9 1.1
Ethiopia 
 89.3 0.3 
 10.4 90.2 0.2 
 9.6 
 1.6 -1.2 0.9
Ghana 76.7 1.7 21.6 76.8 2.7 20.5 2.7 6.9 2.3Kenya 
 82.2 1.4 
 16.4 83.2 1.1 15.7 2.4 0.6 
 1.9

Madagascar 
 70.1 10.1 19.8 
 71.2 9.0 
 19.8 
 3.2 2.1 3.1

Nigeria 
 65.1 
 1.7 33.2 72.7 1.4 
 25.9 
 2.7 
 0.3 -0.4

Tanzania 
 85.3 
 1.5 
 13.2 
 85.7 
 1.5 
 12.8 
 2.9 
 2.6
Uganda 2.6
70.7 3.8 25.5 72.8 4.2 23,0 3.5 4.2 
 2.4

Zaire 
 90.7 0.6 8.7 90.8 0.6 
 8.6 3.1 
 2.6 3.1

Sahel groups! 79.5 0.9 
 19.6 
 81.0 0.7 
 18.3 
 1.6 -0.6 0.9
 
25 other
 
countries 
 80.9 3.5 
 15.6 
 80.5 
 4.1 15.4 2.8 4.2 2.7
 
note: See also Appendix 2, Table20
 
a/ Excludes cereal bran and cake.
 

b/ Includes seed, waste, and nonfood uses.
 
c/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta.
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Table 7--
Average annual growth rates of population and meat, milk,
and egg consumption for selected countries and country groups,

1961-65 to 1973-77
 

Country/ 
 b/Country Group 
 Populationa/ MeatCns 
Mil Eggs 

(percent)
 

Sub-Saharan Africa 
 2.7 2.0 
 2.1 3.5
 

Ethiopia 
 2.5 -0.4 1.4 1.5
 

Kenya 
 3.6 1.4 
 -0.3 4.9
 

Madagascar 
 2.3 1.7 0.4 
 1.6
 

Nigeria 
 3.0 1.5 6.6 
 3.0
 

Somalia 
 2.4 0.9 
 1.8 4.7
 

Tanzania 
 2.8 3.2 
 2.1 4.7
 

Uganda 
 3.4 3.3 
 2.9 7.2
 

Zimbabwe 
 3.6 5.5 
 1.5 2.7
 

Sahel groupl./ 2.6 
 1.0 1.2 
 2.3
 

25 other countries 2.5 
 3.7 3.3 
 6.0
 

Note: See also Appendix 2, Table 21.
 

a/ Based on population data for 1963 and 1975 from the United
Nations, Department of International Economic and Social Affairs,
WorldPopulationTrends and ProspectsbyCountry, 1950-2000: Summary
Reportof the178Assessment (New York: UN, 199).
 

b/ Consumption here refers to total domestic utilization.
 

c/ Includes cattle, sheep, goat, pig, and poultry meat in carcass
 
weight equivalents.
 

d/ Includes cow, sheep, goat, and camel milk and milk products in

whole-milk equivalents.
 

e/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and
 
Upper Volta.
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TRENDS IN FOOD TRADE
 

The five-year averages of imports 
and exports of the major
staple food crops 
in Sub-Saharan Africa during 1961-65 and 
1973-77
show that the region switched from being 
a minor exporter of food
crops in the earlier period to a major importer of these commodities
in the 
later period (Table 8). Exports of food crops (mostly
groundnuts) decreased by 56 percent whereas imports (mostly cereals)
increased by 122 percent. -he average annual 
net imports in 1973-77,
which amounted to 3.5 million metric tons, represented about 5 percent of the average yearly consumption in that period.
Of the eight major producers of foodAfrica, crops in Sub-SaharanEthiopia, Kenya, Madagascar, and Nigeria were net exporters
of these commodities 
in 1961-65. Only Ethiopia 
and Kenya retained
their trade positions until 1973-77. Because of its rapid increase in
food imports, Nigeria shifted from being the largest net exporter in
the earlier period to the largest net 
importer in the later period.
This appears to stem from the country's slow domestic food production
and rapid growth in incomes.8/ As reflected by the self-sufficiency
ratio, Nigeria's average annual 
net imports of food crops in 1973-77
were about 4 percent of domestic utilization.
Net imports 
of the four other major producing countries also
increased during the period, 
especially those of
increased to eight times the 1961-65 level. 
Tanzania, which
 

The Sahelian countries as
a group also shifted from 
net exporters 
to net importers of food
crops between 1961-65 and 
1973-77; their net 
imports of food c-ops
during the latter period 
amounted 
to about 8 percent of domestic
requirements. Aggregate average imports of major staple food crops by
the 20 other countries in Sub-Saharan Africa increased from less than
half a 
million tons in 1961-65 to nearly 1.5 millio,, tons in 1973-77.
In general, Sub-Saharan sufficiency ratios calculated from net
trade and domestic utilization during 1961-65 and 
1973-77 indicate
that there was an approximate balance between production and consumption of meat and eggs, but milk supplies were deficient (Table 9).9/
Sub-Saharan meat 
exports rose 14 
percent between 1961-65 and
1973-77, whereas imports only
rose 
 half as much.1O/ Meat exports
exceeded imports by about 3 percent of production. 'a-jor Sub-Saharan
net exporters of meat include Ethiopia, Kenya, Madagascar, Zimbabwe,
and the Sahel group, the latter being the 
largest. Nigeria, on the
other hand, is the largest Sub-Saharan net importer of meat.
Sub-Saharan milk exports during the 
same period rose about 60
 
As shown-in-Appendix 2, Table 23, Nigeria exported an average
of 0.8 million tons of food crops annually in 1961-65, almost all of
it in noncereal staples, mostly groundnuts.
 

9/ Balance is shown by a sufficiency ratio of 1, surplus if itis above unity, and deficit if it is below unity.
 

10/ Trade in meat is adjusted for trade in live animals (incarcass weight equivalent). 



Table 8--Exports, imports, net trade, and sufficiency ratios of major staple food crops, 1961-65 and
 

1973-77 averages
 

Exports Imports

Conr/Rela- Rela- Sufficinty
 

Country/ tive tive Net Trade.P RatloRL 
Country Group 1961-65 1973-77 Change 1961-65 1973-77 Change 1961-65 1973-77 1 5977 

(1,000 metric (per- (1,000 metric (per- (1,000
 
tons) cent) tons) cent) metric tons)
 

Sub-Saharan
 
Africa 2,543 1,113 -56 2,090 4,640 +122 453 (3,527) 1.009 0.949
 

Ethiopia 89 119 +34 12 106 +818 77 13 1.017 1.002
 

Ghana 1 3 +222 107 184 +72 (106) (181) 0.933 0.917
 

Kenya 112 166 +36 90 46 -49 22 120 1.107 1.041
 

Madagascar 78 31 -60 44 108 +147 34 (77) 1.022 0.966
 

Nigeria 824 70 -91 123 787 +541 701 (717) 1.049 0.960
 

Tanzania 78 24 -69 109 267 +144 (31) (243) 0.987 0.929
 

Uganda 24 ..S/ -99 42 28 -34 (18) (28) 0.992 0.992
 

Zaire 4 1 -88 158 414 +162 (154) (413) 0.961 0.927
 

d/ 
Sahel group 672 282 -58 337 838 +149 335 (556) 1.060 0.916
 

25 other
 
countries 661 417 -37 1,068 1,862 +74 (407) (1,445) 0.971 0.926
 

Note: See also Appendix 2, Table 23.
 

a/ Exports minus imports; negative values are in parenthesis.
 

b/ Ratio of the sun of net trade and total domestic utilization to total domestic utilization.
 

c/ Less than 500 metric tons.
 

d/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta.
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Table9--Elports,Iqports, net trade and sufficiencyratiosof livestock
selected Countries and country 8r~os.1961.se6nd1973-77 
and poultryPreducts. for 

Country/ ------- t-.-Country 1%1- 1973- tive Net Trifle1961- SurffigcrcyGroup 19,73. tie65 71 Cange 65 
T 9T TWF° 7gr.77 Change 55 7 
 65 


(1.000metrictons)(por- (1.000metric tons)(per. (1.000metrictons)
 
cent) cent) 

Sub-SaharanAfrica 263.5 301.2 MeL14.3 
 195.2 
 209.2 
 7.2 68.3 
 92.0 
 1.032 
 1.034
Ethiopia 5.4 12.3 128.1 
 0.1 
 0.2 261.1 
 5.3 
 1.013
Kenya 12.1 1.031
13.1 12.7 
 -2.4 
 7.4 
 2.0 -73.6 
 5.7 
 10.8 
 1.041 
 1.066
Madagascar 
 7.5 
 8.4 12.4 0.4 
 0.1 -64.6 7.1 
 8.3 
 1.053 
 1.051
Nigeria 
 1.4 0.1 -95.3 41.7 
 44.1 5.6 (40.3) (44.0) 0.883 
 0.893
Somali& 14.8 29.3 
 98.4 
 ..d/ 
 ..d/ 14.3 14.8 
 29.3 
 1.161
Tanzania 1.286
10.5 
 2.9 -72.5 
 1.5 1.6 7.6 9.0 
 1.3 
 1.080 1.008Uganda 0.8 .. / -94.0 2.6 1.4 -48.0 (1.8) (1.3) 0.974 0.983Zimbe 18.7 16.8 -10.0 
 2.7 
 1.0 -63.6 16.0 15.8 
 1.185 
 1.096
 
10 7
SahelGroupt/
25 other .5 84.3 -21.6 21.4 
 7.9 -61.2 87.1 
 76.4 1.357 1.278
 

countries 83.9 
134.3 
 60.1 118.4 150.9 
 27.4 (34.5) (16.6) 0.933 
 0.979
 

i.t/
 
Sub-Saharan
 
Africa 33.0 
 52.6 
 69.4 
468.5 1.254.1 156.7(455.5) 
(1.201.4) 0.912
Ethiopia 0.8200.1 
 0.7 469.0 
 7.7 15.6 103.1 (7.5) 
 (14.9) 0.989
Kenya 0.981
23.2 48.3 
 108.3 
 19.5 
 7.4 -62.7 
 3.7 
 40.9 
 1.051 1.058Madagascar 
 ... / 
 ..d/ 500.0 20.1 17.8 
-11.6 (20.1) (17.8) 0.579 
 0.643
Nigeria ... 
 ... 
 ... 68.1 
 394.2 
479.2 (68.1) (394.2) 0.78? 0.430Somalia ... 
 ... ... 1.0 
 11.9 1,118.9 (1.0) 
 (11.9) 0.998 
 0.983
Tanzania 
 0.2 
 ..Al -94.9 
 59.6
37.3 60.0 (37.0) (59.6) 0.937 
 0.921Uganda 
 0.1 ... 
-100.0 
 23.7 24.9 5.0 (23.6) (24.9) 0.908 
 0.931
Zimbabwe 8.5 
 -... 14.1 -1.9
100.0 
 14.3 (5.9) (14.1) 0.974 
 0.948
Sahel groupt/ .. d/ 0.5 1.321.0 
39.1 156.0 
299.4 (39.0) (255.5) 0.95825 other 0.853
 

countries 
0.9 
 3.1 261.3 
257.8 
 552.6 114.3(257.0) (549.5) 0.705 0.574
 

is
Sub-Saharan
 
Africa 
 1.1 
 0.6 .45.7 
 1.2 
 2.3 83.4 (0.1) (1.6) 
 1.000 
 0.996
Ethiopia 
 0.7 
 0.4 -51.8 
 ... 
 .. 
 ... 0.7 
 0.4 
 1.012 
 1.006
Kenya 
 0.2 
 0.1 -50.0 
 ...
E/ ..,C/00.0 0.2 0.1 
 1.020 
 1.006
Madagascar .. / ...
d/ .... ... / .. / 33.3 .. .
 .d/ ......
 
NiIgeria 
 ..
Ni e io. ..
 ..
.
 .
 .. 
 ... 
 ... 
 ... 
 ...


•O0 ...
.. 
 ... 
 .. 
 .. 
 ... .., 
 . .
 ... 
 ...
 
Tanze;a .. / .. / 250.0 .. d/.. /-8 . ... d/
2 6 ... ...
 
Uganda 
 .. I 
 ... -100.0 .. .. dld/.64.3 .. / .j ... 
 ...
Zimbabwe 0.1 ... -100.0 ... ... ... 
 0.1 ... 1.015

Sahel group!/ 

1.00 
..d/ 0.1 318.2 
 0.3 0.1 -66.0 (0.3) 
 .. 61 0.985 

25 other 
countries ..aI ..d/ 58.6 0.9 2.2 139.0 (0.9) (2.1) 0.980 0.977
 

Note:The ellipsessignifythattradeinthiscommodity is nil or 
negligible.
 
.1/ Exportsminusimports;negative valuesare 
 in parentheses. 
bR atio of the sum of 
net tradeand totaldowesticutilization
to totaldomestic
utilizat ion.
 
E/ Includescettle,sheep,goat.pig. and poultry meat, 
 adjustedfor tradein liveanimals
incarcassweightequivalent.
 

d/ Less than50 metric tons.
 
!/ Includes Chad. Gambia. Mali. Mauritania. Niger. Senegal. an Upper Volta.

I/ Includes
cow.sheep,goat.and camelmilkand milk productsInwholemilk equivalents.
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percent, whereas milk imports increased by more than 150 percent. 
Total Sub-Saharan imports of milk rose from about 9 percent of milk
 
consumption in the early sixties to about 18 percent by the mid
seventies. Most Sub-Saharan countries are net importers of milk and
 
milk products,11/ with Nigeria being the leader.12/ Milk imports 
dropped, however, in Kenya, Madagascar, and Zimbabwe between 1961-65
 
and 1973-77. Kenya was the only milk exporter of any significance. 

In Africa eggs are not readily traded across wide distances,
 
because that would involve refrigerated storage ztnd transportation. 
Therefore, egg consumption is generally limited by local availabi
lity. Thus, most Sub-Saharan countries end up being "self-sufficient" 
in eggs.
 

PROJECTIONS OF FOOD PRODUCTION AND CONSUMPTION
 

Assuming that 1961-77 production trends continue, by 1985 Sub-

Saharan Africa will have a probable deficit of major staple food
 
crops of 11 million tons if per capita income grows slowly or 12 
million tons if income expands rapidly.13/ If projections are
 
extended to the year 2000, the probable production shortfalls would
 
be about 36 million tons if income growth is slow (Table 10). The 
expected gaps between domestic food output and requirements in 1985
 
and 2000 represent about two and six times, respectively, the esti
mated shortfalls of these commodities in the region during 1977. 
Rapid growth of food production in some countries, especially Kenya,
 
may generate aggregate national surpluses of 3 million tons in 1985
 
and 10 million tons in the year 2000. These potential surpluses would
 
be offset by deficits in other countries resulting in net deficits of
 
8-9 million tons in 1985 and 26-30 million tons in 2000 for the 
region as a whole. 

Kenya's surplus output of food crops of 0.8 million tons in 1977
 
could increase to about 2 million tons by 1985 and to more than b 
million tons by 2000, if production performance is maintained (Table

11). Unless the growth rate in food production is significantly 
increased in Nigeria, however, the expanding market demand for major
 

11/ Milk products, such as skimmed milk powder, are in whole 
milk equivalents.
 

12/ Nigeria's sufficiency ratio in milk dropped from 0.79 in
 
1961-65 to only 0.43 in 1973-77, when it was importing 57 percent of
 
its total domestic utilization of milk and milk products.
 

13/ It should be emphasized that these projections are not
 
intended as forecasts. Projected food gaps are indications of poten
tial future food problems if historical production trends remain
 
unchanged and the assumed conditions for growth in consumption, (that
 
is, rates of growth of population and per capita income) would occur.
 
See Appendix 1 for further details.
 

http:rapidly.13
http:leader.12


__ 

Table lO--Trend-based projections of food production and consumption in Sub-Saharan Africa, 1985
and 2000
 

Assumptions Regarding 1985

Produc- _ 

2000Projected Constuption Consump- Surplus/{Deficit)tion 
 tion Gross P000Net 
 uts 

et
 

(million metric tons)
 

Major staple food crops
 

Low-income growth 
 81.0 89.0 3.3/(11.3) 
 (8.0) 112.7 
 138.6 10.2/(36.1)
MeatHigh-income growth (25.9)

81.0 90.3 3.0/(12.3) (9.3) 112.7 
 143.2 9.8/(40.3) (30.5)
 

Low-income growth 
 3.9 4.2 0.4/(0.8) (0.3) 
 6.3 9.1 1.1/(3.9) 
 (2.8)
High-income growth 
 3.9 4.7 0.3/(1.2) 
 (0.9)
Milk 6.3 12.2 0.6/(6.5) 
 (5.9)
 
5 9 

Low-income growth 
 6.5 
 9.7 0.2/(3.4) 
 (3.2) 
 8.3 

EggsHigh-inc,e growth 

18.8 0.0/(10.6) (10.6)

6.5 10.4 0.1/(4.0) 
 (3.9) 
 8.3 23.5 0.0/(15.3) (15.3)
 

Low-incEg growth 0.5 0.6 gs. ) (0.0) 1.0 1.4 0./(.) 

High-income growth 
 0.5 0.6 0.0/(0.1) (0.1) 1.0 1.8 0.1/(0.9) (0.8) 

Notes: Figures may not add to totals because of rounding. See also Appendix 2, Tables 24 and 25.
 



Table 11--Production surplus/deficit of major staple food crops for selected countries and countrygroups, estimates for 1977 and projections to 1985 and 2000.
 

1985 
 2000
 
Low-Income High-lncome Low-IncomeCountry/Country Group 1977 Growth Growth 

High-Income
Growth Growth
 

(1,000 metric tons of cereal equivalent)
 

Sub-Saharan Africa 
 1,198/(6,342) 3,257/(11,330) 3,012/(12,315) 10,153/(36,057) 9,814/(40,312)
 

Ethiopia (285) (959) (1,101) (3,192) (3,810) 

Ghana (178) (423) (461) (1,672) (1,848) 

Kenya 806 2,050 1,967 5,540 5,270 

Madagascar (85) (143) (181) (566) (752) 

Nigeria (1,396) (3.616) (3,804) (15,538) (16,386) 

Tanzania (101) (584) (651) (1,736) (1,888) 

Uganda (301) 240 153 (10) (398) 

Zaire (479) (948) (1,085) (1,150) (1,690) 

Sahel groups/ 302/(532) 114/(1,216) 91/(1,335) 75/(4,445) 70/(4,974) 

25 other countries 90/(2,983) 853/(3,411) 801/(3,697) 4,538/(1,749) 4,474/(8,566) 

Note: Low- and high-income growth assumptions are 75 percent and 125 percent, respectively, of
the average annual growth rate of per capita gross national product during 1966-77. Data for
country groups show both gross surplus and gross deficit; their algebraic sum gives the net surplus
or deficit. Deficits are indicated by parentheses. See also Appendix 2, Table 24.
 

a/ Includes Chad, Gambia, Mall, Mauritania, Niger, Senegal, and Upper Volta.
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staple food crops due to rapid 
increases 
in population and 
incomes
could widn the gap from 1.4 million tons in 1977, to 4 million tons
in 1985 and 
to 16 million tons
probably have in 2000. Ethiopia
a deficit and Zaire would
of about I million tons
because food production is growin 
each by 1955, but
 

shortfall slowly in Ethiopia,
would be 3.2-3.8 its 9x5ected
million
1.2-1.7 million tons in 2000 compared
tons in Zaire. to only

Tanzania Production shortfalls 
in Ghan. any
are expected to reach 1.7-1.9 million tons each because of
their slow 
growth 
in food 
crop output 
and high population grcyth.
Widening food gaps are also expected in the Saheliar countriPs.
Their 0.5 million ton gross deficit may more than double by 1985 and+

countries 

increase to nearly 5 million tons by the year 2000. Surpluses of some
in this 
group, particularly
equaled 60 percent of the 

Gambia and Senegal, which
Sahel's
drastically decline to less than 2 percent of the expected shortfall
 

gross deficit 
in 1977, wou'd

in 2000. 
 Gross deficits i.a 
major staple food crops of the 20 other
countries 
in Sub-Saharan 
Africa, 
several
food importers, are projected of which are traditional
at 3.4-3.7 million
7.7-8.6 million tons
tons in 1985 and
in 2000. However, aggregate national surpluses
of a number of countries in this group may increase from 0.8 million
tons 
in 1985 to about 4.5 million tons 
in 2000, which can partially
offset the projected deficits in other countries.
If attaining self-sufficiency in the major staple food crops in

Sub-Saharan Africa 
by 
2000 is a goal, the region as 
a whole would
need a yearly increase in output from 1977 to 2000 of 3.4 percent at low-income growth 
rates and 3.5(Table 12). These peOrcent at high-income growthincreases ratesaretrend-projected about 1.4 percent higher than therate of growth ofAlthough food cropsit is unlikely that during the period.such drasticfood crop production could occur 

increases in the region'sin suchattain self-sufficiency by 1985 Sub-Saharan 
a short span of time, to

output would needfrom the projected growth rate of 1.9 percent a year to 3.6-3.7 per

to risecent a year. Among the selected countries, the historical trends in
Kenya and Uganda for 1977-85 and in Kenya alone for 1977-2000 exceed
the self-sufficiency 
rates. Major 
increases 
in production would be

required in Nigeria and the Sahelian countries where trend rates
exceedingly 
low. The are
trend-projected
double growth
in Ethiopia rates would
and Ghana for have to
ficiency in food crops 

these countries 
to achieve 
suf
countries would require an average yearly output growth of at 
least
 

in both 1985 and 2000. As a group, the other

3.8 percent to balance the projected consumption of those commodities
in the year 2000.
If the 1961.77 production trends for livestock and poultry products also continue, Sub-Saharan meat output is projected to increase
from its 
1977 level 
of 3 million tons to about 3.9 million tons in
1985 and to 6.3 million tons in 2000 (Table 10).production is projected to be much faster than the regional 3 percent
 

The growth in meat

annual growth 

Sahel, 

in Somalia, Uganda, and Zimbabwe, much slower
and stagnating in Ethiopia. On the other hand, meat consumption is expected 

in the
 

to increase from about 3 million tons in 1977 tobetween 4.2 and 4.7 million tons by 1985, and to 9-12 million tons by
 



Table 12--Projected growth rates of population and food crop production, and the average annual
 
growth rates of production required to meet projected consumption for selected countries and 
country groups, 1977-85 and 1977-2000.
 

Production Growth Rate Requlrej to Meet 
Projected Consuaption!-
Projected Growth Rate 

opulatIon Production 1977-85 1977-2000 
Country/ 977- 17977- 1977- 1977 tEuw-Income High-Income Low-Income High-Income 

Country Group 85 2000 85 2000 Growth Growth Growth Growth
 

(percent)
 
S-b-Saharan 

Africa 3.1 3.0 1.9 2.1 3.6 3.7 3.4 3.5
 

Ethiopia 2.7 2.7 1.2 1.2 3.1 3.3 2.8 3.1
 

Ghana 3.2 3.1 1.2 1.2 3.4 3.5 3.3 3.5
 

Kenya 3.9 3.7 5.0 5.0 .. N .. bV .. b/ .. b1 

Madagascar 2.8 2.8 2.0 2.0 2.7 2.8 2.6 2.8 

Nigeria 3.4 3.3 0.5 0.5 2.9 3.0 3.1 3.2 

Tanzania 3.2 3.2 2.2 2.2 3.9 4.1 3.4 3.5 

Uganda 3.2 3.2 2.8 2.8 .. t/ .. b 2.8 3.1 

Zaire 2.8 2.6 2.7 2.7 4.4 4.6 3.2 3.4 

Sahel groupY' 2.8 2.8 o.54d / 0.5_d / 2.5 2.7 2.5 2.7 

25 other 
countries 2.9 2.8 2.6d/ 2.9d/ 4.4 4.5 3.8 3.8 

Note: See alsi Appendix 2, Table 24.
 

a/ Based on the 1977 estimate of trend production.
 

b/ Less than the projected growth rate of production.
 

c/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta.
 

d/ A zero growth rate is assumed for countries with negative trends during 1961-77.
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2000. The projected regional consumption growth rates exceed those of

Population. Demand isexpected to grow fastest inNigeria, given its

high growth rates 
 of per capita
national meat GNP and population.
shortages for the region Aggregate
Million tons are projected to ba 0.8-1.2
(Table 13). The 


in1985, but by 2000 they may reach 3.9-6.5 million tons
largest 
 deficit
countries, will be
on in Nigeria. 
 Surplus
that the 
the other hand, include Somalia and Uganda. Assumingpotential shortages in one country could besurpluses in another, the region would face net deficits of 0.3-0.9
 

offset by themillion tons of meat in1985 and 2.8-5.9 million tons in2000.
Sub-Saharan 
milk production 
is projected

6.5 million 

to increasehalf the rate of population growth, from 5.8 million tons in1977 to
 
at only
tons in 1985 and 8.3 million tons in 2000. With milkby 1985 and 

demand rising 
to 
from 7.4 million tons in 1977 to 9.7-10.4 million tons19-24 millionsevere tons by 2000,and widespread milk deficits

Aggregate if no changes in food will beshortfalls may reach 10-15 
policy are made.14/million tons by 2000, NigerTawill lead inexcess demand.
Egg production 
in Sub-Saharan Africa
faster than population. is projected toFrom increase0.4 million tons injected to reach 0.5 million tons by 1985 and close 

1977, it is proby 2000. 
But egg consumption to 1 million tonsin the region may
million tons in1985, and to 1.4-1.8 million tons 
increase to 0.6
jections show an approximate balance in 1985 and notional deficits of
 

in2000. These pro0.5-0.9 million tons in 2000. Egg shortages would tendsevere in Ethiopia, Nigeria, and Zimbabwe. 
to be mostThe 
region's trend-projected production growth
milk, and eggs are about rates3.0 percent, of meat,per year, respectively (Table 14). 

1.5 percent, and 4.0 percentset, policies would have If a goal of self-sufficiency isrates to be adoptedto 5-7 percent to increasea year to these growthrequired growth rates for some 
fill the expected deficits. The
of the countries appear staggering.


For example, under varying assumptions, rates of 9 percent a
year and

higher are needed to cope with the rapid increase in demand for these
 
commodities inNigeria, incomparison with trend-projected production
growth rates of 1.5-3.0 percent a year.
 

CONCLUSIONS
 

The foregoing projections show that if past food production per
formance in Sub-Saharan
serious Africa continuesproblems in the regionmeeting the food will facepopulation, especially needs of its 
rapidly growing
if incomes
decades. Aggregate production also rise swiftly

shortfalls in the coming
of staple 
food crops are
to more 
in 

expected to increase from 9 percent of domestic requirementsin1977
than 25 percent 
 the year 2000. 
The projections 
for
4/ Even-Kenya, a milk1 .. surplus country, is projectedinto deficit by 2000. to fall 
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Table 13--Projecteed production surplus/deficit of meat, milk, and eggs, 1985 and 2000 

Meat 
 Milk 

Low-T_ 
Income Income

Growth Growth 

(1,000 metric tons)

1985 

181.0/ 138.2/

(3,384.7) (4.007.4) 


(249.1) (286.6) 


181.0 138.6 


(34.0) (39.1) 


(1,119.8) (1,312.8) 


(145.4) (167.0) 

(235.0) (321.2) 

(155.2) (190.9) 

(75.9) (91.0) 

(381.6) (426.3) 

(988.7) (1,172.9) 


2000
 

(10,557.9) (15,259.7) 


(701.9) (867.9) 


(286.9) (516.5) 


(72.8) (98.6) 


(4,484.7) (6,760.7) 


464.8 537.0 


(852.9) (1,208.8) 


(340.7) (528.0) 


(275.0) (360.0) 


(981.1) (1,181.1) 


(2,097.1) (3,201.1) 


Low-
Country/ Income 


Country Group Growth 

Sub-Saharan Africa 424.E/ 

(75/.5) 

Ethiopia (87.3) 

Kenya 3.2 

Madagascar (16.4) 


Nigeria (383.9) 

Somalia 81.0 

Tanzania (42.9) 

Uganda 31.4 

Zimbabwe 10.7 

Sahel Groupl/ 41.0/ 
(9.0) 

25 other 
countries 257.5/ 


(218.0) 


Sub-Saharan Africa 1,058.4/ 

(3,872.7) 


Ethiopia (399.9) 


Kenya (155.9) 


Madagascar (110.8) 


Nigeria (2,345.6) 


Somalia 209.3 


Tanzania (231.0) 


Uganda 93.2 


Zimbabwe 49.8 


Sahel Group 21.3/ 

(150.1) 


25 other
 
countries 684.8/ 


(479.4) 


Hi gh-
Income 

Growth 

336.1/ 

(1,204.5) 


(118.6) 


(18.9) 


(35.2) 


(624.9) 

71.1 

(68.7) 

17.4 

(10.2) 

25.8/ 
(24.2) 

221.8/ 

(303.8) 


625.4/ 

(6,524.9) 


(555.8) 


(302.6) 


(206.2) 


(3,710.5) 


161.3 


(401.3) 


17.2 


(77.5) 


(287.4) 


446.9/ 

(983.6) 


LOW-
Income 

Growth 

32.8/ 

(65.1) 


(9.0) 


3.9 


(0.3) 


(46.1) 


0.2 

4.6 

(0.7) 

(2.8) 

4.4/ 
(0.8) 

19.7/ 

(5.4) 


132.6/ 

(507.0) 


(44.0) 


(11.5) 


(1.0) 


(423.6) 


1.1 


3.0 


(1.5) 


(11.7) 


6.7/ 

(4.6) 


110.3/ 

(20.6) 


Eggs
 
H gh' 
Income
 
(rowth 

20.2/
 
(129.1)
 

(14.5)
 

1.6
 

(0.3)
 

(96.9)
 

0.0 

1.9 

(1.8) 

(4.0) 

3.7/ 
(1.9) 

13.0/
 
(9.7)
 

77.9/
 
(905.2)
 

(71.6)
 

(5.1)
 

(1.0)
 

(720.1)
 

0.0
 

(16.2)
 

(7.0)
 

(19.4)
 

4.1/
 
(11.1)
 

73.8/
 
(53.7)
 

Note: See also Appendix 2. Table 25.
 

Deficits are Indicated by parentheses.
 

a/ Low- and high-income growth assumptions are 75 percent and 125 percent, respectively, of theaverage annual growth rate nf gross national product per capita diring 1966-77. 

b/Includes Chad, Gambia. Mall, Mauritania, Niger, Senegal, and Upper Volta. 
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Table I4--Trend-proJetd growth rates of meat, milk.nrale th rntes of and egg production and the averaguird tom t roected consproductionton 
Production _ 
growth Rate 

Required Growth Rate for Consution T tA LCountry/ TJru11770 Low- nome v, as;s,Country Group High-lnco85 2000 Low-lncome Kigh-l-cGrowth GrOwth Growth Growth 

(percent)
Sub-Saharan 


eait

Africa 2.9 3.1 5.2 6.4 5.3 6.4Ethiopia 
 -0.3 -0.3 
 2.5 
 3.3 
 3.0 

Kenya 2.8 

3.8 
2.8 .. b/ 3.7 5.4Madagascar 1.3 1.3 

4.3 
2.3 
 3.3 
 2.9


Nigeria 1.g 1.9 
4.0 

16.0 . ,e 9.2
Somalia 4.6 4.6 ... V._b/ V../ bTanzania 2.6 2.6 4.g 6.1 
 5.0 6.2Uganda 4.6 4.6 .. 
 ...
Zimbabwe V / ..b/5.0 5.0 b/.. b. 5.4 
 .. b/ 5.5 

Sahel groupd/ 1.0 1.2 1.3 1.7 2.4 3.325 other
countries 4.4 4.5 6.5 7.3 5.3 6.1 

Milk
Sub-SaharanAfrica 1.5 1.6 7.0 7.8 5.3 6.3Ethiopia 
 0.9 0.9 4.5 
 5.0 
 3.5

Kenya 4.0 

1.8 1.8 .. b/ b/ 2.5 3.1Madagascar 
 -0.1 -0.1 
 10.0 
 C/ 
 5.5 
 6.6
Nigeria 1.5 1.5 ...C/ 
 , / /Somalia 
 1.1 1.1 
 3.3 
 3.6 
 2.9 
 3.1
Tanzania 2.0 2.0 5.0 6.0 4.4 5.1Uganda 2.6 2.6 7.5 8.4 4.9 5.8Zimbabwe 
 1.3 1.3 
 4.3 
 4.8 
 4.5Sahel grouPd/ 0.6 0.7 
3.9 

4.9 
 5.4 3.6 4.0 
25 other


Countries 2.4 2.6 . ./ ... S/ 6.8 8.1 

Sub-Saharan
 
Africa 3.6 4.0 5.1 6.5 S.8 6.9Ethiopia 
 1.5 1.5 
 2.8 
 3.6 
 3.1 
 3.g
Kenya 6.0 6.0 ... b 

Madagascar 

.. V .. / 6.3

1.7 1.7 
 1.9 
 1.9 
 1.9 
 1.9
Nigeria 3.0 3.0 6.4 .4 
 7.6 9 3Somal la 4.6 4.6 ... bV 4.6 ... b 4.6Tanzania 4.6 4.6 .. / ./.. 
 5.6Uganda 3.6 3.6 4.2 5.1 3.9 47
Zimbabwe 2.6 2.6 5.4 6.5 5.0 6.1Sahel groupg/ 2.6 2.8 
 2.9 
 3.3 
 3.2 
 3.6
 

25 other
 
countries 5.9 5.9 6.0 6.4 6.1 6.5 
Vf Based on the 1977 estimate of trend production.
 
./ Less than trend-projected growth rate of Production.
 
I/ More than 10 percent. 
.9/ Includes Chad.Gaabia, ait. Mauritania, Niger. Senegal, and Upper Volta. 
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livestock and poultry production also show large shortfalls. Relative
 
to domestic needs, the projected aggregate 
food gaps by 2000 are

about 40-50 percent for meat, 55-65 percent for milk, and 35-50 per
cent for eggs.


The national policies that the countries in the region would
 pursue in co!,ing with 
these potential shortfalls will necessarily

vary depending upon the physical endowments of the country and 
its
fiscal resources. Three options (or combinations thereof) are open to
these economies for closing the food gap: 
to increase domestic production, to utilize food transfers, and to reduce consumption.


Whereas the magnitudes of current food deficits, and possibly
those of 1985, appear to be manageable, the huge sizes of the
exppcted food gaps in the Sub-Saharan countries by the year 2000
suggest that they may be 
only partially filled 
by trade. Assuming

that the food supplies available in the world market would be adequate, which is unlikely, the 
foreign exchange requirements would
place a considerable burden on 
national finances. They would be 
ex
tremely difficult for poor countries to bear. And even for a country
like Nigeria, with ample opportunity to earn foreign exchange, in the
 year 2000 financing 40 percent of consumption of food crops, 60 percent of eggs, 80 percent of meat, and 90 percent of milk may not be a
rational policy choice. Furthermore, major dependence on external sources for domestic food needs can be 
risky in the face of com
petition with high-income developing countries and with developed

economies. Needless to say, the cost 
 of food imports can be
exceedingly high 
during periods of short supply; the consequent

increase in domestic food prices 
can lead to reduced consumption

which would have major adverse effects on the poorer segments of the
 
population.
 

Domestic production increases in the food-deficit countries must
account for the greater part 
of the task of minimizing future food
 gaps in the Sub-Saharan countries. But programs designed to achieve
gap-filling increases in food output by the year 2000 will 
necessar
ily entail large investments. Output increases from new investments
 
cannot produce results quickly enough to meet expected food deficits
in 1985. Thus shorter-term strategies may have to be developed.


The share of noncereal staple food crops in Sub-Saharan consumption is greater than in other developing regions. Increased domestic
output of these commodities, especially rootcrops, could potentially
meet a significant part of future food requirements in many countries
 
and reduce the pressure for larger cereal imports.


While raising food crop production levels, Sub-Saharan Africa

will probably also have to cope with the continued occurrence of extreme weather fluctuations in the region. Most of the growth in food
 crop output in many countries has come from area expansion; growth in
output per hectare has been small 
and sometimes declining. If the
 
past instability of crop yields can 
be directly attributed to bad
weather, investment in irrigation may be desirable. This would notonly reduce vulnerability to weather, but also help ensure that theyield-increasing inputs being applied, such as fertilizer, can be
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effective.l 


/
The so(tal changes that Africa Is undergoing
changes in consumer Preference that favor a 
are accompanied byProducts. Thus increased domesticdometf greater denbecomes c Prod ct i n of thee COffimportant. production aof thes ,oditi esGrowing urbanization end for antmalhusbandry. demands moreIn light intensive animalirovene ts 

of the projected deficitin dairying, especially in milk availabilitynecessary. cattle developentThe shift to wouldalso calls for the 
increased consumption be 

use ofchicken and eggsof imroved technology in Poultry farmling.
As animal husbandry intensifies, the derived demand for feeds
 
generates competition with the direct consLption of staples as food.

Cheaper feed sources therefore need to be found.
Finally, thE need for support from the international 
cWmjnity
be more pronounced. Financial assistance would be needed especially
 

in coping with the expected food problems in Sub-Saharan Africa will
to Supplement domestic resourcesat increasing for the requiredfood output. investmentscommercial Expor-Aed food aid can aimed
supplementimports, these poor countries whatever can afford. This would helpin Ethiopia and the Sahel 


Prevent further declines in the per capita food intake of populationsgrowth significantly exceeds growth 
in the use 


couavies, for example, where population

direct human consumption. of food crops for
 

etale 
 scussions
investnents on
are Presented irrigation and other agriculturalelsewhere 
in this collection
Orajn's paper entitled "Production Potentials in Peter
in Africa:
Strategies." Issues and 
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APPENDIX 1: METHODOLOGY, ASSUMPTIONS AND DATA SOURCES 

tMethodology 

The analysis of production trends in this paper fits a logarith
mic trend equation to the 1961-77 output data of a commodity or group
,of commodities for each of the 40 countries inSub-Saharan Africa.16/
 
Country trend estimates for the end years of the observation perTodare then aggregated to obtain trend indications for country groups 
.and for the region as a whole. In examining the changes that have 
occurred inthe conswniption and trade of the commodities under study,

the analysis makes use of the five-year averages of the data of each
country or country group during the periods 1961-65 and 1973-77.
 

The production of a commodity or canodity group in each country

is projected to 1985 and 2000 as an extrapolation of the fitted
 
equation mentioned above. Exceptions are for countries that exhibit
negative historical trends, for which a 
zero growth in production is
used and the 1977 trend estimatE of the fitted equation mentioned
above is applied for both 1985 and2000o. This procedure is employedfor each food group (major staple fiod crops, meat, milk, and eggs).


Consumption projections are generally based on trends during the
period 1966-77. Using the 1977 per capita trend level of food use as
 a base, increases in the utilization of the cominodities for direct
human consumptiorn are based further on assumptions regarding changesin population and per capita incomes.17/ For the major staple crops,
the projected quantities for seed use are related to projections of

harvested area. Allowances for waste are based on 10 percent of pro
jected production while the quantities for feed and nonfeed uses are
extrapolations of 1966-77 trends. For livestock and poultry products,

the projections for feed 
use (milk) are based on trend levels, but
constrained by the growth rate of milk production. "Seed" (eggs forbreeding) and waste (milk and eggs) are assuned to be percentageallowances from projected production levels. Following the generalhistorical pattern of Sub-Saharan data, little or no allowance ismade for meat wastage or for industrial use (processed goods from
manufacture) of meat, milk, and eggs. Therefore, these utilization
 
categories were assumed to be zero.
 

16/ The exponential equation Yt - A . Bt was used, where Y is

the e-stimate of production and t isthe period inyears.
 

17/ For consumption projections, the equation used is of theform ct " C (1+ gz)t where ct represents the per capita consumption
in 1985 or c000;c is the trend estimate of per capita consumptionin 1977, g is the assumed annual growth rate in GNP per capita, z is 
the estimate of income elasticity, and t is the period inyears. The
projected per capita consumption is expanded to total consumption
using the medium-variant population projections prepared by the
 
United Nations.
 

http:incomes.17
http:Africa.16
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Assumptions
 
As suggested by the methodology outlined above, output projec

tions assume 
that the 1961-77 trends will 
continue into the future

except for commodity groups with negative growth 
rates. For the pro
jections of consumption, the assumed population growth rates 
those shoI by 
medium-variant 
 follow
projections
whereas the rates of increase in income at 

of the United Nations

"low-income growth"
the average annual rate 

and
 
"high-income growth" are 75 percent and 125 percent, respectively, of
1966-77 period. Minimum 

of growth of GNP per capitayearly growth during thepercent ratesare set for low- of 0.5 percent and 1.5and high-income6.0 percent growth;for the latter a maximum rate ofis also assumed. Consumption projections
 
further assume declining Income elasticities of demand over time and
unchanged price relationships.
 

Data Sources 
The historical series on production, consumption
the estimatev 


modities 
of income elasticities and trade and
covered in the study 

of demand of' the
are food comstatistics from the FAO.
on production Specifically, the
are drawn from the 1978 FAO Production Tape
 
while those on consumption and trade are FAO-generated data for their

global study, Aiculture.: Toward 2000. Time-series data
World Bank figures. The 1--T-pulaio on GNP are
Nations Population estimates are from the United
Division, 
 except 
 those
Guinea-Bissau which are also World Bank figures.18/

for 
 Nigeria 
 and
 

- - United Nations,
Count-ry, World Population Trends
SiTE-950-2000:F
1950-2000. 
 iSu and Prospects
-VX;
m rry. eprt 
 h 1978-Assessment,
eonstr of fth f97_a 2 i sYorenUN
Reconstruction 97 ); Interna
and Development - Bank
D.C.: IBRD, 1979 World Bank Atlas 
for


1979); and International (Washington,
Development Bank
"Gross National for Reconstruction
Product, and
Country, at Current 1960-78: Time-Series Data by
and Constant Market 
Prices," Washington, D.C.:
IBRD, 1979.
 



APPENOIX2: SUPPLEMENTAYTABLES 

Table 15--Production of cereal and noncereal staple food crops for selected countries and country groups. 1977 

Country/ 
Country Group 

Major Staple 
Food Crops 

Total Total 
Millet and 
Sorghum Maize 

Cereals 
Rice 
(milled) Wheat Others 

Country/ 
Country Group Total Rootcrops 

CerealsL 

Pulses Groundnuts 
Bananas and 
Plantains 

(1.000 metric tons) 

Sub-Saharan Africa 67,717 36,149 15.524 13.521 3,555 1.051 2.498 Sub-Saharan Africa 31.5%8 20.R57 3.816 3.S29 3.366 

Ethiopia 5,200 4,340 883 998 ... 592 1.867
b /  

Ethiopia 860 242 576 29 13 

Ghana 1.958 615 273 309 34 ... ... Ghana 1.342 1,028 14 79 221 

Kenya 3.870 3,165 130 2.553 27 180 275 Kenya 705 318 315 8 64 

4adagascar 2,308 1,501 ....LI 122 1.379 ... ... Madagascar 807 586 66 57 98 

Nigeria 17.524 8.516 5,650 1,400 385 21 60 Nigeria 9.008 7,493 800 315 400 

Tanzania 3,491 1.563 390 968 132 71 2 Tanzania 1.928 1.315 219 78 316 

Uganda 3.142 1.431 R95 515 9 12 ... Uganda 1,711 540 263 218 690 

Zaire 5,460 737 26 515 154 3 39 Zaire 4.723 3.876 150 347 350 

Sahel 9roup 
d/ 

6,916 4.737 4.220 193 237 10 77 Sahel groupS
/ 

2.179 263 519 1.396 1 

25 other 
countries 17.848 9.543 2,057 5.948 1,198 162 178 

20 other 
countries 8.305 5.196 894 1.002 1.213 

Sources of basic data: See Appendix 4. 

a/ In ternsof cereal equivalent. 

b/ Includes 731.000 metric tons of barley. representing 91 percent of barley output in Sub-Saharan Africa. 

c/ Less than 500 metric tons. 

d/ Includes Chad. Gambia. Hali. Mauritania, Niger. Senegal, and Upper Volta. 



Table 16
--Production, area harvested, and output per hectare of major staple food crops for selected
countries and countr 
 s 1977 
p hu 


Country/

Country Group Prdtor 


Cereals Area Harvested
cereals Total 
Non- Output per HectareaL
Cereals 
cereals 
Total 
 erHet
Cereals Non-t
cereals 
Total
 

(1,000 metric tons) 


1.04
Sources of basic data: See Appendix 4.
 

Sub-Saharan Africa 

Ethiopia 

Ghana 

Kenya 

Madagascar 

Nigeria 

Tanzania 

Uganda 

Zaire 

Sahel group-

25 other 

36,149 

4,340 

616 

3,165 

1,501 

8,516 

1,563 

1,431 

737 

4,737 

31,568 

860 

1,342 

705 

807 

9,008 

1,928 

1,711 

4,723 

2,i79 

67,717 

5,200 

1,958 

3,870 

2,308 

17,524 

3,491 

3,142 

5,460 

6,916 

(1,000 hectares) 
47,028 26,091 73,119 

4,935 1,104 6,039 

782 807 1,589 

2,049 795 2,844 

1,224 512 ±,736 

12,969 7,97c 20,947 

2,082 1,532 3,614 

1,262 1,329 2,591 

1,080 2,560 3,640 

9,362 3.549 12,911 

(metric tons) 
0.77 1.22 0.93 

0.88 0.78 0.86 

0.79 1.66 1.23 

1.54 0.89 1.36 

1.23 1.58 1.33 

0.66 1.13 0.84 
0.75 1.26 0.97 

1.13 1.29 1.21 

0.68 1.84 1.50 

0.51 0.61 0.54 

countries 9,543 8,305 17,848 11,283 5,925 17,208 0.85 1.40 

a/ Production and Output per hectare of noncereals are in terms of cereal equivalent.
b/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta.
 



-32-Table 17"-DistributionCountries and1977 
 of meat, milk, an
Country/0n"u 
ik egg productionn among


Country Group 

Meata/ 

Mik0/ 

16.9 


Eggs 

Sub-Saharan 

(1,000 
metric 

(Percent) (1,000 
metric 

(percent) (1,000 (percent) 
Africa 

Niogeria 

KenlOpia 

Kenya 

Zimbanie 

Tanzania 

Madagascar 

Uganda 

Somalia 

Sahel grou 

3,050.3 

406.4 

401.5 

225.3 

197.1 

180.7 

171.9 

130.2 

129.2 

3. 

100.0 

13.3 

13.2 

7.4 

6.5 

5.9 

5.6 

4.3 

4.2 

12.3 

tons) 
5,849.5 

316.3 

703.8 

1,006.7 

260.0 

750.0 

28.0 

285.1 

730.5 

986.9 

100.0 

5.4 

12.0 

17.2 

4.4 

12.8 

0.5 

4.9 

12.5 

0ercmt 
414.1 100.0 

136.8 33.0 

71.5 17.3 

18.7 4.5 

10.2 2.5 

23.6 5.7 

13.7 3.3 

10.3 2.5 

2.1 0.5 

29.6 
 7.1
countries 

832.4 
 27.3 
 782.2 
 13.4 
 97.6 
 23.6
 

Sources of basic data: See Appendix 4.a/ Includes 
meat of indigenous 
cattle
Poultry in sheep, goats, Pigs, and

carcass weight equivales


b/ Includes 
cow, sheep, goat, and camel milk.
 
c/ Includes Chad, Gambia, Mali, Mauritania, 
Niger, Senegal, and
 



-33-


Table 18-Re!ative distribution of meat and milk production among sources, for selected
countries and country groups, 1961-65 and 1973-77 averages
 

Country/
Country Group 
 1961-65 Average 

1973-77 Average
 

(percent)
 
Cattle Shenep/Goat 
 Pig Pou -lattl.___e
Cattl Ll Meat Sheep/Goat pig Po.
 

Sub-Saharan
 
Africa 
 60.7 
 23.6 
 5.8 
 9.9 
 57.9 
 20.5 
 7.6 14.0
Ethiopia 
 54.4 
 34.7 
 0.1 10.8 
 53.4 
 32.3 
 0.2 14.1
Kenya 
 70.2 
 21.6 
 2.5 
 5.7 67.8 
 14.4 
 1.6 16.2
Madagascar 
 71.9 
 1.1 
 9.4 17.6 
 60.8 
 3.0 13.3 22.9
Nigeria 
 47.3 7.6 14.3 44.7
30.8 


25.2 
 8.5 21.5

Somalia 
 44.2 
 54.0 
 0.1 
 1.7 
 38.0 
 59.8 
 0.2 2.0Tanzania 
 68.6 
 24.2 
 0.2 
 7.0 69.8 
 17.3 
 0.1 12.8

Uganda 
 75.6 
 16.0 
 0.8 
 7.7 
 68.8 
 10.2 
 5.8 15.3
Zimbabwe 84.3 3.3 7.3 5.1 83.7 5.5 6.4 4.4Sahel groupa/ 62.4 29.0 1.4 7.2 56.4 30.7 3.3 9.6 
25 othercountries 
 60.0 
 14.6 
 14.8 
 10.6 
 57.0


Milk 12.9 16.0 14.1 

Sub- Cow SeepSaharan Goat Camel Cow Sheep GoatC Camelo t Ca e
Africa 76.1 3.8 14.1 6.0 77.6 3.8 12.9 5.6Ethiopia 
 74.0 
 0.9 14.5 10.6 76.3 
 0.7 13.3 9.7
Kenya 
 89.7 
 2.2 
 6.9 1.2 
 P1.8 1.5 4.1 1.6 
Madagascar 
 100.0 
 ... 
 ... 
 ... 100.0
 
Nigeria 
 100.0 
 ... 
 100.0
 
Somalia 
 20.9 
 11.7 36.5 30.9 
 20.8 
 13.0 
 38.2 28.0

Tanzania 
 91.5 
 ... 8.5 ... 93.4 
 ... 6.6 
 .
 
Uganda 
 100.0 
 100.0 '"... 

Zimbabwe 100.0 ... 100.0
 
Sahel group a/ 59.7 10.0 26.7 3.6 
 58.3 10.8 27.1 3.8
 
25 other
 

countries 
 95.1 
 0.5 
 4.4 ... 94.7 
 0.6 
 4.6
 
Sources of basic data: See Appendix 4.
 

Note: Figures may not add to totals because of rounding.
 
a/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta.
 



Table 19--Population and the consumption of major staple food crops for selected countries and 
countr!y groups, 1961-65 and 1973-77 averages
 

1961-65 Average 1973-77 Average 
Country/ or tap e / Consumption c- Major Staples1 

Country Group Populatona/ Total Cereals Noncereals Population!a/ Total Cereals Noncereals 

(thousands) (1,000 metric tons) (thousands) (1,000 metric tons)
 
Sub-Saharan
 
Africa 212,374 52,415 30,011 22,404 293,787 68,916 39,554 29,362
 

Ethiopia 21,517 4,447 3,749 698 28,770 5,345 4,480 865
 

Ghana 7,422 1,585 487 1,099 9,990 2,180 864 1,316
 

Kenya 8,855 2,203 1,551 652 13,531 2,882 2,100 782
 

Madagascar 5,825 1,559 1,066 493 7,675 2,244 1,569 675
 

Nigeria 51,946 14,419 7,605 6,814 74,150 17,704 8,857 8,847
 

Tanzania 11,001 -. 1,286 3,431 1,750
2,449 ,163 15,393 1,681 


Uganda 7,595 2,238 960 1,278 11,337 3,289 1,648 1,641
 

Zaire 18,791 3,919 651 3,268 24,655 5,649 1,216 4,433
 

Sahel groupS/ 20,190 5,576 4,630 946 27,420 5,648 5,426 1,222
 

25 other
 
countries 59,232 14,019 8,149 5,870 80,866 19,544 11,713 7,831
 

Sources of basic data: See Appendix 4.
 

a/ Estimates for 1963 and 1975; based on United Nations pooulation data except for Nigeria and
 
Guinea-Bissau (included in "Others") for which the 1977 World Bank estimates were used as
 
benchmarks.
 

b/ Consumption here refers to total domestic utilization of major staple food c-iops; the non

cereaT component is in terms of cereal equivalent. 

c/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta.
 



Table 20--Consumption of major staple food crops according to use for selected countries and country
groups, 1961-65 and 1973-77 averages
 

Country/
CountryG 	 __________________________

Total 1961-65 AveraFood Feed.-- Other _Sb/ Total 	 1973-77 AverageFood Feed.' Othersb/ 

(1,000 metric tons)
Sub-Saharan Africa 
 52,415 40,489 
 1,147 10,779 68,916 
 54,947 1,619 
 12,350
Ethiopii 
 4,447 3,971 
 12 464 
 5,345 4,820 11 
 514
Ghana 
 1,586 1,217 
 27 342 2,180 1,673 60 
 447
Kenya 
 2,203 1,812 
 30 361 2,882 2,398 32 
 452
Madagascar 
 1,559 1,093 
 309
157 	 2,244 1,598 
 202 
 444
Nigeria 
 14,419 9,392 
 241 4,786 17,704 12,869 
 250 4,585
Tanzania 
 2,449 2,088 
 3?4
37 	 3,431 2,942 
 50 
 439
 
Uganda 
 2,238 1,582 85
Zaire 	 571 3,289 2,395 139
3,919 3,555 	 755
24 340 5,649 5,129 
 32 488
Sahel groups/ 
 5,576 4,434 
 49 1,093 6,648 5,384 
 46 1,218
25 other countries 
 14,019 11,345 
 485 2,189 19,.44 15,739 
 797 3,008
 

Source of basic data: See Appendix 4.
Note: Consumption here refers to total domestic utilization; the noncereal component is in terms
of cereal equivalent.
 

a/ Excludes cereal bran and cakes.
 

b/ Includes seeds, waste, and other uses.
 
c/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, and Upper Volta.
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Table 21--Consumptlon of meat, milk, and eggs 
for selected countries and coutry groups,
 

1961-65 and 1973-77 averag-es
 
EMiI1r,
MeatAL
Country T9T5 17-7/


197 3-77 1961- 777T-65Country Group 


(1,000 metric tons)
 

382.5
252.6
5,183.0 6,661.8
2,143.4 2,733.6
Sub-Saharan Africa (100.0) (100.0) (1000)
(100.0) (100.0) (100.0) 

68.3
56.9
780.2
658.3
386.4
404.7
Ethiopia (11.2) (22.5) (17.9)

(18.9) (14.1) (12.7) 


17.7
10.0
701.0
723.1
164.1
139.2
Kenya (6.0) (14.0) (10.5) (4.0) (4.6)
(6.5) 

12.9
10.6
47.7 49.8
163.9
Madagascar 134.1 (0.7) (4.2) (3.4)
(6.3) (6.0) (0.9) 

117.2
82.4
691.6
320.0
412.8
344.2
Nigeria (6.2) (10.4) (32.6) (30.6)
 
(16.1) (15.1) 


1.9
1.1
705.9
570.8
102.4
Somalia 92.0 (0.4) (0.5)

(3.7) (11.0) (10.6)
(4.3) 


22.3
12.8
590.2 753.4
164.2
112.3
Tanzania (5.1) (5.8)

(6.0) (11.4) (11.3)
(5.3) 


6.1 14.0
362.8
256.7
100.4
Uganda 68.2 (5.4) (2.4) (3.7)
 
(3.2) (3.7) (5.0) 


9.1
6.6
268.1
223.8
164.3
Zimbabwe 86.6 (4.0) (2.6) (2.4)
 
(4.0) (6.0) (4.3) 


27.1
20.6
921.1 1,058.1
275.1
Sahel groupY 243.7 (8.2) (7.1)
(17.8) (15.9)
(11.4) (10.1) 


92.0
45.5
871.4 1,291.0
800.1
25 other countries 518.4 (18.0) (24.1)
(16.8) (19.4)

(24.2) (29.3) 


See Appendix 4.
Sources of basic data: 


Note: Figures may not add to totals 
because of rounding; those in parentheses represent
 

to total domestic utilization.refers 
percentages of Sub-Saharan Africa 

total. Consumption 

carcass weight equivalent. 
a/ Includes cattle, sheep, goat, pig, 

and poultry meat in 

b/ Includes cow, sheep, goat, and camel 
milk and milk products in whole milk 

equivial ents. 

c/ Includes Chad, Gambia, Mall, 
Mauritania, Niger, Senegal, 

and Upper Volta. 
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2 2Table -Consumption of livestock
countries&.%drnmt 

and poultry products 	 according to
ey to use for elected
 

Growth AnnualCountry/ 	 Average
1961.65 	 Rate

Country Group 	 1973-77Total Food Othrs!/ Total Food Others. Ta1961-65F to 1973-77-h 

(1.0O metric tons) (1.000 metric tons) (prcent)
Sub-Saharan 


Heat.b/

Africa 2,143.5 2.140.3 
 3.2 2,733.7 2,729.2 
 4.5 
 2.05 2.05 
 2.80

Ethiopia 404.7 404.7 ... 
 386.4 38.4 
 ... -0.38 -0.38 
 ...
 
Kenya 139.2 139.2 ... 164.1 164.1 ... 1.38 1.38 ...
Madagascar 134.1 134.1 ... 163.9 163.9 ... 1.69 1.69 ...Nigeria 344.2 344.2 ... 412.7 412.7 ... 1.53 1.53 ...
Somalia 
 92.0 92.0 ... 
 102.5 102.5 ... 
 0.90 0.90 ...

Tanzania 112.3 112.3 ... 164.2 164.2 ... 3.22 3.22 ... 
Uganda 68.2 68.2 ... 100.4 100.4 •.. 3.27 3.27 ...Zimlbabwe 86.6 86.6 ... 164.3 164.3 ... 5.48 5.48 ...
Sahel grcvAp./ 243.7 243.7 ... 275.2 275.2 ... 1.02 1.02 
25 other
 

countries 518.4 515.2 3.2 800.1 795.6 4.5 3.68 3.69 2.80 

Sub-Saharan 	 Nil_/Africa 5,183.0 4,473.9 709.2 6,601.8 5,969.3 692.5 2.1! 2.43 -0.20
Ethiopia 658.3 625.6 32.7 780.2 744.6 35.6 1.42 1.46 0.70 
Ke..a 
 723.1 561.2 161.9 701.0 56.! 104.2 -0.26 0.51 -3.61Madagascar 47.7 46.3 1.4 49.8 48.2 1.6 0.36 0.33 1.25
Nigeria 320.0 196.7 123.3 691.6 545.3 146.2 6.63 8.87 1.43Somalia 570.8 542.3 28.5 705.9 671.2 34.7 1.79 1.79 1.66
Tanzania 590.2 577.3 12.9 753.4 736.5 16.9 2.06 2.05 2.33Uganda 256.7 244.4 12.3 362.8 345.0 17.8 2.92 2.91 3.11Zimbabwe 223.8 161.1 62.8 268.1 194.9 73.2 1.51 1.60 1.28Sahel group/ 921.1 769.3 151.7 1,058.1 874.9 183.2 1.16 1.06 1.58 
25 other
 

countries 871.4 749.7 121.6 1,291.0 1,211.9 79.1 3.33 4.00 -3.52 

Sub-Saharan 	 UPAfrica 252.6 184.6 68.0 382.5 280.8 101.? 3.52 3.56 3.41Ethiopia 56.9 51.1 5.8 68.3 61.4 6.9 1.54 1.51 1.47 
enya 
 10.0 
 6.5 3.5 
 17.7 
 11.7 
 6.1 4.89 4.97 
 4.73
Madagascar 
 10.6 
 2.1 8.5 
 &2.9 2.6 10.3 1.66 1.66

Nigeria 1.66 
82.4 57.7 24.7 117.2 82.1 35.2 2.98 2.98 2.98Somalia 1.1 0.9 0.2 1.9 1.5 0.4 4.59 4.S9 4.59

Tanzania 
 12.0 
 7.1 5.7 
 22.3 
 12.4 
 9.9 
 4.74 
 4.81

Uganda 6.1 3.7 2.4 	

4.64 

14.0 8.4 !.6 7.13 7.14 7.12Zimbabwe 6.6 6.0 0.7 9.1 8.1 0.9 2.62 2.63 2.55Sahel groupS/ 20.6 14.1 6.6 27.1 19.1 8.0 2.30 2.58 1.67 
25 other
 

Countries 45.5 35.5 9.9 92.0 73.5 18.5 6.05 6.24 5.32 

Source of basic data: See AP-Wdix 4. 
Note: Consumption here refers to domestic utilization.
 
.1/ Includes fg.d, 
 seed, waste, and other uses. 
b/Includes cattle. sheep, goat, pig, and poultry meat in carcass weight @uivlerts. 
E/ Includes Chad, Gambia, all, Mauritania, Niger, Senegal. and Upper Volta.
d/ Includes cow, sheep, gout, and camel milk and milk products in whole milk equivalents. 
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Tl 
 r 
 tn 
 aoestic dot63 


utilization 
of cereal and noncereal food crops,
Country Group 
 Ceel 
 on-

eras cerealsd/ Im or
Tooa 
 Ce reas
c ra s/ T tl N t T a~ 
/ 
 D m s i
" 
 Total
 

(1,000 metric tons) 
 Izto
 
Sub-Saharan 
Africa 
 585 
 1,958 
 2,543 
 2,011
Ethiopia 79 
 2,095
1 986
Gaa3/ 89
Gana 6 1 2
89 12 79
..c/
KenyaKe 93 43 44752.415
 ..c/
na 93 1 1 10"
19 12
112 01 77 4,447
7g 6
11 107
go22 (105) 
 1,586
2,203


Madagascar 

30 
 48
Nigeria 78 

C/ 44 .. C/
824 44 
 22
824 2.203
Tanzania 122
26 
 52 78 1231 7041
 1 ,49
Uaa
Uganda 
 265
15 
 8 101
9 8 12 024 31 1 4419
Zahre 39 
 3
0 424 (18)Sahiel 4 2,238groupd/ 153
71 
 601 158
673,1 (154) 
 2,23


25 Other 

COuntries 672 331 6 1
347 5 5,576
314 
 661 
 1,029 
 39 
 1,06847 


1,0
 

Sub-Saharan Africa 
 426 687 1973-77 Avera
1,113 4,573 67 108 47 1.1
 

Ethiopia 
 6 113

Ghana 3 .. c./ 4,640 (3,527)3
119 106
183 
 1c/ 106
Kenya 184 68,916


148 (181)
18 166 2,180
41 
 5 
 1 2
Ma tdgascar 26 
46 , 8
5 
 31 
 1 5 108 ( 78)Tanzaia
NIgeri a 2 .24411 1 108 .c/ 1820
69 2,882
70 
 786
Tanzania 
 1 
 787 


19 (77)
24 2,244
Zaire 7
?65 
 2 

C/ (717)
C 17,704
Zahr/ 28 
 c/ 

.. / 

28 (24) 
 3.431
413 

4148 
 (28) 
 3,289
Sahe grou / 70 
 282
Countriescountries .8 188 2 

212 829 9 4 38 (413)229 88 5,64 8
417 (55
1,814 
 48 
 1,862 
 (1,445) 
 19,544
 

Sources of data: See Append184.
Al Noncereal 
Component

b/ Exports minus total 


Is interms of cereal equivalent.
imports; negative values 
are inparentheses.

L/Less than 500 metric tons.
d/ Includes Chad, Gambia, 
ali, Mauritania, 


Niger, Senegal, and Upper Volta.
 



Table 24--
Production and consumption of major staple food crops, estimates for 1977, and projections to
 
1985 and 2000
 

1985 2000
 
1977 


Country Group 200 umsmpii
Ac/tutual
Country/ P1RrouctTn -p~ o
Trend/ ow- 9lF-C uons_pton Pro-o Income Income tducti Growth Pro- Income IncomeGrowth 
 duction 
 Growth
Sub-Saharan Growth
 

(1,000 metric tons)
Africa 


are based on 1961-77 data.
 

Ethiopia 

Ghana 

Kenya 

Madagascar 

Nigeria 

Tanzania 

Uganda 

67,717 

5,200 

1,958 

3,870 

2,308 

17,524 

3,491 

3,142 

69,537 

5,572 

2,080 

4,385 

2,223 

17,178 

3,376 

3,511 

72,859 

5,485 

2,136 

3,064 

2,393 

18,920 

3,592 

3,443 

72,380 

5,501 

2,252 

3,052 

2,378 

18,592 

3,568 

3,528 

80,960 

6,141 

2,285 

6,465 

2,599 

17,925 

4,014 

4,377 

89,033 

7,100 

2,708 

4,415 

2,742 

21,571 

4,598 

4,137 

90,263 

7,242 

2,746 

4,498 

2,780 

21,729 

4,665 

4,224 

112,735 

7,372 

2,726 

13,386 

3,484 

19,414 

5,552 

6,616 

138,639 143,233 

10,564 11,182 

4,398 4,574 

7,846 8,116 

4,049 4,236 

34,952 35,800 
7,288 7,440 
6,626 7,014 

Zaire 5,460 

Sahel group./ 6,916 

5,466 

6,873 

5,939 

7,146 

5,992 

6,831 

6,772 

7,147 

7,720 

8,249 

7,857 

8,391 

10,120 

7,741 

11,270 

12,111 

11,810 

12,645 
25 othercountries 17,848 18,873 20,741 20,686 23,235 25,793 26,13139,5 
ources o asic ata: ee ppendx 

a/ Production trend values 

b/ Consumption trend values are based on 1966-77 data.

R/ For consumption projections the low- and high-income growth assumptions are 75 percent and 125 per

cent, respectively, of the trend growth rate of gross national product per capita during 1966-77. See
Appendix 2 for other details.
 
d/ Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal, 
and Upper Volta.
 

416 
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Table 25--Production and cons 
 tton ofmt milk and s proections to 1985 and 2000
 
Meat 
 0-
 HilkConuRtYo.M 
 Egg


Lo-Low-

Country/ HIg-LPro- Inccme Income Pro-Country Group income Income Pro- Incomeduction Growth IncomeGrowth duction Growth Growth duction Grow s-&tons-tion!LGrowth 

(1,0P0 metric tons)
 

Sub-Saharan 1985
Africa 
 3,870.0 4,202.7 
 4,738.4 6,499.1 9,702.8 
 10,368.3 
 539.7 
 572.0 
 648.6
Ethiopia 
 404.6 
 491.9 
 523.2 
 755.3 1,004.4 1,041.9 
 81.0 
 90.0 
 95.5
Kenya 
 263.2 
 260.0 
 282.1 1,173.5 
 992.5 1,034.9 29.2 25.3 
 27.6
'Madagascar 
 203.2 
 219.6 
 238.4 
 29.7 
 68.8
63.7 15.2 15.5-b/ 15.sb/
Nigeria 
 452.1 
 836.0 1,077.0 
 361.4 1,481.2 1,674.2 
 158.9 
 205.0 
 255.8
Somalia 
 217.6 
 136.6 
 146.5 
 781.7 
 927.1 
 948.7 
 3.0 
 2.8 
 3.0
Tanzania 
 219.8 
 262.7 
 288.5 
 887.7 
 1.122.7 1,208.9 
 34.1 
 29.5 
 32.2
Uganda 
 179.0 
 147.6 
 161.6 
 345.8 
 501.0 
 536.7 
 15.0 
 15.7 
 16.8
Zimbabwe 
 291.9 
 281.2 
 302.1 
 287.4 
 363.3 
 378.4 
 11.4 

Sahel Group ./ 396.1 

14.2 15.4
 
364.1 
 394.5 
 951.6 1,333.2 1,377.9 
 35.2 
 31.6 
 33.4
 

25 other
 
countries 1,242.5 1,203.0 
 1,324.5 
 925.0 1,913.7 2,097.9 
 156.7 
 142.4 
 153.4
 

2000
 
Sub-Saharan
 
Africa 
 6,257.5 9,071.8 
12,157.0 
 8,263.5 18,821.4 23,523.2 
 988.6 1,363.0 1,815.9
Ethiopia 
 404.6 
 804.5 
 960.4 
 860.0 1,561.9 1,727.9 
 101.1 
 145.1 
 172.7
Kenya 
 399.6 
 555.5 
 702.2 1,527.1 1,814.0 2,043.6 
 69.7 
 58.2 
 74.8
Hadag~scar 
 246.4 
 357.2 
 452.6 
 29.7 
 102.5 
 128.3 
 19.5 20.5b/ 20.5b/
Nigeria 
 096.6 2,942.2 4,307.1 
 451.5 4,936.2 7,212.2 
 249.0 
 672.6 
 969.1
Somalia 
 426.1 
 216.8 
 264.8 
 919.2 1,384.0 1,456.2 
 5.9 
 4.8 
 5.9
Tanzania 
 320.4 
 551.4 
 721.7 1,192.9 2,045.8 2,401.7 
 67.2 
 64.2 
 83.4
Uganda 
 348.8 
 255.6 
 331.6 
 507.2 
 8&7.9 1,035.2 27.0
25.5 
 32.5
Zimbabwe 
 602.4 
 552.6 
 679.9 
 347.9 
 622.9 
 707.9 
 16.6 
 36.0
Sahel Groupg/ 479.6 

28.3 

608.4 
 767.0 1,054.7 2,035.8 2,235.8 
 54.3 
 52.2 
 61.3
 

25 other
 
countries 2,433.0 
 2,227.6 2,969.7 1,373.3 
 3,470.4 4,574.4 
 379.8 
 290.1 
 359.7
 

Source of basic data: See Appendix 4.
 
./ For consumption projections, the low-percent, respectively, of the annual trend growth rate of gross national 
product per capita during 1966

and high-incue growth assumptions are 75 percent and 125 
77.
 

t/ Trend values are based on 1966-77 data.
 
I/ Includes Chad, Mali, Mauritania, Niger, Seneoal, and Upper Volta.
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APPENDIX 3: 
 NOTES ON DATA RELIABILITY
 

In this paper, the statistics 
on
trade of the commnodities production, consumption, and
includedFAO.19/ in the analysis are obtained fromAs in other studies that use available statistics for ThirdWorlTcountries, the analysis implicitlySub-Saharan Africa assumes that theare data forof acceptable reliability. However, most of
these countries have problems of onequality. form or another regarding dataA few of these problems are indicatedthe assLunption and partly to draw attention to the need for improving
agricultural data systems in Sub-Saharan Africa and other developing
 

here partly to gauge 

countries. The latter is most important if researchbased on information drawn from these systems are 
and policies

Third World expected to assistdevelopment. It shouldimproving the quality 
be pointed out, however, thatof agricultural
country statisticsis also part in a developinga of economic development;quality of estimates can be expected to occur over 

hence 
time. 

changes in the 

Methods of Data Collection
 

In 1975 the FAO published descriptions of the methods of agricultural data collection amongThese descriptions, countries throughout the world.20/ which depicted
systems around the status of national data1970, indicated the following for the 21 reportedcountries in Sub-Saharan Africa:1) The 1960s and early 1970s
the agricultural were periods of major changes in
data systems of many African countries. Significant
strides were made toward the use of objective methods in the collection of current agricultural statistics(1963-64), Ghana (1965), 
in five countries: Nigeria

Uganda.2./ Kenya (1966), Botswana (1970), and
Limited use of objective means was also initiated in five
others,-namely Ethiopia 
(1963), Congo 
and Swaziland 
(1966), Chad
(1967), and Malawi (1969 only). At the time of the report, plans were
also laid to 
start objective 
data gathering 
in Guinea, Togo, and
Zaire during 1971 and 1972.
 
the 

2) Except perhaps for the first five countries mentioned above,
countries 
mainly employed subjective
current agricultural methods of collectingdata at the time.piled from annual reports submitted by 
Country estimates were comfieldculture ministry, whose duties 

offices of the agriincluded data collection as 
well as
 
19/ Specific data sources are shown inAppendix 4.
 
20/ Food and Agriculture Organization ofNational Methods
of the United Nations,FAO 17) Collectinq Agricultural Statistics, Vol. 2 (Rome, 

21/ The year 1966 is given for Kenya because small werefarmsincluded in data collected at that time; objective methods have been
used in the collection of annual data on large farms since 1954. The
year the method was started in Uganda is not indicated in the FAOreport.
 

http:world.20
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extension work. Whereas some countries reportedly suffered from lack 
the absence of field organizations, asof agricultural data (due to 

in Liberia and Zambia), others had more than one series for the same
 
commodity as data gathering was performed by several agencies
 

(planning ministry, agriculture ministry, marketing boards, and pri

vate companies, as inTanzania).
 
3) Seven of the reported countries had not carried out any agri

although four of these had plans to undertake the
cultural census, 

activity in the 1970s. Another seven countries had conducted only one
 

census of agriculture, five of them in the 1960s and two during the
 

early 1970s. The rest of the countries already had two or more agri

cultural censuses; most of these activities were taken as part of the
 

FAO-assisted decennial censuses while others, like Kenya and Nigeria,
 

have also been conducting annual censuses.
 
Other than Kenya, which appears to have employed objective means
 

of gathering data on large farms since the 1950s, much of the devel

opment of this methodology in Sub-Saharan Africa took place on a
 

limited scale or test basis during the 1960s. Because it takes time
 

before the objective method becomes operational on a national scale,
 
partial changes in the country estimates must have occurred in those
 

countries that implemented the technique. It can be expected that in
 

this step of statistical improvement, the comparability of data over
 

time is reduced and would remain so *ntil the process iscomplete and
 
of the whole series is made. But concern for data
an adjustment 


reliability should be centered on those countries that employ subjec

tive means of estimation. These methods generally lack standard pro
carried out jointly with
cedures and are largely biased when 


extension work. And for countries that have not carried out any agri

cultural census, benchmarks are not even available for the annual
 

estimates of the output of agricultural commodities.
 

Comparisons With Other Data Series
 

The use of FAO data on production, consumption, and trade of all
 
study provides the advantage rf
the commodities analyzed in this 


if each set
greater consistency in the assembled information than 

were drawn from different sources. Another possible single source of
 

statistics that could have been used for this analysis is the inter
data system operated by the U.S. Department of Agriculture
national 


as
(USDA). However, the coverage of the USDA data system is not 


comprehensive as that of the FAO, as shown in a 1980 IFPRI study
 
the
which compared data from the two organizations.22/ Although 


study made no attempt to evaluate the quality of st-a-tistics assembled
 

by FAO and USDA, it called attention to the differences that exist
 

between production and trade data on the major staple food crops from
 

the two systems.
 

Leonardo Paulino and Shen Sheng Tseng, A Comparative Study
22/ 

of FAand USDA Data on Production, Area, and Tradeof Major Food
 

Staples, Research Report 19 (Washington, D.C.: International Food
 

Policy Research Institute, 1980).
 

http:organizations.22
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The 1980 study indicated that 
a large part of the divergences
between FAO and USDA figures, which are unexplained by differences of
country numbers and reference periods between FAO and USDA figures,occurs for developing countries and can possibly be attributed to the
modifications of official statistics by these organizations based on
perceived weaknesses of national data systems. For Africa as a
whole,
differences between the FAO and USDA estimates on cereal production,
for example, for the countries reported in conmon by the two systems
reached 14 percent for wheat in 1975, 21 percent for maize in 1970,
and as high as 45 percent for millet in 1965. The observed differences between trade data evenare wider than those shown by production figures. Taking the divergences between FAO and USDA data 
as
signals of uncertainty of the basic information on agriculture, *thestudy suggests the need for developing countries to improve agricultural data collection systems for supporting their developmentplanning and policymaking activities.
 

Observations Regarding the Sub-Saharan Data on Livestock Products
 
Some examples of the problems that were encountered inanalyzing
the data on the production and consumption of livestock and poultryproducts include:
1) Data on dairy products are not available for certain
countries of Sub-Saharan Africa and the data coverage for some of the
reporting countries are incomplete; these would result in underestimates, particularly as regards farm production.
2) Some countries 
have no statistics 
on egg production, and
estimates were derived by the fromFAO related data such as chickenor total poultry numbers and on the basis of assumed rates of egglaying.
3) The level of wastage in the utilization of eggs in a number
of Sub-Saharan countries 
leads to doubts about
mates. the reported esti
4) The annual production and trade figures and
on livestock
poultry products for the period 1961-65 often show little resemblance
to those of 1966 and later years.5) Some of the 
reported estimates were 
likely obtained by
regressing production against 
time. In the 
case of the Ethiopian
sheep milk data, the coefficient of determination (R) of the fitted
logarithmic trend 
equation to the production estimates for


1970-77 period is unity. 
the
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APPENDIX 4: SPECIFIC SOURCES OF DATA USED
 

Food and Agriculture Organization of the United Nations. "Production
 

Yearbook Tape, 1978." Rome: 1979.
 

_ "Production Yearbook Tape, 1975." Rome, 1976.
 

" "Global Agriculture Programming System Supply Utilization
 
Accounts Tape." Rome, 1980.
 

. Provisional Food Balance Sheets, 1972-74 Average. Rome:
 
FAO, T77. 

International Bank for Reconstruction and Development. 1979 World
 
Bank Atlas. Washington, D.C.: IBRD, 1979.
 

.
 "Gross National Product, 1960-78: Time-Series Data by

Country, at Current and Constant Market Prices." Washington,

D.C.: IBRD, 1979.
 

United Nations, Department of International Economic and Social
 
Affairs. World Population Trends and Prospects by Country, 1950
2000: Summary Report of the 1978 Assessment. New York: UN, 1979.
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PRODUCTION POTENTIALS INAFRICA: ISSUES AND STRATEGIES
 

by Peter A. Oram
 

THE CAUSES OF THE DETERIORATING FOOD SITUATION
 
Africa has 
 not traditionally
Sub-Saharan Africa had a 

been a major food importer.
food self-sufficiency ratio
the early 1960s, compared to about 88 percent today." 
f 98 percent in 

There appear eto be three main
deteriorating contributory factors
food situation: population growth, to the

and a generally poor unstable climate,
production performance. Since 
the mid-1970s
Africa has had the most rapid expansion of population and urbanization of any developing region, and the overall growth-rate of population through the 1980s is expected to surpass that of any region in
the world. Such 
a population growth pattern both raises and changes
the nature of demand for food, while mounting pressure of people on a
fixed land resource makes 
it more difficult to meet demand by landextensive methods.
An important issue is whether food production growth is lagging
because of climatic deterioration. Most climatologists attributed the
1969-73 
Sahelian 
emergency 
to a temporary cycle 
of unfavorable
weather such as had occurred many times inthe past, exacerbated by a
northward expansion of cropping and grazing into drought-prone areas.
This expansion was the consequence of population pressures and was
made possible by years 
of good rainfall.
harvests The recent cycle of poor
has affected many more Sub-Saharan conntries, but to impute
this wholly to climatic change overlooks the diversity of climate in
Africa (for example, from North 
to South in Nigeria and the 
great
subregional variations due to altitude inEast'Africa), and implies a
secular shift inworld weather patterns, concerning which there is no
expert consensus. 


declining yields 
Nor is there any consistent 
 distribution 
of
over time among predominantly wet or dry countries
of Africa which might support such a hypothesis (Table 1).
Although poor 
 yields cannot
deteriorating clearly be attributed
weather, this does to
not mean 
that climate
influence on production. Because 98 percent of cropped area 

has no
 
inAfrica
south of the Sahara is rainfed 
(only 2.3 million hectares was irri

1/ According to the Regional Foodand Agriculture Organization Plan for Africa of the Food 
sufficiency ratio of the region 

of 
fell 

the United Nations, the selffrom 98 percent to 90 percent
between 1962-64 and 1972-74, and could decrease further to 81 percent
if urgent remedial measures are not applied.
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Table 1--Growth rates of area, yield, 
and production of foodcrops by geographical 

region of
 

incereal yields, 1969/71-1977/79
Africa, 1961-77, and change 

,Cereal Yields: 1977/79-


Production as Percentage of 1969/71

Yield
Area
Country 


77
Sahel -1.86
-0.67
-1.20 B1
Chad 1.33
-0.24
2.08 81
Gambia 0.59
1.73
-1.12 104
Mali -5.02
-0.71
-4.33 100
Mauritania -0.24
-2.62
2.45 112
Niger .0
-0.37
0.45 111
Senegal 1.50 

Upper Volta 0.89 0.60 


136
West Africa 0.85
2.27
-1.39 99
Benin 2.45
-0.24
2.70 97
Cameroon 1.18
-1.91
3.15 98
Ghana 1.37
-1.00
2.40 124
Guinea -3.70
-1.01
-2.72 84
Guinea Bissau 4.12
0.77
3.33 108
Ivory Coast 3.48
0.89
2.57 107
Liberia 0.53
-0.72
1.26 71
Nigeria 3.10
1.57
1.51 105
Sierra Leone -0.42
2.58
-2.93
Togo 


69
Central Africa 0.92
-0.13
1.05
Angola 

69
Central African 2.41
-0.58
3.01 105
Republic 1.31
1.38
-0.07 97
Congo 2.71
-0.22
2.94
Zaire 


107
Eastern Africa 2.01
0.54
1.46 107
Buruni 1.22
1.40
-0.17 95
Ethiopia 4.97
2.54
2.37 103
Kenya 7.06
3.58
3.36 76
Rwanda 0.74
-0.42
1.16 101
Somalia 2.19
-0.53
2.73 99
Tanzania 2.79
0.39
2.39
Uganda 
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gated in 1978 out of a 
total arable area of 142 million hectares) and
51 percent of the continental 
area is classed as semiarid land, climatic risk is a powerful deterrent to in aninnovation agriculturewhere the first concern is to ensure food security for the family,particularly if yield-increasing practices involve the adoption ofpurchased inputs assuch fuel and fertilizers. Yield variabilityappears 
to be the major factor influencing year-to-year food supply
and marketable surpluses in Africa, constraining producers' ability
to respond to price or other incentives.
 
Whether variability is increasing deserves more detailed analysis, but it is not a new phenomenjon. Throughout history climatic
uncertainty exercised 
a pervasive influence on farming in tropical
Africa, and African farmers and herdsmen became skilled at devising
means of combating it. Shifting cultivation, bush fallow, mixed
culture in crop production systems; nomadism 
and transhumance in
livestock systems; and communal 
ownership of crop and pasture land
are all 
aimed in large measure at mitigating unpredictable climatic
hazards. In addition to providing risk insurance, such practices allow periodic regeneration of natural fertility, regrowth of natural
vegetation, and (where the soil 
is not left bare) some measure of
soil conservation. 
However, they are land-extensive, and once the
length of the period of fallow falls below a 
critical level, the system breaks down and soil fertility becomes exhausted. Yields then decline inthe absence of chemical fertilizer or animal manure, neither
of which is widely applied 
in Africa today. The failure of traditional agricultural systems to maintain soil fertility inthe face of
rising population pressure; the low productivity of land and labor in
a land-extensive, nonmechanized agriculture where the 
area cropped
each year is limited by what a family can cultivate with handhoes;
and the inadequacy of yield-increasing technologies, due to lack of
research for some key foodcrops (millet, sorghum, cowpeas, yams, and
cassava) and ruminant livestock, are probably the direct reasons for
the increasingly serious failure of food production inAfrica.
These are aggravated by poor technology delivery systems
(extension, seed production, and fertilizer distribution services),
by a lack of incentives, especially an inadequate rural infrastructure that 
frustrates both input distribution and price incentive
policies, by a shortage 
of skills for development, including
widespread farmer illiteracy, and by accelerating migration from the
land by the younger and physically stronger males.Y 
 The weight of
these contributory factors varies between, and even within, countries
but they are sufficiently widespread to of
be common denominators 


2/ There is a high agricultural return primary education
according to 

to World Bank studies. However, compulsory schooling
siphons off potential field workers. The labor situation in Africa
presents other paradoxes. Although there are 
persistent reports of
labor scarcity and high migration rates, United Nations data shows
the economically 
active population in agriculture rising by 1.5
million between and
1970 1978. In only one Sub-Saharan country
(Gabon) has there been a 
decline inabsolute terms.
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in Africa and elsewhere, suc-
Indeed, in some countries difficult climates and
 
fai1ureX 
 food production despite sound policies 
cess in increasing to stem largely from 

growth seems
high population 

into change in dietary 
directed to overcoming 

such structural problems.he account in seeking 
to be taken
Aductctoris
which needs 


is t c izaton, income
 
factor 


for improving production 
 increaseo
prescriptions stapleiome
 - Z nrntis the rapid 

habits brought about by the combined effects of urbani
alueu
and thegroth of traditionalstpefoof production apid incrse
 
cropsto keep pace with demand. Most importantish
grothsandthefailure which escalates imports,
 
cropshat consptio in tropical Africa, 


in the low
feasible

is not technically


wheat production
since 
 is produced

altitude tropics. Rice 

consumptionfis also 
expanding faster than 

pro
that
of a quality
for rice 


a preference
duction, with 


only in inadequate 
amounts in Africa. This is another 

cause of rising
 

also indications that 
demand for feedgrains
 

grain imports. There are per capita food production already lags
 

and since

is increasing, 

behind population 

growth, this must either 
lead to increasing 

imports
 

research,
 
or deteriorating nutrition 

for the poor. when planning

be considered


trends need to or contain the con-
These 
 avoid
and to 

rice consumption
incentive, and storage policies 

to try to match 


and
in wheat in recent
increases has happened
tinent-wide foods, as
of other
surpluses
unmarketable 

years in parts of Eastern Africa.
 

DEVELOPING FOOD PRODUCTION 
POTENTIAL
 

and may

is difficult
situation
food despairthe present more cause forAlthough


in the short term, there is no 
ago. One estimate 

in Asia 20 yearsdeteriorate 
 be expanded
could
concerning Africa 
than there was 

in Africa 

food production
that 


and whereas this depends 
on some questionable 

assumptions,

states 


recent studies by IFPRI and the Food and Agriculture 
Organization of
 tenfold 4/ 

reasonable grounds 
for hope that pro

be realized?
 
the United Nations 

(FAO) shp 
can this potential
How 


can be acceleratedT'
duction 

of
 

The Diffusion
in different
3For example,-there 
are differences 

of 
in hybrid maize adoption
 

education 

Kenya. John 

Gerhart,T
and level 7--75

farm size, it :oC M 
rainfall,
due to of
agroclim• zonesmatic 


_ KenYa
(Mexico City: CIMMYT,
 
Maize in Western 


known as MOIRA, attempts 
to estimate the maximum
 

4/ This model, 

Netherlands
 

poten-tial food production in 
the world, assuming 

no pest or disease
 

a team from the 

work by


It is based on 

constraints. 

Agricultural University 

at Wageningen.
 

5/ Peter Oram, Juan 
Zapata, George Alibaruho, 

and Shyamal Roy, 
in
D ..
FoodProduction
Washingtonfor ccelerati
Aents s
R eguirem
In put
and
InvesTment 
 ( g nd
Research Report 10 and Fooad
Low-income Countries b 


Food POcY
y
Research Institute, 1979); 


international tureTo
 
Agriculture Organization of the United Nations, A 


2000, C79/24 (Rome: FAO, 1979).
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IFPRI's analysis 
of the sources of
clearly how heavily most 
growth in Africa shows
African countries
expansion in the have depended on area
past, 
and although research on
problems food production
relevant to Africa 
has been substantially strengthened in
recent years at the international and national 
levels, it has not yet
led to a significant shift of the production function toward higher
yields. How long this will 
take is uncertain; 
nor is it certain how
far the apparent failure of farmers to adopt existing improved technology successfully 
is due to its unsuitability to their perceived
needs, or to weaknesses in extension and related services,
Two issues arise here: or both.
first, can extending the cultivated area
contirue to provide most of Africa's food needs, 
or is it necessary
to move quickly from a resource-based to a science-based agriculture
with all that 
this may imply for inputs and services? Secondly, if
such a shift is imperative, how much 
can area growth contribute to
production while the necessary research and institutional foundations
for a different base of growth are being laid?
 

EXPANDING CULTIVATED AREA IN AFRICA
 

The issue of 
how much cultivable

Africa land remains in reserve in
is clouded by statistical uncertainties. 
Estimates
total potentially cultivable of the
 area vary
million hectares from 304 million to 733
(Table 2). Whereas the total area now
(cropped and farmed
fallow) is about 
250 million hectares, which is well
below the lowest estimate of the potentially cultivable land, Africa
appears favorably placed for bringing new land under crops. Yet between 1961 and 1976 the overall annual growth rate of arable area, in
the face of an increasingly tight 
food situation 
in many African
countries, was only 1.3 percent, and it has fallen to under 1.0 percent in the 1970s. Moreover, part of the contribution to the growth
of foodcrop 
area in the drier regions 
came from the substitution of
food crops for export crops, considering that the area
groundruts, and sisal under cotton,
fell by 1.75 million hectares between 1969-71
and 1979. Both IFPRI and FAO postulate
food crop area a future growth rate in
of 2 percent as well 
as 
a faster growth of yields if
increasing food deficits are to be avoided. Comparing these estimates
with past performance suggests 
that Africa cannot 
avoid increasing
dependence on science, and that African countries face difficult physical and socioeconomic obstacles 
in expanding area
special more rapidly. A
effort will be required to surmount these if 
more ambitious
targets are to be realized.
Physical constraints in the drier areas are mainly due to highly
variable and unreliable precipitation, with large year-to-year differences in total 
rainfall and 
its 
distribution and month-to-month
differences within seasons. The rainfall is often of great intensity.
Thus, there is 
more water at certain times than is needed or can be
used effectively 
by plants, leading to
losses, interspersed high runoff and erosion
with periods 
 of severe moisture stress.
 



--Table 2
 Estimates of potential for expanding cultivated

industriaized 
 area in the developing
countries, and


1974
 

and Industrial-
ActualDeveloping 
Area 1974Calculated Potential Arable Land(Wp) Romeed CountriesA StroutaPotential U•S.A• Wageningen (Wp) 

1974 Arable Area as a Proportion of 
Arable LandFlaAornata Rome Strout 

Club(IPof oetotFAO U.S.A. Wageningen
Alan Club of Aa 

Sub -S aharan A fr ica 12 7 570 429 h ec ta rr 

North Africa/Middl East 
e n 

186 304 429 733 6A sia (M ark et Econ o m y) 2 7 3423 0 692 
Asia (Centrally Plne)24 278 %80Cou n trie s 80 2.a 122North America 132 n .a . 2 1 44799 1,250 7 330 62373 5 6 3 0 212 201 10023603 3 40 28Oceania 900 n.a.235 392222 281,338 1,667 2,(40 388 n.a. 9 2EuropP 'M arket Economy) 4446 " 392 347 466 2 33 6'664 92 " 76Europe (Centrally .76116 " Planned) W orld .. 70 154 275382163 280137 174 60 68 36.. •25230 " 1
Industrialized- Countries n0 85 .1s 44. .1 278 8a. 17World ,4 72 ... L"673 n~ . 1,087 834 , 5 04 

71 66 30280.356 9 1 .. .
 
n~. 2,425 67 7250l ,1 9 C1 46 n.a. 7Aale Area: 978 

Sources: 1974 Arab3 Food and Agriculture O rganization of sP o Permanent 1h nt d N to 3,683u to e n~ . 62 81 5761crops are included, and the data are mostly from 17 

59 59AQdAnalysis 46 4b40FnAO:F ° natin A iullure Organizati o 1970 or I ater.OfWorld orte r 
on of the United Nations, ProvisionalIndicative World Plan f.rAgriclturalrbookFRegional and National Agricultural Development 

Development A Synthesis 

data for Asia are expanded to include countries omitted from the Indicative World Plan. 
 (Rome: FAQ, 1970,
Cub of and o./Readers Dig aptel
esris, 1974), Tel Te 6-8. he , uning Point:TheAlnSru:Calculations to the Club of RomeA PresiStrout fr'om Alan M. Sru,"WorldAgiutrlCb1%7.,v. 2, Tables 7-6 to 79.


Wageningen: P. Buring, H. 
sory Committee, Agricultural Potential: Evidence from the Recent Past," 1975. 

fme(wYokF.p
 . . van eemst, 
and 
The World FoodProblem (Washingro.,Star(Wageningen, The Netherlands: Agricultural Universit 

oio (MimeographdovernmentD.:. Printing Office.Be ca use the se five SOurces h a he.d -fe na MaSitoa ingc Food Prou tin o TrShere to Ihe same baseyear takendfrerent base-years and their estimates 01 "actual" 
SoarlScnie nce.eretom 19A5)ofuteMaa Srablthe Food and Agricultu e Pienre rgani t o f he United Nations ba.year vary, they are all co paredSProduction Yearboo 1 9 7 ae, 
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Desertification is a serious threat at the drier margins--Africa contains the 
highest proportion 
of land at 
risk of any continent,
totalling over a billion hectares--a third of its entire area
3). This implies greatly (Table
improved resource 
management 
to avoid
further loss of land from productive use. Sub-Saharan countries with
an unusually high proportion of arid and semiarid land (60 percent or
more) include Botswana, Ethiopia, Kenya,
Zimbabwe, Chad, Gambia, 
Namibia, Somalia, Sudan,Mali, Mauritania, Niger, Senegal, andVolta. All UpperNort,' African countries are semiarid.At the other end of the rainfall spectrum the tropical rainforest zone contains large areas of underpopulated land that might be
reclaimed for crop production (only 1.4 percent of Zaire is cropped,
for example), but the costs of mechanical
forests clearing and destumping of
are 
high. Soils are very difficult to manage when 
cleared,
because of their inherent acidity and low-base status, and because of
the hazards of high 
erosion and poor drainage. According to FAO, 45
percent of land resource potential in Africa is affected by difficult
soils, and 7 percent by flooding (Table 4). Large-scale clearance of
tropical 
forests may ha unpredictable effects on the microclimate,
especially 
on rainfall.3/ 
 Cloudiness (low solar radiation) and human, animal, and plant diseases 
are also serious constraints to arable farming in extremely wet areas. This is clear from the recent FAO
agroclimatic map 
of Africa, which shows 
low suitability for nearly
all food crops where the growing season exceeds 270 days. The optimum
vocation of this 
zone is for trees-.-whether natural
forests, forests, managed
cash crops 
such as rubber, oil 
palm, or cocoa, or agroforestry.


The main development potential therefore lies in the subhumid to
semiarid (120-270 day growing period) savannah areasGuinean, Sudanian, of the northernand Sudano-Sahelian 
zones. Clearing costs 
are
lower in these regions and soils are mixed but include large areas of
high-base status soils (alfisols and vertisols) where physical rather
than chemical problems are the main constraints. As shown in Table 5,
the largest areas classified by FAO as 
"very suitable" or 
"suitable"
for the main food staples--millet, sorghum, peanuts, maize, cowpeas,
and cassava--lie within this belt.
degrees north and 
It stretches roughly from 5 to 15
south of the equator (beginning farther
West Africa), but bridges the 

north in equator 
at high altitudes 
in East
Africa, an area suited to temperate crops such as wheat and potatoes.
Although parts 
of this area are 
already developed and
settled, there are constraints in heavily
some otherwise favorable areas that
have inhibited 
 permanent 
 settlement.
diseases occur: Two important fly-vectored
onchocerciasis (river blindness), which is endemic in
some of the best-watered river valley
somiasis with good soils; and trypano(sleeping sickness). 
The latter 
causes debilitating 
human
disease and prohibits the keeping of most breeds of cattle and other
 
6/ FAO states that 37 million hectares of forest in Africa were
destroyed between 1975 and 1980. According to one estimate 50 percent
of the total Amnazonian rainfall is from evapo-transpiration from the
rain forest.
 



Table 3--Area already affected and likely to be affected 
by desertification, by continent
 

Share of
 
Total Land
 

Area in
 
Degree of Desertification Hazards--
Extreme Total Region
High Moderate 


Continent Desert Very High 


(percent)

(thousand square kilometers) 


3,741 (22.5) 16,555 55
 
Africa 6,178 (37.3) 1,725 (10.5) 4,911 (29.7) 


North and 4,363 19
 
163 (3.7) 1,313 (30.1) 2,854 (65.4)


Central America 33 (0.8) 

20
 

(5.7) 414 (12.0) 1,261 (36.2) 1,602 (46.1) 3,478 

South America 200 


15,232 34
7,253 (47.6) 5,608 (36.8)

Asia 1,581 (10.4) 790 (5.2) 


... ... 308 (5.3) 1,722 (30.0) 3,712 (64.7) 5,742 75
 
Australia 


190 (79.8) 238 2
 
49 (20.2) ... ... 
... ...
Europe 


17,707 (38.8) 45,608 35
16,460 (36.1)
Total 7,992 (17.5) 3,449 (7.6) 


Source: FAO, UNESCO, WMO, "Explanatory Note and Desertification 
Map of the World," UN Conference on
 

Desertificatiop, (A/CONF 74/2), Nairobi, 1977.
 

The percentage of each class in the total land affected by desertification in the region is
 Note: 

shown in parentheses.
 



Table 4--Land resource Potential for developing regions 
Total Potential


Arable Potential inSCifcLand and Water CassesM.
Region Land~a_ 
 Gd
Rainfall LOowC ndrWeRainfall 
 Areas Naturally

(million hectares) Flooded Areas
(million (percent) (million (percent) Desert,' Irrigated/
(million (percent) 
 (million (percent) (million
hectares) 
 hectares) 
 hectares)
Africa hectares)638.1 243.9 hectares)38.2 61.3 9.6 hectares)
288.4 
 45.2 
 43.5 6.8 
 1.0 0.2 
 114.9
America 
 653.2 
 203.6 
 31.2 
 29.8 
 4.6 
 241.0 36.9Middle East 130.1 172.8 26.5 6.0 0.850.8 39.0 54.845.5 35.0 
 15.5 11.9
Asia and 10.3 7.9 8.0 6.2 
 42.6
Far East 353.6 81.7 23.1 81.8 23.1 80 624.
101.3 28.6Developing 73.8 20.9 
 15.0 
 4.3 
 181.1
Countries 1,774.0 
 579.9 1.
32.7 .
218.5 12.3 8.
646.3 36.4 
 300.3 16.9
Countries 29.0688.7 207.8 1.7 393.530.2Needy 143.4 20.8 0.246.7 35.8 74.8 10.9 16.0 

Sr 1:o And Agriculture Orga 
2.3 265.3

a/ The total exclJdes irrigated area except for desert land. 

b/ The land and water classesGood rainfed land: are defined as follows:Land with rainfall providing for 120-270 growing days,Low rainfed land: soil 
Problem areas: 

quality very suitable or suitable.Rainfall provides more than a 

Rainfall providing for 75-120 growing days, soil quality very suitable, suitable, and marginally suitable.
270-day growing season, soils of all usable qualities are in this zone, plus that part of
the 120-270-day growing zone where soil rating is only marginally suitable.
land: 


Irrigated land: 
Consists of lowland nonirrigated paddy-fields and lands where water stands for part of the yea-.
 
Consists of fully irrigated land equipped with irrigation and suitable drainage znd not suffering from water shortages and

Partially irrigated land--equipped for irrigation but lacking drainage or reliable water supplies, or where the quality of irrigation is low and reliability of distribution is poor.


c/ Desert lands under irrigation.
 
d/ Irrigated land includes both partially and fully equipped areas 
 and is excluded 
 from the total to avoid double counting. 



Table 5--Food crop suitability by major agroclimatic division: Africa 
and West Asia
 

Total Area
 
Area Considered Very Suitable, Sutable, or Marginally Suitable for Main Annual Foodcrops 


In
Sweet white 

Total Area 
 Pntato West Asia Distribution
Soya Phaseolus Potato Cassava
Maize Wheat Rice
in Africa Distribution Millet Sorghumn
Zone 


(percert)(1.000 hectares)(1.000 	 hectares) (percent) 

377,315 ... 130.187 19.2 
Warm Tropical Lowlands 2.0Z9,975 57.4 373,056 388.713 432,835 ... 280.131 490,966 424,541 421,907 

... 19,749 16,665 3.4 ... ... 23.415 ...
3.2 ... 15.841 15,938 15.185Cold Tropical Highlands 96,604 

... ... ... ... ... ...... "." 

Warm Subtropical (s) 291.894 9.7 11,345 7,809 7,770 ... 1.779 7.271 7,121 
8,175 

Cold Tropical Pountains 2,903 0.1 	 ... 2.556 
... 6,660 9.175 ... 

... 3,126 3.171 8,565 ... 

Cool Subtropical 39.900 1.3 


... ... ... ... ...... 	 .. ... ... 

... ... ... 12.272 ... ...... 
Cold Subtropical s 193 ... 	 413,742 61.0.4..... ... 

Cool Subtropical (w) 543,196 18.0 	 ... 0,165 14.8 ............ ... ... ... ... ...Cold Subtropics (w) 6.663 0.2 	 ... 3.756 0.5 ......... 
Cool Temperate 	 2.1 

... ... .13,502... ...Warm Temperate ......... 

100.0
461.737 430,082 379,871 27.924 678,017 


100.0 384.401 415.489 459.714 36.022 281.910 498.237 

Totals(individualcrops 3,011,330 	 843 6.067 485 17,737 ...
209 2,007
16,325 13,939 19.654 13,627 4.581 


nonadditive) 

Percent of total area
 

crop classed as very	 ......61.6 70.4 62.7 49.4 

suitable or suitable ... ... 63.5 66.3 63.2 75.3 47.3 54.0 


Area suitable for crop
 
as pgrcent of total land 0.9......
9.4 16.5 5.3 14.3 1.6 

a rea_/ ...... 12.7 13.8 15.3 1.3 

Actual area sqwn with these 843 6,067 485 19.775 ... 
crops 1976-/ 73.042 ... 16.325 13.939 19.654 8.932 4.581 209 2,007 

epor on the ro-cological ons ro ect. Wor Soil Resources Report No.
 
Source: Food and Agriculture Organization of the United Nation . 

and 2 (Rome: FAO, 1978). 

area of the crrps listed. 
Only wheat is listed for West Asia. as this represents over 75 percent of sown

a/ 

b/ The area potentially suited to the production of the crops listed is 
calculated on the basis of climate and soil factors for that crop
 

Indivt-dually. These areas cannot be added and there is a good deal 
of overlapping, particularly in the suitable and most sijtable classes.
 

(See area sown with those crops in Africa or West Asia, 1976).
 
c/ The areas shown as suitable represent potential rather than actual land use. 
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ruminants. The area affected by the tsetse fly is estimated by FAO in
its "Regional Food Plan for Africa" to cover no less than 10 million
square kiloietersl/ 
 Such areas
ture. But they are 
often lack development infrastrucalso 
less degraded by overgrazing
cultivation. In Nigeria they include a large area of relatively good
soils in the west 
and center, rated by FAO as having high potential
 

and over

under adequate soil management. It is probably for these reasons that
the FAO Agriculture Towards 2000 study disagrees with the commonly
held view 
that lands 
in reserve 
are necessarily
(given proper use less productive
of current knowledge) than 
lands already cultivated.

This does not 
necessarily mean that planned development of new
land would be cheap. Bush clearance is essential for disease eradication and 
 settled farming, and 
estimates 
 of reclamation
(excluding infrastructure and settlement) range from $300-$4,500 per
hectare 


costs
 
in 1975 dollars, with most of
$1,500-$4,500 category. Settlement costs 

Africa lying in the
 
from $400-$5,000 per hectare, depending 

in government projects range
 
mean on infrastricture,
for rainfed areas with a
of around $650 per hectare.2
the cost of spontaneous settlement has 

In contrast,

been estimated at 
about $50
per hectare.7 An important issue is therefore whether to provide the
infrastructure 
and manage 
the settlement 
in a planned framework
(including possibly land reform or restrictions on private land use);
or to encourage, or even subsidize, spontaneous settlement, which has
been the main contributor to area


of control expansion in the past. Proponents
argue that this helps prevent environmental degradation,
prevents disease reinfestation of cleared land, promotes sound management and the use of improved technology, and reduces fragmentation
of holdings and the dangers of conflict and competition for land.
 
_/ This is an 
even larger area 
than the estimate of 7 million
square kilometers quoted in Item 9 of the 
1974 United Nations World
Conference report prepared by FAO, November 1974. The costs of eradicating tsetse 
and settling cleared land 
in the savannah area of 5
million square kilometers are estimated at between $2 and $3 billion.
However, there are many uncertainties in the estimates of the 
areas
affected by onchocerciasis and trypanosomiasis, in the costs and best
methods of controlling the diseases


the environmental or their vectors, and concerning
effects of large-scale chemical 
treatment (Oram et
al., InvestmentRequirements).
 

8/ For more detailed discussion of the variable costs
development 
and settlements, of land
see Buringh et 
al., Land and 
Water
ent 

Nether an s: 

in the Third World, Publication No. 27
International (W-Theninge,-he
Institute
Improvement, for Land Reclamation
1980); Oram et and
al., Investment 
 uirements; 
and the
1979 World Bank Sector Policy Paper on settlenent.
 

9/ See United Nations World Conference, "The World Food Problem:
Proposals for National and International Action" (E/CONF.65/4) World
Food Conference, Rome, November 5-16, 1974.
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In practice controlled settlement has not been very successful
 
in achieving either higher productivity or social equity. It is also
 
expensive in skills--probably an even scarcer resource than money in
 
Africa. On the other hand, there is much evidence that weak
 
infrastructure is a major contributory factor to low productivity in
 
Africa, both by restricting access of output to markets and by ham
pering input distribution and advisory services in promoting tech
nological change.
 

The improvement of communications appears particularly crucial 
to successful land expansion: 14 Africin countries have no direct 
access to the sea, and 10 have no line of rail (Table 6). There is an 
estimated total of 881,000 kilometers of roads in 36 countries of
 
Sub-Saharan Africa for which information is available, but only 11.4
 
percent of these are paved. In its study of investment requirements
 
for accelerating food production in low-income countries, IFPRI
 
worked to a standard estimated 1975 cost of $15,000 per kilometer of
 
all-weather, nontarmac road, and a norm of one kilometer of feeder
 
road per 300 arable hectares. On this basis the cost of new road 
development related to land arEa expansion alone would be $2.25
 
billion in the countries studied by IFPRI. To this probably should be
 
added ts of upgrading many existing roads to all-weather
status I0/ 

Given the likely future costs of truck fuel, it ma. be prudent
 
to seek alternatives to road transport over long distances. Extending
 
rail networks, river transport, even STOL aircraft to main markets
 
from rural nuclei such as the Agricultural Service Centers being
established in Nigeria might be preferable to building lengthy new 
trunk roads. These other means of transport could be served by short 
feeder roads usable by four-wheel drive vehicles.
 

Based on an FAO assumption that 40 percent of future settlement
 
will be planned, compared to 25 percent in the past, and on a cost of
 
$650 per hectare for planned and $50 per hectare for spontaneous
 
settlement, IFPRI has estimated that development costs of the 20 
million hectares of new rainfed arable land required to help acce
lerate food production in the 23 low-income countries of Africa by 
1990 would be $5.8 billion at 1975 prices. To this must be added a
 
major share of the additional expenditures required for rural roads
 
and electification in those countries, $1.6 billion for attempted
 
eradication of onchocerciasis and trypanosomiasis in much of West
 
Africa, and a proportion of the additional capital costs of mechani
zation, animal draft power, and research and extension systems. The
 
development cost per additional cultivated hectare, including land
 
clearance, settlement, and the infrastructural costs which must be
 

10/ Cost figures vary greatly for road construction. IFPRI's
 
figures were based on 1978 World Bank experience and have been con
sidered modest (Oram et al., Investment Requirements). On the other
 
hand, cost of labor-intensive, all-weather rural access road
 
construction inKenya averaged only about $4,100 in 1977/78, compared
 
to around $17,000 by conventional machine-intensive methods. (Dharam
 
Ghai, Martin Godfrey, and Franklin Lists, Plannin 9 for Basic Needs
 
in Kenya: Performance, Policies, and Prospects (Geneva: ILO, 1979T."
 



Table 6--Road and rail networks in Sub-Saharan Africa. 1977 

Region 

Number 
'Rf 

COuntries 

Totil 
Road 

Network 
Paved 
Roads 

Percent 
of Total 
Network 
Paved 

Railroad 
Network 

Countries withAl 
No No 

Railway Port 

Kilometers 
of Total 
Road per
Capita 

Hectares 
Cropped Per 
Kilometer 
of Road 

Hectares 
Cropped Per 
Kilometer of 
Paved Road 

Sahelian Africa 

Humid West Africa 

Central Africa 

Eastern Africa 

Southern Africa 

(kilometers) (kilometers) 
8 87,416 8,497 

10 249,936 44,096 

1 (Zaire) 168,979 2,654 

8 143,464 16,265 

9 231,675 29,102 

9.7 

17.9 

1.6 

11.3 

12.5 

(kilometers) 
3,498 

8,697 

4,859 

13,295 

13,806 

4 

1 

... 

3 

1 

4 

0 

... 

3 

6 

0.003 

0.002 

0.006 

0.001 

0.006 

180 

182 

37 

263 

79 

1,956 

1,006 

2,345 

2,348 

632 

Source: 
 Data providee by the U.S. Agency for International Development. In all, 10 African countries have no railway and 14 have no direct
access to the sea.
 



the base for a sound, settled
considered essential to providing 

modern food production sector, could be at least $1,000. Assuming
 

simply the provision of minimum services to spontaneous 
settlers, the
 

no more than a fifth of this,

short-term cost per hectare might be 


but the costs forgone production and laod degradationlong-term in 
might be very high.
 

whether planned settlement
The issue is perhaps not so much 

and type of support is essential
should be extended, but what level 


to providing
to make new land development work, and what approaches 


the essentials are most cost effective. In land clearance and road
 

building, what compromise is feasible between capital and labor

intensive methods; in settlements, what structures does government
 

have to build, and what can settlers build themselves with
 

appropriate technical assistance?
 
one point must be stressed.
In this connection, further 


planning has been, and remains, seriously

Effective land use 

constrained by inadequate data on climate, soils, topography, hydro

logy, and reclamation costs. Many of the assumptions on which plans
 

are made and returns calculated are therefore conjectural, and
 

results often fall below expectations. Many African countries are now
 

attempting to develop national food production strategies--often 
with
 

or international agencies. One of
externl assistance from bilateral 

could give would be to help


the most valuable aids such agencies 

and evaluate this essential data and to provide


countries collect 

to continue to
 

them with the equipment, training, and knowledge 


collect and refine it. FAO has been pioneering work in this field.
 

RAISING THE PRODUCTIVITY OF LAND AND LABOR
 

Although many opportunities remain for expanding cultivated land
 
not provoke degradation
in some African countries in a way that will 


or lead to conflict between present and future utility, its nature,
 

fertility, accessibility, ownership, present use, and optimum 
manage

ment merit more careful study. Table 7 shows that most of the new 

cropped land will have to come from land already used for pasture or 

not to overlook the social and environmentalforests, and it is vital 

costs of its transfer. For most Africans freedom to move between 

and
 
so large-scale
even within national boundaries is limited, that 


no immediate solution to
migration of people to virgin lands offers 

percent of Africa's population
overcrowding. FAO estimates that 46 


will be living in lands under severe pressure by the year 2000.
 

For many African countries, therefore, the main challenge facing
 

agriculture is how to raise productivity on land already in use.
 

Irrigation and fertilizer can both act as proxies for additional 
land
 

and cropping intensities, but the proportions of
by raising yields 

well other


irrigated area and fertilizer use in Africa are below 


developing regions (Table 8). Increasing prices of fuel and fer

have a sharper disincenti e effect in areas
tilizer are likely to 

present than where farmers are


where almost no inputs are used at 




Table 7--Land use in Africa. 191-5
 

Region 
 Food
Areaa/ Area 
Other Harvested
Arable Area 
 FoorOhe
Harvested Area
Harvested Pasture
Harvested 
 Permanent Forest Arable Area
as Share of
 

(million hectares)

Northern Africa 38.6 25.6 (percent)


23.2 
 2.4 
 85.0 
 100.2
Sahel 66.3
46.2 
 14.1 
 13.7 
 0.3 
 137.1 
 56.7
Western Africa 30.5
67.5 
 39.0 
 34.4 
 4.6 
 55.1 
 80.1
Central Africa 57.720.3 
 7.7 
 6.7 
 1.0 
 73.1 
 238.6
Eastern and 37.9
 
Southern Africa 
50.9 In031.0 
 29.0 
 2.0 
 361.0 
 160.7 
 60.9
 
Regional Total 223.5 
 117.4 107.0 10.3 
 711.3 636.3
 

- includes land uer 
emporary crops, mea ows, or pasture; 
 an
land temporarily fallow or lying idle; and land under permanent crops. 
un er market or k tchen gar ens;
 



Table 8--Population density, agricultural inputs, and growth rates in
area in selected Asian, African, and
 
Latin American countries
 

1975 Economically 1975 1975
 
Active Agricultural 1976 Arable 1975 Fertilizer Tractors
 

Population per and Pasture Irrigated Area Kilograms per 1,000 1975
 
Square Kilometer Hectares per 
 as Percent of per Hectare Hectares of Cropping


Region- Arable Land Animal Unit Arable Land of Arable Land 
Arable Land Intensity
 

(Units NPK) (percent)
 

Asia 
 104 0.9 24.8 22.5 2.6 96
 

North Africa/

Middle East 
 47 3.1 17.7 28.7 6.3 61
 

West Africa 37 6.5 0.4 1.4 0.2 
 54 0
 

East Africa 97 3.6 2.0 3.6 0.6 66
 

South America 24 2.6 
 8.2 32.9 7.3 68
 

50 Country Average 69 2.2 15.8 22.3 3.5 77
 

Source: Peter Dram, Juan Zapata, George Alibaruho, and Shyamal Roy, Investment and Input Requirements

for Accelerating Food Production in Low-Income Countries by 1990, Research Report 10 (Washington, D.C.:
 
International Food Policy Research Institute, 1979).
 

a/ Represents the dverage of data for 10 selected countries in each region.
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familiar with the benefits from their use, especially where the clima ic risks are high. Farming systems and technologies need to bedevised that both increase the cost-efficiency of chemical and mechanical 
inputs, and maximize biological and other low-cost techniques,
including 
the more effective participation 
of human and animal
 
resources in increasing output.


Success will depend on an understanding of the agroclimatic and
human factors behind the 
rationale of traditional farming practices
in Africa as a basis for determining where chatige might be mosteffective, what 
 can best be retained, what technologies are
appropriate to local conditions and the resources of local people,and how the necessary inputs and services can 
best be channeled to
them. It demands an interdisciplinary, systems-oriented approachagricultural research toand planning for rural development, based oninformation, analysis, and prediction, and not just on empiricism.The four strategies that would seem to be 
most rewarding as a
means of accelerating food production are:
 

1. Building the base for expanded irrigated agriculture;
 

2. Increasing 
the efficiency of seed/fertilizer technology in
dryland cropping systems;
 
3. Managing rainfed systems 
 to conserve soil moisture and
 

fertility; and 

4. Integrating range livestock and arabli farming more closely.
 

A fifth area that also merits high priority but is not dealtwith specifically in this paper is the improvement of techniques forlow-cost grain storage and processing at the farm and village levels.
 

Water Resources and the Potential for Irrigation in Africa
 

Irrigation 
is the traditional, and theoretically the most
secure, escape route from 
the risks and uncertainties 
of rainfed
farming, and is a 
means of extending cultivation to areas too dry for
normal agriculture. High solar radiation 
makes high yields and
cropping intensities possible in such areas once there is good water
control. Yet despite the enormous area of semiarid and arid land inAfrica and the recurring drought-induced crises there, only 4 percent
of world irrigated land is in Africa, compared to about 8 percent in
Latin America, and over 65 percent in Asia (Table 9).The area 
available for more irrigation in Africa 
as a whole is
considerable; an 
estimated 36 million hectares, compared to under 8
million irrigated in 1978. However, recent 
IFPRI analysis of national
plans in 23 Sub-Saharan countries suggests a relatively modest growth
of new area there from about 1.6 million hectares in 1975 to only 2.5
million hectares by 1990, an overall average annual growth rate of3.0 percent. The largest proportionate rate of expansion would be in
West Africa and the Sahel, with growth rates of 6.1 percent and 4.0 



Table 9--Regional distribution and importance of irrigation, 1977
 

Asia Africa America Europe Oceania 
Region Area Region 
 Area Region Area Region 
 Area RegTo Area World
 

(million hectares) (million hectares) (million hectares) (million hectares) 
 (million hectares)
 
Southeast
 
and East 14.6 West 0.4_!! South 6.5.a/ a/
South 7.6 Australia 1.5a/ .
 

Japan 3.3 East Central 2.5a/ Central 6.3!a/ 
 West 1.7 Others 0.2 ...
 

Peoples Re
public of

China 48.7 South 1.0a/ North 
 17.71/ East 
 3.7
 

India and
Pakistan 49.0a North 3.8a/ ... ... U.S.S.R. 16.0!/ ...... 
West Asia 13.1a/ ... ... ... ... ... ... ... 
 ... .. 

Total 128.7 
 7.8 
 30.5 
 29.0 
 1.7 197.7
 

worldShare oftotal 65.0 
 4.0 
 15.0 
 15.0 
 1.0 100.0
 

Share of Devel
oping countries'
total 97.0 
 87.0 
 42.0 
 0 
 0 73.0 

Percent of 
arable areairrigated 28.0 3.0 8.0 8.0 4.0 13.0 

Source: Food and Agriculture Organization of the United Nations, FAO Production Yearbook 1978 (Rome:
 

FAO, 1978).
 

a/ Largely in dry areas. Estimated total approximately 115 million hectares.
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percent respectively, and 
in Nigeria with 8.3 percent. In East
Africa, where the terrain is 
more dissected and river basin development opportunities appear poorer, the growth 
rate would be only 2.2
percent (Table 10). Not all 
of the area to be developed would be used
for food, and the food area would be mainly devoted to rice. Capital
costs for irrigation for food 
production are estimated 
to be $1.7
billion, of which the bulk 
($1.5 billion) would be for costly 
new
surface water development since the opportunities for low-cost rehabilitation of old systems in Africa are relatively small 
because the
total 
area irrigated is so small. The increment to food production by
1990 from these developments, plus increased output 
from existing
irrigated land, is estimated to be just over 1.7 million metric tons-only about 4.5 percent of the overall 
increment expected 
from the
proposed investments in accelerating food production, most of which

would come from rainfed land.
There are a number of reasons for slow progress in expanding the
irrigated area. 
These include the high costs of surface irrigation,
the uncertainties of the groundwater resource, the lack of 
a deeprooted tradition of irrigation in 
most African countries, the severe
scarcity of trained local irrigation and maintenance staff, the vast
distances and poor communications, 
and the low population densities
in many irrigable areas, 
due to their remoteness 
and to disease. In
some of the 
river basins, including 
the Nile, Niger, Senegal, Lake
Chad, 
and the lake countries of 
East Africa, intercountry water
agreements may be necessary for developing the resources.
The shortage of trained staff is reflected in the lack of good
basic data on water resources and in weak research programs 
on water
use in most countries of the region. The for
need specialized
training is particularly urgent, 
since aid donors frequently cite
lack of good data and poor planning as a reason for not putting money

into irrigation projects.


Although there 
are some discrepancies between estimates of the
area 
that can be developed in the next two decades, it is clear from
all 
the figures quoted that major irrigation projects will not provide a solution to food problems 
in most African countries by 1990
and will 
probably not contribute a major share before the year 2000.
This is because of 
their heavy demands on technical skills for
planning and execqtipn, their high capital 
costs ($3,000-$5,000 per
hectare or more),/ 
 the severe foreign exchange burden for poor
countries, and the need to organize and train farmers if the land is
to be used effectively once water becomes available. All this implies
a lengthy gestation period, and few surface projects 
in Africa have
achieved internal 
rates of return exceeding 10 percent.
 

11/ IFPRr-s analysis suggested an average cost (in1975 dollars)
of $3,1900 per hectare for the Sahelian countries and $3,000 elsewhere
in Africa (Oram et al., 
Investment Requirements). A later estimate
showed that where water storage is needed,surfce water development
costs have to
risen $7,000-$10,000 
per hectare or more 
(Gilbert
Levine, Peter Oram, and Juan A. Zapata, Water [New York: Rockefeller
 
Foundation, 1980]).
 



Table 10--Current and projected equipped and cultivated area. cropping Intensity, and growth rates In 23 low-income African 
countries, 1975 and 1990 

Percent of Gross 
Equipped Area Arable Land Cropping Intensity Irrigated Area 

1970-90 1975-90 Irrigited Gross Irriqated Area 1964f74-1975/90 
Country 1975 Increase Growth Rate 1974 T 'T---1996 1975 1990 Growth Rates 

(1,000 hectares) (percent) (1,000 hectares) (percent)Sahel Group 

Chad 10 14 6.01 0.01 120 150 12 36 ... 7.6 
Gambia 32 20 3.29 4.29 100 100 32 52 n.a. 3.3 
Mali 150 85 3.03 0.60 75 100 112 235 4.97 5.1 
Mauritania 20 15 3.80 0.30 80 )0 16 35 ... 5.4 
Niger 25 16 3.35 0.04 152 146 38 60 1.84 3.1 
Senegal 140 54 2.20 5.40 100 100 140 194 4.56 2.2 
Upper Volta 5 15 9.68 0.03 100 100 5 20 ... 9.7 
Total Sahel 382 219 3.10 ... ... ... 355 632 ... 4.0 

.Itst Al.-Ica 
Benin 9 13 6.14 0.20 122 118 11 26 10.02 5.9 
Cameroon 10 10 4.73 0.10 100 100 10 20 4.59 4.7 
Guinea 50 30 3.18 1.10 80 100 40 80 7.37 4.7 
Nigeria 30 70 8.36 n.a. 120 120 36 120 3.14 8.3 
Sierra Leone 10 10 4.73 0.10 100 100 10 20 8.68 4.7 
Toga 10 10 4.73 0.10 100 100 10 20 ... 4.7 
Total West Atrica 119 143 5.40 ... ... ... 117 286 ... 6.2 

East Africa
 
Ethiopia 80 50 3.29 0.04 90 100 72 130 1.73 4.0
 
Kenya 17 15 4.31 1.30 100 109 17 35 3.49 4.9
 
Tanzania 52 38 3.72 0.40 81 90 42 81 3.64 4.5 
Uganda 20 30 6.30 0.20 70 100 14 50 11.18 8.8 
Zaire 4 6 6.30 n.a. 100 120 4 12 n.f. 7.6 
Burundi 4 4 4.73 0.50 100 113 4 9 2.84 5.5 
Madagascar 900 200 1.35 11.90 100 100 900 1,100 1.18 5.3 
Malawi 10 20 7.60 0.20 100 100 10 30 11.19 7.6 
Rwanda 10 6 3.18 0.20 120 150 10 30 ... 7.6 
Somalia 41 14 1.98 15.00 100 100 41 55 -0.25 2.0 
Total East Africa 1,138 383 2.00 ... ... ... 1,114 1,532 ... 2.2 

Total Africa 1.639 745 2.60 ... ... ... 1,586 2,450 ... 3.0 

Sources: This table is based primarily on the unpublished data from the Food and Agriculture Organization of the
 
United Nations for the United Nations (FAO) Water Conference. "Water for Agriculture" (E/Con.70/11), January 1977.
 
Some figures were obtained directly from participants at the Water Conference. 

In addition, the following sources were used: Ethiopia, Valleys Agricultural Development Authority, "Likely
 
Irrigated Agriculture of 2000 A.D.--Rcle and Activities of ICID and Its National Cointtees to Meet the Challenge,"
 
International Commission on Irrigation and Drainage, Special Session, "Likely Irrigated Agriculture of 2000 A.D. in the
 
Democratic Republic of Sudan," International Commission on Irrigation and Drainage, Special Session, "Likely Irrigated
 
Agriculture of 2000 A.D.," Tehrii, 1977; Irrigation Development in Africa, South of the Sahara (Rome: FAO, 1974). The 
data for the Sahel GroLp are frim Food and Agriculture Organization of the United Nations, Perspective Study on 
Agricultural Development in th, Sahelian Countries (Rome: FAO, 1976).
 

Note: Where n.a. is used. the data are not available.
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Given the need to provide greater stability to production and to
minimize risk as an incentive to technological innovation, it is per
tinent to seek less demanding or 
smaller scale methods of supplying
additional water to crops, especially in the semiarid tropics. There
 are several possibilities, including tanks, 
low-lift pumping from
rivers, ground water development, and improvement of existing traditional irrigation 
methods. Although none of these approaches

without snags, and the water control 

is
 
of some is inferior to soundly
planned surface water projects, they all avoid the rigidities of
large systems and 
are divisible investments suited to small 
farmers
that lend themselves to step-by-step development. They permit rapid

use of capital and the opportunity to revise and correct programs as
experience and information are gained. A major obstacle, particularly

with ground-water development, and with the improvement of traditional flood-based systems (which are extensive, for example, in
Senegal, Madagascar, Zambia, Tanzania, and Nigeria), is lack of sound
data on the nature and extent of the resource. Effective methods and

tools are now available for determining where water resources arestored underground. Because of the great advantage of groundwater asa basis for irrigation and drinking water, African countries withsubstantial dry areas 
should give higher priority to the assessment

of their potential and how to develop it.
 

A general conclusion from reviewing the situation in Africa is

that even if irrigdtion can offer no 
complete solution to African

food problems in the current century, the opportunities for its development in the longer term are not negligible and may well swing the
balance from 
increasing malnutrition to increasing self-sufficiency

in the drier regions. However, few countries are yet pursuing with
vigor the measures necessary to build the base for this long-term

development, which cannot be 
provided simply by irrigation consultants. As Idachaba has pointed out about Nigeria, research onwater development, water use, and management is largely neglected,and expenditure on understanding the resource and managing it israrely conmeM rate with the vast 
expenditures now planned for
construction.-
 Most African 
countries have little historical

experience on which 
to base sound farmer organization--increasingly

considered in the light of experience elsewhere to be the key to success. This is why it is so important to press ahead with small 
or
divisible irrigation systems before 
launching major projects--even

though the latter may offer economies of scale.
 

Many countries 
feel that they must give priority to developing
rainfed agriculture in the short run. This choice is probably right,

but the slow growth of area and yields of rainfed crops suggest that
it would be wiser for planners to obtain a more comprehensive view of
their water resources potential and lay
to a sound foundation of
skills for developing that potential 
as the basis of more intensive

agriculture in the longer term.
 

12/ Francis" S. Idachaba, Agricultural Research Policy in
Nigeria, Research Report 
17 (Washington, D.C.:In-ternational Food
 
Policy Research Institute, 1980).
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lIcreasing the Efficiency of Rainfed Seed/Fertilizer Technology
 

Biological improvement is fundamental to increasing crop produc
tion, especially where chemical 
inputs are expensive to transport or
 
where response to fertilizer is limited by climate. Seed is 
a fami
liar input to all farmers, and for self-pollinated crops does not
 
need annual renewal. For this reason the main focus of the

International Agricultural Research Centers has been on plant

breeding. They have marshalled a formidable array of genetic resour
ces that has increased the availability to national systems of
 
improved germ plasm for raising yield ceilings, increasing yield stability and stress tolerance, shortening maturity, improving pest and
 
disease resistance, developing varieties for special conditions 
(deep

flooding, acid soils, aluminuin toxicity), and improving quality and

nutritional status of the major food crops. In much of the middle
 
rainfall belt of Africa, substitution of crops and varieties among

food staples may also offer interesting possibilities for evading

climatic hazards, increasing yields 
per unit of area or time,

improving nutritional 
intakes, and reducing labor bottlenecks.


Among the issues which need to be considered in determining
future biological research priorities for Africa are:
 

1. Should an attempt be made to meet changing consumer tastes
through breeding- This 
implies a higher priority for irrigated rice
 
and for the acclimatization of wheat for the drier tropics. Should
 
some other form of crop substitution be encouraged (moving early
maturing maize further north); or should research priorities focus on
 
improving traditional crops (such as sorghum and millet or upland

rice) in their traditional growing regions?
 

2. Should sole cropping be substituted for haphazard mixed
 
cropping, or could some more systematic interplanting techniques be

developed, using appropriately designed varieties, that will provide

the traditional risk insurance which mixed cropping offers, without
 
the obstacles it presents to the introduction of some modern tech
niques, such as herbicide use? Setbacks have occurred both in Africa
 
and in Latin America because the wrong varieties were chosen for
 
areas where mixed cropping was important.
 

3. What breeding priority should be given to nitrogen-fixing
legumes for grain or fodder? These do not play a major role in 
farming systems today, especially in the humid tropics, perhaps for 
lack of suitable adapted species, or perhaps because of low economic 
returns. 

4. Should breeding policies be aimed at developing lIcal

specificity--which may be very necessary with variable soil types and
 
where mixed cropping is widely practiced--or should wide adaptability

be the objective? This seems to work well with 
some rainfed crops,

such as wheat and oarley, and with paddy rice, but not as well with
 
other crops such as maize, upland rice, and grain legumes.
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5. Which should be the primary objective--high yield potential
or yield stability with better stress 
and pest tolerance--or can
breeding accomplish both, as CIMMYT and IRRI have claimed?
 

6. What is the optimum plant model for different crops and ecological regions? Short-maturing determinate varieties 
 may be
appropriate where growing seasons are short, or tiith bimodal rainfall
where two crops a year may be feasible. They may be less appropriatein areas where rains are of longer duration, but not long enough toassure two crops in a year. The value of straw and fodder should notbe overlooked in emphasizing short stature. Storability may be more
valuable than 
high yields with starchy crops. Special varietal
characteristics 
 may be needed where cereals and other crops

(especially legumes) are grovin in mixed systems.
 

7. What blend of disciplines is required in national and international research 
 systems for developing improved biological
technology? At most
present institutions 
seem to be top-heavy on
breeding and chemistry and weak on physiology and social sciences.
 

Breeding and testing 
of new crop varieties is time-consuming,
but it appears that much could be done immediately to improve yields
by simple practices, such as 
careful selection of varieties, the use
of sound seed, timely planting, weed control (absolutely crucial in
early crop growth stages) and rotational intercropping of legumes and
cereals. These practices involve little cash expenditure, althoughshortage of human labor may be a bottleneck in the absence of mechanical 
or animal draft power. This may be one reason why farmers fail
to adopt them. Changes in school hours and holidays might help over
come this.
 

Theoretically attractive approiches often founder on infrastructural or institutional inadequacies. For example, 
a widespread
constraint to the faster adoption 
of improved genetic material is
that most national seed services are still inadequate to provide farmers with good quality seed, especially of hybrid varieties. This may
be one reason why Africa has such a small under
area modern
varieties. It is often argued that the 
stepwise approach suggested
above will 
fail because simple advances do not show large enough
benefits to attract farmers: 
 however, this may simply be that
researchers regard this type of experiment 
as beneath their dignity
or that the extension searyices inadequately demonstrate the potential
value of the advances/ 
 How to identify the bottlenecks and provide the 
incentives to the wider adoption of simple yield-improving
practices is an important issue for increasing food production in the

shorter term. 

13/ Many reports stress the high returns to simple, well-timedcultural operations. This is amply confirmed by the authnr's fieldexperience. 
Naticnal institutions 
should accord h1gh priority to
determining the reasons constraining their adoption by farmers.
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Good infrastructure and organization, not just advice and exhor
tation, is particularly needed for efficient use of fertilizer and 
pesticides. These may be wasted if the right material is not 
available to farmers at the right time. Striking the right balance 
between the public sector and private enterprise is likely to be cru
cial to increasing land productivity, for although biological 
approaches can help to reduce excessive dependence on fertilizer and 
pesticides, there is nothing in current scientific knowledge which 
suggests that yield levels could be significantly improved, or even 
maintained, without their increased use. Moreover, fertilizer and 
pesticides, when properly combined with biological technology, can 
provide the quantum increase in productivity that gives the impetus 
to widespread adoption of improved practices. IFPRI's investment 
study envisages NPK fertilizer use on food crops increasing at an 
annual rate of 19 percent in Sub-Saharan Africa (and 22 percent in 
Nigeria) between 1975 and 1990. Total use would rise from 136,000 to 
1.9 million tons in 1990 (at an estimated cost of apprcximately $1
 
billion) and per hectare levels from around 3 kilograms to tearly 23
 
kilograms (Table 11). Even the latter may seem a modest objective,
 
but because high risk or high transportation costs may preclude the
 
use or fertilizer in many areas, it probably implies the application
 
of 80-100 kilograms of plant nutrients in the more favorable areas.
 
To achieve these levels will require major national programs to
 
demonstrate improved varieties and appropriate fertilizer for
mulations to farmers and to provide the related credit and input
 
delivery systems. A "trickle-down" approach based on isolated pro
jects is unlikely to provide the rapid growth needed in food supply.
 

An important issue in this respect is how to tailor the com
ponents of the input package to the local resource potential.
 
Although the use of more concentrated fertilizer can reduce costs of
 
transport, it may be wiser in some remote areas to emphasize seed
 
improvement and low-volume inputs that are cheaper to transport, such
 
as seed dressings, micronutrients, herbicides, or pesticides. These
 
again, however, have to be selected to fit local needs and problems.
 
This is an important reason for taking research down to the farm. A
 
shotgun approach to input distribution does not ensure equity, but it
 
can certainly lead to waste and unprofitability.
 

A difficult decision facing some African countries is whether to
 
import chemical inputs or manufacture them locally. This applies
 
especially to fertilizer since the total material costs foreseen by
 
1990 are about ten times higher than for pesticides, and the
 
transportation costs are also much higher. Strategic as well as eco
nomic factors are involved. Without going into more detail, it does
 
appear that there is a potential for developing domestic nitrogen
 
industries in a few African countries with coal or natural gas
 
resources (such as Nigeria), and for producing phosphate from rock
 
deposits in several Sahelian countries. Intraregional trade in urea,
 
superphosphate, and anionium phosphate could thus be built up.
 

Managing Rainfed Systems to Conserve Soil Moisture and Fertility
 

If yields are to be increased in the drier areas, it will be
 
necessary to find low-cost means of conserving soil moisture and
 



__ __ 

Table ll--Fertilizer use in low-income countries of Africa 
1975 and 1990
 

NPKFertilizer 1975 Estimated 
 Additional RPK Fertilizer Re jremeft
 
Total Requ irementIn c rement Total 1990 U e on Foeodcro psS! Growth_ Rates _U NPK Fertilizer 19O r m'/s e fo r __ __ _193759 __ fooc ro s. -__1 Foodcropsa/ 
 New Improved ExIsting rta
Africa 


(kiloqrams per hectare) 
E
 

(percent)
23.20
Gambia 5.26 24.2 1.3 14.9 39.0
5.9 3.0 23.7 1.0 (1.000 metric tons)
Malf 29.2 24.7 1.82 0.5040.47 18.5 0.48 2.80
42.5 0.6 7.20
0.2 18.4 1.61 0.29 13.20 20.40
Mauritenia 30.7 22.6 1.28 3.18
4.35 5.1 1.1 2.0 4.59 4.39 0.80 1.28 2.08
Niger 49.27 50.5 
19.1 36.9 14.2 0.7 

4.04 13.02 10.50 16.95
0.1 0.81 27.45
Senegal 12.3 29.1 0.50 0.56
36.16 62.4 28.3 1.2 1.87 0.30 2.18
18.2 2.02 0.35 2.48
27.1 12.2 1.52
Upper Volta 41.80 42.4 0.1 12.4 
6.0 26.0 2.94 0.95 

3.89 0.00 45.38 45.3823.8 5.04
Sahei total 200.71 232.8 1.2 32.8 0.6 0.90 8.93 8.60 18.83 27.43
16.4 15.5 0.04 0.20 ;.14
14.1 32.1 14.69 7.02 9.68 30.98 40.66
Benin 13.12 34.83
25.60 27.0 37.08 128.80
1.0 165.88
26.7 19.4
Cameroon 21.8
55.89 1.4
61.9 0.49
Guinea 1.7 25.8 9.7 0.04 0.24
30.42 16.8 0.77
32.0 6.0 9.45 15.38
Nigeria 691.17 
0.5 17.6 -3.0 22.1 0.30 0.04 0.20 0.54 

24.83
 
712.2 1.6 15.15 40.20
Sierra Leone 2.2 24.6 27.2 1.80 1.37 1.60 55.35
18.17 21.3 1.2 26.5 21.0 2.78 4.77 12.45 13.20 25.65
Togo 30.9 28.2 0.14 0.72
18.09 19.2 13.7 3.1 3.64 218.03 469.50Guinean total 839.34 1.0 27.0 55.3 0.80 0.09 0.40 687.53873.5 21.0 1.29
1.7 24.6 16.6 24.1.5 1.1 0.30 0.04 5.85 11.03 16.880.20 0.54West Africa 5.7057 11.8511.85 17.5517.55
total 1,040.05 
 1.106.4 24.1
1.5 34.2
22.2 6.47
16.1 1.72
20.6 66.3 21.16 8.74 

3.36 11.55 266.63 561.16
Burundi 16.48 46.38 827.79
23.83 24.2 0.8 303.71 689.96
26.8 993.67
Ethiopia :0.6
137.64 31.5
151.6 0.4
2.4 0.24
Kenya 16.8 29.0 0.06 0.08 0.38
75.74 17.2 6.65
102.9 10.6 14.0 0.90 0.32 16.80 23.45
Madagascar 29.2 10.5 0.44
83.20 6.9 1.66
87.7 27.2 60.75
2.1 44.3 0.79 0.18 75.23 135.98

Malawi 48.07 8.0 21.9 4.5 0.24 1.21 16.65 57.88
56.4 16.08 8.24 74.53
Rwanda 4.9 29.3 36.00
27.47 10.0 13.6 60.32 10.95
27.9 0.9 27.5 8.3 0.73 0.04 11.93 22.88
Somalia 34.9 0.20 0.97
10.70 13.7 32.7 0.4 12.45 34.65 47.10
3.5 0.50
Tanzania 23.4 13.1 0.29 0.20 0.99
81.24 10.7 8.78
90.6 3.0 17.70
Uganda 96.49 

4.9 16.0 19.4 16.3 2.10 0.56 1.64 4.30 26.48
 
97.7 1.0 9.4 1.13 1.75 4.65
25.3 0.46 6.40
4.5 34.1 1.2 0.92 2.51 31.48 47.25
0.90 0.38 78.73
0.28 
 1.56 
 31.10 
 63.83 
 94.93


Zaire 137.66 139.0total 693.04 0.7 27.8 17.6762.7 36.5
Africa total 1,762.09 1.898.1 3.2 23.2 13.2 17.3 1.3 0.24 0.06 0.08
2.8 22.6 17.0 19.1 69.7 23.61 10.59 0.38 65.35 71.93 2136.0 44.77 40.08 74.28 245.91 7.28
19.33 56.56 372.85 616.76120.66 
 549.62 1,091.81 1,650.43
Source: Peter Oram 
Juan 5ap50,4G 
 Ali]aruho and Shamal R 
 Invesm and 
 tRnsre uLow-Income Countries by 1990.Research Report 10 (Washington, D.C.: Internat 
 y Rese ,1


on
a/ This includes cereals, pulses, leguninous oilseeds, roots and tubers; and excludes
data Tn Food and Agriculture Organizal4or, of the United Nations, AnnualFertilizerRe ie. 
sugar care, fruits, and vegetables. Calculated from
1976 (Rome: FAn 1977).


bl Calculated on the basis of area and production Estimates for 1990.
c/ 1975 estimates based on proportion of arable and irrigated area 
recorded under annual food crops. 1990 estimates calculated from IFPRI's

proposed 1990 production objectives and related fertili7er requirements.
 

http:1,650.43
http:1,091.81
http:1,762.09
http:1,040.05
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followed
traditionally
The approaches

soil fertility. years to a few 

.ajntainiflg from severalfor periodsfallowing resources* and the regeneritivemainly involve on 

period shortens, the extent 
to which faljowing serves 

conservational
But as population presses
months. 

purposes is doubtful (although bush fallow provides 
some grazing and
 

therefore being sought for ircreasing the inten
are soil fer-Means and maintainingfuelwood). in settled farming systems

usesity of land 
fallow

tility without fallow. (1976) suggests that the 
Zone Study""SahelianThe FAO 

of animaltheperiod in semiarid West Africa 
could be reduced from 

five years to no
 

a year in the medium 
rainfall areas by use 

cropbetter 
more than fertilizers, and 

draft power or partial mechanization,
the other hand, looking at the
 

on
Rutheberg,

husbandry prictice. shifting cultivation 

through semiper
fromtransitioneffects of th 


semiarid East
declining area of fallow) 
to settled sedentary
 

manent farming (with a some
 
agriculture (without 

concomitant use of 
fertilizer) in 

Africa, fears a "low-level 
equilibrium" of the 

type prev lent in 

Certainly
 

parts of India due to 
the depletion of soil 

fertility.-J 

but a
be avoided;
should 


without intensification more favorable soils,
sedentarization 

policy of settled intensive 

crop production in andgrazingfor controlled 
being sequestered

marginal areas 
sensible planning objective than merely


with 
 a more
seems
uses,
forest 
present creeping sedentarization to 

continue unchecked. 

theallowing traditions in Africa 
were founded 

Pereira states that 
because tribal 


on centuries of a scattered 
and rather stable population 

(compared to
 
new land toplenty ofthere wasbecauserates), 

no pressure to develop 
the elaborate terracing, 

soil
 
present growth and 

other cononuse, there was methods found some 
and water control

conservation, general acceptance of the need to 
is still no 


tinents. Today th -re 
the soil.15 

'though this may be true, 
his assertion that the 

fundamentals of
 conserve 


known is questionable 
for tropical Africa. There
 

good management are 


are several unsolved 
technical questions related 

to the optimum prac
in semiarid 

water conservation
for soil and 

and equipment 
omriniim tillage" (using 

herbicides) and mulching
tices 
 in
 
areas. For example, compared to plow'r-


promise axperiflmentally but 
have shown great 
reducing runoff and 

soil loss in the wetter tropics of 
Africa./ 


These practices might
drier areas.'J, thetestedhave hardly been 
for mechanical equipment. Some techniques 

the need
reduce
greatly in Eastvillagizationthe effects 
- 14__/ R ecent studies of of 

is also borne out by 
this view, which 


to support
seem
Africa 
some parts of the Sahel--for 

example, the Mossi Plateau
 

experience in 
in Upper Volta. 

15/ H. C. Pereira, Land 
Use in Semiarid Southern Africa, 

trans.
 

Roy Soc.ety, 1978), P. B.278.
 

the Royal Society of 
London. (Londiom 


for Tropical Agriculture, Annual
 
Institute
16/ International IITA, various years). The minimum tilag-e 

(Ibadan, Nigeria: each year.R be cropped 
C ue also allows a larger area to 
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such as bunding, ridging, 
and contour terracing
variable results have g9ven highly
on different soil types. Suitable low-cost animaldrawn equipment and pumps have not 
been developed for some of the
tillage and 
 water-recycling practices being 
 developed
International by
Crops Research Institute for 
the Semi-Arid Tropics
(ICRISAT) in its small-scale watershed management work for India and
 
the Sahei.


Based on ICRISAT's studies 
in India, Kampen concludes
although that
a variety of techniques have had a beneficial effect under
some conditions, they have not yet provided the breakthrough in water
conservation and management that is imperative for 4jie development ofagriculture in the low-income, semiarid tropics I/Moreover,are problems in Africa that do not 
there

exist in India. Soils are moredifficult, and the social and demographic situation is not com
parable.


As a result of its higher population density, India has a tradition of intensive land water use
agricultural labor; 
and and a ready availability of
it also 
has a vast number of draft 
animals.
Neither draft animals nor the 
plow are traditional 
in most of
Sub-Saharan Africa, and late planting due to an inability to hoe drysoils h/ hand is a major cause of 
low yields in semiarid West


Africa.__
In some areas the use of draft animals is precluded by tsetseflies, but although their 
numbers are increasing in tsetse-free
areas, government efforts to promote ox plowing have met with varying
acceptance by farmers. Various reasons have been suggested for this,
one probability being that whereas the benefits of improved soil and
moisture conservation practices 
are 
not always easy to demonstrate,
any additional1psh expenditures on 
animals, equipment, or labor are
soon obvious-l./ Mechanization 
must therefore 
be considered a
necessary alternative in many regions, both for opening up 
new land
and for raising land and labor productivity. Virtually all studies of
African food problems are in agreement on this point.
This raises 
difficult policy issues related to the objectives,
 
17/ J. Kampen and 
J. H. Krishnan, "Resource 
Conservation,
Management and 
Use in the Semiarid Tropics," proceedings of 
the
meeting of the American Society of Agricultural Engineers, Utah, June
1978.
 

18/ P. M. Ahn, Soil 

Regions 

Factors Affecting A ricultijre in Semiarid
with Particular 
Reference to 
the Sahel Zone "ofe
Technical-Co-mmunication 8 (University of Nairobi_1977.
 

19/ Christopher Delga4do and John Mclntire, "Economic Constraints
on la-rming with Plow Oxen 
 in the Sahel," Washington, D.C.:
International Food Policy Research Institute, 1980 (mimeographed); M.
DeMoigne, "Animal Draft Cultivation In French-speaking Africa, paper
prepared for 
a workshop on Socioeconomic Constraintsof Semiarid Tropical to DevelopmentAgriculture, International Crops 
 Research
Institute for 
 the Semiarid Tropics 
 (ICRISAT), February 
1979.
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scale, type, mode of operation, ownership,foreign exchange), costs (domestic andand degree of subsidy for machinery purchase and
use. Some governments restrict mechanization to
others state-run projects,
subsidize owner-operation (Sudan),
services of various a few provide mechanizedtypes for land clearance,harvesting. On the whole such schemes have had limited success 

land preparation, or 

tive to their cost, rela
difficulties, both because of administrative and maintenance
and because of inexperience with operating machinery
and unsuitable equipment. It 
seems probable that mechanization will
expand faster than use of draft animals in Sub-Saharan Africa inthe
next two deW 
es ,irrigation 

with capital and recurrent costs exceeding those of
problem facing planners is how 
to achieve 
an
orderly growth with adequate safeguards in both maintenance and operation. If this cannot be achieved, replacement costs are likely to be
excessively high, 
and there could be
parable with the U.S. Dust Bowl 
environmental tragedies 
comof the 1930s or the destruction of
the marginal lands in North Africa and West Asia.
 

Closer Integration of Ruminant Livestock and Arable Farming

Economic returns from rainfed farming dependrelative 
price of cereals, livestock, not just on the 

stubbles and by-products,
and straw, but to an such as
increasing extent
inputs, especially on the costs offuel and fertilizer, and of labor. In areas ofrelatively low and unreliable cereal yields, especially ifmechanization is likely to be necessary for their successful cultivation, it
might be good economic sense to movedependence on away from the present heavydryland cereal-fallow 
 cultivation
cereal/legume/livestock towards 
 a
economy wherever moisture supply isadequate,
especially incountries with rapidly rising demand for livestock products. This could help to 
spread risk (providing stocking was
perly regulated and promarket infrastructure well
cultivation costs, organized), reduce
improve the availability of draft 
animals,
supply nitrogen and organic matter to the food crops. 
and
 

An important obstacle to such a development in much of Africatoday is that although there are approximately 200 million sheep andgoats 
and 150 million cattle in Sub-Saharan Africa, the 
sheep and
 
than as 

goats and most of the cattle are kept on free grazing systems, rather
an integral component of settled arable systems. Some of the
cattle are owned by nomads; most thesystems of of remainder are kepttranshumance underon grazing ranges that cover a quarter ofAfrica and represent a vast but deteriorating resource.
Yet 
the range, when properly managed, represents a large poten-


See Food and Agriculture Organization of the United Nations,
A9Ei cTture Towards 2000 
and FAO, Regional Food Plan 
for Aflca,
1980. Forty-eight percent of total gross investment inAfrica by theyear 2000 would be for tractors, draft animals, and hand tools. The
cunuiative expenditure on tractors, equipment, and draft animalsforeseen inthe Regional Food Plan between 1979 and 1990 is nearly $7
billion, with a
foreign exchange component of 35 percent.
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tial reservoir of ruminant animals. When placed on
regime (whether on improved a better feedinggrazings or in association withproduction) these animals gain weight fast without having to improve
the breed. No 

fodder 

high technology is involved--only better feeding and
management. How can this reservoir best be tapped?
 
controlling 

A first measure would be to help restore the natural grazings by
range water points and restricting cultivationdable low rainfall in ero
from being a prime 

areas. The latter is partIculdrly important (apartcause of erosion) because reestablishmentnatural vegetation on land that has been plowed is 
of 

Second, a lengthy process.it is important to foster, and perhaps to subsidize,accepted systems of voluntary grazing control within traditional tribal boundaries or village common lands. In many countries these have
been legally abolished 
in favor
because this of state ownership of land, butcan rarely be properly enforced,uncontrolled, free-for-all the result has been 
local in 

grazing. It is essential to work with thepeople efforts to protect, conserve, and manage communal resources.

Third, means must be found to provideto the range more stable alternativesfor feeding immaturemaintain herds, so 

animals that are not neededas to reduce their mass to
slaughter at 
low weight
when the natural vegetation dries up and to pernit destocking of the
range at critical periods of pasture regeneration. Fattening cooperatives 
in irrigated areas, feed lots, the introduction of leguminous
fodder groups into the dryland cereal 
system in place of fallow for
grazing (possibly 
on a subsidized .
basis initia l y), improved
marketing channels, and price incentives given for better finishing
of animals are some of the measures necessary to provide this stability. Kenya has 
made considerable 
progress along these 
lines; so
have 

A 
some West African countries.
fourth measure 

livestock production in 
must be to expand research on ruminantsettled farming systems
areas, where the scope for fodder crops 

in better rainfall 
fertilizer and improved or grassland management withspecies is greater. Somepotentially productive savannah of the best of theareas
tected from mismanagement by 

in Africa are currently prothe tsetse fly,
become available but eventually willfor crops and livestock.tingency It is urgent thatplans are developed and tested con
dangerous collision between 

for their management if a
herdsmen 
and cultivators 
is to be
avoided.
Pressures on the ruminapt livestock sector in Africa and especially on the range are being accelerated by population growth, human
and veterinary health measures,mobile well-drilling outfits, 
new means of cross-country transport,and by escalating demand for meat andmilk. Yet social structures, land holding and grazing rights, grazing
management 
practices, technical 
and, particularly
and, in most social research;cases, government recognition andany action willingness to taketo effect improvements 
are lagging behind 
the pace of
events. Efforts should be made to control and regulate land use, but
since these may require sacrifices from both farmers and herdsmen,they should be accompanied by equally vigorous support to producers
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services, finance, marketing, and
 
in research, technical 

transportation.2-1
 con-


The aim of ruminant livestock policy should be to promote 


junctions of interest between settled farming, herding, and planting
 

of trees for fuel and fodder, rather than the destructive competition
 

that has so often been the rule in the past because 
the exLernalities
 

rather than the complementarities have been dominant. 
Current trends
 

in Africa urgently need monitoring since they contain 
the seeds both
 

of hope and potential disaster.
 
are required to reconcile these potential


National policies 

most countries a drastic rethinkiig of support to
 conflicts, and in 


the livestock sector commensurate with its social 
and economic poten

tial is needed.
 

INVESTMENT IN THE DEVELOPMENT AND DIFFUSION OF IMPROVED TECHNOLOGY
 

A recurrent theme of this paper has been the need 
to strengthen
 

and improve the institutions serving agriculture, 
and particularly to
 

of trained manpower. This is especially crucial
 build up the stock 

research and extension systems, because the development
for national 
 new and improved


and diffusion to farmers of a continuing flow of 

is central to the production of the addi

agricultural technology 

food required to eliminate the food gaps projected for 1990.
 tional 
 was
 

While IFPRI's analysis suggests that agricultural research 


strengthened considerably in the Third World during the 1970s, 
both
 

International

through the establishment of the Consultative Group 

on 

13 international agricultural


Agricultural Research (CGIAR) and its 


research institutions and through reinforcement and 
reorganization of
 

a long way to go. In the mid-1970s
 
national programs, there is still 


only 10 out of 26 African countries surveyed had 
achieved the target
 

expenditure of 0.5 percent of agricultural gross domestic product on
 

the 1974 World Food Conference. Expenditures

research suggested by 


trainee were high in Africa,
 
per scientist and per research 


so much strong support but weakness in domestic
 
reflecting not 


a high proportion of
 training by universities and institutions and 

support services to revearch
 

expatriates still employed. Technical 
seed
 

(field and laboratory technicians) and backup services such as 


inadequate. Thus researchers often have
 
production and extension are 

to divert time from research to other tasks.
 

recent report on the Nigerian research systems is
 
Idachaba's 
 even though


particularly important for policy because it shows that 


21/ It is widely accepted that the current critical and
 

wides-pread degeneration of the natural grazings has 
been a relatively
 

and the United
 
recent phenomenon. Experience in semiarid Australia 


States, where similar pressures seriously damaged vast 
areas of range
 

in under a century, shows that drastic government action 
accompanied
 

by strong incentives to range owners to adopt conservational 
grazing
 

management is essential to prevent irreversible loss 
of land.
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Nigeria has one of the best research capabilities, it still exhibits
many of the problems of organzation and management common to less
 
developed countries21 Although
colonial heritage, perhaps some of these are rooted in Its
the most serious relate to
policies by fluctuating
successive governments

supporting agriculture and 

in their overall commitment to
agricultural 
 research, 
and in their
research priorities. These have led to uncertainty, instability, and
low morale among research staff, which appear to be an
obstacle 
to successful research even greater
than deficiencies
quality of staff, in numbers and
although these 
latter deficiencies 
are often
serious. The need for relating research to overall national
ties, and for prioria closer understanding 
 between policymakers,
ministries, and research planners emerges clearly.
Information 
on research 
allocations 
to commodities
only permits in Africa
tentative conclusions. 
Most countries 
are now giving
higher priorities to food crops, but to cereals more than to starchy
crops or pulses. Because the international centers of the CGIAR only
deal with food commodities, tree crops and other nonfood crops may
now be receiving less attention. Vegetables and fruit crops are often
neglected. There 
are important gaps 
in many countries
disciplinary research related to factors of production (irrigation,
soil and 

in inter

water management, plant 
 nutrition,
Social sciences and mechanization).
are often more
These gaps are 
neglected than biological sciences.
particularly serious in view of the needs to improveresource management and to obtain a clearer view of the constraintsfacing 

A 
farmers and herdsmen in the better use of resources.widespread weakness is at the junction betweenresearch and its users, which often falls between the two stools of
research and extension. This gap must be bridged, not only to help
 

adaptive 

the farmer but 
to get feedback that will increase the relevance of
research and the awareness of policynakers.
Many approaches to transferring research results to farmers have
been tried: contacts between extension agents and individual farmers,
extension programs 
at group or 
village levels, and concentration of
trained manpower resources on commodities or areas rather than diffusion over a whole country. Reviews of several of the better-known
technology programs 
reveal weaknesses and strengths but
sally applicable %stem. no univer-
Indeed, there is
a lively controversy over
the best approach./
 
22/ Idachaba, AgriculturalResearch.
 

23/ See Benor and 
 Harrison, Agricultural Extension the
TrainTg and Visit System (Washington, D.. Internatinal Bank
Reconstruction andDev-eopment, 1977). 
 It strongly
extension agent-to-farmer advocates an
approach covering 
all farmers, whereas
Wortman and Cummings seem to favor "forced-page campaigns," including
commodity or area development approaches, which Benor considers divisive and inequitable (Sterling Wortman and Ralph W. Cummings, To Feed
This World: The Challenge and the Strategy [Baltimore: Johns RopTins
Press, 1978J).
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No matter what means are adopted of transferring the results of
 
research to farmers, it is important to strike a satisfactory balance
between resources devoted to research and to extension, and to pro
vide the two with common goals. Otherwise both may be ineffective. In

the past governments tended to neglect research and to overspend onextension in the hope of getting quick successes in technology
transfer. 2 4 / In the last decade there has been a greater con
centration of resources on research, but there is some danger of the
pendulum swinging too far 
from extension. Policyrnakers should be
 
aware of this risk inplanning future resource allocations.
 

The future effectiveness of research and extension services will

depend heavily on a great effort to expand the 
numbers of trained
 
people. Virtually all national manpower studies show large gaps bet
ween 
supply and demand for scientists, extension specialists, engineers, technicians, and experienced administrators with conceptual

skills for planning, priority-setting, organization, and the optimum

allocation of resources. Strengthening the supply of the latter

should receive high priority, since such 
 people could greatly

increase the efficient use of scarce resources.
 

IFPRI estimates that in the 23 low-income countries of East and

West Africa the number of research staff should increase from about
3,800 in 1975, to nearly 9,000 by 1990, and the nunber of 
exten
sionists should increase from about 45,000 in 1975 to nearly 120,000

by 1990. This implies training about 5,000 extensionists and 340

researchers a year, plus 
some 600 -esearch technicians. The direct
 
cumulative training costs are assessed at $1.1 
billion (Table 12), to

which must be added improvements to university and other training
facilities and costs in-service to
the of training upgrade and

refresh scientists and extension specialists. Training also needs to
be expanded 
in other essential fields related to agricultural deve
lopment, including engineering, survey, and institutional management.


Help will be needed in this challenging task of strengthening

education and training from developed-country institutions in specialized fields, from the international agencies such as FAO and the

international 
research centers, and from financing agencies. Most of

all, however, success will depend on the will of the 
developing

countries themselves to build 
up their most precious resource--the
 
stock of human capital and experience on which their future will
 
largesy depend.
 

SUMMARY OF MAIN ISSUES
 

The deteriorating food situation is attributed basically to

increasing pressures 
of population and urbanization, the vulnerabi

24/ See J. Boyce and R. Evensen, Agricultural Research and

Exten-sTon Programs (New York: Agricultural evel opment Council, 19737

for comparative data by regions and countries; 
also Oram et al.,
 
Investment Requirements.
 



Table 12--Education and training costs 
and research and extension services by region 
 1975-1990
 
Average Annual Output of Stydents
to Meet 1990 Needsa 
 Average Training CostsbL
Senior Cumulative Training CostsF.L
Senior 


and nr
Field 
 and
Field 
 and
Field
Region Level Fel evd
Workers Scientists
Extension Research clans
Techni- Total Extensin Research
Workers Scientists Techni-
clans Total Extension Research Techn-
Workers Scientists 
 cians Total
 

($1,000) 

($ million)Asia 
 17.016 3,646 
 7,292 27,954
Middle East 1,562 168 336 2,066 

18.474 163,641 18,183 200,298 429.5
West Africa 6,063 7,575 3.804.6 422.8
1,946 238 842 4,656.9
476 2,660 14,480 141.0
East Africa 3,076 12,234 10,698 1,189 176.1 19.6 336.7
97 194 24,121 284.4
Latin America 3,367 19,490 4,356 248.7 27.6 560.7
147 77 154 378 485 24,331 453.1 
 101.3
269 3,447 383 11.3 565.7
4,099 6.2 
 80.1
Total 23,747 4,226 8,452 8.9 95.2
36,425 56,530 
 189,717 21,082 267,329 1,314.2 4,410.8 
 490.2 6,215.2
 
Source: Peter Oram. Juan Zapata, George Alibaruho, and Shyamal Roy,
Food Production inLow-ncome Countries by Investment and
1990. Research Report 10 (WashTngton, D.C.: 

Input Reiments for Accelerating

Internationa
Institute. 1979), Table 36. 

Food Policy Research
 
a/ Derived from 1990 research and 
extension requirements 
in Oram et
technicians per scientist and five field 

al, Investment Requirements Table 35. 
Assumes two
level workers per senior extensionist.
 
b/ Assumes $45,000 per research scientist, $2,500
workers based on per technician, education costs
regional 
 for field and senior extension
averages or data from the Food and Agricultural Organization of


Indicative World Plan for Agricultur3l 
Develoment: 
ASynthesis and Analysis of Factors Relative to 

the United Nations, Provisional
 

World, Reona
NationalAriuluralDeveloment (Rome: FA.90) and
 
c/ This total 
includes an allowance of 55 
percent for staff turnover, etc., 
as well as
new research and extension workers. trAining incremental numbers of
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lity of a predominantly rainfed agriculture to climatic variability,
 

current heavy dependence on a traditional resource-based
and the 

agriculture. These problems are compounded by lack of infrastructure,
 

levels of poverty and illiteracy, and a
inadequate research, high 

critical shortage of trained manpower. Cause and effect are difficult
 

to
 
to distinguish. The paper concludes that Africa has the potential 


reverse the present decline in per capita food availability, but 
only
 

if governments give high priority to accelerating food production by
 

increasing investment in agricultural programs.
 
Area expansion, the main source of past growth, is not keeping
 

pace with demand for food, although there is apparently considerable
 

for bringing new land into cultivation in many countries.
potential 

This suggests that considerable constraints hamper spontaneous move

positive government
ment of people into new areas, and tha more 


action, involving considerable expenditur. on survey, land clearance,
 
institutional improvement,
disease eradication, settlement, 


will be needed to

infrastructure and transportation facilities, 


increase the rate of area development. A key issue facing planners 
is
 

in the most cost-effective way

how to manage this complex process 

without rigid control, yet avoiding environmental degradation, safe

guarding the interests of traditional users of the land, providing
 

the incentives to productive new settled agriculture, and promoting
 

self-help among new settlers.
 
Even a doubling of the present rate of new rainfed area develop

ment would not be enough to prevent widening food gaps in many
 

can only be avoided by raising the productivity of
countries: this 

land and labor. Irrigation offers a means of doing this, as well as
 

of reducing vulnerability to climatic hazards. Irrigated area in
most
 

of Africa is insignificant today, and again there appears to be con
reasons
siderable potential underdeveloped for much the same that
 

hamper agricultural expansion overall. Although the rate of bringing
 

new land under irrigation is expected to be faster than the expansion
 

of rainfed area, high costs of surface water development, shortage of
 

staff for project planning and implementation, lack of experience 
of
 

weak data base, especially concerning
irrigation among farmers, and a 

ground water resources, are constraints to growth and dictate a
 

cautious step-by-step approach to irrigation if costly mistakes are
 
the vast expanse of existing
to be avoided. Raising productivity on 


rainfed land is likely to provide a more rapid and cost-effective
 
especially in
approach to increasing food supply in the short run, 


it would be unwise for countries with
the less arid countries, but 

of high-quality land and rapidly-growing populations
limited amounts 


The foundations of resource
to neglect their irrigation potential. 

survey, research, planning, and organization for gradually acce

lerating national progress of irrigation development should be laid
 

now, with emphasis on groundwater and on divisible surface water pro

jects.
 
Raising the productivity of rainfed land is critical to both the
 

short- and long-run solutions to Africa's food problems, since it is
 

expected to produce about half of the additional food required by
 
chemical, and
1990. This will require a combination of biological, 
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mechanical teshnology, which must be melded with traditional farming
practices and 
livestock systems in 
a fashion appropriate to
ecological conditions local
and farmers' resource 
endounents. 
Present
levels of fertilizer and pesticide use and draft power in Africa are
well below those in other developing regions; 
so is the availability
of seed of improved varieties. The issue is how to make the transition from an 
 extensive 
 resource-based 

technology-based agriculture 

to a more intensive
 
background of rising fossil 

as rapidly as possible, and against a
energy costs 
and changing food demand.
It is suggested that 
 urgent priority is given
disciplinary research to interand extension 
to discover and demonstrate to
farmers simple yield-increasing cultural 
practices, and to increase
use of sound seed of varieties with good yield stability and stress
resistance, along with graduated levels of fertilizer and pesticides.
Strong emphasis is placed on infrastructural and institutional organization to provide materials and incentives to 
use more inputs and
advice on their efficient 
use. Meanwhile, international and national
research systems should be built up to tackle more basic issues of
crop and livestock improvement and 
resource management, with 
particular emphasis on biological approaches.
While there is no technology in view which will allow production
to be accelerated without wider use

and pesticides, 

of improved seeds, fertilizer,
a graduated 
and selective approach, rather than
shotgun approach, is considered necessary a
 
to designing appropriate
packages of practices in the light of the
fall, traditional resource potential, rainfarming systems, 
 and transportation
Governments costs.
and aid agencies have tended to adopt 
a narrow project
approach in the past rather than a program-based one, leaving large
areas out of the development process. In drier areas high priority is
assigned to the introduction of improved soil 
and water management
techniques, without which response to inputs may be poor and large
areas may have to be held idle in fallow. Mechanization and increased
use if draft animals may be essential 
to facilitate th'ese techniques,
as well to
as allow cultivated 
area to be increased. 
 "Minimum
tillage" may offer a promising alternative to tractors, but has yet
to be 
fully explored. Large investments 
and high foreign exchange
costs 
are involved in tractorization, 
and the management, costeffective operation, and maintenance of large tractor parks will present governments with difficult problems. Training 
at all levels
appears basic to success.
The ruminant livestock sector 
is a neglected resource
countries, and livestock in many
numbers have been 
rising about 
as fast as
human population without concomitant increases in productivity. This
is leading to serious deterioration of the range resource and was a
major cause of the Sahelian crisis. In view of the rising demand for
meat and the need to prevent irreversible damage and desettification
of natural grazings,


priorities 
it is suggested that governments review their
on support to 
ruminant animal 
 production. Particular
emphasis should be placed on promoting complementarities between traditional migratory systems 
of range-based livestock management
downstream and
settled agriculture, 
so as 
 to improve nutrition 
and
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liveweight gain without further increasing 
numbers of stock.
 

If productivity of land and labor is 
to be raised, agricultural
 

more and
 
receive greater financial support,


need to
research will 

better trained staff, and more consistent 

government commitment. This
 

implies a mutual understanding between 
research directors and policy

is lacking in many countries. Research services will
 
makers which 

also require stronger support from seed production, input distribu

tion, and extension services, which often 
remain bottlenecks to the
 

by farmers, as well as to
 
of research results
effective adoption the real problems facing


correct feedbacK on 

researchers achieving 

farmers. The potential complementaritles between 

the public and pri

vate sectors in developing these services have rarely 
been adequately
 

explored. one of the main,
 
most countries lack of trained personnel is 
In of food production.


main, obstacle to faster growth

if not the 

Shortages exist in many disciplines 

and in conceptual and managerial,
 
issues include
 

as well as professional and scientific skills. Crucial 


how to determine priorities in providing 
the large numbers of people
 

a particular
 
required, what level of education 

is adequate to fulfill 

most effecresources can
and domestic training
how overseastask, assistance 

tively be utilized, and where to 
seek funds and technical 


to build up national edu
and, in parallel,
to train people overseas 


cational systems.
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NUTRITION CONCERNS 	IN FOOD POLICY FOR SUB-SAHARAN AFRICA
 

by Shubh K. Kumar
 

SUMMARY
 

This paper examines evidence on nutrition problems In Africa and
 
child family
the interrelationships between malnutrition, food
 

availability, and agricultural production systems. Aggregate national
 

studies of child nutritional status indicate Fn association between
 

the prevalence of acute child malnutrition (low weight for height)
 

and an aggregate food gap in nutrition. Analysis suggests that under
 
of food distribution and availability, if the
present conditions 


are increased to close the nutritional
quantities of food available 

food gap, the majority of severe malnutritiorn cases in Africa would
 

are not concentrated among
be eliminated, provided that income gains 

people. Until such time, food distribution measures will be
 a few 


necessary to provide increased purchasing power to certain population
 

groups. The study also looks at how production systems in the area
 

are linked to nutrition problems via ecological, seasonal, and
 

socioeconomic characteristics. Although there is a need for
 

increased food production, the nature of the links between production
 

systems and the adequacy of food consumption raise many questions
 

about the overall success of various food supply-oriented strategies.
 

The effects on food consumption of various policies aimed at
 

food supplies need to be examined, to assist in
increasing overall 

the effective distribution of increased supplies.
 

OBJECTIVES
 

The objectives of 	this study are to investigate the nature of
 
in Africa; to analyze the factors at both
the nutrition problem 


aggregate and household levels that are responsible; to examine food
 

policy implications for maintaining and improving food consumption
 

adequacy and nutrition; and to identify the areas where further study
 

is required to clarify the effects of different food policy instru

ments. The emphasis in this report is heavily rural for two reasons.
 

First, the rural situation has much more documentation, presumably
 

because it is a great deal more complex. Second, the heart of the
 

food problem in Africa resides in the countryside, not only because
 

it is associated with production problems but also because continuing
 
areas contribute to
food deficiencies and low real incomes in rural 


rapid growth of the urban population, further complicating the
the 

problem of investment in rural areas.
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REASONS FOR NUTRITION-ORIENTED FOOD POLICIES
 

Adequate food availability is of primbry concern to policymakers

all over the world and is a central concern of food policy. This is
 so undeniable that even a :hatement to this effect seems 
redundant.
 
However, the purposes served by adequate food availability are many,

ranging from import substitution to domestic price stability to

obtaining desirable consumption levels. These concerns are often

contradictory, and it may not be unfair 
to state that raising con
sumption levels often is 
an objective of lesser importance in econo
mic policy.


To obtain an adequate diet is a basic human 
need over which
individuals expend enormous amounts of time and energy in most deve..

loping count.'ies. The entire economic ramification of this use of

human resources and its productivity has yet to be explored.

Nonetheless, during the 1970s and especially following the World Food

Conference ci: 
 1974, the specter of mass starvation has been raised

time and again in an attempt to propel national priorities toward
raising co .ption levels. In retrospect it appears that the reasons

that propeled this concern to the forefront were largely misguided.

It was fear of starvation and associated deaths 
that were used more
often than the positive benefits 
of improving diet adequacy--human
 
resource utilization, dignity, and productivity--to raise concern.
 
This gave rise 'o two major misconceptions: first, that inadequate

diets or malnutrition are primary causes 
of high mortality and mor
bidity rates, rather than being associated with and in fact often a
result of morbidity; and second, that because people are so close to
 
starvation, income increments will be spent mainly on additional sur
vival 
foods, namely low-cost calorie sources. But even in low-income
 
countries, it is health 
services that reduce mortality more than

food, and given larger incomes, people do not only consume more cheap

calories but diversify their diets with higher priced, higher quality

foods. The hasty conclusion that is often drawn from 
such obser
vations is that inadequate food consumption is not a problem after
 
all.
 

Food policies need to be concerned not only with human survival
but with the quality of that survival. Indicators of nutritional sta
tus such as anthropometric measurements (height, weight) 
and the
3mount of food consumed are an attempt to measure the latter. Though

questions can raised about level
be the of food consumption in a
given society that can be considered adequate, lack of clarity on

this score need 
not stand in the way of devising effective means of

improving food consumption when its inadequacy can be readily determined, for instance, by the 'ow nutritional status of childi'en. Thus

although people consume food not only for nutrition; there is a need

for improvement as long as clearly identifiable nutritional depriva
tion e:ists. 
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NUTRITION IN AFRICA
 

This section examines nutrition in Africa, 
its association with
 

levels of food supply, and predictions for 
its future given present
 

estimates of §rowth of food supply 
in the region.
 

Present Situation
 

have been conducted recently

National nutrition surveys that 


than the
situation 

present a more representative pir.ture of the 


and villag? surveys. These nationa'i nutrition surveys
 area
rumerous 

measure the prevalence of malnutrition 

in young children, which can
 

relatively sensitive Indicator of the 
nutritional status
 

be used as a 

whole, since shortfalls in the family
a
of the sampled poplation as 
 the nutrition of Children
 

food supply are usually reflected early 
i,-


in the family0 Rlesults from available surveys are 
given in Table 1.
 

the child's weigh.
indicator of nutritional status shown is

Tha o, healthy levels 
a proportion of "standard"

for-height rati' as below 90 per
of children in the population who fall 

The proportion acuteof short--un
a measure
standard ratio gives
cent of this in rates ofvariation
substantial
There is
undernutrition. some
shown. In comparing them 

in the countries
undernutrition where bcth ruralfact that countriesmade for theallowance must be of undcr.all have somedhat higher rates 
are coveredand urbav. areas in the Sa'.iel and 

rural arpas. In general the countries
nutrition in 

tlie worst off. However, in making intercountry
areSudanian zones 

comparisons one mu-t consider that 
the survey was taken in the after

the Zambia nl:!rition survey
the Similarlymath of famine in Sahel. 

also coincided with a severe food 
shortage there.
 

In comparison with the few Asian countries for which national
 
zone
 

nutrition surveys are available, 
all countries outside the Sahel 


of child nutrition

have a better standerd
in Africa
and Zambia 


status. As statpd, at the time of 
the survey both the Sahel countries
 

and Zambia were faLing severe food 
shortages.
 

1/ This raTios a function of 
height and increases w

4th height
 
to 357
at 112 centimeters 


grams per centimeter for boys

from~176 

grams per centimeter for boys at 174 centimeters in height. The 

pro

portions of fat to lean mass in 
the composition of the body, as well
 

active and

ratio. People who are more 


as bone density affect this 
should have a
muscle mass 
more active lean


have proportionately less active since lean
are 

higher weight for h.ight than those who 


muscle tissue is heavier than fat 
tissue. However, if the high acti

energy intakes, the fat
 
are not supported by higher


vity levels in muscle tissue,
 
tissue is depleted without substantial buildup 

since weights are
ratios. Furthermore,weight for heightgiving low 

for age and the ratio gradually increases 
pegged to standard height tend to have a lowerchildren will
with age, tall-for-their-age a higher 

for height ratio and short-for-their-age children 
conweight on both activity and height

height. Therefore,weight for 
is a relatively conservative measure of under

thissiderations 
nutri ti on in developing countries.
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.. for serlec-ted- countries
 nr ai
o u,=,.. tnand life exkectaflc
Table 11_Distributin food consfurto Popul ati on 

Tabe Food Aggregate Expectancy1~Dstrb~tonof child 

Below 1970-75
1972-el74pl1975 at Birth,
Children under 172-7 Food Gap,
Rgoa / 1.2 BR Level Supply,
Survey Age
Standard S y
80Standerd 


1972-741972-74
Group Region
Year
Weight-for-Height
Country 

(Cal/Cap/Day) (Kg/Cap/Yr)
 

(months)

(percent) 43.5
 

17 6-726-2T29.7 T 8 2,632 19.1 52.4
1978
Africa 0.6
Egypt 

2,383
16
T
1977 3-60
1.0
Cameroon 43.5
n.a. 45.9
2,167
37 1,976 41.0 


1976 0-60. TT 43.4
1.6 1977 6-72 24 
2,254 33.4
Liberia 2.0 T 21


Togo 3.0 1977 3-60 25.2 40.9
Sierra Leone R n.a. 2,307

1975. n.a.
5.0
Gambia 
 40.9


47 1,857 98.1 40.9
1974 6-72 R 49 1,759 80.0

11.4 R
Niger 1974-75 6-72 n.a. 40.9
Mali 6.8 

R 48 1,867 

7.4 1974-75 6-72 57.3 41.3


Mauritania 4 1,765
R
6-72
1974-75
17.2
Chad 
 5.9
48.1
30 2,137 45.9
R .8.0
1977 12-48 2,016
4.4 34
Kenya 0-48 R

1970-72
16.1-24.3
Zambia 


1,953 49.5 58.4

Asiaippie 


2,078 43.9 63.0
 
T 63.0
1978 -72 43.6
32.6
Philippines R n.a. 2,015
1976 6-72 R 29
6.6
Sri Lanka 1975 6-72
6.6 
..... 




Table 1--Continued
 

Sources: 
 Data on nutritional status of children under 80 percent of standard weight-for-height:
 

Cameroon, Egypt, Liberia, Nepal. Sierra Leone, Sri Lanka, Togo: U.S. Agency for International Development, Office of Nutrition, National Nutritional Surveys, various years.
 
Chad, Mali, Mauritania, Niger: 
 U.S. Department of Health, Education, and Welfare,
Sahel Nutrition Surwys (Atlanta: Center for Disease Control: 1974, 1975).
 
Gambia: W. Keller et al, 
"Anthropometry in Nutritional Surveillance," Nutrition

Abstracts and Reviews, No. 8, August 1976.
 
Kenya: Kenya, Ministry of Economic Planning, Child Nutrition in Kenya, 1979.
 
Philippines: Philippines Food and Nutrition Institute, First Nationwide Nutrition
 
Survey, 1978.
 
Zambia: Food and Agriculture Organization of the United Nations, U.N. Development

Program, Zambia Food and Nutrition Program, Nutrition Status Survey, 1974.
 
Data on nutritional status of population below 1.2 BMR level, 
1972-74 and food supply,
1972-74: Food and Agriculture Organization of the United rVaions, Fourth World Food
 
Survey (Rome: FAD, 1977).
 
Data on aggregate food gap, 1975: International Food Policy Research Institute, Food
Needs of Developing Countries: Projections of Production and Consumption to 1990,

Research Report 3 (Washington, D.C.: IFPRI, 1977).
 
Data on life expectancy at birth: United Nations, World Population Trends and Prospects
by Country, 1950-2000: Summary Report of the 1978 Assessment (New York: UN, 1978).
 

Notes: 
 The aggregate food gap is the difference between trend consumption and dietary
requirement (110 percent) at the aggregate level; 
n.a. means "not available."
 
a/ T indicates that both rural and urban population are covered; R indicates that only rural
 

areas of the country were surveyed.
 

b/ See text for explanation.
 

c/ The figure for the Philippines is based on 75 percent of standard weight-for-age.
 

00 
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Nutrition and Food Supply
 

Increasing food supply is a major food policy objective in
 
Africa. Between 1960 and 1975 domestic production of food staples
 
grew at only 2.2 percent per year in Sub-Saharan Africa, lagging 
behind a population growth of 2.6 percent per year during the same 
period. Because capacity of countries in this region to import 
steadily increasing amounts of food has been eroded by escalating oil
 
prices, domestic production performance has been gaining as a policy
 
objective. It is clear that food production growth needs to improve,
 
even to maintain existing levels of consumption. If that does not
 
occur, then rising food prices could selectively reduce consumption 
levels of the poorest segments of the population. When expected 
increases in staple food demand from income growth is added to the 
above, then the pressure on food supplies becomes even greater. 

It is not surprising, therefore, that achieving food self
sufficiency is the foremost policy concern in the region. What is the
 
implication of this emphasis on the supply side, for nutrition?
 
Scholars have a wide range of views on the subject. Conventional
 
nutrition wisdom dictates that benefits from such measures are
 
insignificant. It is often argued that intrahousehold maldistribution
 
of available food, or misallocation of household resources for non
nutritional prestige foods, and similar behavioral factors are the
 
main causes of the problem. It is also argued that even if consump
tion were increased the "leaky bucket syndrome," or biological losses 
due to disease frequency, would wipe out any gains. Development 
literature concerning hunger and malnutrition has usually focused on 
poverty and the basic needs approach. Here, an increase in food supply 
is seen as secondary to the more important need for income redistri
bution. If, however, increased food supply is accompanied by the new 
agricultural technologies, it has sometimes even been seen to contri
bute to the increased maldistributton of income and worsening poverty.
 

It is only in the economic literature that an increase in staple
 
food production has been viewed as the core of efforts to raise con
sumption levels. This effect isexpected via two means: through stable
 
or lower relative staple focd prices and through income growth-
occurring directly for agricultural producers and workers and
 
indirectly from the economic growth linkages generated by the process
 
of increased production. 

The issue of relating food availability to nutritional status 
has many complexities. At the individual level there is a biological 
association between food availability and nutrition. This can be 
expressed as:
 

N = f(Ia, lu),
 
where 

N = nutritional status; 
Ia = adequacy of nutritional intake = Ic/Ir, 

u = utilization of nutrients ingested, which is influenced by 
disease incidence 

Ir = nutrient requirements, and
 
Ic = nutrient consumption.
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Next, at the household level, the biological equation is
 
modified by an intrahousehold distribution of food parameter, dh. At
 
the household level the nutrition equation also includes a socioeco
nomic dimension, involving purchasing power and tastes and this
 
influences both Ia and Iu. For the sake of simplicity only its effect
 
on Ia is considered here.
 

la - Ic/Ir = f(Yh, Pf, th, dh)
 
where
 

=Yh household income;
Pf = price of food, both absolute and relative to price of non

food basic needs, such as fuel and housing;

th = tastes of household members;
 
dh = intrahousehold distribution of food,.
 

This implies that the role of economic factors inconsumption is
 
conditioned by their relation to meeting requirements for various
 
nutrients.
 

Finally, when nutritional status is considered at a still higher

level of aggregation--the community level--an additional parameter,
 
Yd, or the distribution of income among population households, has to
be included. At the community level it is assumed that for a largely

rural population inAfrica imports are limited and fixed in the short
 
run and prices are determined by food supply. Furthermore, if incomes
 
are mainly generated in the agricultural sector and by related ser
vice activities, then Yh is also a 
function of food production in the
 
traditional sector.
 

Then
 
la = f(Sf, Yd, th, dh)


where
 
Sf = aggregate rood available inthe community.
 

Therefore, at the national level the nutrition
observed level
 
(determined by a short-run measure such as weight for height) will be
 
a function of:
 

Ns = f(Sf, Yd, th, dh, lu).
 

If it is 'further assumed that in the short run, tastes are constant 
and uniformly distributed and that intrahousehold distribution is 
closely related to household adequacy, then: 

Ns = f(Sf, Yd, lu).
 

Estimating the above equation Is difficult because neither
 
income diktribution nor morbidity figures are readily available. In

view of these limitations, the proportion of the population below 1.2
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BMRi2/ (determined jointly by Sf and Yd), and life expectancy (as a 
proxy for morbidity) have been used (Table 1). Stepwise multiple
regression analysis is performed for the above equation. The nutri
tional status measure is taken as the proportion of children who are 
wasted, that is, have low weight for their height. Food supply is 
taken as the per capita caloric availability of food. Since income 
distribution for these countries was not available, population below
 
1.2 BMR (Pm) estimated by FAO has been used in the second estimation
 
in addition to Sf. As indicated earlier, Pm = f(Sf • Yd). In the third
 
equation the national life expectancy figures are introduced as a
 
proxy for morbidity and the spread of health services. All the 
variables are given in Table 1. TlI regression results obtained for 
the 11 African countries are shown:-


Ns=f(Sf) Ns-f(Sf,P) Ns=f(Sf,Pm,L) 
Equation 1 Equation 2 Equation 3 

Mean b t b t b t 
Value ratio ratio ratio 

Dependent variable 

Child malnutrition
 
(proportion of
 
children below 80 
percent of standard
 
weight/height) (Ns) 5.5 ......
 

Independent variable
 

Calote; supply (Sf) 2079 -0.014 3.1 0.030 1.7 0.034 1.7 

Population <1 . 2
 
BM1 (Basal Metabolic 
Rate) (Pm) 33.4 0.804 2.5 0.845 2.5
 

Life expectancy (L) 44.6 -0.18 0.6
 

R2 0.55 0.76 0.78 

2/ Basal Metabolic Rate (BMR) is the energy requirement to 
sustaTn basic body physiology and functions. FAO (Fourth World Food 
Survey) has estimated that consumption below 1.2 times the average BMR 
has a high probability of caloric deficiency. 

3/ Zambia was excluded because in 1970-71, the years of the sur
vey, there was a severe food crisis in the country, which is not 
reflected in food availability in 1972-74, the years for which data
 
are available. 
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The results indicate a negative association between aggregate

food (calorie supply) and child malnutrition. Based on the value of

the coefficient in equation 1, If food supply was 
increased to a level

that covered average requirements plus 10 percent for maldistribution
 
(about 2,530 calories per capita per day), then acute child malnutri
tion would be nearly eliminated. In equation 2 the significance of

income distribution in conjunction with food supply is indicated.
 

The implications for nutrition of an increase in food supply are
not unexpected. Based 
 on food intake and income relationships,

Reutlinger and Selowsky4_ concluded that demand generated by growth in
 
per capita income without income redistribution would make little

contribution to reducing malnutrition. But "high rates of growth in
 per capita food consumrt tion--based on high rates of food availability

and lower food prices--could substantially reduce undernutrition,"

provided income distribution does not worsen. 
The issue of whether
income distribution is likely to worsen in the process, however, is
 
central in determining overall policy implications. One question that
 
can be raised here is whether this result for Africa could be dupli
cated in Asia or Latin America where there is a high degree 
of
 
landlessness.
 

Prospects for the Coming Decade
 

Expected income growth in the 1980s in Africa is anticipated to

shift the major burden of providing adequate diets to the supply

side.-I According 
to these estimates major staple production/supply

would need to increase by 4.0-4.4 percent annually. Nevertheless, the
nutritional food gap will not be closed, even 
if food supply grew

rapidly to meet this increase in demand. In order to close the nutri
tional food gap and obtain 110 percent of average caloric require
ments, food production would have to grow at 4.6 percent annually for

15 years. This is assuming that income distribution will not worsen
 
and that increased supplies 
of cereals will be available for human
consumption, and not used to raise livestock 
production to meet the

rising demand for these products. If either of these occurs, there
 
will be a greater need for selective food policies that augment demand

for population groups with nutritional deficiencies. The principles in
 
the effective use of these policies are addressed ,by Per Pinstrup-

Andersen in his paper elsewhere in this collection.L' Even though it

is usually assumed that demand-augmenting policies are required when 
supply increases are adequate to meet market demand, such a situation
is only likely to occur in Africa if, with supply increase, income

distribution worsens or if the country becomes a net exporter. At all

other times the poor will need to effectively compete for their food
in the market, which sells it to the highest bidder--either as staple

calories, or refined, processed, or converted to livestock.
 

4/ S. Reutlinger and M. Selowsky, Malnutrition and Pove :
Magnitude and Policy Options, Johns Hopkins University Pres-s, 1976.
 

5/ IFPRI, Food Needs in Developing Countries.
 

6/ Per Pinstrup-Andersen in Nigeria Papers.
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and
 
paper examines the ecological, seasonal,


The rest of this 

relate food consumption patterns and ade

socioeconomic factors that 
quacy to production systems in the region.
 

INFLUENCE OF ECOLOGICAL CONDITIONS
 

and climatic conditions exist
 A wide range of ecological, soil, 

Africa. Through their influence on producin Sub-Saharan equatorial 


tion these conditions affect the composition 
of the diet and factors
 

be divided into the
Western Africa can

in diet adequacy. Broadly, 	 level
 
Sahelian, Sudanian, and Guinean ecological zones with rainfall 


and modality increasing near the equator. 
Inthe east the same pattern
 

(encompassing Ethiopia,
 
can be traced from 	the Equatorial Savannah 


to the Central Plateau (stretching from 
Angola to
 

Somalia, and Kenya), 

Mozambique), and to the high rainfall ridges of the Eastern 

Highlands.
 

are centered on livestock and cereals
 
Traditional production systems 	 low-risk
extensive cultivation of 

in the first ecological zone; 
on 	

as cotton and
 
as sorghum, millet, and cash crops such 


staples such 	 a variety of tropical roots,
and on
in the second zone;
groundnuts 

plantains, and irrigated crops inthe third 

zone.
 

Diet composition inthese zones shows the 
dominant effect of pro

the basis of household consumption surveys 
there
 

duction systems. On 	 high contentin the Sahelian zone have a 
is an indication that diets 

and dairy products together with a fair amount of dietary


of cereal 

diversity. Beans and pulses form an important 

part of the diet inthe
 

and tubers become 'major staples in the
 
while roots
Sudanian zone, 

(Table 2). A year-long study in different regions of
 
Guinean zone qualitative differences do
 

(Table 3) suggests 	that while
Nigeria 	 is
in the various ecological zones 

exist, per capita calorie intake 


about the same.
 
However, the type of dietary problems 

can be expected to differ
 
high depen

from one zone to the next. In the Guinean zone there is a 


dence on roots and other starchy staples. 
This would tend to compound
 

are needed to improve dietary
Policies
child nutrition concerns. 	
together with marketing or
 

here for vulnerable groups
diversity 

production-oriented strategies supply of 

other foods.
 
there is a relatively


In the Sahel and Sudanian zones, where 

food availability and energy


higher degree of seasonality in both 


expenditure required in production, the problems would be different.
 

The effects on nutrition of seasonality 
will be discussed more fully
 

in the next section. Even if consumption is comparatively adequate on
 
of the availablein the use 

an annual basis, several inefficiencies 
food would exist. These are discussed later. 

Since existing diet com

position is cereal-based and has good diversity, policies 
to increase
 

production, improve storage, and boost 
demand simultaneously are indi

cated.	 As the fertile lands
 
A final point on 	ecological factors. 


of agriculture diminish, cropping patterns

available for expansion 	 accom
change to accommodate more intensive land 

use. Unless this is 


panied by improved production technology, the productivity 
of tradi
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Table 2--West Africa: mean consumption in Kg per person and per year
(weight in "pods") and calorie value inpercentage of total calories
 

Roots and 
 Beans, Peas
Zone 
 Cereals Tubers 
 Peanuts, etc.
 

(quan- (per- (quan- (per- (quan- (per-

Sahelian Zone tity) centage) tity) centage) tity) centage)

Senegal Vallee Fleuve 
 202.? 77.1 
 1.1 0.1 6.4 2.4
Mali Office de Niger 
 229.3 89.2 
 1.8 0.4 
 9.9 4.2
Mali Delta Vif 
 221.2 87.9 2.8 
 0.4 7.0 3.1
Sudanian Zone
Togo Mobas 
 108.3 68.8 25.6 
 4.4 32.5
Togo Cabrais 19.6
98.3 54.5 
110.9 20.1 23.5 
 12.2
Guinean Pre-Forest Zone
Togo Cabrais emigres 70.2 30.9 349.8
Togo Quatchis 51.4 7.5 3.2
71.5 34.0 
323.0 49.7 
 4.8 2.2
Ivory Coast Bouake 25.5 10.5 
 633.6 78.0 
 13.8 4.8
Guinean Forest Zone
Togo Ewes 
 52.4 23.1 
 432.6 64.6 
 7.6 3.7
Ivory Coast Bongouanou 9.8 3.0 
 666.1 82.0 1.8 
 1.0
 

Source: 
Julien Perisse, L'Alimentation EnAfrigue Intertropicale
Etude Crtique A Partir 
DesDonnees Des
T9'0-"965, En uetes De Consommation
Faculte DePharmacie De l'Uni-versite de Paris-,1966.
 

Table 3--Nigeria: mean consumption in Kg per adult per year
 

Zone 
 Cereals Roots and
Tubers Beans, Peas
Peanuts, etc.
 

Sahelian Zone
 
Jarawaj-i 242 2 7
Sudanian 
Zone
 
Tangaza 


8
Banga 
186 8

203 
 71
Maidubu 5
 

12
Laugai 
210 61
 
137 
 69 
 15
Guinean Pre-forest Zone


Bero Okuta 
 38 
 2
Guinean Zone 
460 


Mbanege 
 2 531 
 15
 
Source: Julien Perisse, L'AlimentationEnAfriqueIntertropicale
Etude Critique 
a Partir Des-Donnees
Pharm-ac ee De
"IZ 9'65,-a: Fe te-e' Des Enquetes Consummation
nversite de Pa-rsTs, 19W6. 
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to better
tional high-security crops of sorghum 
and millet is lowered. Two types
 

seem to occur. When farmers do 
not have access 


of changes e improved technologY
to cassava. But when they y
inputs they shift I, Given existing price
 
they plant hybrid maize, or other cash 

crops.

structures, these shifts tend 
to increase all types of food 

insecurity 

and year to year. From the nutri
seasonal,in rural areas--chronic, shifts and the 

the production standpoint, these 
tional as well as need to be furtheron themalternativeseffects of various policy 
i nvestigate,. 

INFLUENCE OF SEASONAL FACTORS
 
of the
 

sedentary production systems 

In both the pastoral and 


a pronounced seasonality in food supplies
 
African savannah, there is 


and labor requirements. During 
the late dry season watering 

of cattle
 
the early rains,


and planting during

well as land preparation 

is also the period of seasonal
as 

energy requirement is high, and this 


the nutrition of children is most pro
food shortage. The effect on 


nounced because simultaneously 
there is not only less food left to go
 

around and working members need 
to first meet requirements, but 

three
 

are also contributing. First, 
the diet composition
 

additional factors 
starchy with remaining cereals being rombined
 

shifts to being more are actively
second, where women 

with or substituted with cassava; 

care at this time results
 
engaged in field work the loss 

of maternal 

and third, relatively higher preva

feeding problems; and
in additional 

lence of infections, especially diarrhea during the 

rainy season 
this
 

malaria toward the end, further contributes to the problems 
at 


time. 
As for adults no clear picture 

isavailable on levels of consump

tion adequacy for most years. 
Even though many observations 

have been
 

made on seasonal weight loss 
inadults, this loss may simply 

represent
 

the timely use of body stores 
that will be replenished after the har-


A high degree of seasonality in food availability 
often means
 

vest. repleting and accumulating body
 
through a cycle of 


that people go 
and using up body reserves in lean
 season
stores during the peak 


periods. This would be especially 
so for nutrients derived from 

hard

to-store foods. Then, because 
of the long storage period required 

bet

ween harvests, on-farm storage 
losses could be higher. Both 

these are
 
more important is
 inefficiency. What is 
of nutrient loss or 
sources 


the degree to which food availability 
at the time of seasonal shortage
 

determines the amount of work 
that can be performed. This 

is probably
 

an important area where further 
work is required.
 

Although the seasonality of 
food consumption in Africa has been
 

it is only recently that
 
documented for some time (Figures 

1 and 2), 
is being


agricultural cycle of operations 

its association with the 


Two relatively recent studies 
on the seaso

investigated more fully. 


7/ Centro Internacional de Mejoramiento de Maiz y Trigo, 
Eastern
 

an Interdisciplinary

Program, "Demnstrations of 


Economics
African 

Approach to Planning Adaptive 

Agriculture Research Programes," 
Report
 

No. 3, Rural Development Studies Bureau, 
University of Zambia, 1978.
 



Figure 1--Ivory Coast, Bouake - Seasonal variations of the consumption 
of staple foods in calories per person per day
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Source: Julien Perisse, L'Alimentation En Afrique Intertropicale Etude
 
Critique a Partir Des Donnees Des En uetes De Consummation 
1950-1965, Faculte de Pharmacie de 'Universite de Paris, 
1966. 
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Figure 2--Weight curve of a child from birth to 2 years of age, 
illustrating the influence of infectious diseases and of season
 

aSIR 

C'. -I...... 

Weight 
RTINo , I.. 'I ,. I 

kg C nu 

3 5S6-• 2 1 t 1 2 S6 I. .d .(..5., 

A A......... 

Ae months 

Ig I I I loIta 

ourceIh YT1 Ch ilre rin 

Age, mon:tAshs964 -asl 

Tropical Medicine and Hygiene, po.6,N.190 



-95

n.llty of food availability and timing of production operations have
beer, conducted in~ Kenya, and north Mali.
productir! cycle wher, food 
-iey show tpe time,. in the
is likely to be
SI consui noncattle owners short!) According to
in northern Nigeria are more
to consumption shortfalls than cattle owners. When adequate stores are
present, however, people 


sLsceptible
 
increase consumption 
to meet
'increase in energy requirements. the seasonal
 

dies on child .rition 
in Gambia several longitudinal stuand the seasonal di 
 .nsions
been conducted,, of nutrition have
Commenting en the comparatively higher seasonality
observed in Gambia compared to
Nigeria, Tonmins suggests 

somc areas around Zaria in northernthat cropping patternsenergy expenditure required may be 
a?id intensity ofa factor: "It mayenergy cost of harvesting rice is great compared yith 

be that the 
guinea corn, a that of growingmajor staple of the Zaria regionl h 
 h
This raises the question oF whether the traditional, more exten-
Nive cropping patterns 
in the African savarnah required
consumption than the r:ew, 
 less energy
intensive cultivation techniquer that will
ba required 
if land productivity
requirements is co be maintained. Were
more :;pread labor
out in the tradit' on~l
cultivation requires more methods? If intensive
concentrated energy expenditure
implications for nutrition and for the success of the techniques them

there are
 
Women's 'Involvement inagricultural work also increases the child
nutrition problems associated with seasonality. This occurs presumably
because of higher energy requirements for the household together with
less time being available for
children.-2/ Arother asoect 

frequen- food preparation and feeding of
of women's work 
in agriculture that 
is
 
-S7,iere "seasonal ity ofResource Use in a Food Procjction 
dnd Farm
Medium Potential Agricultural Area; of Keny," andJ.Swift, "The Role of Seasonality in
Papers presented at 

a West African Pastoral Economy,"
Institute 
 of Development 
 Studies,
Conference on Seasonal Dimensions to Rural Poverty, July 1978. 
Sussex
 

9/ Emny Si mons' paper presented at I.0.S. Conference on Seasonal
Dimrensions to Rural Poverty, University of Sussex, 1978.
 
10/ 
A. Tonmins, "Defining Health 
Problems
rea 
- Zaria". Paper presented at 

of a Rural Savannah 
Dimension of Rural I.D.S. Conference Seasonal
Poverty, .uly 
 1978; on 

Health I. A. McGregor, et
of Young Children al, "The
in a West African
Transaction -f the Ro.rce (Gambian) Village,"

Vol. 62, Tro ipical_Medicine and Hviene,
Tl..No 4O-ll
Aspects of 

,.( I nM.G. howl .-Factors Relating "- ,-. "-e"-,

Village," paper presented at 

to Infant Growth in, Rural 
 Gambian
I.D.S. Conference on 
Seasonal Dimensions
to Rural Poverty, July 1978.
 

ZI/ Tonmins,
-Zaria.
 "Daf,ing Health Problems of 
a Rural Savunna Area 
12/ McGregor et al, "The Health of Young Children," and Rowland
et al, "Seasonal Asp,ct."
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significant to food consumption patterns and adequacy of household 
diets relates to the often-reported predominance of women engaged in
 
production of subsistence food crops in many parts of Africa. Men, on
 
the other hand, predominately engage in cash crop production. If this
 
is so, then production strategies leading to a shift into cash crop
 
production could have repercussions for allocation of household
 
resources to food production and consumption. This point is explored
 
further in the next section and also appears to be an area where
 
further study is required.
 

INFLUENCE OF SOCIOECONOMIC FACTORS
 

The discussion of socioeconomic factors affecting food consump
tion and nutrition can be divided into area level and household level
 
factors.
 

Area Level Factors
 

The degree oF local infrastructure development--that is, con
ditions of reads, markets, institutions providing inputs and relevant
 
production support services and employment production--includes some
 
of the important area level socioeconomic factors. Generally these
 
conditions deteriorate as one moves away frcmx urban areas, other major
 
centers of commerce and communication/transport arteries such as the
 
line of rail in Zambia. The hypothesis which is still hotly debated
 
but appears to be substantiated by available evidence is that the pre
valence of malnutrition is some higher in rural and remote areas
 
than in urban areas of Africa." The predominant etiology of the
 
problem in urban and rural areas is, however, differ2nt. In rural
 
areas malnutrition has a clearer association with socioeconomic fac
tors and agricultural productivity, but with urbanization other fac
tors such as shifts away from traditiona! staples and foods due to
 
availability pchange in tastes and food habits takes on additional
 
significance.2_!
 

There are two dimensions to area-level problems of importance to
 
food policies. First, historically in Africa the base for economic
 
growth has been outside of traditional agriculture, resulting in an
 
orientation of institutions, services, and subsidies to the support of
 
those sectors on which the economy rests. There is an impressive con
sistency of this pattern across countries, as is the high rate of
 
migration away from traditional agriculture into urban areas. The
 

1913U.S. Agency for International Development, Office of
 
Nutrition, National Nutrition Surveys conducted in Egypt, Cameroun,
 
Liberia, Togo, and Sierra Leone, 19T6-78.
 

14/ J. Newnan and C. Gulliver. "Patterns of Protein-Energy 
Malnutrition and Food Deprivation Among Infants and Toddlers in Africa 
South of the Sahara." African Studies Review 22 (September 1979): 
65-76.
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second dimension of area level factors, largely a result of the first,
is low agricultural productivity. Given the widely prevalent extensive

cultivation practices, pressure on 
land is perceivable despite low
man-land ratios. Widespread shifts in cropping patterns appear to be

taking place to accommodate this pressure 
on land given present production methods and technologies. These new patterns are potentially
detrimental ecologically and likely to lead to greater food insecurity

(both in terms of variability arid the average level 
 of food
 
available).
 

kemote areas and areas with poorly 
developed infrastructure

generally have lower incomes and nutrition. They face disadvantages in
employment opportunities, services, and availability 
of inputs for

improving their productivity. In addition, their distance from urban
markets rai, transportation costs and further shrinks the margin on
cash sales _/ As a consequence, when a primary policy concern is to

supply urban centers with food or provide cash crops for export, these
remote areas are at 
 a comparative disadvantage in receiving

assistance--at least with a short-run policy perspective. Remote areas

also suffer a disadvantage because of 
their so-called "subsistence"

orientation. To economists this is virtually synonymous with poverty.
It signifies a high propensity to cons6 local produce, largely food,

both at the average and the margin.L This implies that income
increments from development expenditure will be spent mainly on food

and other local products, causing shift in
a net resources to rural
 
areas. While this 
is seen by many to be extremely desirable for
improving local welfare, food consumption, and nutrition, the question

is whether this 
net rural shift in res)urces can, will, or should be

allowed to take place. The answer 
is beyond the scope of this paper.
However, it is clear that there is a need for developing linkages between rural and urban income growth. In the meantime, given the absence

of political clout in traditional agriculture, real income growth in
rural 
areas will be limited except where substantial increases in pro
ductivity of land and labor occur.
 

Household Level Factors
 

During the 1970s 
there has been substantial progress in deter
mining patterns of income distribution in Africa. As in Asia, the

accumulation r7 empirical evidence has paved the way for moving away
from earlier theories of undifferentiated or shared poverty which in

Africa were bolstered by face value interpretations of tribal laws. It

is true 
that elements of sharing do exist, particularly in times of
 

15/ D. Honeyb"one and A. Marter, "An Evaluation Study of Zambia's
Farm Institutes 
 and Farmer Training Centers." Rur ] Development

Studies Bureau, University of Zambia, December 1975.
 

16/ R. P. King and D. Byerlee, "Income Distribution, Consumption

Patterns and Consumption Linkages in Rural Sierra 
Leone," African
Rural Economy Paper No. 16, 
Michigan State University, Department of
 
Agricultural Economics, 1977.
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The extent to which this kind of sharing 
helps
 

extreme distress. 
7/ 


to prevent extreme cases of malnutrition 
is not known, but neverthe

less some tradeoff must be involved 
as exemplified by the African pro

a person's
compromise

verb ger is no disgrace but it can 


are readily
Be that as it may, if income differentials

honor. 2 __ areas. The 
apparent in urban areas they are also widespread 

in rural -/in rural areas-29of income distribution 
are three characteristics land andlandholding--cultivated
First, it is associated with size of 

tsetse free areas. These asset holdings 
usually
 

livestock holdings in Second, the patresource.

the household size and its labor
parallel parallels the household's productive 

tern of asset distribution also 

resources, such as farming tools, equipment, 
and oxen. Third, because
 

crop and
nonexistent,
is practically
involuntary landlessness 

income levels, increasing rapidly with
 occur at all
livestock sales all
 

the size of the landholding. Nonfarm 
income is also present across 


income levels. It is,however, less 
productive than agriculture at the
 

lowest income levels and more productive 
at the highest income levels.
 

According to Honeybone and Marter, 
the first instance in Zambia is due
 

resources to engage more fully in 
crop production
 

to a lack of labor 

is due to an increase in capital stock to 

and the other irsotjnce 
invest elsewhere.- Landowners at the higher income levels 

can hire
 
eing their
 care for their livestock,their land andlabor to farm 

time for more productive earnings 
outside of agriculture.

as described by Swift are
 
--TT--e Kel Adrar Tuareg of North Mali 


Adraf supplement their food supply 
at
 

of this "...the Kel anan exampl( slaughter of animals in 
greatest shortage by the

the moment of 
If the onset of rains appears to be 

making ceremony.informal rain 
delayed, animals donated by richer 

herdsmen are killed and the meat is
 

widely shared; this is accompanied by prayers for rain. The ceremony
 

is repeated until the rains start. 
This appears to serve two purposes:
 

a common part of the diet)
 
first, that of providing meat (usually 

not 


for consumption at the moment of greatest 
nutritional stress, and also
 

the rich to the poor." Swift, "The 
of food fromthe redistribution 

Role of Seasonality."
 

18/ M. Watts, "The Sociology and Political Economy of Seasonal
onI.D.S. Conference

Some Thought on Hansaland."
Food Shortages: 
Seasonal Dimension of Rural Poverty, 

July, 1978.
 

of Rural
 
19/ A. Mar.er, "The Resources, Activities, 

and Incomes 

Zambia," Rural Developmentin Rural

HouseToIlds in Poverty and Wealth 
A. Marter and D. 

Bureau, University of Zambia, 1979; and 
Studies and the
of Rural Households


"The Economic Resources
Honeybone, Rural Development Studies 
of Agricultural Development,"Distribution 

Bureau, University of Zambia, 1976.
 

"An Evaluation Study."
20/ Honeybone and Marter, 

21/ Swift, "The Role of 
Seasonality."
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As 
did agricultural scientists, nutritionists too had 
an undifferentiated socioeconomic approach 
to problems until 
the 1960s.
attempts were made to link child nutrition 
Few
 

to household dietary adequacy or socioeconomic conditions, even when data 
on these were also
available. The issues, when considered, were further clouded by use of
classifications such as farmer and nonfarmer to indicate socioeconomic
conditions. 
Because nonfarmers 
can be from the 
lowest and highest
income classes, that such classifications failed to indicate differences is not surprising. They did, however, reinforce earlier views
the etiology of malnutrition, on
which had a
orientation. strong behavioral
The scattered evidence that 
exists does illustrate two
facts. First, it indicates that a larger-than-average proportion of
child malnutrition 
is present when mothers are
separated, or receiving widowed, divorced,
no financial 
support. In polygamous households, the comparable-age children of first wives 
are more likely to
be undernourished than the children of last wives, indicating a link
between 2hild 
 nutrition 
 and the degree of
received-/ financial support
Secondly, ch jd nutrition has 
been found to be related
to family dietary adequacy._/

From the early to the mid-1970s progress was made in identifying
the links between nutrition, socioeconomic factors, and agriculture.
Much of this research centered on 
the seasonal 
patterns of nutrition
and their link with the agricultural cycle and changes in the levels
of food availability and 
energy expenditure required in agriculture
and livestock care that were associated with this cycle. It 
was found
that lower levels of food available at the end of the dry season
continuing into the early wet season were likely to be a larger factor
in lower child nutrition than the incidence 


and
 

of disease in the rainy
season. wi/A seasonal weight

time with 2nknown 

loss in adults also occurred at this
implications

productivity.._ In 

for labor supply and
areas where women were also heavily engaged in the
fields, the negative effects 
on children at this ti %/ were greater,
due to less child care and time available for feeding../
general finding was Another more
that cfj) mortality was generally more prevalent
in lower weight children.- Therefore, poor 
nutrition, resulting
 
22/ 
D. Morley, et al, "Factors Influencing the 
Growth
Nutritional and
Status of Infants and Young 
Children
Village," Transaction of in a Nigerian
the Royal Society of Tropical Medicine and
Hygiene, Vol. 
62, No. 2719w: 164-199. 


23/ Ibid.
 

24/ M. G. M. Rowland, et al., "Seasonal Aspects of Factors."
 

25/ Ibid.
 

26/ Ibid. Also see A. Tomkins, "Defining Health Problems," and I.
A. McGregor, "The Health of Young Children," pp. 48-77.
 
27/ I.A. McGregor, et al., 
"The Health of Young Children."
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either from inadequate diet or from disease, led to a greater probabi
lity of child deaths from infections.
 

More recent evidence from work of the Food and Agriculture
 
Organization points toA ?ore direct association between child nutri
tion and income levels. Analysis of comprehensive household surveys
 
in two areas of Kenya--Machakos and Kericho, which are widely

divergent in production conditions and practices--shows that household
 
landholding size, foodgrain production (and retention), and crop inco
mes were all associated positively with child nutrition. Further dif
ferentiation was also attempted by separating producers of high
 
security staples such as sorghum from producers of cd-h crop staples
 
such as maize, and purely cash crop producers. These findings,

discussed later, are relevant in relating income source to nutrition.
 
The allocation of household income to food, its composition and
 
distribution among household members, is known to be influenced by
 
three major conditions. These are: first, the regularity of the income
 
source; second, the nature of income received, that is,whether it is
 
received incash or in kind, namely food; and third, the utility func
tion of the person deriving the income in relation to that of the
 
household as a unit and that of other household members. In practice 
these conditions result from: the cropping pattern and quantities of 
various crops produced; how much produce is marketed compared to how 
much is retained for home use and prices and availability of retailed
 
staple food; type of women's involvement in the production process; 
and other employment sources available.
 

One relatively predictable observation that has been made is that
 
more food is Rysumed when food crops are grown than when cash crops
 
are produced.- As far as the level of food consumption and its
 
variability is concerned, it is expected that a combination of the
 
characteristics of cash fi.,ome received in conjunction with various
 
food pricing policies, rather than face-value differences of food ver
sus cash crop income, is responsible for the observed higher levels of
 
food consumption and nutrition with higher levels of subsistence food
 
production in Africa.
 

Food produced and stored can be seen as a continuous income
 
source since it is available to the household on a daily basis. Cash
 
crop income tends to be received only a few times in a year, and has
 
three main identifiable allocation patterns: it is converted to
 
security assets, such as livestock purchases O/ it is spent on items
 

28/ Unpublished provisional reports. Food Policy and Nutrition
 
Division, FAO, 1981.
 

29/ Food and Agriculture Organization of the United Nations, Food
 
Policy and Nutrition Division, "Food Policy and Nutrition,"
 
unpublished provisional paper, 1981; and T. Zalla, "The Pelative
 
Importance of Money and Subsistence Incomes in Explaining Dietary
 
Intake in Kilimanjaro--Some Preliminary Results," Michigan State
 
University, Department of Agricultural Economics, 1979.
 

30/ Swift, "The Role of Seasonality," and FAO, "Food Policy and
 
Nutri'tion." 
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requiring relatively large sums 
at
tion, or consumSE a time, such as clothing, educaitems such as bicycles or radios;_ and it isusea
 
to repay loans.A_./ This allocation pattern can
in the context be easily understood
of conditions 
in rural areas 
with regard to holding
relatively large amounts of cash.
A related issue is the availability of rural retail marketing of
food. Marketing price regulations for food crops are in effect in many
African countries. They tend to discourage private rural entrepreneurs
from marketing food. 
In many countries 
state policies
private traders to do n-t allow
buy grain from producers and also discourage it
indirectly by offering higher maize procurement prices than would be
economical 
for traders. 
This makes retail
areas difficult, food marketing in rural
and may also be discouraging on-farm 
storage.
Therefore, food pricing policies geared largely toward supplying urban
consumers can be expected to reduce the value of cash incomes for food
consumption in rural areas.
In many parts of Africa, women 
have an important role 
in producing or providing for the food needs of the family. This is seen by
anthropologists as a 
continuation of an evolutionary division of labor
between the sexes. 
Inthe Cameroon, Guyer estimated that up to 40 percent of real family income was provided by women's subsistence work in
1964. In addition food was 
also provided by women through their work
in the cash economy,3f which 74 percent was spent on "food and minor
household" expenses'-. 
 Though the amounts are relatively small, they
illustrate the significance of women's activity in family food 
consumption. Recognizing and, if possible, improving the productivity of
these operations should play a role in African food policies designed
to improve food security in rural areas--especially when policies to
develop cash crop production could potentially eliminate these sources
of income.
 

CONCLUSIONS AND AREAS FOR FURTHER STUDY
 
Analysis of aggregate data 
on nutrition and food availability in
Africa indicate that closing the nutritional food gap can be expected
to eliminate 
most existing malnutrition 
there. In comparison with
other parts of the world, such as Asia or Latin America, where income
maldistribution or extreme poverty is more common, this region ispro
31/ J. I.Guyer, "Household Budgets and Women's Incomes," African
Studiies Center, Boston University, 1979.
 

32/ F. Maimbo, "Incomes and Expenditures of More Prosperous
Farmer inPemba" inPoverty and Wealth inRural Zambia, 1979.
 
33/ J. I.Guyer, "Household Budgets." p. 17. Guyer states, "Itis
explicitly recognized by 
women 
that they are searching for reliable
ways of tapping men's incomes, and they will 
discuss the advantages
and disadvantages of different strategies for making the most of the
peak (cash income) seoson."
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bably different inthis respect. However, under the present production
systems, productivity levels 
are declining. If the change to newer,
more productive technologies
distribution, is accompanied by a worsening ofor incomeif food supply increases 
are not
bridge the nutritional food gap, then strategies to augment demand for
 

large enough to
selected groups 
or to distribute food will 
continue to be required.
Farm and household studies indicate that the low productivity of
land and labor in agriculture could be leading to shifts in productionsystems and 
labor out-migration, to the potential
security and nutrition inrural detriment of food
areas. The nutritional implications of
the inherent seasonality of food availability, the production process
in Africa, and women's roles in agriculture are also important.Efforts to introduce technological changes that require more intensive
labor use could as
is a result face greater problems than expected. Thisfurther compounded by limited retailareas marketingand marketing and networks in ruralpricing policiesvalue of cash incomes that lower the subsistencein rural areas, and also make the injection offood supplies difficult.
Given this situation it can be seen thatvarious production the possibilities forstrategies 
are closely
storage, and food price policies linked with marketing,
rural areas. and with consumption policiesThese links need in
to be investigated 
further. 
In particular four areas for further study are the implications of:
(1)food crop versus cash crop production for nutrition and food
security inrural 
areas.
(2) retail food marketing and pricing polcies 
for production
decisions, farm food storage, and consumption levels;
(3) the seasonality of food availability and labor requirementsfor labor supply in different production systems; and
(4)new production technologies and changing farming systems for
women's 
 roles 
 in food production,
consunption levels of food
patterns, consumption,
and child nutrition, 
 and food security.
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PRICE POLICY, RETURNS TO LABOR, AND ACCELERATED
 
FOODGRAIN PRODUCTION IN THE WEST AFRICAN SAVANNAH
 

by Christopher Delgado
 

This paper discusses some key issues in the design of pricepolicy to increase production of rainfed millet, sorghum, and maize
on small 
farms in the savannah, 
the main source of cereals in West
Africa. Its purpose is to stress the complementary policies of agricultural research, extension, infrastructure development, and economic research that permit price policies to be effective.
The topic draws its relevance from a recent initiative undertaken by the Sahelian countries to rely primarily upon price
increases to stirmulate added food output.' 
 The discussion may also
be relevant to coastal 
states such as Nigeria, which also produce a
significant proportion of their cereals in savannah areas, and which
are currently involved in polj~y debates over the best means to stinuiate growth in food output..L Basically, the decision has already
been made to expand foodgrain production at whatever cost 
 is
necessary. This investigation is therefore limited to an assessment
of the potential for price increases 
to provide adequate incentives
for sustained increases 
in food output. Important questions concerning smallholder response incentives
to 
 and the distributive
effects of price policy arp left to other papers.
 

PRICE INCENTIVES
 

An agricultural 
price policy designed to stimulate sustained
growth 
in foodgrain production must result 
 in increased total
resource 
use in agriculture if it is to be successful. Policies that
 

1/ This is essentially the policy position taken at "he time of
writing by the Comite Inter-Etats de Lutte contre la Secheresse auSahel (CILSS), a multinational organization charged by the Sahelianstates with developing a regional food policy, among other things.
See CILSS/Club du Sahel, 
Cereals Policy in Sahel Countries, acts of
the Nouakchott Colloquy, July 
2-6, 1979.(Ouayadougou: CILSS, no
 
date.)
 

2/ See Nigeria, Federal Ministry of Agriculture. The GreenRevolution: A Food Production Plan for Nigeria, Volume 1: M 
 eport
(Lagos: Federal Government Printer, May 1980).
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simply shift 
resources around among activities without bringing more
inputs to bear may increase efficiency of resource use or change the
composition of output, but the gains in food production are likely to
be of a one-shot or marginal nature. Thus increases inmillet production obtained primarily by shifting acreage away from groundnut production do not 
represent a sustainable 
growth process; sooner or
later there will be 
no cash crops from which to shift. Increases in
total resource use by agriculture, on the other hand, can occur with
or without net resource inflows 
to agriculture from nonagricultural

sectors.
 

In traditional 
savannah agriculture, increments
agricultural output typically 
in aggregate


are 
 brought about by putting
underemployed farm labor and land 
to greater use. Price incentives,
then, serve to coax out more 
family labor input, subject to diminishing marginal utility. This may or may not also be associated with
increased use of 
land of lesser quality. As 
long as the prices of
factor supplies are elastic, a higher return to 
inputs is likely to
encourage higher usage and growth 
in aggregate output, other things
being equal. 
It is possible that cash crops were successfully introduced 
to much of the savannah in the fifties and sixties in this
manner, without diminishing the food supply.

The importance of net 
inflows from other sectors becomes 
more
evident when farmers are 
faced with a range of innovations
require operating capital that
 

to implement. Use of fertilizer in otherwise traditional agriculture provides 
an example. Furthermore, if
viable technological packages exist that 
boost the productivity of
existing resources, then 
higher output prices encourage greater
levels of purchased input usage and 
adoption of unfamiliar (and
possibly risky) new practices.

Intersectoral 
 resource transfers into agriculture can 
occur
either indirectly or directly as 
a result of price policy. A change
in the intersectoral terms of trade in favor of farmers fosters capital accumu 
ation in rural areas, which be
- can invested in crop
production. / Furthermore, higher farm prices could lead to direct
investment in agriculture by city people and might stem the outflow
 

of rural labor.
 
This view of the potential for price policy to provide an incentive for 
greater total resource use in agriculture, and thus an
increase in aggregate output, raises three sets of economic questions
for policymakers 
in the West African savannah. These concern technical availability, institutional 
and infrastructural capacity, and
financial profitability. The technical 
issues involve the potential
 

3/ A fuller discussion of these issues may be found in John W.
Mellor, "Prices and Price 
Policy," Chapter 11 
in The Economics of

Ai utrai Development (Ithaca: 
Cornell University Press,
U96-2m-aij 19 ..
Le e,-"Considerations Related to Optimum Pricing
Marketing Strategies in Rural Development," 

and
 
in Decision-Making and
Agriculture, ed. T. Dams and K. Hunt (Lincoln: University of Nebraska
Press, 177): 488-516; 
and C. Peter Timmer, "Food Prices and 
Food
Policy Analysis in LDC's," Food Policy (August 1980): 188-199.
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for expansion of land and labor inputs under the traditional system,
use of technological packages of new practices and inputs to increase
the productivity of the traditional 
inputs, and the use 
of one new
input alone in otherwise traditional 
agriculture. The institutional
and infrastructural questions concern the adequacy of facilities for
making farmers aware 
of technological opportunities 
and encouraging
them to take advantage of them. The profitability issues, then, hinge
upon the potential for price policy to fundamentally alter the incentives to engage in a given set of enterprises, given 
the technologies, institutions, and infrastructure available to the farmer.
Incentives, of course, 
only have meaning relative to other opportunities available to farm people, at home or abroad. The issues are
obviously quite complex, somewhat location-specific, and of a multidisciplinary nature. The expected pay-off, therefore, is
more a guide
to future research than a 
set of definitive answers.
 

TECHNICAL ISSUES
 

Expanding Land and Labor Inputs Under Traditional Systems
 

The potential effectiveness of price policy to encourage extra
output within a strictly traditional West African farming system
depends essentially upon the price elasticities of supply of land and
labor, the main factors of production. Historical experience is particularly enlightening in West Africa 
in this regard. The introduction of extensive cash cropping in savannah 
areas over the last 30
years was most likely facilitated by the slack in traditional farming
systems--land and labor not used to its fullest potential. This permitted a response to prjFe incentives for cash crops without diminishing food production'V 
However, the slack in traditional systems
is rapidly disappearing, partly because of this expansion and partly
because of the flow of agricultural labor to the coastal 
areas. There
is considerable evidence that many areas of the West African savannah
are rapidly evolving from traditional shifting or bush fallow systems
of cultivation to permanent upland farming systems under population
pressure. Cropping intensity, the ratio of harvested 
land o land
under crops plus fallow, has risen noticeably in recent years.l Oram
et al.'s estimate of an average for West Africa of 54 percent in 1975
is substantially less than their figures for East Africa (66 percent)
or Asia (96 percent). However, the estimate for Nigeria at 94 percent
 

4/ K. R. M. Anthony et al., Agricultural Change in Tropical
Afric7a (Ithaca, N.Y., 
and London: Correll Universiy Press, 1979,

Chapter 4.
 

5/ H. Ruthenberg, Farming ystems in the Tropics, 2nd ed.
(Oxfo-d: Oxford University Pres, 976).
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is closer to the Asian average._6/

Unlike the semiarid regions of South Asia, hired labor is difficult to obtain on farms in the West Africa savannah and expensive
when it 
can be found. Hired labor was generally not available in the
rainy season 
in the central 
and eastern sections of Upper Volta in
1976 and 1977. Young men prepared 
to do wage work apparently preferred to take their chances on the plantations of the Ivory Coast.
When hired labor has 
been observed 
in the West African savannah,
wages are high. Converting local wage rates 
into kilograms of millet
at harvest prices, 
daily agricultural wages of to to 14
up 9
kilograms a day are 
 least twice the comparable
semiarid India 

at figures for(see Table 1). Furthermore, labor scarcity in ruralareas has increased significantly in the last two years. The figuresin Table 1 show that agricultural wage rates in Northern Nigeria, for
example, doubled between 1977 and 1980.
 

Adoption of Technological Innovations by Small Farmers
 

The main technical innovations
in recent years made available to small farmerscan be divided into mechanical and crop technology.Results have been discouraging on both counts.
Mechanical technology includes
tools and auxiliary 

sources of tractive power formechanization 
for equipment such
threshers, and as pumps,
mills. Even 
small-scale 
mechanization 
has suffered
from the recent extremely rapid rise in fuel costs ancof maintaining the difficultya scale of operationproximity to 
that would permit reasonableservice centers. In contrast to Asia,remarkably there h beenlittle use of power-driven pumps for irrigation.intermediate form of farm power most often advocatedin the last 40 for West Africayears is animal traction, particularly the ofuse

bul locks.

Despite a heavy emphasis on this technology in agricultural 
 projects in the Sahelian countries, adopt t, rates 
have been low and
abandonment rates high in recent years._ Niger, for example, had 
6/ Peter Oram et al., Investment- and Input RequirementsAccelerating Food T Low-Ilncomne 90 

forProduction inntries Countisb

Research Reportt y 1990,Washington, D.C.: International 
FooT~ yResearch Institute, 
1979). Data deficiencies
patibilities and possible incomin the definition of fallow prevent rigorous comparisonof these 
figures. However, 
they do serve to illustrate major
differences.
 

7/ Anthony et al., Agricultural Changes,.
 

8/ The analysis in this section closely follows ChristopherDelgado and John Mclntire, "Labor on Oxen Cultivation in
Context," (Washington, a Sahelian
D.C.: International 
 Food Policy Research
Institute, April 1981) (mimeographed).
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Table 1--Agricultural wage rates in the West African savannah com
pared to dryland India, 1977-80
 

Grain Equivalent
 
Cropping Wage per in Sorghum


Country Place Season Man-Day at Harvest Prices
 

(kilograms)
 

Mali 	 Segou 1977/78 FM450 6.0
 
Areaa/ 

Nigeria 	 Funtuab/ 1977/78 *1.84 5.8
 

Nigeria 	 Gusaub/  1977/78 *1.44 6.0
 

Nigeria 	 Gombeb/ 1977/78 *1.76 7.3
 

India 	 Dryland-./ 1977/78 Rs. 4 4.4
 
Andhra
 
Pradesh
 

Nigeria 	 Gombe-b/  1978/79 *2.24 9.5
 

India 	 Dryland-/ 1978/79 Rs. 5 4.6
 
Gujarat
 

India 	 Dryland.-/ 1978/79 Rs. 5 4.6
 
Andhra
 
Pradesh
 

d/  
Nigeria 	 Zaria- 1980/81 *3.50 14.0
 

a/Personal communication, John Mclntire. In Malian francs.
 

b/Roger H. Slade, "The Monitoring and Evaluation of the Funtua,

Gusau, and Gombe Agricultural Development Projects," Agricultural

Projects Monitoring, Evaluation, and Planning Unit, 1980.
 
(Mimeographed.) Price data used to calculate grain equivalents is
 
tentative but adequate for purpose. (Cited with permission.) In
 
Nigerian Naira (*).
 

c/ India, Ministry of Agriculture and Irrigation, Agricultural

Situation in India, various issues. In Rupees.
 

d/ Field trip, 	February 1981. InNigerian Naira.
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one plow per 900 hectares in 1977.contends that A recent analysisthe profitability of this problem
essentially on of ox-driven technologyraising yields through dependssimultaneous introductionseed fertilizer innovations and other inputs. According to this view,
 

ofthe key element in technological change for West Africa lies indevel
oping fertilizer-responsive 


varieties 
that can 
be used with 
other

inputs to boost aggregate farm income. It is instructive to note that

the successful introduction of ox-plowingSouthern and otherMali was preceded innovationsby ina major research 
effort 
to raise
farmers' 

average yields of cotton from 200 to 1,000 kilograms per hectare on
Some fields.advances in crop technologyvarieties of rice have been madeand maize in developingBelt areas suitable for cultivation inof West Africa. However, there the Middlewith millet, sorghum, has been little progreor maize suitableEarly results from for more northern reas7in Nigeria the Funtua Agriculturalsuggest important Developmenttechnical Projectyields possibilitiesper hectare of maize and for raising

the sorghum insavannah. Although the more humid parts
came from only 7 percent of production of 

improved cultivation of these grainsin 1976,percent in 1978. the proportionHowever, it rose to 20should be emphasized that at the present
 time traditional 
production significantly
tion even surpasses improved producin the project area, which represents only a small part of
the 
N rian savannah 
 alone, not 
 to mention
Beyond the West Africaresults for one as a
from project area,Africa in the last 20 the aggregate evidenceyears indicatesfoodgrain production has that where expansion inoccurred,
extension of the major causecultivated area, has been the
For the continent rather than cropping intensification.
as a whole, only maize among the major cereals has

provided significant 
increases 
in average output
1961, although there has been some success 

per hectare since
at raising rice yields in

West Africa. Total cereal production actually declined by 1.5 percent
per year from 
the early 1960s
excluding the to the mid-1970s
Sahelian states, in West Africa,
due 
to both 
a decrease 
in acreage
 

_9/ Anthony et al, 
 AgriculturaChane.
 
10/ Brian D'Silva
Deve:ent and M. Rafiquein Nigeria: Raza, "Integrated

1980): 282-297. 
The Funtua Project," Food Rural 

Various writers Policy 5 (November
of adoption of have explaine re atnew varieties by citing problems such 

y slow rates 
as the length ofnew varieties 


the growing season for improved varieties of sorghum, palatability of
of maize, or difficulty in obtaining key inputstime. In any event, significant problems on a widely appearextendable to remainpackage for in findingNorthern Nigeria, probably 
improved foodgrain productionthe area inof the West African savannah
where the most resources have been concentrated.
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(-0.8 percent) and falling yields (-0.7 percent) 11/
In sun, at the present time farmers in relatively dry savannah 

areas of West Africa do not appear to have access to a highly produc
tive technological package For foodgrain production that they could 
adopt if "the price is right." However, price policy could still stim
ulate the use of improved inputs within otherwise traditional 
systems. In other words, given only modest success in seed tech
nology, mechanization, and the extension of irrigation, can farmers

greatly increase aggregate output by simply applying a single new 
input, say fertilizer, to the traditionally rainfed coarse grains?
 

Increasing Aggregate Output through Greater 
Use of Fertilizer in
 
Otherwise Traditional Systems
 

Ablodun 0. Falusi has assembled physical response rates of
znillet nd sorghiin to fertilizer from various studies in Northern 
Nigeri a.1 / 
They show average physical response coefficients of the
 
order of 5 to 6 for unimproved grains. Granted that these are average

and not marginal rates, they are still quite low. Falusi's analysis
shows that the net profitability to farmers of fertilizer use on
millet and traditional sorghums at unsubsidized costs is marginal at 
best under these conditions. If this is true in Nigeria, it is even 
more likely to be the case farther inland in the Sahel, where 
transport costs 3re higher.

As in the use of mechanical technology alone, it seems likely
that clearly profitable use of fertilizer on coarse grains in West
 
Africa would depend upon also having access to a source of farm power

and to improved seeds that make efficient use of the extra nutrients.
 
Some form of weed control, either through imfrpved implements or 

-
through chemical control, may also be necessary /

If fertilizer is highly subsidized, as in Nigeria, its use on
 

unimproved grains 
is clearly profitable, even under traditional
 
rainfed conditions. In fact, Falusi shows that approximately half of
 
all fertilizer in Nigeria was 
used on millet, sorghum, and maize in

1979/80. The value/cost ratios are quite attractive, about 5 for tra
ditional sorghuzn at the current high rate of subsidization. Because
 
improved varieties of millet, sorghun, and maize accounted for only a
 
very small percentage of these crops in 1979/80, it is reasonable to
 

11/ Kenneth L. Bachman and Leonardo A. Paulino, Rapid Food 
Production Growth in Selected Developing Countries: A Comparative
Analysis of _Underin1L Trends, 1961-76, Research Report 11 
(Washington, D.C.: International Food Policy Research Institute, 
October 1979). 

12/ Abiodun 0. Falusi, "Critical Issues of Fertilizer Policy

during- Nigeria's Fourth NatlonLa Development Plan," International 
Food Policy Research Instit'ite, Washington, D.C., February 1981,
 
Table 10. (Mimeographed.)
 

13/ Delgado and McIntire, "Oxen Cultivation."
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suppose 
that a large share of 
the 43
nutrients put on these crops 
thousand metric tons of 

appear, therefore, 
went to unimproved varieties.that higher prices It wouldfor coarse grains could onlyheighten farmers' willingness to use fertilizer on the major cereals
provided that fertilizer is subsidized. Further encouragement to use
fertilizer does not appear to be necessary.
The 
economic desirability of fertilizer subsidies to
grain production goes beyond the scope of this 

increase
 
immediate paper. One issue of
relevance, 
however, 
is whether farmers
access to subsidized inputs. 

can readily gain
In what is
simplification, perhaps an overwhere fertilizer is unsubsidized this problem isoften ignored because extra demand can presumably be met by imports.
Whatever practical problems may arise here will only be compounded by
the financial burden of subsidies on the state. This raises the more
general problem for price policy design of a lack of institutions to
translate technological possibilities into concrete options for farmers.
 

FACJLITIES TO PERMIT THE USE OF NEW TECHNOLOGY
 
A technical potential

little use if farmers cannot 
for expansion of aggregdte output is ofobtain the inputs that they require atthe proper time or cannot dispose of increased output without having
to sell in 
a severely depressed market. Difficulties of this 
nature
have been cited as a major barrier to temai~e technology in Northern Nigeria. 

widespread adoption of new

The same could probably be
said for other areas 4n the savannah.
For example, it is plausible that the main constraint on greater
use of subsidizeri fertilizer 

can1. made available at 
In Nigeria is the overall supply that
the farm gate, not farmers' desire to
it.-f The increasing financial use
 

burden of subsidization
an issue in policy debates and may at is clearly
factor in the growth 

some point b pme 'the limiting
problems also 

of fertilizer apFlication / A numberremain to be ofsolved 
 in methods 
 of fertilizer
distribution..../

To the extent that market failure prevents inputs from being

aggregate 
used, the ability of'output price policy to bring about increases in
output through incentivesinputs to greater useis limited. of purchasedIn that case price trends would probably shiftfixed amount of fertilizer resources among crops rather than increase 

a 

1 D'Si Yan--aza, "Iflcegrated Rural Development." 

15/ Fali si, "Critical Issues." 
16/ Nigeria, 
 Federal Ministry 
of Agriculture, 
 "The G,'een
Revolution." 

17/ Falusi, "Critical Issues."
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total 

can
only 

use. On the output marketing side, price policy obviously
be effective if prices 
can in fact be 
realized. Nevertheless,
perhaps because of the difficulties involved in data collection, the
farm end of marketing chains is an 
area where little research has
been done.
 

PROFITABILITY ISSUES AT THE FARM LEVEL
 

Given this somewhat pessimistic view of the 
current state of
technological progress and 
 institutional capacity for expanded
foodgrain production in the African savannah, the potential for output price policy to provide an incentive for greater aggregate input
use in agriculture can 
now be assessed. Returns 
to farm labor are a
central concern.
 

Returns to Farm Labor
 

Seasonal labor 
bottlenecks 
 ed to be the limiting factor in
traditional 
savannah agriculture.-/ Theref)re, any policy designed
to increase agricultural output 
must immediately face the 
issue of
the best means to stem the high rate of migration out of agriculture.
The approach most likely to succeed is to make it
more profitable to
continue to farm than to 
migrate. Historically, the returns to
farming have been low relative to urban wage rates.
Like most areas of the savannah, Upper Volta has 
a long tradition of supplying migrant workers to coastal areas, to the point that
agricultural wage labor is something of a rarity at home. Young men
in search of work 
often go south to the Ivory Coast. Agricultural
wage work is occasionally observed 
in southwestern Upper Volta;
however, the wage rates tend 
to be higher than the imputed average
returns to 
labor in farming. This 
is shown for three major crops in
 
Table 2.


The range of plausible shadow prices 
for farm labor in Upper
Volta is anywhere from 40 to 70 percent below the going rate of cash
agricultural wages for plantation work in Ivory Coast, al~ough the
lower margin is probably more accurate 
in recent years.-_ / This
 
".See,
in the Developmentexample, John H. Cleave, African Farmers: Labor Use
of Smallholder Ariculture, 
1974; and D. W.
 

Norman, D.H. Pryor,-and C. N. GibbsTecnical Change and the
J 

Small Farmer in Hausaland, Northern Nigeria, 
African Rural -Economy
Paper, No. 21, Department of Agricultural Economics (East Lansing:

Michigan State University, 1979).
 

19/ The Ivorian figures do not include 
the imputed value of
employer-provided meals and housing. Nonetheless, some observers have
concluded that migration from Upper Volta 
to the Ivory Coast for
agricultural work become
has 
 less %ttractive in recent 
years (B.
den Tuinder, Ivory Coast: The Challene of Success, 1978).
 



ossible returns to unskilled labor at home and 
abroad, 1963-80
 

Table 2-Uper Volta: 

Consumer Price 
Indexes, Low-

Wage Labg Migration Income GrouB 
to Coast.L Ouagadougou,

at Homb
in Upper VoltaFarming Agri- Nonagri - gri- onagri-
Food
 

cultural cultural cultural cultural General 

Sorghum Groundruts Cotton


Period 


(CFAF per man-day)
 
100325 100
156
38 n.a.


81 (±14) 129 (+26) 
232 


1963-65 

97 98 

91 (±15) 130 (-±16) 76 n.a. 232 161 347 

1966-68 
 108 117 

24B 189 432 

67 125
107 (*22)
80 (*13)1969-71 
 115 150
595
299 219 


144 (±37) 106 (±21) 94 167 

1972-74 
 125 226
 

211 (-45) 179 (±36) 177 250 509 330 900 

1975-77 

1978-BO 317 (t56) 214 (±43) 322 383 672 550 1,275 210 307 

Note: U.S. $1.00 equalled approximately 220 CFAF in1980. 

a/The returns to labor infarming 
are calculated using the following labor 

times-
90, 100, and
 

including transformation and transport 
to market--for sorghum, peanuts, and cotton: 


120 man-days per hectare, respectively. 
The figures in the table are midpoints of a range. 

The
 

upper and lower figures ineach 
range are simple Food and Agriculture.

Organization of the United
 

Nations estimates of average national 
yield per hectare times the official 

Voltaic producer
 

price. Nonlabor cash costs applicable 
to cotton production with animal 

traction have been netted
 

out. Producer sales of sorghum 
and groundnuts often occur at higher 

than official prices. The
 
consumer
 

upper bound for sorghum is calculated using average yield times 
either the official 

The upper
 

price ("!ter 1972) or the observed 
harves. retail price inOuagadougou (before 1972). 


50 percent margin over official 
producer prices. Yield data
 

bound fur groundnuts results from 
a 


is from Food and Agriculture Organization 
of the United Nations, Production 

Yearbook, various
 

issues, and the price data is
from World Bank working documents 

compiled frxn Voltaic official
 

sources available to the public.
 

b/The lower bounds on wage labor 
opportunities inUpper Volta consist 

of the average
 

since 1975. The upper bound consists 
of the average legal minimum wage 

for nonagricultural
 
agricultural wage as determined by informal 

interviewing on visits 
to Upper Volta each 

year
 

epployment (SMIG) over the period 
in question. The SMIG data was suppliel 

by the Institut
 

National de la Statistique et de la D mographie. Ouagadougou.
 

c/ The lower bounds on wage opportunities from migration 
consists of the cash part of the
 

wage for plantation workers (other 
than smallholder coffec and cocoa) 

in Ivory
 

lega-minimu 

Coast, averaged over the period 

inquestion. The upper bound is
the legal minimim wage in
 

various officiel decrees of the
 

nonagricultural work in Ivory Coast 
(SMIG). Data sources are 


Iv')rian government, back issues of Marchs Tro)caux et Medterrangens, 
and a forthcoming
 

inWestAfrica: Pol,.and
R ce
i Pearson. S. et 

chapter by C. Humphreys and P. Rader 


Economics (Palo Alto: Stanford University 
Press, 19BI).
 

d/ Index for the middle year ot year 
period, 1964-100. Rounded to nearest percentage
 

point: The 1979 figure is through September. The original 
figures are compiled by the Institut
 

i)mographie, Ouagadougou.
 
National de la Statistuque et 

de la 
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suggests that the supply price of agricultural wage labor inVolta has Upperbeen raised by opportunities further south 
to the point
that it is uneconomic for the average Voltaic farmer to employ wage

workers on any appreciable scale.
Nonagricultural 
wages in West Africa have probably also put
upward pressure on the supply price of rural wage labor. In anyevent, Table 2 shows that 
over the last two decades the returns per
man-day to farming in Upper Volta are consistently ibout half thereturns to the lowest form of nonagricultural wage work, 
as measured
by the official minimum wage for unskilled labor. They are also typically less than one third of pay scales for unskilled nonagricultural

work in the Ivory Coast.


Recent reports of rates
wage in Nigeria suggest a similar
situation there concerning labor markets in the north of the country.
The going wage fo}wnskilled labor in the south in early 1981 was45.00 per man-day .LV 
 The peak-season agricultural wage in the north
during the,1980/81 season reportedwas to be about *3.2 to *3.5 perman-day -/ Although 
less than the going price in the south, this
represents nearly 
an 
80 percent increase over the peak-season wage
rate of *1.8 per day for the Funtua Agricultural Development Project

only two to three years previously.

The consequences of rapid 
 wage inflation in Nigeria are
illustrated in Table 3, which calculates farmers' labor as 
if it had
been obtained in the marketplace. The results show that it 
was probably profitable to hire labor to cultivate land in the 1978/79season 
(with the exception of 
labor for groundnuts). However, this
was no longer the case in 1980/81 for the same expected yields.
The cons4stently negative returns at the bottom of Table 3 imply
that farmers would be unlikely to want to continue 
to hire labor
under these circumstances, and there is 
an incentive for younger men
to migrate in search of wage employment. Naturally, these figurespurely areillustrative, listing "average" yields, prices, and wagerates. Farmers with top yields can 
probably still mako 
money at the
new wage rates by employing labor for only part of the season andtaking a loss, 
in the sense of opportunity cost, on their own labor
the rest of the time. Neverthiless, the exercise is valid
demonstrate the effect of the 
to
 

current wage inflation on farming in
Nigeria. With free movement of labor under the ECOWAS accords, the
effects will probably also be felt further to the north.
 

20/ This was the wage cited by a number of Nigerian agriculturaleconomists interviewed 
in Ibadan in February 1981. At the time of
thi writing one naira (-N) was worth $1.85.
 

21/ These wages are for the Funtua Agricultural DevelopmentProject. The source" are the same as for Table 3 below. These estimates are 
low. Wage rates of up to N5.00 per man-day were observed for
ridging work in the critical period in adjoining Giwa district during
1978 (personal communication from Brian D'Silva).
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Table 3--Farmer-' implicit labor costs and returns in northern
 
Nigeria, 1978/79 and 1980/81
 

Groundnuts in
 
Sorghum the Shell Cotton
 

Producer prices in Naira
 
per kilogram
 

1978/79 harvest 0.22 0.20 0.33
 
1980/81 harvest 0.21 0.29 0.40
 

Imputed cost of labor
 
per hectare
 

1978/79
 
Peak season (-N1.8 per
 
man-day) 142 154 184
 

Other in season
 
(*1.4 per man-day)
 

1980/81
 
Peak (43.2 per man-day) 268 294 352
 

Other in season
 
(*2.8 per man-day)
 

Net profits to farming after
 
conservatively costing labor
 
at market rates (per hectare)
 

45 -11 66a/
1978/79 

-99 -130 -5Wa/
1980/81 


Sources: The data underlying this table are drawn from the
 
Funtua Agricultural Development Project. The yields for the three
 

crops are assumed to be constant at the 1978/79 levels reported in F.
 

S. Idachaba, Concepts and Strategies of Integrated Rural Development:
 

Lessons from Nigeria, Food Policy Technical Research Paper No. 1
 

Tlbadan: Department of Agricultural Economics, University of Ibadan,
 

1980). This avoids consideration of variations in returns due solely
 

to weather and presents a fair case, since tht assumed levels of 844,
 

713, and 945 kilograms per hectare for sorghum, groundnuts, and cot

ton ar'e about average for the ecological area. The assumed labor
 

times are also consistent with Table 2. They are 40/50 for sorghum,
 

35/65 for peanuts, and 40/80 for cotton, where the first figure
 

represents man-days in the peak period and the srcond is other labor
 
are the larger of either observed hartime. The producer price data 


vest producer prices in the Funtua Agricultural Development Project
 

or the Guaranteed Minimum Producer Price. In practice, the former
 

tend to be greater. They are taken from unpublished figures supplied
 
by the Agricultural Projects Monitoring, Evaluation, and Planning
 
Unit (APMEPU), Kaduna, Nigeria. The wage data were also extracted
 

from APMEPU interview sheets, although it should be stressed that
 

they tend to be lower than figures obtained through casual interviews
 
with sources familiar with the area. The use of conservative figures
 

strengthens the argument presented in the text.
 

a/ Twenty percent of the official producer price is deducted to
 

cover nonlabor costs.
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Implications for Agricultural Price Policy
 

The main implication of the previous analysis for agricultural

price policy is that product prices would have to rise substantially

before the returns to labor in family farming would be equal to the
 
return to wage work, given current technological levels. Product
 
prices that would equate the net value of production with the imputed

value of labor at 1980 rates are-NO.32, NO.41, and NO.47 for sorghum,

groundnuts, and cotton, respectively. These prices compare with the
 
observed 1980 values of NO.20, NO.23, and NO.40 in Funtua. That is,

the hypothetical equilibrium prices 
are 1.6, 1.8, and 1.2 times the
 
observed harvest values for sorghum, groundnuts, and cotton. If labor

is valued at *5.00 per man-day, the legal minimum wage rate in
 
Nigeria which has recently been extended to cover agricultural proj
ects, foodgrain prices would have to rise by 
a factor of 2.7 under

traditional 
production systems to cover just the opportunity cost of
 
labor.
 

The crudeness of these calculations preclude drawing conclusions
 
about optimal levels of product prices in northern Nigeria. But they

do illustrate that agricultural price increases implemented through

policy cannot by themselves radically change the profitability of

rural-urban migration. Rather, technological change must occur in
 
agriculture to boost both the marginal and average products of labor,

and thus the returns to labor. Furthermore, farmers need to know
about the options available to them and must have timely access
the necessary inputs. Finally, there must 

to 
be a market outlet for

increased output 
so that farmers can benefit from increased produc
tion.
 

The importance of these complements to price policy can perhaps

best be seen in the incentive structure between food and export crops

within the farming sector itself. In Upper Volta, the ratio of offi
cial producer prices per kilogram 
of seed cotton to sorghum has
 
declii fairly steadily from a high of 3.1 in 1964 to 1.4 
in
 
1978.- On the other hand, Table 2, using the same producer prices,
shows that the ratio of returns to labor has gone from 1.8 in favor
 
of sorghum in 1963-65 tc 1.2 in faDr of cotton in 1978-80. This
 
strong showing of cotLon despite a decline in relative price is due
 
to an impressive rate of technical progress over the period which has
raised average national yields from 17 kilograms per hectare in 1964
 
to 960 kilograms per hectare in 1979.-/


Voltaic cotton farmers had the good fortune over this period to
 
be able to capitalize upon 30 years of agricultural research on cot

22/ Official Voltaic price data from Food 
and Agriculture

Organization of 
the United Nations (FAO), Producer Prices, 1961-70
 
(Rome: FAO, 1976); Republique de Haute-Vota, Annuaire des
 
Statistique Agricoles 1977; and various 
cotton project evaluation
 
reports written for SOFITE, the Voltaic cotton company.
 

23/ Food and Agriculture Organization of the United Nations
 
data.The 1979 figure is preliminary.
 

http:are-NO.32
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ton farming systems carried out in neighboring Mali. The Mali
 
into viable institutions to
experience also gave valuable insights


/ Unfortunately, comparable suc
support smallholder production. 

cesses for foodgrains are not yet evident in the region, and Voltaic
 

cotton yields appear to have caught up with the state of the art in
 

neighboring countries.
 
Vastly higher returns to labor in nonagricultural pursuits rela

likely to primarily affect agriculture at the

tive to farming are 

labor intensive activities, primarily cash crops,

margin. The more 

will be abandoned first, as sons migrate and hired labor becomes 

more
 

of trade favoring foodgrains over

expensive. The shift of the terms 


ha 5 ccentuated this tendency since the

commercial export crops 

drought of the early 1970s. - The majority of rural people will
 

probably continue to farm, perhaps because of lack of real oppor

to migrate to a higher paying nonagricultural job or the
 
tunities 

transaction cost of doing so. However, the relatively lower 

return to
 

farming is likely to be associated with an inelastic supply of extra
 

labor at the margin. Changes in the agricultural incen
agricultural 

tives structure would then be effective primarily at shifting 

a rela

of total resources from crop to crop. It would
tively fixed amount 

on the expansion of total resources


presumably have a lesser impact 

use and aggregate agricultural output. Recent experience in Nigeria 

is consistent with these hypotheses. Between 1965 and 1978 0.85 mil

production; however, 0.94 1 lion

lion hectares were added to cereal 

hectares were withdrawn from groundnut and cotton cultivation.-


TENTATIVE CONCLUSIONS AND RESEARCH ISSUES
 

On their own, price policy measures to increase foodgrain pro

duction in traditional West African savannah farming systems will
 

into from commercial ncnfood

primarily transfer resources grains 


crops. The key allocation decisions probably concern labor at peak
 

periods. Scope for growth in aggregate agricultural production 
of the
 

type associated with the introduction of cash cropping may exist in
 
exists. However, such
 

areas where underemployed rural labor still 

It is hard for even the most
 

zones are increasingly few in number. 

the lure of the

aggressive agricultural price policy to compete with 

cities in the absence of agricultural technological change.
 

is conceivable that simple applications of fertilizer willIt 

24/ See J. C7 eWilde et al., Experience with Agricultural 

Development in Tropfical Africa, vol. 2 (Baltimore: The Johns Hopkins 

University Press, 1967. 

25/ The 50 percent shift in the Voltaic price terms of trade in
 
a case in point.
favor of sorghum relative to cotton cited above is 


26/ Food and Agriculture Organization of the United Nations,
 

"Prodction Yearbook Tape, 1978," Rome, 1978.
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serve to raise labor productivity for bottleneck periods at some
 
future output price/input cost ratio. This would permit price policy

to increase total output. For the time being, however, net benefits
 
at unsubsidized fertilizer prices appear to be marginal for
 
unimproved seeds. Subsidization of input costs in conjunction with
 
output price supports will most likely increase the demand for the
 
input in question. However, the net economic benefits to 
such a
 
policy need careful analysis. It is at least conceivable that some
 
other use of resources would provide more rapid access to national
 
food security. Furthermore, institutional limits on the aggregate
 
amount of inputs such as fertilizer available to farmers may operate

in such a way that the net effect of output price policy is to shift
 
purchased inputs among crops, rather than to increase total input
 
use.
 

Higher real foodgrain prices are undoubtedly a necessary aspect

of policies to increase total input use and production in West
 
Africa. But this should not obscure the fact that higher prices alone
 
cannot solve the problem. Budget resources used to support production

through input subsidies or artificially higher procurement prices

have an opportunity cost in terms of basic interventions to develop

the agricultural sector: improved crops, farming systems research,

viable extension systems, reliable 
input delivery systems, and a
 
means to market the extra output. It is plausible that on a world
 
scale, the West African savannah is particularly deficient with
 
respect to these basic agricultural support facilities.
 

Higher real foodgrain prices may help stimulate a degree of
 
autonomous technological change in West African farming systems. As
 
existing farm resources are concentrated in grain production, farmers
 
are likely to be ingenious in adapting their problems of labor allo
cation to spread out operations as much as possible to alleviate the
 
bottleneck period. Improved practices may be devised without outside
 
input. The analysis above, however, illustrates that a breakthrough

in higher grain yields per man-day is needed to provide competition

with events outside the agricultural sector. Without a "green

revolution," rural entrepreneurs are likely to conclude that the
 
action is outside of agriculture.
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FERTILIZER USE IN NIGERIAN AGRICULTURE:
 
RECENT DEVELOPMENTS AND POLICY ISSUES
 

by Abiodun 0. Falusi
 

INTRODUCTION
 

Significant productivity growth is necessary for agriculture

during the Fourth National Development Plan (1981-85) and beyond if
 
Nigeria is to reverse the trends of declining per capita food produc
tion, increasing food imports, and high and rising food prices that
 
have become prominent in recent years (Table 1).


Accelerating the growth of food production has become 
a high

priority for the federal and state governments in Nigeria. A food
 
strategy 
team appointed by the Federal Ministry of Agriculture

recently outlined a program of agricultural development that will be
 
used in the National Plan. The program appropriately emphasizes the
 
development of smallholder agriculture as the primary means of
 
achieving a 3.5 percent growth rate in domestic food 
production.

Emphasis is also being placed In modern farm inputs and practices as
 
a means of raising crop yields_/
 

Fertilizer is expected to play a major role in the food produc
tion program. It is expected to cause 60 percent of increases in food
 
production. Plant nutrient consumption is expected to increase from
 
the 85,000 metric ton during the 1979/80 cropping season to 430,000

metric tons by 1985._U The increased emphasis on fertilizer use is
 
easy to understand in view of low soil fertility and plant nutrient
 
use, the possibility of quick production response, the dependence of
 
many technological changes 
on increased use of plant nutrients, and
 
the possibility of enlarging supplies of fertilizer by increasing

domestic production and imports.


A comparison of the trends in fertilizer use as shown in Table 2
 
with the targets suggested in the food plan clearly suggests the need
 
to accelerate growth in fertilizer use. Annual increases in fer
tilizer use during the Fourth Plan will have to more than double the
 
maximum annual increase (26,000 metric tons in 1979/80) obtained
 

1/ Nigeria, Federal Ministry of Agriculture and Rural
 
Development, The Green Revolution: 
 A Food Production Plan for
 
Nigeria, vol. 1: Main Report, Vol. 2: Annexes, (Lagos: Federal
 
Government Printer, May 1980).
 

2/ Nigeria, Federal Ministry of Agriculture, The Green
 
Revolution, vol. 1: pp. 21-25; vol. 2: pp. 84-142.
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Table 1--Indexes of per capita food production, 
food prices, and
 

value of food imports, 1970-79
 

Index of
 
Value of
Per Capita Index of 


Food Pricesb/ Food Imports.E/
 ProductioLa/
Year 


(+ Million)
 

57.7
100
102
1970 


88.0
128
95
1971 


95.1
132
94
1972 


126.3
138
86
1973 


155.7
159
91
1974 


297.9
224
91
1975 


439.0
283
91
1976 


736.4
320
80
1977 


327 1,114.6
90
1978 


354 1,246.1
91
1979 


a/ Food and Agriculture Organization of the United
Sources: 

-	

33 (Rome:Nations, 1979 Production Yearbook, vol. 


FAO, 1980). 1969-71 = 100.
 

b/ 	Nigeria, Federal Office of Statistics, The 
Consumer
 

Price Index, various issues.
 

Trade

c/ 	 Nigeria, Federal Office of Statistics, Nigeria 

Summary, various issues. 
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Table 2--Fertilizer consumption, 1970/71 to 1979/80 and requirements, 
1981-85
 

Increase in
Year Consunption Consumption
 

Second Plara/ (1,000 tons) (percent) 

1970/71
1971/72 
1972/73 
1973/74 
1974/75 

7 
9 

20 
16 
29 

2 
11 
-4 
13 

122 
-20 
81 

Third Plan a/
197I776 
1976/77 
1977/78 
1978/79 
1979/80 

54 
79 
74 
59 
85 

25 
25 
-5 

-15 
26 

86 
46 
-6 
-20 
44 

Fourth Planb/ 
"1981-
1982 
1983 
1984 
1985 

198.0 
256.0 
314.0 
372.0 
430.0 

.... 
58 
58 
58 
58 

30 
23 
18 
16 

Notes: 
The figures refer to consumption of NPK fertilizers. Data
for 1979/80 and before are based on statistics from the Food and
Agriculture Organization of the United Nations., The data for 1979/80

are based primarily on consumption data from state ministries of
agriculture and natural 
resources offices and data on shipments from
the Federal Office of Fertilizer Procurement in Lagos. 

a/ These figures are for the fertilizer year, July 1-June 30.
 

b/ These figures are from Nigeria, Federal Ministry of

Agriculture and Rural Development, The Green Revolution: A Food
Production Plan for Nigeria, Vol. 
1: Main Report; Vol. 2" Annexes
(Lagos: Federal Government Printer, 1980). They are for the calendar
 
year, January 1-December 31.
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during the past decade if the 	 targets are be realized. Theset to 

policy requirements for such rapid growth 
in fertilizer use will form
 

the central theme of this paper.
 

The specific objectives of the paper are:
 

1. To identify the main elements of fertilizer 
policy in
 

Ni geria;
 

2. To discuss and analyze recent developments 
in fertilizer use
 

within the context of policy instruments adopted to promote
 

use; 	and
 

that will be necessary to
in policy
3. To suggest changes 

ensure a broad-based accelerated growth 

in fertilizer use.
 

MAIN ELEMENTS OF FERTILIZER POLICY IN 
NIGERIA
 

Nigeria's fertilizer policy derives directly 
from general agri-


The goal of fertilizer policy is to 
cultural develoment policies. 
encourage widespread adoption and use 

of fertilizers by smallholders
 
raising rural
 

a mes of increasing agricultural production and 

as 

incomes.-

Since the introduction of chemical fertilizer use to farmers 
in
 

the early 1950s, the various governments have sought to promote use
 

controlling the distribution of 
by: public procuring of imports; 

available supplies; establishing 	and 
regulating distribution outlets;
 

price paid by farmers; and using the operations of
 
subsidizing the 

the agricultural extension system to encourage adoption 

of fertilizer
 

use.	 governments
1970s the regional/state

In the 1960s and early 


implemented their fertilizer programs 
independently of
 

developed and the fertilizer
 
one another. Planning, organizing, and operating 


sales promotion)

(procurement, distribution, price subsidy,


prog-am 
 ministries of
 
were the responsibility of state (formerly regional) 

for suchcoordinationwas no national policy or
agriculture. There 
matters as procurement, distribution, 

and prices. The federal govern

felt only in the allocation of capital grants to
 
ment presence was 

part of which went toward their 
states for agricultural development, 

subsidy scheme.fertilizer supply and 
During the Third Plan, the federal government was more active in
 

A nationalof fertilizer policy.
the formulation and implementation 

for fertilizer procurement, distribution, and pricing was
 
policy 

established. The main elements of that policy included: expansion of
 

3/ Nigeria, Federal Ministry of Economic Development, Third 

Natio-nal Development Plan 1975-80, revised edition (Lagos: Federal 

p. 171; and Federal Ministry of National1975,Government Printer, 
Planning, Guidelines for the Fourth National 

Development Plan 1981-85
 

(Lagos: Federal Government Printer, 1980), p. 25. 
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supplies through centralization of procurement and creation of
domestic production capacity; a nationally fixed uniform retail price

for fertilizers; federal 
and state subsidies of fertilizer price;

fertilizer distribution primarily through 
 public channels

(agro-service centers); and promotion of use through the operations
of the agricultural extension machinery as well as project authori
ties in integrated agricultural development project areas.
 

Other ancillary agricultural development policies that influence
 
fertilizer use include: crop price support; development of irrig?,tion

facilities; provision of agricultural credit; agricultural research

(including soil 
 fertility research and development of fertilizer
responsive varieties); development of rural infrastructures; and crop

marketing improvements. However, as will be shown, fertilizer supply

and price subsidy schemes received greater attention than other
 
policy measures during the Third Development Plan.
 

RECENT DEVELOPMENTS IN FERTILIZER USE
 

National Trends
 

As a result of the policy measures discussed above, fertilizer
 
consumption increased rapidly from 7,000 nutrient tons in 1970/71 
to
85,000 nutrient tons in 1979/80 (Table 3). This represents an annual
 
average growth rate of 32 percent. Despite this impressive growth,

the latest Food and Agriculture Organization of the United Nations
 
report indicates that fertilizer consumption per hectare of crop land
 
(arable land and permanent crops) in Nigeria in 197 ,was only 3.1
 
kilograms compared to a 
world average of 68 kilograms._/


The most rapid growth in consumption has occurred in nitrogen

which has increased at an annual rate of 35 percent since 1970.
Phosphate consumption has increased at 26 percent. Very little potash

is used in Nigeria; however, because of its very low base, usage has

increased at about 33 percent annually since 1970. The NPK ratio has

changed from 3:3:1 in 1970/71 to 4:2.2:1 in 1979/80.


Plant nutrient consumption increased considerably during the

Third Plan. Average annual consumption was four and a half times
 
greater than during the Second Plan. Some of the factors responsible

for this higher use of fertilizer are: increased aggregate availabi
lity of fertilizer (Table 4); a more 
favorable price environment
 
(Table 5); greater emphasis on the use of improved packages of tech
nology in crop production programs such 
as the National Accelerated

Food Production Project (NAFPP) and the Operation Feed the 
Nation
 
(OFN) campaign; and expanded promotional work by extension personnel.


Although the growth rate averaged over the past decade seems

high, annual growth rates (in absolute and percentage terms) were
 

4/ Food and Agriculture Organization of the United Nations, FAO

FertiTizer Yearbook 1978 (Rome: FAO, 1979), p. 12.
 



Table 3--Estimated plant nutrient use, 1970/71-1979/80
 

Annual Change Annual Change
Estimated Use 

N P K Total


YearA/ N P K Total N 	 P K Total 


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


.. ..
... ... .3 3 1 7 ... . ... ...1970/71 


1 9 1 1 0 2 33 33 0 29
1971/72 4 4 


3 11 125 75 300 122
1972/73 9 7 4 	 20 5 3 


16 -0 -1 1 -4 -45 -14 25 -20
1973/74 5 6 5 


0 13 160 83 0 81
1974/75 13 11 5 29 8 	 5 


5 3 25 131 45 60 86
1975/76 30 16 8 54 17 


5 14 6 25 17 88 75
1976/77 35 	 30 14 79 46
 

25 14 74 0 -5 0 -5 0 -17 0 6
1977/78 35 


-15 -13 -12 57 20
1978/79 31 22 6 59 	 -4 -3 -8 


11 6 5 22 35 27 83 37
1979/80 46 28 11 	 85 


Note: Data from before 1979/80 are based on FAO statistics. 1979/80 data are based primarily
 

on consumption data from state ministries of agriculture and natural resources and data or ship

ments from the Fertilizer Procurement Unit, Federal Ministry of Agriculture and Rural
 
Development, Lagos.
 

a/ These are fertilizer years, 	July 1-June 30. 



Table 4--
Trends in fertilizer supply to Nigerian agriculture 
1970-80
 

Domestic 

Total
Year 
 Production 
 Imports 
 Supply 
 Annual Change
 

(1,000 tons) 

(percent)
1970 


28.1 
 28.1 

...1971" 


1.
 38.2 "
 38.2 
 10.1 
 36.0
1972 
 •.• 
 75.7 
 75.7
1973 37.5 98.2
 

1
0 
 61.0 
 61.0 
 -14.7
1974 -19.4
 
84.0 
 84.0 
 23.0 
 37.7
 

Third Development Plan
 

1
s 
 154.0 
 151.0 
 67.0 
 79.8
1976 
 21.6 
 207.0 
 228.6 
 77.6
 
1977 
 20.5 
 299.5 
 320.0 
 91.4 
 .40.0

1978 
 17.3 
 Y 189.0 
 206.3 
 -113.7 
 -96.0
1979 
 35.0 
 394.3 429.3 
 223.0 
 108.1

1980 
 n.a. 
 500.0-2/ 
 500.0 
 70.7 


Source: Nigeia, Federal 
16.5 

Office of Statistics, Nigeria Trade Summary, The 
1980 figures are from the Fertilizer Procurement Unit of the Federa 

various issues. 

Ministry of Agriculture and
Rural Development in Lagos. 

Note: 
n.a. means not available.
 

a/ These are planned imports. 



Table 5--Index nunber of fixed fertilizer prices paid by farmers and producer prices of major

agricultural commodities 
 1970/71_1979/80
 

Ammonium
Year 
 Sulphate Single Super
Phosphate 
 Sorghum 
 Rice 
 Maize 
 Groundnuts 
 Cocoa
 
1970/71 
 100 
 100 
 100 
 100 
 100
1971/72 100
100 
 100
100 
 146 
 128 
 142
1972/73 117
100 103
100 
 137 
 129 
 137
1973/74 117
100 
 103
100 
 134 
 140 
 133
1974/75 138
75 188
83 
 161 
 169 
 159 
 372 
 191
1975/76 
 75 
 83
1976/77 180
75 241 
 226
83 372
201 229
291
1977/78 260
75 515
83 
 211 229
352 
 295
1978/79 585
75 358
83 
 242 
 352 
 315
1979/80 617
90 358
100 
 343 
 470 


Sources: 1970/71 to 
395 893
 ......... ....... .4
Organization of roducer prices are derive 17
the United Nations, Agricultura Prices, rom Foo an gricu turevarious issues. 1976/77 to 1979/80 

ducer prices were announced by the government of Nigeria. pro
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unsteady. 
As Table 3 shows, there were
(1973/74, 1977/78, and 1978/79) with negative growth rates during the
 
three cropping seasons
 

ten-yeir 
period..Aggregate use declined for two consecutive cropping1977/78 and 1978/79. Not untit the 

season, 
annual 1979/80 cropping seasonincrement in use did thereach the 1975/76 and 1976/77 levels, despitethe high subsidy on fertilizer prices. Supply management problems and
inefficiencies inthe5i istribution system continued to constrain fertilizer use on farms_/
 

Trends b State 

Because aggregate figures do not reveal spatial distribution of
consumption, estimates of fertilizer consumption in different states
between 1976/77 and 1979/80 are shown in Tableten northern states 6 and Figure 1. The(Kano, Kaduna, Bauchi,Gongola, Plateau, Sokoto,Niger, Borno, and Kwara) Benue,accounted for 80fertilizer consunption annually. percent of total
Plateau, Sokoto, Six states (Kano, Kaduna, Bauchi,and Benue) accounted for about 60 percent cf totaluse, while three states (Kano, Kaduna, and Bauchi) accounted for 40
percent of total use.
Apart from the factors enumeratedmajor reasons in the preceding section,account 
tor the greater two use of fertilizers 
in the
northern states as compared to the southern states. Fi 
 t, 70 percent
of the crop acreage is located inthe northern sta es.T Hence, there
is a greater scope 
for expanded 
use of fertilizers. Second, 
as a
result of the wider scope of promotional work of the extension machinery, there has been a greater diffusion of fertilizer useviously unfertilized land areas 7' 

to pre

5/ Previous studies have also highlighted supply and distribution problems 
 as constraints 
 on fertilizer
agriculture. See use in Nigerian
A. 0. Falusi and
Fertilizer Distribution 0. A. Adubifa, Economics of
in Ni era NISER, MarchWells, A. 1975; arid J Ai.s'-usin-n-A.T7
Taylor, Fertilizers
ProjectionChemicalsin Nigeria: A Review and Plant
andRf-fersmendaprepared for ntiopntthe Naonal Accelerated 
 Foo Prduction Program,
International Institute for Tropical Agriculture, Ibadan, 1976.
 
6/ S. A. Agboola, An Aicultural Atlas Niea (Ibadan:Oxford University Press, T'7'). 
7/ In the 1960s
regional/state governments 

and early 1970s, when the southernconcentrated on land settlement and tree
crop development intheir agricultural development programs, the then
northern regional government and succeeding state governments emphasized activities 
 typical of extension work, such
distribution of subsidized fertilizer backed by an extensive program
of on-the-farm demonstrations of recommended cropping practices. For
 

as widespread
 

further discussion, see 
Jerome
Economic Growth C. Wells, Agricultural Policy andin Nigeria (Ibadan, Nigeria .R -_.-, UniversT.Press, 1914),7 p. 68-.  -

http:s'-usin-n-A.T7


Table 6
--Estimates of 
lant nutrient Consum tion in different 


State 1976/77 1977/78 


Kano K9,027 

Bauna 
 13.600
Bauchl 10,064


10,060
Plateau 8,620
5,050

Sokoto 5,910


5,890
Benge 5,160
Gongola 
 5,260
4,950 
 7,132
, 7
Niger
Oyal .5
4,820 4,070

4,484 


Imo
Borno 3,7903,160 3,330
Kwara / 3,700
-
 1,870 
 1,850
Anambra 
 2,210 


2,760
Ogun O6n q,5 2,1110
Ondo , 2.070
,00 2,220

815 


Bende2 1,100
Cross Rivers 400 
 280
Rivers 
 02 
 0 

Lagos 80 
 0
20 200 


40 


Total 79,000 
 74.00 
 85.000 


c ul t ur e Of 

Source: 

t he 

These figures are derived from data on fertilizer sales t a t es . 
s f o h
Note: 
These estimates 
are for NPK nutrients.
 

a/ Includes 
use by the Nigeria Tobacco Company.
b/ Includes 
use by the Nigerian Sugar Company.
 

1978/79 


(tons)
 

8,668 

6,100 

4,310 

4,130 

3,1306,900
3,363

3,3046.0 

3,422 


3,660
2,655 

2 ,200

2,200 2 


2,293318
1,500 

913


2,140
910 

413 

295
20300 


120
59,000 


states 
 1976/77

9Anu 


11,300 


10,600 

9,600 

6,90105
 
600 


5,8004 


4,400 


5,00

,40083
 

3, 00

,2003.86
 

3,200 


,0001
3,oo
3002
 
1 5400 

800
 
500 


40 


1979/80
 

a o p

Iverage
 

10,852
 

10,798
 
8,595
 

5,495
 
5,149
5,495
 

4,283
 

5 6
 

4,83
 

2,415
2,453
 

2455
2.453
 

2,370
05

2 26 8
 

548
 
321
 

268
 
4,55
 

i i t i s o 
 g i
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A high proportion 
of total fertilizer 
use 
in Kaduna, Baucl,i,

lopment project 
Sokoto, Plateau, and Niger States has been in the agricultural deve(ADP) areas. For example, 35tilizer consumption percent of the ferin Kaduna, 40 percentin Bauchi in Sokoto, andtook place in the ADP 24 percentareasFertilizer use of Funtua, Gombe, and Gussau. 
total 

in the three project areas accounted for 11 percent offertilizer use 
between 1976/77 and 1979/80, although they contained less than 2 percent of total arable land.
Table 7 shows some characteristic features of the trends in different states. The aggregate decline in fertilizer use1977/78 and 1978/79 cropping during the
tilizer use 

seasons affected annual
in the states. Seven of the 19 states 
changes in fer

negative annual 
change, 9 had had two years of

whereas 3 of the 

one year of negative annual
states recorded an change,
increase in
four years. The high instability in annual 
use for each of the


is particularly changes in fertilizer use
noticeable 
in traditional 
high-use 
states such as
Kano, Kaduna, and Bauchi.
It should also be noted that despite the high figures for aggregate fertilizer use 

hectare 

in Kano, Kaduna, Sokoto, and Bauchi States, per
was
use below the national 
average 
because
cultivated area in these states. 
of the large
 

Crop Trends
 

During the 1960s and the 
 early 1970s, more than 60 percent ofNigeria's fertilizer was used on nonfood commercial export crops such
as groundnuts and cotton in the northern region and cocoa, oil
rubber, and tobacco 
in the palm,

crops southern half of the country. The food
(millet, sorghum, 
maize, rice, 
cowpeas, 
yams, 
and cassava)
accounted for less than 35 percent of fertilizer used.V/
tions seem to have been reversed in recent years. 

The propor

received fertilizers during the 197900 cropping season. Estimates of
use by crops are 


According to a recent study, 14 percent of the cultivated area
 
shown in Table 8-
 Almost 80 percent of the fertilizer was used on food crops. The foodgrains, particularly sorghum,
millet, 
maize. 
and rice, were 
the major users 
of fertilizer 
in
Nigeria. Sorghum and millet received the largest amount of fertilizer
in 1979/80, although less 
fertilizer was 
used per hectare than for
many other crops.
The shift 
in fertilizer use
the latter half of the 1970s 

in favor of the food crops during
tilizer on can be explained by 
the 
use of ferpreviously unfertilized food crop areas because of promo

-- L.RTobi-nson 
and A. 0. Falusi, 
"The Present and Potential
 
Role of Fertilizer in Meeting Nigeria's Food Requirements,'"
Aricultural igr
J 
ournal 2 (No. 3, 1974): 100-07.
 

9/ International 
 Fertilizer 
 Development
Fertilizer MarketinStudy (Muscle Shoals, Alabama: 
Center, Nigeria:

IFDC, 1980).e
 



Table 7--Characteristic
1976/77-1979/80
 features of fertilizer consumption trends in different states,
Estimated 
Estimated 

Hectares 
 Plant Nutrient Coefficient of
Planted Average Annual
Nutrient Variation Number of
Use Per Change in Annual
to Crops Years With
Consu.Dtion Hectare of Average
State 1979/80 in Consump.tion Change
1979/80 1979/80 
 1976/77-1979/80 Negative
Annual 


•Cha a- T7n- Annual 
(1,000 ha) 

ge u mum Change
(tons) 
 (kilograms) 
 (tons)
Kano 2,001.5 (percent)
11,300 (tons)
Kaduna 5.6
2,577.6 -76.7
10,660 
 -3,129.7
Bauchi 4.1
1,215.0 -990.0 2,273 -2,523

Plateau 9,600 8.0 -272.5 1,792 1
 

641.3 -153.3 -3,536

Sokoto 6,900 10.8 -2,093.2 2
 

2,500.4 616.7 3,500 -2,520
Gongola 6,800 2.7 341.4 2
599.5 2,590
303.3 -1,600
5,800 1
Oyo 9.7 617.5 2,760
448.7 283.3 -1,030
5,100 2
Benue 11.4 659.5
698.7 647.0 2,437
4.900 -880
Niger 7.0 107.0 2
-120.0 1,440
595.0 -2,678.5 170

Imo 4,400 7.4 1,872 -3,828 0
 

395.2 -140.0 1
3,900
Borno 9.9 739.9
1,355.0 676.7 978 -1,067
3,400
Kwara 2.5 133.8 2
1,700
540.0 -130.0 -20
3,200 2
Anambra 5.9 -689.0
255.0 330.0 745 -21,045
3,000 2
Ondo 11.8 157.4
287.3 80.0 907 -100
3,000 
 10.5 1,541.3 1
Ogun 240.0 383.3 1,500 -720
1,400 17. 2
Bendel 5.8 50
768.1 100.0
800 109.5 0
1.0 860
66.7 
 0
387.5
Rivers
Cross 490
235.0 -285
300 1
Rivers 1.3 457.3
85.3 -33.3 387 -220 
 1
500 -199.2
Lagos 5.9
25.1 140.0 5 -110
40 44.6 1
1.6 210 

Total 

6.7 1,212.4 9 0
 
247.1 80
85,000 -80 1
5.57 
 2,000.4 
 1,068.9 
 26,000 -15,000 
 2 
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Table 8--
Nutrient consumption by crops, 1979/80
 

Crops/ N P205 K20 Total 

Percent of 
TotalFertilizer Use 

Percentage 
of TotalLand Area 

Foodgrains 
(metric tons) 

Sorghum 11,295 
Millet 8,019 
Maize 7,011
Rice 6,148 
Groundnuts ... 
Cowpeas ... 
Wheat 275 
Soya bean ..0 

7,175 
4,272 
2,589 
2,253 
1,960 
1,662 

84 
17 

1,690 
1,080 
290 

1,017 
.. 

... 

... 

... 

20,160 
13,371 
9,920 
9,418 
1,960 
1,662 
359 
17 

23.7 
15.7 
11.7 
11.1 
2.3 
2.0 
0.4 
..: b/Y_/ 

30.0 
23.5 
4.8 
2.5 
5.8 

10.2 

Total 32,778 
Other food crops 

20,012 4,077 56,867 66.9 76.8 

Yams 2,688 
Cassava 446 
Potatoes 621 
Coco yams 84 
Vegetables 991 

2,096 
233 
243 
38 

389 

2,862 
496 
210 
2 

609 

7,646 
1,175 
1,074 

88 
1,989 

9.0 
1.4 
1.3 
0.1 
2.3 

5.7 
5.0 
0.6 
1.2 
1.2 

Total 3,083 2,610 3,570 9,982 14.1 13.7 
Nonfood com
mercialCotton crops4,281 
Sugarcane 2,183 
Cocoa 1,204 
Tobacco 619 
Oil palm 290 
Rubber 67 
Citrus 3 
Total 9,638 

rotal for 

1,917 
1,283 
629 
485 
134 
52 
1 

4,890 

... 
1,546 
417 
662 
388 
50 

3,672 

6,198 
5,012 
2,250 
1,766 
812 
169 
4 

18,200 

7.3 
5.9 
2.6 
2.1 
0.9 
0.2 
.b/ 

19.0 

2.3 
0.5 
1.7 
.. 
3.4 
1.3 

9.2 

all crops 46,219 27,512 11,319 85,050 100.0 100.0 

Source: Adapted from International Fertilizer Development Center,
ertilizerMarketingStudy (Muscle Shoals, Ala.: IFDC, 1980).
I/ Figures derived from Federal Office of Statistics and estimates proided by the ministry of agriculture and natural resources in each state.
 
b/ Less than 0.1 percent.
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tional work by the extension agencies and the development and dissemination of improved crop production technology.
enhanced 
by the increased availability 
This process was


of fertilizer and
favorable crop/fertilizer price ratio. 
by the
 

There are 
good economic 
returns from using fertilizer on
crops. The results of available research studies food
 
on various anagement practices for major crops have been summarized in Table 9. Data
are used based on the nitrogen (N), phosphorus (P), and potassium (K)
levels that are 
recommended by the agricultural extension personnel
in Nigeria and tests conducted on farmers' fields. These data do not
represent 
general 
 use


higher in Nigerian agriculture;level of technology they represent afarmer. The than that currently used byamount of fertilizer used, the averagethe yield response from thisuse, the cost of the fertilizer, and the .alue of additional production are also shown. At the subsidizedvalue/cost ratio for all price of fertilizer, the
also clear from 

the major food crops exceeds five.evaluation of the cost It is
value of output achieved that farmers can 
of the fertilizer and the


fertilizer even increase profits by using
iffertilizer costs are not subsidized and crop prices are not increased above current levels.
The degree 
of profitability
Fertilizer use varies with the
is less profitable specific crop.
on
and maize) and more cereals (particularly sorghum
profitable on
related cost, risk, and technology 
root 
factors 

crops. When the fertilizer
are incorporated, using
fertilizer on cereal crops may be only marginally profitable.
 

SOME POLICY SUGGESTIONS
 
From the 
discussions 
in the preceding section, 
it is quite
obvious that changes inpolicy and institutions will be necessary if
the required growth of fertilizer use
on to be attained. The heavy
emphasis fertilizer price policy alone 

is 
will
increase in fertilizer not ensure a vastuse during the Fourthprice and nonprice Plan. The right mix ofpolicy options
Appropriate mixes of policy 

will have to be adopted.measuresaggregate availability of fertilizers, 
are needed to increase the

the marketing system, and to 
to improve the efficiency ofeffective generate continuous growth in tarmers'
demand 
for fertilizers. 
Some of 
the institutional 
and
policy changes that will be required are discussed below.
 

Strenthening
the Institutional Framework for
Policy Coordination and
 

For a long time, activities for fertilizer use development have
been initiated and regulated by the Ministry of Agriculture at both
the federal and state levels. However, there are other public institutions and agencies whose activities will be particularly useful
an accelerated growth of fertilizer use inNigeria. These include the
 
to
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Table 
 Average economic response to fertilizer based on selected fertilizer 
res se studies
 

dized 

dized 


Crop Practic- Subsi- of
Farm Area Treatment Untubsi.Year Value
N:Praa0 0 Additional 
5 : Yield Response
2 2 Adtoa RarAverage Fertt|-
Control 
 Cost of
izer- - FCost of,-Fert- mntrnnIncre-CotRto
mutput 
 dized 
 dzed Src
Nemrks
iz 
 s - and
 

millet Improved (kilograms) (kg per kgSokoto 
 I76 
 17-12-0 
 333 
 11.7 
 5.0 
 20.0 
 57.9
Sorgh 11.6
u Farmer 2.9Sorhu Fa meiok Sokoto 1er3 Joly. 1977;tg 196 -2
35-24-0 299)
29511. 5.1 10.0 
 40.5
055. 51.8 1.3 demonstrations
5.2 . JolY, 1977;.Improved oy 97Sckoto
and Niger 1976 70-48-0
Maize n.a. 700
Kwara 
 1970-72 21.0 deonstrations73-40-0 81.0


1,288 121.3

11.4 5.8 1.522.0 dMntaimJolY, 1977;74.2 
 219.6 
 10.0


CA. 2.9 Poulson. 1975;
Bendel 
 1976 dntra
75-34-34 s

836 
 5.8
Rice 20.2
Farmer 80.9
Niger 142.5
1976 7.0
84-36-0 1.8 j'pp. 1976;591 
 4.9 
 21.0 
 76.1 
 106.1
Improved Niger ;.0 1.4 deontrations1976 126-36-0 .oly. 1977;
demonstrations
1.234 
 7.6 
 28.0 
 96.5 
 221.6
n.a. 
 Niaeria 7.9 2.3
1961-71 
 22-22-22 Joiy. 1977;
demonstrat ions
470 
 7.1 
 9.2 
 39.4 
 84.4 
 9.2 
 2.1 
 FAO. 1974;
Wheat 
 indus Kano 1973-75Yams 80-40-0 1.442
n.a. Nigeria 12.01961-71 
 22.4-22.4-22.4 21.2 
 78.0
2,232 
 403.8 Cinikit 

Cassava 40.1 
19.0 

Pandey. 1978; 
33.4 
 9.4 5.2 


n.a. 
 Nigeria 626.5
1961-71 66.6
24-28-24 dIn-etIons4.300 
15.6 FAO. 1974;
44.8 
 13.5 
 55.1 
 684.5 
 50.7 
 12.4 FAO, 1974;
trialsGround- Farer
nuts Niger and 
 1976 1-epoed Nge
036022.3
nd176
Sokoto 0-18-014.9 


269Sokoto 17.60-36-0 78.0 4.4
Sokoto 602 16.7 .ioly, 1977;

7.0 
 35.2 
 174.0 
 L6.0 
 5.0
Unitd Ntion. 177) demonstrations
Sources: 
 ooo5at
United Nations, 1977);U- Paulsen e _97Cede oiy. 1977;C. Joly, Fertilizer 
ro Tra --Annual Re 
_______________________ .... er"te.i' n SSet,1stratRo:s 

nton n 975); Fertilizer ort AOf ctivties 1 ntratiolsN ria s n wara ate
Pru 197Fo r
Nations. 1975); NationalAclrt- ' ctuo rganzaF 9d
_n
_ _. RfrTp.lgilu .i ensions 
land Agrcultur lture Organization of the UnitedOrganization219n(Rm:F(Iba 

.96 Food - - in Ni eran Aricu 
and Agriculture Organization of the
 

r coldo:F
iculture
19n7n)trat in Re United
t E , ni-eda ~ e i sl Of the
~et E
4 1 9 1 1 7 Rm l M
: FO 97 4 ); n dS. J. P ndey 
197 (Smr.Ngerie: Agriultra 
 ~ NAF P RPe vieawn d v aadRsarch I aison SrviCe. 19...IA 
fN
Note: Where n.a. -ees p ~ t o ae t rfrSr TuttR
h
is used, the data were not available. r f'a io8_nternatoa Sia/ The subsidized prices used are 0.167 nalra per kilogram of N. 0.195 n.ira per kilogram 


ut
 

b/ The unsubsidized prices used are 0.486 nalra per kilogram of N. 0.,67 nalra per kilogram of P

of K 0.
2


c 
 0
2
Thtse figures are based on the average farm prices in 1979. 

5 , and 0.328 nalra per kilogram of K 0.
2
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Federal Ministry of Finance
imports), (in the provisio n of foreign exchange forlop the 

the Ministry of Industry (whose responsibility is to devedomestic fertilizer industry). 
the Ministry of Science and
Technology (responsible for coordinating the activities of the agricultural 
 research 
 institutes),
particularly the financialthe institutions
Nigeria Agricultural 
Credit 
and Cooperative BankNACCBj which provides agricultural credit facilities, making the use
 of fertilizers feasible for the majority of farmers who would otherwise have been undble to 
a need for a central 
eet the capital expense involved). There is
authority to coordinate the activities of the
various agencies/ministries.
It is recommended 
that a 
National
Industry Development be Committee on Fertilizerformedprograms to plan, organize,for the development and implementof the fertilizer sector during theFourth Plan and beyond. The main functions of the connittee would be:


to formulate a strategy and master planNigerian fertilizer for developmentsector based on of theIdentified 
government policies
and programs, delineating the nature and role of government and pri
vate 
enterprise involvement; 
to mobilize ard 
coordinate the 
public

vities 

and private sector organizations involved in fertlizerrelated
into a cohesive andto prepare dynamic national fertilizer program; 

acti
anda program outline for increasing agricultural production
through efficient use of fertilizers.
 

ImprovedSupplyManagement
 

The supply mechanism for fertilizercompletely restructured if the 
in Nigeria needs to betilizer desired gainsuse are from increasedto be forthcoming. ferrequired during the Fourth Plan will 

The bulk of the fertilizer 
to achieve have to come
the projected from imports. Thus
increase in fertilizer consumption, efficient planning and management of fertilizer imports will
tical role. play a cri-


The Nigerian government should also place a high priority on the

completion of the planned Port Harcourt ammonia/urea complex and onoperating it efficiently after it is completed. A plan for improving
production and efficiency in the single superphosphate 
plant atKaduna should be developed and closely monitored.
 
Improved DeliverSystem
for Fertilizers and
Other Farm Inputs
 

A clearly recognizable constraint to
in Nigeria increasing food production
has been the inability
systems to adequately cover the 
of both the federal and statefarming communitiesof improved technology and in the provision of inputs and facilities
for production, processing, storage, and marketing. The inability to
 

in the transfer 

supply enough fertilizers to farmsmajor constraints at the right time is oneto increased use of theof fertilizer at the farm level 
in Nigeria. Persistent scarcities
 

use areas are noticeable in traditional 
high(Kano, Kaduna, Sokoto, Bauchi, Plateau, and Benue States),
where farmers have been exposed to and have recognized the benefits
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of fertilizer 
use. Scarcities 
of fertilizer at 
the farm level also
 
make it difficult for the extension machinery to spread use to previously unfertilized 


land.
The effectiveness of fertilizer price subsidy is also limited by
 
fertilizer scarcities. 
Excess demand 
pushes 
up the effective price

paid by farmers, suggesting that the available amount 
is below what
would be demanded at the subsidized price because of inefficiency in

procurement and distribution and/or because of the limited budgetary
funds available for subsidy. Recent policies such as
of agro-service 
centers the establishing
and expanding of fertilizer warehouses have

increased access to fertilizers; however, there is still the need for
an expanded network of distribution outlets.
Table 10 shows the 
land area, the number Of fertilizer stores,
the storage capacity, and the vilking radius to a fertilizer store in
 
the different states in Nigeria in 1979. An
proportional higher important reason for the
use of fertilizer 
in the ADP areas
number of distribution outlets (see Table 11). A significant issue in
 

is in the
the development oF retail outlets for fertilizers is the role of the

private sector in the marketing of fertilizers. During the 1960s and
early 1970s, a number of state governments appointed sales agents to

complement 
public 
sector distribution 
efforts.*owever,
Third Plan their services during the
were dispensed with.unfortunately neither had the financial 


0y' The public sector

fill resources nor the manpower to
the vacuum 
created 
by the exit 
of the private in

retailing activities. Even when resources were adequate, the economic
 

sector

incentives 
to sell fertilizers to farmers through the public sector
 have been lacking. The 
not permitted retail 

rigid working hours of public agencies 
have
city on farms 
outlets to develop freely, thus pockets of scarare common even when stocks are building up ingovernment stores.
Supply management 
problems
the retail and distribution
level inefficiencies
largely explain the fall at
in fertilizer consumption
and the high inventory levels during the 1977/78 and 1978/79 cropping
seasons 
(Table 12).
Letting 
the private 
 sector
limited government market fertilizers
financial would allow
other agricultural and physical resources to 
be used in
concentrate solely 

programs and would allow agricultural officials to
on

of improved crop 

extension work, particularly onproduction the diffusiontechnologywide area. to farmersIt would undoubtedly scattered over
fertilizer widen the base for further growth 

a 
use. in 

method for developing a commercial fertilizer marketing organization has been suggested in a recent study

10/ A common crTticism against the sales
usuaf- sold agents was
above government that they
fixed-price levels, thereby cheating
the farmer of the opportunity to enjoy fully the government subsidy.
 

11/ IFDC, Nigeria.
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Table 10--The distribution of fertilizer stores and storage capacity by
state, 1979
 

State 
Land 
Area 

Number 
of Fer-
tilizer 
Stores 

Total 
Storage
Capacity 

Walking
Radius 
of a 

Fertilizer 
Store 

(square kilometers) (1,000 metric tons) (kilometers) 
Borno 
Sokoto 
Gongola 
Kaduna 

Kwara 
Niger 
Bauchi 
PlateauBenue 
Kano 
Bendel 
Oyo 
Cross River 
Ondo 
Rivers 
Anambra 
Ogun 
Imo 
Lagos 

116,206 
102,496 
91,493 
70,218 

66,843 
65,012 
64,000 
58,00845,187 
43,268 
37,687 
37,671 
27,037 
20,951 
19,346 
17,776 
16,756 
12,205 
3,344 

57 
163 
30 

204 

58 
29 
94 
3536 

114 
14 
26 
11 
46 
15 
22 
13 
28 
8 

35.00 
41.00 
41.25 
57.00 

40.00 
23.50 
26.50 
30.0025.80 
56.31 
10.40 
26.00 
9.60 

13.50 
4.00 

11.80 
9.50 

13.00 
4.00 

25.5 
14.1 
31.2 
10.5 

19.1 
26.7 
19.4 
23.020.0 
11.0 
29.3 
21.5 
28.0 
12.0 
20.3 
16.0 
20.3 
11.8 
11.5 

Source: These figures are derived from data from the ministries of
agriculture and natural 
resources of the states.
 
Note: In some states the fertilizer store ispart of the agro/farm service center.
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Table li--Fertilizer use and the distribution of fertilizer storesagricultural development project (ADP) and nonproject areas in five statesof Nigeria, 1979 

between 

Walking
 
Radius
Number of
State Fertilizer
Land Fertili er of a


ADP/Non-ADP Area Use Fertili-
Area Storesa 
 (NPK) 
 zer Store
 

(square 
 (1,000 metric (kilometers)
kilometers) 
 tons)
 
Kaduna 
 70,218 
 204 
 10.6
Funtua ADP 10.5
7,500


Non-ADP areas 71 3.4 5.8
62,718 
 133 
 7.2 
 12.3
 
Sokoto 
 102,496 
 163
Gusau ADP 6.8 14.1
3,800


Non-ADP areas 42 2.9 3.4
98,696 
 121 
 3.9 
 16.1
 

Banchi 
 64,000 94 
 9.6 
 19.4
Gombe ADP
Non-ADP areas 5,300 50 2.3
58,700 5.8
44 
 7.3 
 20.6
 
Plateau 
 58,008 
 35 
 6.9
Lafia ADP 23.0
9,400 
 20 
 0.7
Non-ADP areas 12.2
48,608 
 15 
 6.2 
 32.1
 
Benue 
 45,187 
 36
Ayangba ADP 4.9 20.0
13,150 
 16
Non-ADP areas 0.8 16.2
32,037 
 20 
 4.1 
 22.6
 

agricultural and national resources of the states and the Agricultural
Projects Monitoring Evaluation and Planning Unit (APMEPU), Kaduna, Nigeria.
 

Source: These figures are derived from data from the ministries of
 

a/ In some states the fertilizer store is part of the agro/farm service
center.
 



Table 12--
Availability and consumption oe plant nutrients, 1970/71-1979/80
 

Opening Domestic Total 
 Closing Closing Stock as a
Con- Avala-
PLoportion 

of
Year 
 Stock 
 Production 
 Import Availability 
 Consumption 
 Stock sumption bility
 

(1,000 tons) 

1970/71 (percent)
... .. 
 7.6 
 7.6 
 7.0 
 0.6

1971/72 0.6 

8.5 

-.0 
 12.2 
 12.8 
 9.0 
 3.8 
 30.0
1972/73 3.8 

42.0 

.. 
 21.5 
 25.3 
 20.0 
 5.3 
 21.0
1973/74 5 

26.5 

.. 
 17.0 
 22.3 
 15.0 
 48.7
1974/75 7o3 

7.3 33.0
 
34.1 
 41.4 
 29.0 
 42.7
1975/76 12.4 

12.4 30.0
 
56.4 
 68.8 
 54.0 
 14.8 
 27.4 
 21.5
1976/77 14.8 
 4.0 
 84.6 
 103.4 
 79.0 
 24.4 
 30.9 
 23.6
1977/78 24.4 
 3.8 
 54.7 
 82.9 
 74.0 
 8.9 
 12.0
1978/79 8.9 10.7


3.2 
 123.0 
 135.1 
 58.0 
 77.1 
 133.0 
 57.0
1979/80 77.1 
 6.5 
 162.8 
 246.4 
 85.0 
 161.4 
 190.0 
 65.0
 

Source: Derived from Tables 4 and 5.
 

8.0 
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Fertilizer Price Policy Issues
 

Nigeria has 

and 

chosen a high price subsidy to encourage adoption
continued 
use of fertilizer, to compensate 
farmers for market
distortions, and implicitly to achieve an intersectoral distribution
of income. Although

increase 

this approach has obviously led to a general
in use (particularly 
in the northern states),
been there have
some obvious disadvantages. These include: 
the lack of a costoriented approach in pricing government services that
distribution went into the
system; the 
disincentive 
efforts of 
uniform
(with fixed margins) to private sector 
pricing


participation
activities; and the increased burden on government budget.
in retailing
 

Thus, 
a revision of the fertilizer subsidy scheme is needed: 
to
better reflect the economic value of fertilizer; to encourage an economic pattern of production; 
 to increase 
the availability 
of
fertilizers; and to ensurf._he growth of an economically viable commercial marketing system-


A Dynamic Crop Technology Policy
 

The profitability of fertilizer use can be increased by shifting
the response function with agricultural technology policy and effective extension programs, 
by reducing fertilizer prices through fertilizer 
subsidies 
and 
a more efficient marketing system,
increasing and by
crop prices through 
price support programs 
and a more
efficient crop marketing system. Consequently, in order to
the profitability of fertilizer increase
 
on farms, there is 
a need for the
development and implementation of these policies, with clear priorities set according to their feasibility and cost.
Not 
enough attention 
has been paid crop
Nigeria. Far too few to technology in
resources 
have been 
committed to agricultural
research for the development of new high-yielding varieties
tic improvement or geneof local cultivators. 
During the 
Third National
Development Plan planned expenditures for agricultural research were
less than 2 percent of the total 
public expenditure 
on agriculture
 

compare
schemie. 13£/
 to seven percent for 
the fertilizer supply 
and subsidy
To broaden the b,-se and accelerate the growth of farmers' demand
for fertilizers, Nigeria needs to devote many resources to indigenous
research 
and educational 
work on
practices, particularly 
crop fertility and fertilization
in the southern 
states.
needs to develop and The country also
diffuse high-yielding 
varieties
agroclimatic conditions, and to accelerate work on the development of
irrigation facilities.
 

for varied
 

the 
12/ A major work-in this regard is currently being undertaken by
author 
at the International 
Food Policy Research Institute,
Washington, D.C.
 

13/ Nigeria, Federal Ministry of Economic Development, ThirdNationl Development Plan.
 

http:budget.in
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POLICY OPTIONS FOR SHORT-RUN EXPANSIONS OF FOOD CONSUMPTION
AMONG FOOD-DEFICIT HOUSEHOLDS IN SUB-SAHARAN AFRICA
 

by Per Pinstrup-Andersen
 

Calorie-protein 
deficiencies 
are 
a major problem among 
poor
 
households in many African countries. A self-sustaining
this problem must be sought through an solution to
development strategy. integrated growth and equity
However,
development recent evidence
strategy suggests
and that
countries public Policies the
are unlikely to followed
result in a number of
deficiencies 
for a long 

in elimnination of calorie-protein
time to
appropriate come..-/
long-run Thus,
development in addition
public Policy strategy, to an
 measures more directly
are needed focused
to reduce 
or
protein deficiencies in the short run. 
eliminate calorie-
This 
paper 
discusses
addresses possible 
measures
some of the policy options open 

to this effect. it
to a government in the
 
light of the underlying economic relationships and available evidence
 
from countries where the various options have been employed. Although
 
the options discussed

loping country, in the paper may be
emphasis applicable to any deveis placed 
on Sub-Saharan Africa

discussion and in the choice of supporting empirical evidence.
 

in the
 

THE NUTRITION AND FOOD CONSUMPTION SITUATION
 
In another selection in this collection of papers Shubh Kumar
 

growth
_/ Reutlinger estimates that a continuation of recent historical


trends through 1990 with
result in unchanged
an income distribution will
in Africa, 
increase in the nuTber of calorie-deficient
even if food supplies individuals
tain constant real 

are expanded sufficiently
prices to main-
Prevalence for
of Calorie Deficient Diets 
food (Shlomo Reutlinger,
Bank inevelopinq TheSaffRe Working Paper No. Countries74, WoF1T[Washingt-on, D.C.
Bank for Reconstruction and Development, 1980]). For related evidence
 

M:-ernational
from selected countries

America, with high historical
see Marcelo growth

Needs Selowsky, rates in LatinBalancin
Strategies. Trickle Down
Income Distributlon Issuesjin 

and Basic
...w tS. eca R - d Baseerence toWorking Per No. Larin- WAi - ic 

3 Washington, 
ii5 -a--a
BaRlaff- 7D.C.:
Reconstruction and Development, 1979]. 

International 
Bank 
for
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discusses the nutritional situation in Sub-Saharan Africa.l/ 
Only a
brief overview of food consumption patterns in selected countries and
the factors influencing these patterns are presented here.
According to the Food and Agriculture Organization of the United
Nations (FAO), 83 million people or 28 percent of the African population 
 hkd food intakes below the 
 critical
1972-741/ Because there minimum limit in
were severe food shortages 
in the period
1972-74, it is likely that the situation has improved somewhat since
then. The nutritional problem is particularly pronounced among small
children. 
Thus, FAO reports that 30-55 percent of all children under
five years of age suffered from calorie-protein deficiencies inBurundi (30 percent), Cameroon (41 percent), Central African Republic
(39 percent), and Rwanda (55 percent) TCalorie-protein malnutrition
also appears to be important among adults,areas. particularly inThis ruraladult malnutrition seems to be linked with cyclicalvariations inhousehold income and food supply.
Food consumption 
is closely related to the level
income. Although income of household
distribution 
 may be
Sub-Saharan Africa than less skewed in
in some other regions of the world, the
distribution of food is far from equal. Table 1 presents the relative
food expenditures 
for low-, medium-, and high-income strata for
selected African countries and for urban and rural
data were available. areas where such
The relationship between
expenditures and household the level of food
incomes is clear. In some
difference countries the
in per capita food expenditures between low-
income households is quite large indeed. In rural 
and high

a high income household spends $17 
Chad, for example,
 

household. InMalawi the ratio is 16 to 1. In other countries such as
Ghana and Zambia, the difference ismuch smaller. There is no doubt,
however, that food expenditures vary greatly with income, inmost of
the countries surveyed. Such a relationship isnot surprising, but it
does emphasize that merely meeting average national calorie-protein
 

for each $1 spent by a low-income
 

requirements will not assure that calorie-protein deficiencies at the
household and individual levels are eliminated.
It should be pointed out that relative food expenditures are not
an exact indicator 
of relative food 
intakes. 
As incomes increase,
higher priced calories are substituted for lower priced ones. 
Thus,
the distributional bias infood intakes is less than the bias infood
expenditures. 
But food intakes are also distributed unevenly among
income groups, as illustrated by data from Sierra Leone (Table 2). 
2_/ See ShubhKumar, "Nutrition ConcernsSub-Saharan Africa," elsewhere in this collection. 

in Food Policy for 

3/ Food and Agriculture Organization of the United Nations, The
Fourth World
Food Survey (Rome: FAO, 1977).
 

4/ Ibid.
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Table I--Percent of average food expenditures by income group for
selected countries
 

____Ratio
Country ofCoverage Income GroupLow 
____ 

High/LowMedium High- Income 

(percent)
Botswana 
 Nationwide 
 62
Chad 102 
 399
Rural 6.4
29 
 135 
 503 
 17.3
Chad 
 Urban
Ghana 29 54Urban(Ea stern 194 6.7Region) 
 75
Ghana 98 120
Rural (Eastern 1.6 
Region)
Kenya 74
Urban 96 107
67 1.4
Lesotho 91 
 141
Rural 2.1
Lesotho 92 158Urban 236 2.6
49
Malawi 92 
 172
Nationwide 3.5
26
Tanzania 71 
 422
Nationwide 16.2
Tanzania 48 237
Urban 478 10.0
20
Tanzania 115 
 262
Rural 13.1
51
Zaire 252
Kinshasa(Urban)54 329 6.5
Zambia 89 
 187
Urban 3.5
89 
 101 
 129 
 1.4
 

Source: Estimated on the basis of data from the Food and

Agriculture Organization of the United Nations (FAO), Review of FoodConsumption Sures, 1977, Vol. 2 (Rome: FAO, 1979). 



Table 2--Mean annual consumption of principal commodities per consumer equivalent, all households by
income group, rural Sierra Leone
 

Lowest Deciles 4 Deciles 8 Highest
Commodity 3 Deciles Through 7 
 and 9 Decile
Group (Under 63 Leones) (63-142 Leones) (143-242 Leones) (243-515 Leones)
 

(kilograms)
 

Clean Rice, A 87 
 161 
 318 
 343
 
Clean Rice, B 77 117 
 192 
 230
 
Cassava 
 51 
 61 
 128 
 10
 
Palm Kernel 7 
 59 
 104 
 162
 
Vegetables 0 23 
 20 
 66
 

Source: Victor E. Smith, et al, 
Household Food Consumption in Rural Sierra Leone, Working Paper No.
7 (East Lansing, Michigan: Michigan State University, 1979).
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FACTORS AFFECTING FOOD CONSUMPTION AND NUTRITION
 
The factors influencing food consumption and nutrition are briefly


outlined inFigure 1.Although the relative importance of each of these
 
factors may vary from one country and intracountry population group to

another, lack of adequate food entitlement
cause 
of calorie-protein is likely to be a primary
deficiencies where such deficiencies exist.

The term "food entitlement", 
as 
defined by Amartya Sen, refers to the

abilily to obtain or "establish entitlement"
food.-
V/ The food entitlement possessed by a 

over a certain amount of
household is arrived at by

combining household income with food availability and prices. Changes

in household income, whether inmoney or in kind, as well
commodity prices will 
 as changes in
ces influence food entitlement. Changes in food priand food availability are
should be stressed of particular significance. However, it
that changes
calorie-protein deficiencies only to the extent that the food entitle

in food supplies 
affect existing
ment of the deficient households is affected. Simple estimates of total

per capita food 
availability
little or no use for a given country or
as indicators region are of
deficiencies. Although exceptions 

of 
may 

the 
be 

magnitudes of calorie-protein

found, calorie-protein deficiencies usually exist alongside a 
more or less plentiful food supply.


But whether a plentiful food supply exists is irrelevant to households
that do 
not hold adequate 
food entitlement. A particularly forceful
illustration of this point was made by Sen inhis analysisof the prin
cipal causes 
of four famines
cludes in Bangladesh and
that "what has Ethiopias Sen
to be guaranteed conto prevent starvation is not
food availabilityfocus on ratio ofbut food entitlement." Hefood supply to populationargue s furtherhides that "amore than

reveals." It has poor predictive power and may suggest the wrong policy
 

it
 
measures to deal with starvation.
In addition to entitlement, twc 
other factors should be considered

in determining household food consumption: consumption preferences of

the head of the household, and availability and prices of nonfood commodities

Improvingand services.food entitlement among households with members who are

calorie-protein deficient need not result in significant reductions
such deficiencies. The improved entitlement may be utilized on food for
 

in
well-nourished members of the household, itmay be spent on foods with

low nutritional 
value, or 
it may be spent on nonfoods. Furthermore,
increasing household incomes may cause commodity substitution--that is,

the purchase of more expensive nutrients.
suggests that 
such substitution Recent evidence from India
may be significant 
even in households
 

5m1TIitya Sen.
613-621; "Famines," World Development 8 (September 1980):
and Amartya 
Sen, "Starvation and
General Approach and Exchange Entitlements:
its Application A

Cambride to the Great Bengal
JournalofEconomics 1 (1977). 33-59. 

Famine,"
 

6/ Ibid.
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Figure 1--Factors Influencing food consumption and nutrition
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where calorie-protein deficiencies are significant.!/ 
 The effects on
nutrition of a growth 'inreal 
income whether in money, in kind, or
through price decreases may depend on 
who in the household decides
what the gypropriate adjustments 
in household consumption patterns

should be.


The impact of changes in household food consumption on the consumption of the individual household members depends 
on the intrahousehold food distributional 
process and consumption preferences of
the individual household members. Households with extremely limited
food entitlement may be faced with a hard choice between maintaining
a source 
of income by allocating sufficient food to income-earning
members of the household at the cost of malnutrition among those who
are economically inactive or placing high priority on the nutritionalstatus of nonworking members (children) dt the risk of losing the
income-earning capacity of the household. If,as isusually the case,
the person who earns 
the income controls expenditure patterns and
intrahousehold food distribution, nutritional needs of small children
may receive loi priority. Attempts to improve the nutritional status
of small children by means of direct feeding programs or other interventions that can be translated into expanded real incomes of households will 
cause adjustments in spending patterns and intrahousehold
food distribution that may partially 
or totally offset the desired
 
effect on child nutrition.
 

The nutritional status of individual household members is also
influenced by how the body utilizes the food consumed. A number offactors, including health, diet composition, nutritional balance ofthe diet, energy density, food processing and preparation as well asgeneral child care and 
extent of breastfeeding affect utilization.
Agricultural policies influence how women allocate their time, which
in turn affects nutrition through changes in breastfeeding, child
care, food preparation, and eating habits in general. 
This may be an
important consideration indesigning food policy.

The factors influencing food consumption and nutrition 
are
interrelated. Changes 
in one may be ineffective unless others 
are
changed simultaneously. For example, efforts to expand food availability have no nutritional effect if food entitlement is not improved.
Similarly, efforts to improve food entitlement may be of little use
if food availability is strictly limited 
or if households with
malnourished members not
do take advantage of it but instead useadditional real income to purchase nonfood commodities. 
Many attempts te improve human nutrition focus on one of the 
7/ C. H. Shah, "Food Preferences and Nutrition: A Perspective on
Poveyty in Less Developed Countries," Indian Journal of Agricultural


Economics 35 (1980): 1-39.
 

8/ Jane I.Guyer, Household Budgets and Women's Incomes, Working
Paper No. 28 (Boston: 
African Studies Center, Boston University,
1980); and Shubh Kumar, Role the
of Household Economy in Cnild
Nutrition at 
Low Incomes: N-C'ase Study in Kerala, Occasion-T-Paper

No. 95 (Ithaca, N.Y.: Cornell University Pres-s_,178).
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factors while ignoring the rest. Agricultural projects and policies

aimed at the promotion of food production often ignore the possibil
ity that the additional food may be unaccessible to malnourished
 
people. Direct nutrition intervention schemes, such as direct feeding
 
or other food transfer programs, frequently ignore the fact that
 
households may not desire to eat the foods provided in the quantities

provided and thus may make corresponding adjustments in food pur
chases. Nutrition education programs may neglect the fact that better
 
nutritional knowledge per se need not improve the access to food.
 

POLICY OPTIONS
 

Consumption by food-deficit households may be influenced by many

different policy measures. Only those affecting food entitlements in
 
the short run will be treated in this paper. Some policy measures 
that have a significant short-run impact on food entitlement may
include subsidy or income transfer elements, others may not. The 
effect on food entitlement need not be closely correlated with the
 
degree to which improved food entitlement is a goal of the particular
 
policy measure. Policy measures introduced without regard to food
 
entitlement issues may have significant positive or negative effects
 
on these issues, whereas some policies designed to improve food
 
entitlement may have little impact. A treatment of all policy
 
measures relevant to the food entitlement situation of food-deficit
 
households would involve a comprehensive discussion of economic 
policy as a whole. In fact, as argued in the introduction, a self
sustaining elimination of calorie-protein deficiencies must be sought 
as an integral part of total development strategy and not through 
isolated nutrition intervention programs and policies. However, the 
latter are essential for alleviating inadequate food entitlements in 
the short run. 

The policy options to be discussed here may be divided into five
 
groups:
 

1. 	Policies aimed at improving food production;
 

2. Food price policies with or without public food distribu
tion, subsidies, and/or differential pricing among popula
tion groups;
 

3. 	Direct feeding programs;
 

4. 	Policies that focus on transferring direct income to food
deficit households; and
 

5. 	Food-for-work programs.
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POLICIES ORIENTED TO FOOD PRODUCTION
 

Food availability may be affected by a series of programs, projects, and 
policies including price, technological change, foreign
trade, resource ownership, and distribution, storage, and processing
policies. Some policy measures, such 
as
facilities those to expand irrigation
for food crops, 
 may increase the quantity of food
available, while others, such as policies to make more profitable the
production of nonfood agricultural commodities, may reduce the quantity of food 
available. The nutritional composition 
or quality of
available food may also be changed, either through crop substitution
or through changes in the nutritional composition of the individual
commodity, for example, higher protein 
content of 
a certain com
modity.


Food availability should be considered from the points of view
of place and time, that 
is,where and when the food is available.
Seasonal variations in local food availability apppr to be of great
nutritional significance in many parts of Africa 
 Food shortages
and corresponding high food prices during parts of the year appear to
have severe implications for the food entitlement situation of many
low-income rural households. Thus, policies aimed at reducing supply
and price fluctuations may strongly influence food entitlements and
the nutritional status of poor rural households.
The effect of food supply-oriented policies 
on calorie-protein
malnutrition depends heavily on the design and character of the particular policy measures. If the reduction or elimination of existing
calorie-protein deficiencies isa
cies, major goal of supply-oriented poliit is important that 
they be focused on improving the
entitlement situation rather than merely expanding food supplies.
food
 

Changes in the amount and kind of food available in the market
need noi result in corresponding changes
protein deficiencies. The 
in the degree of calorieamount 
of nutrients made available
given project by a
or policy is usually a poor indicator of the nutritional 
effects, and choosing among alternative policies on the basis
of their relative contributions 


nutrients is not 
to the quantity of available
likely to be effective from a nutritional point of
 view.


However, expansions of food 
supply resulting in improved food
availability 
and reduced food

could have a 

prices for food-deficit households
significant effect on the level of calorie-protein deficiencies through improvements inthe food entitlement situation. Food
supply expansions are necessary but 
not 
sufficient for eliminating
these deficiencies. 
 But improved food 
entitlement 
may be both
necessary and sufficient.
 

9/Su3eScho_fi-ed, Development andNutrition the Problem of Village(London: Croom Helm, in associat-on 
 ith the InstituteDevelopment Studies, University of Sussex, 1979); 
of 

Longhurst and and RichardPhilip Payne, Seasonal Aspects of Nutrition: Reviewof Evidence and Policy Implications, Discussion Paper 145, (Brighton
Institute of Development St-i-University of Sussex, 1979).
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If the food entitlement approach is applied, considerable attention would have to be paid to 
the effect of supply policies on
endowments and incomes among low-income households as well as theprices of the foods consumed by these households. Thus the choice of
commodities for which supply expansions are attempted is of considerable importance. This point is illustrated by a study of thenutritional impact of shifts in the supply curves 
9f individual food
commodities 
in Colombia. It found that the percentage of the supply
increase that would be consumed by calorie-deficient householdsvaried froTo 8 30
to percent depending on which commodity 
was
considered.10/ Furthermore, the nutritional effects of export crop
policies and policies influencing semisubsistence food production can
be more effectively 
assessed if the assessment focuses on food
entitlement rather than on total food supply.
 

GENERAL FOOD PRICE POLICIES
 

Government intervention 
in food pricing is widespread. Many
African countries try to keep food price, low so that the economicsurplus thus extracted from agriculture can be used to promoteindustrial development and to improve living standards in urbanareas. Such attempts are closely linked to low urban wages andalthough the direct effects on food entitlement of food-deficit urban
consumers are positive, the net effect depends on the relationshipbetween 
wages and food prices anid is 
not easily determined.
Furthermore, direct 
effects tend be
to positively correlated 
to
household food expenditures. The total direct effect increases with
increasing household incomes whereas the direct effect as a proportion of household incomes decreases. The direct effect on the food
entitlement of food-producing households is negative, 
 whereas theeffect on food-deficit households producing nonfood crops is positive. The short-run impact 
on 
the food entitlement of food-deficit
rural labor may be positive or negative depending on the extent towhich rural labor is employed in food or nonfood production, theagricultural 
labor market, and the proportion of total wage earning

spent on food.
 

Policies for low food prices have adverse effects on 
employment
and earnings in the food-producing sector. 
If a large proportion of
the households that possess inadequate food 
entitlement depends 
on
food production for their income--a situation not uncommon 
in Africa
low food prices may be responsible for a major portion of existing
calorie-protein deficiencies. Furthermore, maintaining low food prices is likely to worsen 
the food entitlement situation in the long
 

10/ Per Pinstrup-Andersen, 
Norha Ruiz de Londono, and Edward
Hoover, "The Impact of Increasing Food Supply on Human Nutrition:Implications for Commodity Priorities in Agricultural Research andPolicy," American Journal of Agricultural Economics 58 (1976):
131-142. 

http:considered.10
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run due to lack of investment and economic progress 
in the agricultural 
sector, low earnings by households 
in the food-producing
sector, reduced domestic food supply, and rapid population expansion.
Tha distribution of agricultural 
land between food and nonfood co*modities is influenced by relative output prices. Thus, if food
prices are kept low, nonfood commodities would occupy a larger share
of the land than would otherwise be the 
case. Christopher Delgado
points out that labor use per 
unit of land under African cropping
conditions _ends 
to be larger in nonfood production than in food
production.1/ 
 Thus, it appears that low food prices relative to nonfood prices might contribute to increased 
rural eploynent. The
effect on food entitlement would then depend 
on relative wages and
the structure of the local 
food supply. If the local 
food supply is
inelastic, the effect of increased wage earnings from nonfood production on food entitlement may be partially offset by increasing local
food prices. On the other hand, 
if food is plentiful at the existing
price, substitution of nonfood for food crops 
in local agriculture
may result in improved food entitlement for the rural poor.
Food prices 
can be kept below 
a free market equilibrium for an
extended period of time only 
if certain food rationing schemes 
are
enforced or if additional food is imported to close the demand/supply
gap. As shown in Table 3, attempts to maintain low food prices
common in Africa, are
but overall food rationing is not. However, in a
number of cases these policies are ineffective.-_/

In some countries, low food prices 
are attempted or maintained
through food imports and foreign food aid. Dependence on food imports
and foreign aid to Feed the urban population while extracting theeconomic surplus from agriculture

and on 
through low domestic food pricestaxes agricultural export commodities introduces a dual foodconsumption structure. 
In many African countries existing sharp
distinctions between urban and rural consumption patterns are largely
a result of the above strategy, although 
 inherent consumption preferences and ease of food preparation also play 
a role. Typically,
urban consumers rely heavily 
on imported wheat rice,
domestically produced millet, sorghum, maize, 

and whereas
 
roots and tubers provide a large proportion of total calorie intake among rural 
consumers
 

(Table 4).

Policies to maintain low food prices tend to be more effectively
enforced for urban staples such 
as imported wheat and rice than for
domestically produced millet, sorghum, 
roots and tubers. This differential 
enforcement contrIbutes 
to a stronger demand for imported
wheat and rice than would otherwise be the case.
Urban consumption patterns that depend heavily on 
imported wheat
and rice are vulnerable to changes 
in the availability of foreign
 

11/ See the paper in this collection by Christopher L. Delgado,
"PricePolicy Research 
for Accelerated 
Foodgrain Production in the
West African Savannah."
 

12/ U.S. Department of Agriculture, Food Problems and ProspectsinSuE--Saharan Africa (Washington, D.C.: USA, 1980). 
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Table 3--Commodities with retail price controls for 38 African countries
 

Rice Wheat
 
Imported and Imported and Millet Roots
Imported Domestically Imported Domestically and 
 and
Country Only Produced Only Produced Sorghum Maize Tubers
 

Sahel
 
Chad X X 
 X

Gambia 
 X

Mali 
 x X 
 X X

Mauritania 
 X 
 X x
Niger X 
 X X

Senegal X 
 X

Upper Volta X x x
 

West Africa
 
Benin 
 X 
 X X X
Cameroon 
 X 
 X X X
Ghana 
 X 
 X X X
Guinea 
 X X
 
Guinea-Bissau
 
Ivory Coast
 
Liberia 
 X
 
Sierra Leone 
 X
 
Togo
 

Central Africa
 
Angola X 
 X 
 X X
Central African Rep. 
 X x x
Congo 
 X 
 X X
Gabon 
 X X 
 X
Zaire 
 x X X X 
 X
 

East Africa
 
Burundi
 
Ethiopia

Kenya X 
 X X
 
Rwanda
 
Somalia 
 X X
Sudan 
 X X X
Tanzania 
 x x X
Uganda 
 X X 

Southern Africa
 
botswana 
 X XLesotho 
 X X 
Madagascar x
 
Malawi
 
Mozambique X 
 x 
Namibia
 
Swaziland
 
Zambia 
 x
 
Zimbabwe
 

Source: U.S. Department of Agriculture, Food Problems and Prospectsin Sub-Saharan Africa

(Washington, D.C.: USDA. 1980).
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Table 4--Principal food staples in rural and urban areas for 40 
African countries
 

Staple Foods
 
Country Rural 
 Urbar7
 

Sahel
 
-ape Maize
Verde 
 Maize


Chad Millet, sorghum 
 Rice, wheat
Gambia 
 Rice 
 Rice

Mall Millet, rice, sorghum Rice, wheat

Mauritania Millet, sorghum 
 Rice, wheat
Niger Millet, sorghum 
 Rice, wheat
 
Senegal Millet, rice 
 Rice, wheat

Upper Volta Millet, sorghum Rice, wheat 

West Africa
 
Benin 
 Maize, millet Rice, wheat
Cameroon 
 Maize, millet Maize, millet

Ghana 
 Maize, cassava Maize, cassava, wheat

Guinea 
 Rice, cassava Rice
Guinea-Bissau 
 Rice, cassava Rice, cassava

Ivory Coast Cassava, millet Cassava, rice, wheat
Liberia 
 Rice 
 Rice, cassava
Nigeria 
 Rice, maize, sorghum Rice, cassava, wheat

Sierra Leone 
 Rice Rice, wheat
Togo 
 Rice, maize, millet, Rice, wheat, cassava
 

cassava
 

Central Africa
 
Angola Cassava, maize Cassava, wheat
 
Central African
 
Republic Sorghum, maize, cassava 
Wheat, rice
Congo Cassava, rice, maize Wheat, rice
Gabon Cassava, plantains Wheat, rice
Zaire Cassava, maize, wheat Cassava, maize, wheat
 

East Africa
 
Burundi 
 Maize, sweet potatoes, Cassava, sweet pota

cassava, plantains, toes, pulses, plan
pulses tains
 

Ethiopia Teff, maize, barley, Teff, maize, barley

sorghum, wheat sorghum, wheat
Kenya Maize 
 Wheat, maize
Rwanda Plantains, pulses, Plantains, pulses,

maize, sweet potatoes sweet potatoes


Somalia Maize, sorghum 
 Maize
Sudan Sorghum, wheat Sorghum, wheat

Tanzania 
 Maize, rice, cassava Wheat, maize, rice

Uganda Plantains, pulses, Plantains, pulses,


millet, maize, sweet millet, maize, sweet
 
potatoes, cassava 
 potatoes


Southern Africa
BOtswana Maize, sorghum Maize 
Lesotho Maize, wheat Maize, wheat

Madagascar Rice 
 Rice

Malawi 
 Maize 
 Maize

Mozambique Cassava, maize, wheat, 
 Cassava, wheat, rice
 

rice

Namibia ahangu 
 Maize

Swaziland 
 Maize 
 Maize

Zambia Maize Maize

Zimbabwe Maize Maize 

Source: U.S. Department of Agriculture, Food Problems andProspectsin Sub-Saharan Africa (Washington, D.C.: USDA,7 O. 
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food aid and grain prices in the world market. Furthermore, lowdomestic prices for imported grains and the development of consumption patterns favoring such grains urbanreduce demand for domesti
cally produced food. This is likely to hamper efforts to promoteagricultural development improve entitlementand food of the ruralpoor through expanded domestic food production. The rapid expansion
of demand for livestock products currently seen in parts of Africa
 may provide an alternative market for domestically produced staples.
In some countries efforts are being made to reduce import demand
for grains and to promote substitution of domestically produced food
for imports. A composite flour using millet, sorghum, and cassava is
being promoted in a number of countries including Senegal, Nigeria,
Sudan, and Tanzania. The success 
of these attempts has been limited
so far. Direct import restrictions and associated price increases for
wheat and rice have also been attempted in some countries. But they
have generally met with strong resistance from urban consumers.


Recent oil 
price increases and the consequent worsening of the
foreign exchange situation of many oil-importing developing countries
 are placing increasing pressure on governments to reduce food
imports. Unless the quantity of foreign food aid 
is expanded, a
number of African countries may have little choice but to make asignificant effort to shift current urban consumption patterns towarddomestically produced foods. Such efforts would only be successful if
accompanied by a rapid expansion of domestic food supplies.
Use of price policy to reduce long-run price and supply fluctuations offers tremendous opportunities for improving food entitlement among food-deficit households. Such policies might focus on
seasonal variations as well as fluctuations from year to year. To be
effective these policies 
must be accompanied by facilities for
assuring that the necessary food supplies arrive 
at the place and
time required. Improved storage and transport facilities and foreign

trade are important elements-!il
 

TARGETED FOOD PRICE POLICIES
 

Although general food price policies may have significant positive or negative effects 
on the food entitlements of food-deficit

households, their focus and scope extend far beyond these effects. If
price policy is used solely or primarily to improve food entitlement,
its effectiveness will be greater if it istargeted to the population

groups with the greatest need.


Nontargeted policies to maintain low food prices benefit foodconsumers according to how much they consume, not according to the
size of their food deficit. In addition, low food prices have adverse
effects on the food entitlements of households for which food production provides the principal source of income, unless the lower food
 

13/ See Alberto Valdds, 
"Issues on Food Security in Developing

Countries," elsewhere inthis book.
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prices are maintained by means of government subsidies. If inadequate
food entitlement is more severe among urban in the food-producingconsumers, sector thanit is unlikely that low food prices willimprove the overall food entitlement situation unless subsidized. And
this does not 
take into account the adverse effects
and agricultural development on food supplyin the longer run.the other hand, ifholds 
On 
with 

low food prices can be directed to houseinadequate food entitlement without
producer prices, adversely affecting
the food entitlement situation might
improved. Such targeted food price subsidy schemes are common in many
 
be greatly
 

developing countries, 
for example, India, Bangladesh, Pakistan, anid
Egypt.
Although government food subsidies are found inAfrican countries, these subsidies are usually applied 
a 
to 

number of 
the commodity in general. Directing subsidies to specific population groups
is much less common.
 

TARGETING
 

The cost-effectiveness, 
 that is, the government cost of
improving food entitlement among food-deficit households by a certain
amount, is positively correlated with the degree of targeting, atleast up to a certain level. This is because targeting excludes some
or all nondeficit households from sharing
subsidies. However, the 
in the benefits from the
administrative
price subsidy costs of operating a food
program 
increase 
in proportion 
to the degree of
targeting. Thus, there is undoubtedly a point beyond which increases
in administrative costs exceed the reduction in 
costs due to benefit
leakages to nondficit households.
Targeting implies 
restriction of eligibility or
It may also participation.imply rationing ofobtained the quantity of foodunder the subsidy that can beprogram. Targeting
nunber of criteria, may be based on athe most obvious of which would be householdincome. While this is in fact used as a criterion in certain programs
it is usually quite difficult to obtain 
a reasonably accurate estimate of individual household incomes. A second criterion that is frequently used relates 
to the 
location of the outlets for subsidized
foods. The approach is to select neighborhoods with a high proportion
of households apparently suffering from inadequate food entitlementand to place outlets for subsidized foods in those neighborhoods. A
main source of potential leakages in this case would be purchases by
consumers from outside the neighborhood.that A third criter:onof selecting malnourished may beindividuals
nics. at existing health cli-This approach is used in anutrition programs, for 

number of integrated health andexample, the rural 
health clinics in Costa
Rica. A certain degree of targeting may also be provided in cases
where the customers desiring
in line for 

to purchase subsidized foods must waita long period of time. Whether the long wait is intentional 
or merely a result of inefficient operation of the program, a
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higher alternative cost 
of time may discourage participation by
higher-income 
groups. Of course, if the subsidy is sufficiently

large, higher income groups 
may hire persons to wait in line for
them. Targeting can also be accomplished by offering lower quality
foods or those commodities that 
are generally undesirable to higher
income groups. There are many cases where this 
approach has been
 
used.
 

CHOICE OF COMMODITY
 

In addition, making an effective choice of commodities to sub
sidize depends 
on a number of criteria. First and foremost, the commodity chosen shculd reflect the nutritional needs of the target

population. Second, it should be readily available. Frequently, certain commodities are on
available concessional terms 
under foreign
food aid programs. Use of these commodities would greatly reduce
government costs 
of a subsidy program. Furthermore, it might reduce
the need for domestic procurement of food at a price below market
prices at the expense of the producing sector. However, great 
care
should be taken to avoid the extensive 
use of food aid commodities
that are not readily produced in the country, because 
consumer
preferences may be generated that may be 
difficult to meet out
domestic production at 

of
 
a later time. Third, it is important that the
commodity chosen has a high price elasticity among target households


and commands a large share 
of their food budget. Finally a chosen
commodity should provide relatively inexpensive nutrients; that is,

the price per unit of the nutrient that the program is attempting to
 
provide should be low.
 

IMPLEMENTATION
 

Targeted food 
price subsidy programs may be implemented in
various ways. 
In som cases such as in Kerala, India, public ration

shops distribute the food. The food may also be distributed through
private shops or a combination of private and public shops, 
as is
done in Egypt. If attempts are made to 
identify target households,

these households may be issued ration cards 
or food stamps that may
be exchanged for subsidized foods. Such measures 
both identify the
target household and ration the amount of food that 
can be obtained
under subsidy. Although food price subsidy poilcies have been implemented with reasonable success in matiy urban areas, their success has
been limited indeed in rural 
areas. 
In fact, relate, ely few attempts
have been made to even try to reach the rural poor with these 
programs.


There are a number of intriguing questions involved in thedesign of 
a subsidy program. For instance, should food entitlementsbe tradable? Should free market price formation be permitted for the
commodities under subsidy in parallel markets?
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Obtaining food for the subsidy programs also presents difficult
questions. These include the most appropriate way of procuring food
domestically and the proper combination of foreign food aid, commercial imports, and domestic procurement. Procurement schemes thatinclude producer prices below free market prices may be hard toenforce and may introduce not only large administrative costs butalso large economic costs for the agricultural sector.
The implementation of targeted food price subsidy programs also
may be 
difficult. Correctly identifying target 
groups and assuri,,g
that subsidized food 
is in fact obtained by these groups may be 
a
much greater and more costly task than what is envisaged prior toinitiating the program. As 
a result, a large proportion of the subsidized food may actually go to nontargeted households while admin
istrative costs run high.


Another drawback of targeting relates to intrahousehold food
distribution. Calorie-protein deficiencies are usually most pronounced among children. But improvements in household food entitlements are unlikely to be passed on totally to food-deficit children.
Thus, leakages should be expected not only to nontarget householdsbut also to nondeficit members of target households. Finally, a portion of the increase in real income of target households which isgenerated by food price subsidies will probably be allocated to commodities other than food and/or to higher-priced calories.
 

GOVERNMENT COST OF SUBSIDY
 

The budgetary costs of food subsidy programs depend on the price
wedge that must be introduced between the government purchase price
and selling prices. The size of the wedge, in turn, depends on the
source and price of the food available to governments and the desired
consumer price level. Sometimes the wedge may be quite large whereas
at other times the government may actually aid
sell loi-cost food 

commodities at a profit.


In Egypt, the domestic selling ofprice subsidized wheat is
reportcj to have been only 28 percent of the import costs in1974.-/ An even larger price wedge was 
introduced for vegetable oil
 
in Egypt yhich was reportedly sold at 12 percent of the import cost
i n 1975.f_5 

Budgetary costs may be quite large. In Sri Lanka food price subsidies accounted for 18 percent of total government current expenditures in 1975.6/ In Bangladesh, the costs of food subsidy programs 

14/ Jeffrey Mo Davis, 
 "The Fiscal 
 Role of Food Subsidy
Progr:ams," IMF Staff Papers 
 24 (March 1977): 100-127.
 

15/ Ibid.
 

16/ James D. Gavan and Indrani Sri Chandrasekera, The Impact of
PublicFoodgrain Distribution on Food ConsumptionandWe 
areinSri
Lanka, Research Re-port_1(Washngton, D.C.: IFPRI,.
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are estimated at 1,4.7 percent 
of total government current expenditures 
in 1979 17 In Egypt an even 
larger share of government
expenditures was spent on 
food subsidies. Egypt reportedly 
spent
about $1.4 billio~or 
about 23 percent of government current expenditures in 1979-._/ 
 These high government costs together with the
implications for foreign exchange spending have forced governments in
some countr;es to reduce the size of existing food subsidy programs.
Such reductions have occurred recently 
in the Sudan, Sri Lanka,

Jamaica, and other developing countries.
 

THE EFFECTIVENESS OF SUBSIDY PROGRAMS
 

Studies of food subsidy programs in Kerala, India; Lanka,
Sri
Bangladesh; and Pakistan conclude that such programs may provide an
effective means 
of-reducing calorie-protein deficiencies 
among low
income households Y 
 However, both costs and benefits of subsidized
food price policies appear to be high In many cases. But even if the
benefit/cost ratio is favorable, scarcity of public revenue may prohibit the introduction and/or maintenance of large-scale food subsidy
programs unless new sources of government revenue are identified. One
possibility would be to place a tax 
on 
luxury goods, including certain foods, and to use the tax revenues to subsidize foods primarily
consumed by households with 
inadequate food entitlements. Another
possibility would be 
to use the revenues obtained from free market
sales of foreign food aid commodities. 
In the case of some African
countries where sluggish demand for domestically produced food is 
a
major constraint to production expansion, the possibility of intro

17/ Raisuddin Ahmed, Foodgrain 
 Supply, Distribution and
Consumtion Policies Withina DualPMechanism: A Case Study
Bangladesh, Research Report 8 (Washington, D.C.. IFPRI, 1979).
 

18/ Karima Korayem, "The Impact 
of the Elimination of Food
Subsiy on the 
Cost of Living of the Urban Population in Egypt,"
paper presented to the 
International Labour Organization, 1980, and

IMF statistics.
 

19/ Shubh 
K. Kumar, Imact of Subsidized Rice 
 and Food
Consumption and Nutrition in era a. 
Research Report"5 (-T-Jgon,
D.C.: IFPRI, 1979); Beatrice L. Rogers and F. James 
Levinson,
Subsidized Food Consumption Sytems 
in Low-Income Countries: The
Pakistan Exeriencle, 
 scussion Paper 6 (Cambridge, Mass:- MITInternationa Nutrition Planning Program, 1976); Beatrice L. Rogers,
"Consumer Food 
Price 
Subsidies and Subsidized Food Distribution
Systems in Pakistan" (Ph.D. dissertation, 
Brandeis University,
1978); P. S. George, Public Distribution of Foodgrains 
 in
Kerala--Income Distribution Implications and Effectiveness, Research
Report 7 (Washington, D.C.: IFPRI, 1979); 
Gavan and Chandrasekera,
The Impact of Public Foodgrain; and Ahmed, Foodgrain Supply.
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ducing a tax on imported wheat and rice for the purpose of sub
sidizing domestically produced commodities might be explored.

However, such a solution may not be politically feasible because of
 
its adverse effect on the real incomes of middle- and 
high-income
 
urban consumers.
 

DIRECT FEEDING PROGRAMS
 

To reduce these leakages and thus increase cost effectiveness,
 
some countries have opted for direct feeding of individuals deficient
 
in calories and protein, usually children and pregnant women. School
 
lunch programs and feeding of preschool children in health and nutri
tion clinics are examples of such direct feeding. Assuming that the
 
individuals are correctly identified, the leakages nontargeted
to 

households may be eliminated. However, intrahousehold leakages will
 
still occur through reductions in the allocation of food to these
 
individuals at home. In a study that reviewed over 200 reports of
 
past food distribution programs for young children, it was found that
 
the net increase in food intake by the target recipients was 45-70
 
percent of the food distributed.__O Thus, the leakage varied between
 
one half and one third of the food provided. But even though it did
 
not completely reach the target population, such leakage may have
 
benefited the households of which the target children were members
 
through added real household income and improved nutrition of other
 
household members. The leakage is merely a reflection of household
 
preferences regarding expenditure and consumption patterns as
 
discussed earlier. Nevertheless, if the purpose of the direct feeding
 
programs is to improve nutrition of certain target groups and not to
 
transfer real income, then these programs have generally not been too
 
successful although they may present the most cost-effective alter
native.
 

DIRECT INCOME TRANSFERS
 

If administrative costs of targeted subsidy policies and direct
 
feeding programs are high, implementation is difficult, and leakages
 
are large, why not rely on direct income transfers to households with
 
calorie-protein deficits? In some cases 
 such direct income transfers
 
may be preferable. However, in low-income countries administrative
 
costs of such programs would also be high and implementation dif
ficult. From a political point of view, direct income transfers tend
 
to be less acceptable than food subsidy schemes or direct feeding
 
programs. Political resistance to programs directly aimed at a reduc

20/ G. H. Beaton and H. Ghassemi, "Supplementary Feeding

Programmes for Young Children in Developing Countries," report pre
pared for UNICEF and the ACC Subconnittee on Nutrition, 1979.
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tion in starvation and malnutrition is likely to be much less severe
 
than political resistance to direct income transfers, even though the
 

at least partially
former results in transfer of real income that is 
fungi bl e. 

Another argument against direct income transfers is that food
 

price subsidy and direct feeding schemes reduce food prices relative
 

to other commodity prices and thus contribute to a substitution of
 

food for nonfoods that would not occur as a result of a direct income
 

transfer. Finally, there is some evidence that for food the marginal
 
(MPC) incomes originating
propensity to consume is higher for real 


from food subsidy programs or direct feeding schemes. The reason for
 

differences in MPC is probably to be found in the differences in pref

erences of different household members and the relationship between
 

source of income and intrahousehold distribution of budget control
 

(as discussed earlier).
 

FOOD-FOR-WORK PROGRAMS
 

If food is available, for example, from foreign aid, food-for

work projects may be effective in promoting development in rural
 

areas with excess labor supply through the creation of rural
 
incomes among low-income
infrastructure and expanded employment and 


households. Such projects may be effective in improving food entitle

ment of food-deficit rural households through the additional food and
 

incomes provided to workers.
 

CRITERIA FOR CHOOSING PROGRAMS
 

The most widely used criterion for selecting and designing the
 

desired policies and program is cost-effectiveness. This is defined
 

as the budgetary cost of obtaining a certain improvement in food
 

entitlement among food-deficit households or alternatively of
 

obtaining an increase in calorie or protein consunption among defi

cient households or individuals. Although cost-effectiveness may pro

vide useful guidelines for the choice and design of policies and
 

programs, it "is clearly in gmplele from the point of view of a full
 

welfare economic analysis."M . First, the cost reflects government
 

budgetary outlays regardless of whether outlays are resource costs or
 
implies that each additional
simply transfers. Second, the measure 


unit of consumption has the same value to society. Clearly, the value
 

of an additional unit of consumption would depend on the degree of
 

deficiency. Third, leakage of benefits from subsidy programs to non
targeted groups are considered to have no value to society.
 

21/ Marcelo Selowsky, "Target Group Oriented Food Programs:
 
Cost-Effectiveness Comparisons," American Journal of Agricultural
 

Economics 61 (December 1979): 988-94_.
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If costs and benefits could be properly estimated, a social
 
benefit/cost analysis would clearly be more appropriate than a cost
effectiveness analysis. A cost/benefit analysis based on a social
 
demand function has been suggested by Arnold Harberger and further
 
developed and2plied in empirical analysis by Pasquale Scandiz7o and
 
Odin Knudsen.-


The likelihood of successful implementation and control of sub
sidy programs should also be part of deliberations on the chcice and
 
design of specific policies and programs. As mentioned above, some 
subsidies are extremely difficult to implement and control. Thus, 
this issue should be considered in the estimation of cost
effectiveness or the cost/benefit ratio. 

The impact on the agricultural sector is another criterion that
 
should be considered. The real resource cost to the sector and the
 
economy as a whole is not included in the cost-effectiveness analysis
 
and should be considered separately. Similarly, the foreign exchange
 
requirements tend to differ among the various programs and policies.
 
Because foreign exchange limitations are a serious issue in many
 
developing countrieF, deliberations regarding the choice and design
 
of food subsidy schemes must necessarily include an estimate of the
 
impact on them. An additional point to be considered is that food
 
subsidy schemes may result in large transfers of real income to low
income households even though only a portion is spent on food. As an
 
iliustration of this point, Stevens reports that food subsidy schemes
 
in Botswana provided apprqiately one-third of the total real income
 
of low-income households.- 3 Thus, both the nutritional impact and
 
the impact of real incomes should be considered. Although the poli
cies and programs must be chosen thoughtfully and implemented care
fully, subsidies are an important tool for alleviating
 
protein-calorie deficiencies in the short run.
 

22/ Arnold Harberger, "On the Use of Distributional Weights in
 
Social Cost-Benefit Analysis," a supplement of the Journal of
 
Political Economy (April 1978); Arnold Harberger, "Basic Needs Versus
 
Distributional Weights in Social Cost-Benefit Analysis," background
 
notes for a seminar of the International Bank for Reconstruction and
 
Development, 1979; and Pasquale L. Scandizzo and Odin K. Knudsen,
 
"One Evaluation of the Benefits of Basic Need Policies," American
 
Journal of Agricultural Economics (February 1980): 46-57.
 

23/ Christopher Stevens, "Food Aid and Nutrition: The Case of
 
Botswana," Food Policy 3 (February 1978): 18.
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ISSUES ON FOOD SECURITY IN DEVELOPING COUNTRIES*
 

by Alberto Vald6s
 

INTRODUCTION
 

Several developing countries have established explicit consump
tion policies for their urban populations. Some are also expanding
these policies to their rural sectors. A prime objective of such
 
policies is to achieve and maintain food security: that is to provide

an adequate and stable diet for all people, and in particular to 
raise the nutritional status of the poorest segments of their popula
tions. 

Policies to achieve food security often depend on foreign
supplies, and thus have direct implications for food import policy.
The latter must balance the need to stabilize food supplies (and
hence prices) with the pressure to economize on imports.


Every country can take important steps to reduce food inse
curity. The remedies will usually include large investments in food
 
distribution systems, transportation and communications, early

warning systems, and a mix of stock and trade policies. An effect of

policies which attempt 
to stabilize food consumption is that the
 
government budget and the foreign trade balance have to 
absorb the
 
instability. This also applies to food subsidies that 
are financed
 
through government accounts. This is one of the 
 fundamental
 
constraints at the national level. 

Several national and international strategies are currently

being considered that would enhance food security. These include 
policy changes at the national level in developed and developing
countries, greater reliance on an international grain reserve system,

food aid, and compensatory financial schemes to alleviate the foreign

exchange constraint. International initiatives to reduce world price

instability and provide external financial assistance would reduce 
the cost of national solutions for less-developed countries (LDCs),

but they would not substitute for them. In fact, realizing benefits
 

*Resparch on which this paper is based is part of a study 
undertaken by IFPRI on various aspects of food 
security. Parts of
 
this paper draw upon the following articles: Alberto Valdes and Ammar

Siamwalla, "Food Security for Developing Countries," in Food Policy,
November 1980; Alberto Valdes and Panos Konandreas, "Assessing Food

Insecurity Based on National Aggregates in LDCs" in Food Security
for Developing Countries, ed. Alberto Vald~s (Boulder, Colorado, 
Westview Press, 1981).
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from international approaches largely depends on the efforts of LDCs
 
to improve their information and internal food distribution systems.

Without greater investment in crop forecasts, transportation, and
 
food distribution, the actual benefits to LDCs of international ini
tiatives are likely to be limited.
 

The aim of this paper is to improve understanding of food
 
security problems in LDCs, with some emphasis on Sub-Saharan Africa,

and to assess the relative merits of national and international
 
intervention schemes currently being considered.
 

THE NATURE OF FOOD INSECURITY
 

Food security 
may be defined as the ability of food-deficit

countries, or regions, or households, to meet "target levels" of con
sumption on a year-to-year basis. The answers to two questions are
central to a country's food policy: what constitutes a target con
sumption level, and which groups comprise the target population?


A target for consumption can be based on 
a minimum recommended
 
level according to nutritional criteria, on an average level calcu
lated over a number of years, or on the trend level of consumption.
In this article food security is viewed as a problem of short-term 
variability around trend or the average level of consumption. Chronic
malnutrition associated with persistent poverty is a long-term

problem, the soluticns to which lie well beyond the single issue of
 
food insecurity.
 

The problem of target population can be analyzed as the ability

of a household, region, 
or nation to attain food security. Although

food supplies may be stable for a nation 
as a whole, there may still

be large segments of the population whose food supplies are insecure
 
if the nation does not have sufficient means to deliver food to the
 
households exposed to food insecurity risks.
 

The causes of food insecurity can be divided into two
categories: production fluctuations in food or nonfood sectors, and

price fluctuations in the affected food and/or nonfood 
commodity.

For a country, variability in food supplies may have many causes. A

basic underlying cause 
is the effect of weather on the size of the
 
harvest. Sudden 
acute shortages may also be the consequence of

natural disasters such as floods or 
political disasters such as the
 
current Ethiopian-Somalian conflict. Food insecurity resulting from

natural disasters or war is distinct from chronic forms of food inse
curity in that it involves disruption of the normal channels of
delivery of food to the afflicted area in addition to production

shortfalls. 
In such cases political and engineering solutions are
 
needed rather than economic ones because the quantities of food

required are relatively small and the humanitarian grounds for pro
viding them are so evident. These problems are not considered in this
 
paper.
 

Changes 
in the price of food and nonfood imports and unstable
 
export 
revenues may also affect food security considerably. In fact,
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the demand for foreign exchange to meet food 
import requirements in
normal production years can coincide with 
reduced export earnings
and/or increased costs of nonfood imports. The balance-of-paymentposition of a country can be thatsuch the country is unable toincrease imports sufficiently to stabilize domestir food supplies.The essence of the problem of instability in food consumption isthe underlying fluctuations in real income within 
a country. These
fluctuations in income will ultimately alter the food consumption of
the farmer, of the laborer, and of the urban consumer. It followsthat if fluctuationis in a country's disposable income could becontrolled, stable food consumption could be attained, at least atthe country level and probably for a large portion of the population.
The standard, and usually costly solution, 
is to hold assets in the
form of food stocks themselves, or 
in the form of monetary assets
that are highly liquid so that they can be readily converted to food.
Both at household and 
country levels, determining which assets to
hold is a portfolio management problem, which may be solved by using
conventional 
economic criteria. Furthermore, 
to avoid the perceived
risk of dependence on foreign supplies for food, a country 
can
attempt to build food security by increasing its self-sufficiency in
food. But, 
regardless of the form, investments to increase securfity
usually have lower returns than alternative investments in plants and
machinery, land, or education. Therefore, attaining food security is
costly. The solution at the national level lies in the proper choice
of instruments for cancelling 
out the pluses and the minuses in the
real-income fluctuations caused by price and production fluctuations.
 

VARIABILITY IN CONSUMPTION AND PRODUCTION AND FOOD
CONSTRAINTS TO 

IMPORTS
 

Food security has often been identified solely with cereals even
though the share 
of cereals in total food consumption varies 
considerably from country to country. Although grains are the major food
imported by most countries, in Sub-Saharan Africa noncereal consumption is extremely important. Nevertheless wheat is the principal
traded food 
used to meet shortfalls in domestic 
production of food
 
staples worldwide.
 

In this brief quantitative assessment,!/ food consumption is
defined to include cereal and 
other major staples (pulses, groundnuts, root crops, and plantains). Instability was measured around the
long-term trend (1961-76), using the coefficient of variation as 
an
indicator of variability 
(see Table 1). The observed consumption
variability ranged from a low of 3-4 percent 
in the Philippines and
Peru to a 
high of 20-25 percent in Morocco and Algeria. In
Sub-Saharan Africa it was relatively 
low, especially in Nigeria,
 

I/ The availability and quality of data is 
a serious limitation
for this analysis. 
The best that can be hoped for is to at least
obtain an approximate order of magnitude of trends and variability.
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Table 1--Variability in staple food consumption for selected LDCs,
 
1961-76 

Country 

Staple Food 
Consumption Instability 
Standard Coefficient 
Deviation a/  of Variation 

(1,000 metric tons) (percent) 

Asia 
Bangladesh 

India 

Indonesia 

Korea, Republic of 

Philippines 

Sri Lanka 


1,013 7.6 
5,570 5.3 
1,204 6.1 

531 6.5 
192 3.3 
163 8.3 

North Africa/Middle East 
Algeria 

Egypt 

Jordan 

Libya 

Morocco 

Syria 


Sub-Saharan Africa 
Ghana 
Nigeria 
Senegal 
Tanzania 
Upper Volta 
Zaire 

Latin America
 
Brazil 

Chile 

Colombia 

Guatemala 

Mexico 

Peru 


667 24.6 

1,164 12.6 


88 21.2 

115 16.2 

933 19.3 

360 18.7 


134 6.1 

965 5.6 

319 15.7 

517 14.6 

126 9.5 

172 4.1 


1,955 5.8 

386 14.4 

147 4.7 

69 6.9 

757 5.3 

110 3.9 


Probability
 
of Actual
 

Consumption Falling
 
Below 95 Percent
 

of Trend
 

(percent)
 

26
 
17
 
21
 
22
 
6
 
27
 

42
 
34
 
40
 
38
 
40
 
39
 

21
 
19
 
37
 
37
 
30
 
11
 

20
 
36
 
14
 
24
 
17
 
10
 

Sources: Data for cereals and other major staples from Food and
 
Agriculture Organization of the United Nations (FAO) Production
 
Yearbook (Rome: FAG, various years); net cereal imports from FAO
 
Trade Yearbook (Rome: FAO, various years); and cereal stocks from
 
U.S. Department of Agriculture data. Sensitivity of results differs
 
according to different sources and to the exclusion of stocks.
 

a/ Defined as the standard deviation of the variable Ct - Ct .
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Zaire, and Ghana. It was high in Senegal and Tanzania where a con
sumption shortfall below 95 percent of trend occurred once every 2.7 
years. 

It is generally assumed that shortfalls in domestic production 
are the basic cause of consumption deficits. This need not be the 
case, for the urban population at least, if the country has the capa
city to vary its food import volume to compensate for the fluc
tuations in production. An alternative to relying on imports is to
 
release stocks. But historically for most LDCs carry-over stocks of
 
grains (beyond working stocks) are of no practical significance.
 
Very few countries have any stocks at all.
 

As shown in Table 2, food production in Nigeria, Zaire, and 
Ghana has been relatively stable compared to other regions whereas in
 
Senegal and Tanzania it has been unstable. A comparison of Tables 1
 
and 2 suggests that neither imports nor stocks have been effectively
 
used to reduce consumption instability in the latter two countries.
 
For some low-income LDCs, the large rise in cereal imports has placed
 
severe pressure on their balance of payments and their internal food
 
distribution systems. The situation varies from country to country
 
and so does the ability to finance food imports.
 

As a rough indicator of the pressure of food imports on the
 
balance of payments from 1965 to 1977, Table 3 presents the average
 
ratio of the food import bill to total export revenues from goods and
 
services for 24 LDCs. These results indicate that during normal years
 
the mean ratio is relatively low for the countries in the Sub-Saharan
 
Africa sample. Senegal and Tanzania are the most dependent on
 
imports. With the exception of Tanzania, the ratio is relatively
 
stable for this group of countries.
 

But in years of production shortfalls and/or higher import
 
prices, the pressure of the food import bill on the country's overall
 
import capacity has been considerable, as shown in column 4 of Table
 
3. The ratio is remarkably low even at its maximum value in Nigeria,
 
Zaire, and Ghana.
 

POLICY CHANGES AT THE NATIONAL LEVEL IN DEVELOPING COUNTRIES
 

As discussed earlier, food insecurity is ultimately a problem
 
that arises from fluctuations in real income. A logical solution is
 
to provide credit facilities or grants (including food subsidies),
 
which would enable countries and individuals within these countries
 
to survive the bad years.
 

For those in urban areas, stabilizing consumption is synonymous
 
with stabilizing prices, which is attainable if a nation is able to
 
adjust its imports and/or the level of its stocks to compensate for
 
fluctuations in domestic production. The problem is even more intrac
table in rural areas. Unfortunately, with few exceptions, the govern
ments in LDCs seem impotent to deal with rea- income fluctuation and
 
the concomitant food insecurity in rural areas. Not only are there
 
logistical difficulties, the problem of providing rural households
 



Table 2--Variability in staple food production for selected LDCs, 1961-76
 

Country 


Asia
 
Bangladesh 

India 

Indonesia 

Korea, Republic of 

Philippines 

Sri Lanka 


fNorth Africa/Middle East
Algeria 531 
Egypt 282 
Jordan 119 
Libya 56 
Morocco 1,156 
Syria 702 

Sub-Saharan Africa 
Ghana 

Nigeria 

Senegal 

Tanzania 

Upper Volta 

Zaire 


Latin Anerica
Brazil 

Chile 

Colombia 

Guatemala 

Mxico 

Peru 


121 

958 

325 

430 

128 

190 


1,631 

215 

126 

56 


1.060 

197 


Staple Food 

Production Instability 


Standard 

DeviationS/ 


(1,000 metric tons) 


765 

6,653 

1,040 

445 

346 

107 


Coefficient qf

b
Variation'


(percent) 


6.4 

6.4 

5.4 

7.1 

5.7 

9.3 


28.9 

4.5 


65.6 

28.0 

27.2 

38.8 


5.8 

5.7 


18.6 

12.7 

9.8 

4.9 


5.2 

11.1 

4.4 

6.5 

7.7 

9.8 


Probability 

of Actual 

Production 

Falling Below 

95% of Trend 


(percent)
 

22 

22 

18 

24 

19 

29 


43 

13 

47 

43 

43 

45 


20 

19 

39 

35 

30 

15 


17 

33 

13 

22 

26 

30 


a/ Defined as the standard deviation of the variable Qt -Qt 

b/ Defined as the standard deviation of the variable Qt -

Correlation
 
Coefficient 

Between Total 

Staple Food 


Production and 

Consunption 


0.90 

0.89 

0.92 

0.20 

0.03 

0.56 


0.78 

0.29 

0.63 

0.62 

0.98 

0.92 


0.98 

0.99 

0.99 

0.98 

0.95 

0.96 


0.92 

0.54 

0.51 

0.51 

0.53 

0.37 


Qt/Qt • 100.
 

Correlation
 
Coefficient Between
 

Cereal Production
 
and Total Staple
 
Food Production
 

0.99
 
0.99
 
0.94
 
0.96
 
0.99
 
0.91
 

1.00
 
0.96
 
1.00
 
1.00
 
0.96
 
1.00
 

0.93
 
0.92
 
0.81
 
0.09 
0.99
 
-0.21
 

0.60
 
0.99
 
0.85
 
0.99
 
1.00
 
0.97
 



-169-


Table 3--Ratio of food imports to total export revenues, 1965-77
 

1965-77
Country 1965-67 1970-72 1975-77 Mean Maximum
 

Asia Bangladesh . 

India "40 
Indonesia 7 
Korea, Rep. of 13 
Philippines 7 
Sri Lanka 25 

(percent) 

... 67 

10 24 
13 6 
16 7 
5 4 

25 36 

77a/ 

23-b/ 
11 
13 
5 

30 

123 (1975) 
45 (1966) 
21 (1968)
22 (1969) 
9 (1965) 

50 (1975) 

North Africa/
Middle East 

Algeria 
Egypt 
Jordan 
Libya 
Morocco 
Syria 

8 
23 
13 
2 
9 
8 

6 
12 
17 
1 
6 

14 

9 
20 
7 
2 
2 
7 

7.Y 
17 
12C/ 
2c/ 
8 
9 

10 (1973) 
32 (1974) 
18 (1972)
3 (1975) 

14 (1975) 
19 (1971) 

Sub-Saharan Africa 
Ghana 
Nigeria 
Senegal 
Tanzania 
Upper Volta 
Zaire 

5 
3 

. 
3 

. 

3 

3 
2 

10 
3 
8 
3 

4 
2 

10 
10 
9 
6 

4c / 
2c / 

102u/ 
6_c/ 
9et/ 
31/ 

6 (1977)
3 (1977) 

20 (1973) 
22 (1974) 
19 (1974) 
6 (1975) 

Latin America 
Brazil 
Chile 
Colombia 
Guatemala 
Mexico 
Peru 

10 
4 
3 
3 

6 

4 
4 
3 
2 
2 
5 

4 
6 
4 
3 
5 

11 

6 
6 
3 
3 
3-c/
7 

11 (1967) 
14 (1974) 
5 (1974)
4 (1975) 

10 (1975)
16 (1975) 

Note: Export revenues include goods and services (except for
Brazil for 1966-67). They were taken from International Monetary
Fund, International Financial Statistics. Data for food import bill

from FAO tape, includes cereal and other staples. All food imports at
 
commercial prices, including food aid.
 

a/ 1973-77
 

b/1965-76
 

c/ 1967-77
 

d/ 1968-76
 

e/ 1968-75
 

f/ 1965-75
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with additional income at times of crop failure also exists.
 
The rapid growth of food imports has placed severe pressure on
 

food distribution systems in LDCs. Both port facilities and domestic
 
infrastructures for the timely internal movement of grain are
 
woefully inadequate in many countries. Also, before considering the 
use of buffer stocks, many LDCs need to expand their working stock 
operations. These stocks serve to fill short-term gaps in domestic 
supplies, often for periods of only a few weeks. The gaps arise from
 
the variable time lags between the order and delivery of imported

grains and from incomplete (and sometimes unreliable) information
 
about domestic harvests, stock levels, and import prices.

Policymakers in the LDCs express a great deal of concern about the
 
difficulties in managing the day-to-day operations of the agencies
 
involved in food supplies.
 

Every country can take important initiatives to reduce food
 
insecurity. The remedies include large investments in food distribu
tion systems, in transportation and comounications, in early warning
 
systems, and in a mix of stock and trade policies. There is con
siderable scope in many LDCs for larger investments in working
 
stocks. However, it is clear on the basis of past research that heavy

reliance on domestic grain reserves o cover the year-to-year fluc
tuations can be a costly solution.2i This is especially true when
 
trade is a real possibility. Investments in domestic carry-over

stocks may be more beneficial for only a few importing countrie.
 
such as India, which are not price takers in world food markets.11
 

If policies that attempt to stabilize food consumption were
 
undertaken, the government budget and the foreign trade balance would
 
have to absorb the instability. This is one of the fundamental
 
constraints at the national level. In addition, it would be necessary
 
to compensate for the loss of purchasing power of farmers and rural
 
laborers due to crop failures or declines in world prices.

Otherwise, stabilizing national food supplies would not be enough to
 
offset declines in effective demand in rural areas. This can be
 
resolved only at extremely high fiscal cost.
 

It is important to stress that international initiatives to
 
reduce world price instability would reduce the cost of national
 
solutions for LDCs, although they would not substitute for them. Less
 
price instability in world markets would reduce optimal carry-over
stock levels inmost LDCs. Similarly, access to food aid aid external
 
financial insurance such as that provided by a food financial facil
ity could reduce the need for grain reserves in most LD's, with the
 
consequent savings in interest and storage costs. On the other hand,
 
the possibility of export controls by major exporters (predominantly
 
the developed countries) provides an additionai incentive for
 

2/ David Bigman and Shlomo Reutlinger, "National and
 
International Policies Toward Food Security and Price Stabilization,"
 
American Economic Review (May 1979).
 

3/ Carry-over stocks defined as ending stocks in excess of mini
mum working stocks.
 

http:markets.11
http:solution.2i
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stockholding by all importers, including LDCs.
The potential benefits 
to LDCs of international approaches to
food insecurity are 
largely conditioned by the efforts 
of LDCs in
improving information and their internal 
food distribution systemis.
Without greater investments 
in crop forecasts, transportation, and
food distribution systems, coupled with their active participation in
early warning systems of possible food 
production shortfalls, the
actual benefit to LDCs 
of international initiatives is likely to be

limited.
 

INTERNATIONAL. POLICIES
 

There are two related international approaches to food security
for LDCs 
currently being considered. One addresses 
the question of
mechanisms 
to enhance world price stabilization. 
These include an
international 
grain reserve 
system and policy modifications at the
national level in developed and centrally 
 planned countries
(including the U.S.S.R.). The other addresses the question of mechanisms to alleviate the 
foreign exchange constraint in food-deficit
LDCs. The overall objectives are 
to improve the performance of the
food trade system by making world market prices more stable and to
enable LDCs to import more 
food when their own production is deficient. 
 Greater stability would allow LDCs to depend more on 
trade,
with its consequcnt potential gains in economic efficiency, and would
enhance their ability to pursue food consumption policies.
There is substantial evidence 
from published research that much
of the international 
price instability and the concomitant need for
large grain reserves is induced by government policies, rather than
the vagaries of nature. Production, consumption, and stocks policies
of the developed countries and the U.S.S.R. have particular significance for market instability. The root of the problem of world price
instability lies lack of response of domestic prices, which

in the 


results from national policies that insulate the domestic market from
variations in world market conditions.!/ The OECD countries and the
U.S.S.R. constitute the 
major exporters and importers, and their
long-term price 
support, consumption, and stockholding policies
strongly influence market stability. But neither consumption adjustments nor policy-induced production variability have been the subject
 

4/ In the 1970s, following modifications of farm policies in
numerous countries, the pattern of stockholding shifted. Major exporters avoided large stockholding and instead relied more on protection
controls 
and direct 
paynpnts to support producers' income. This
change coincided with a change in policy in the Soviet Union, where a
stronger commitment to maintain stable consumer prices was made. See
Daniel T. Morrow, The Economics of the International Stockholding of
Wheat, Research 
Report 18 (Washington, D.C,: International Food
Polri-cy Research Institute, 1980).
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of serious international negotiations because they run counter to
motives for encouraging domestic stability in the developed countries
 
and the U.S.S.R. As an alternative, all the price stabilization
 measures focus on grain reserves, which have to be greater than those

required under a policy of more price flexibility.


Undoubtedly, larger grain reserves 
could be managed so that they
reduced world price instability. However, the collapse of the Wheat
Trade Convention (WTC) negotiations 
in 1979 confirms the suspicion

that an agreement 
on price issues that would simultaneously consider
market realities and accommodate LDC requirements is most unlikely.

Unless some countries are willing to pay substantial subsidies on
grain reserves, as did the United States and Canada in the 1960s when

they accumulated large 
stocks for purely domestic reasons, only a
modest degree of Drice stability can be achieved by relying mainly on
grain reserves.:Y Unanticipated changes in policy 
and incorrect

information lie at 
the heart of the problem of shortages of stocks.


Although its direct tangible effects on stocks and price
variability 
is likely to be modest, a new agreement would allow an
active periodic 
review of market conditions and consultations on
national cereal 
pclicies. Recent and confusing developments in world
markets make it imperative that governments proceed soon to reopen

discussions on world food security. Most importantly, a new agreement
should require exchange of information on production and stocks of
all major exporters and importers, including the Soviet 
Union.

Furthermore, its contribution 
to food security would be greatly
enhanced if its signatories were to agree to limit the use of
production and export controls. The concerns 
of cereal importers who
fear embargoes and other measures to withhold supplies would not have
been appeased by the price stabilization schemes discussed in previous negotiations. There is no guarantee that an agreement such 
as
that negotiated in 1977-78 would prevent the use of export controls.


Even if 
a new WTC were to succeed in reducing world price instability, this in itself does not preclude the need for a country to
 
cope with a highly unstable food import bill as a result of fluctuations in its own production. Thus there is 
a need to understand
how various complementary policy instruments affect food security in
 
LDCs.
 

Increasing attention is being given to initiatives that address

the 
foreign exchange problem in LDCs, derived from variability of
food import ccsts. In essence 
these schemes would alleviate the
short-term pressure on balance of 
payments resulting from internal

food consumption stabilization policies in LDCs. 
Two types of policies are being discussed: the compensatory financial facility for
 

5/ Timothy Josling, Developed-Country A ricultural Policies and

Developing-Country Supplies: 
The Case of Wheat, Research Report 14
(Washington, D.C.: International Food Po 
 Research Institute,
 
1980).
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food imports, often referred to 
as a food financal facility, and
 
variable food aid programs.


A food financial facility could take the form of an 
additional
line of credit, enlarging the scope of existing compensatory finan.

cial schemesi6/ to include fluctuations in the cost of food imports. A
basic underlying premise is that the 
country must act rapidly in
acquiring the additional imports, and thus cannot 
wait for the
results of an overall evaluation as 
required for general balance-ofpayment support. Also, for many poor LDCs, 
borrowing on such sho't
notice in the international 
capital market is not a feasible possibility. Hence a multilateral financial scheme that offers rapid processing based on clear predetermined rules and is free of political
criteria, such as those prevailing in the allocation of food aid,
represents an effective apDroach for dealing with instability in foQq
trade. The creation of such a mechanism seems highly desirable.L/


The more traditional approach has been to rely on food aid. 
 But
for several reasons there is no 
guarantee that sufficient food aid
will be forthcoming in years when it is most needed. 
 First, aid is
dependent on surpluses 
in developed countries. Second, allocations
 
can 
be influenced by political considerations. And finally, budget
allocations for food aid are made in fixed values. 
 When world prices
rise because supplies are short, 
less food can be purchased for the
 same amount. If food aid was 
reoriented by incorporating a variable
 
compog nt in aid flows, it would
°
LDCs .__ greatly enhance food security in
 

WORLD PRICES OF FOOD SUPPLIES AND THE GRAIN OUTLOOK FOR 1980/81
 

During the 1970s 
world prices of cereals in real terms fluctuated widely, far more than 
in the 1960s. However, the long-term
trend 
in real prices in world markets did not indicate that supply
was growing more slowly than effective import demand (Figure 1), 
 in
 

_6TExisting schemes ire the International Monetary Fund (IMF)
facility, the STABEX scheme (administered by the European Community
for some 50 African, Caribbean, and Pacific countries) and the Arab
 
Monetary Fund.
 

7/ The Executive Board of the IMF 
is currently considering the
creat'ion of a fund 
to deal with excesses in the cost of 
cereal
 
imports.
 

8/ D. Gale Johnson, "Grain Insurance , Reserves, and Trade:
Contr-butions to Food Security for LDCs" in Food 
Security for
Developing Countries, ed. Alberto Valdes (Boulder, Colorado: Westview
Press, 1981); andBarbara Huddleston, "Responsiveness of Food Aid to
Variable Import Requirements" in Food 
 Security for Developing

Countries,


81). 
ed. Alberto Vald6s (Boulder, Co lorado: Westview Press,
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Figure 1-Worid Price of Wheat and Rice 
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Sources: Wheat No. Red f.o.b.
(U.S. 1 Soft Winter, Atlantic Ports) from 
International Bank for Reconstruction and Development, Commodity Trade and Price 
Trends (Washington, D.C.: IBRD, 1980), p. 48. Rice (5 percent broke-- f--'fT 
Bangkok), from International Bank for Reconstruction and Development, Commodity
Trade and Price Trends,(Washington, D.C.: IBRD, 1979), p. 42; 1979 and 1980 data are
from U.S. Department of Agriculture. Up to 1979, the deflator used to produce real 
prices for both wheat and rice was the index of U.S. dollar unit value of manufac
tured exports from developed to developing countries (c.i.f. index), from
International Bank for Reconstruction and Development, Commodity Trade and Price 
Trends. The deflator for wheat and rice for the first half of 1980 is the "Export

Unit-Value for Industrial Countries" taken from International Monetary Fund,

International Financial Statistics, (Washington, D.C.: IMF, December 1980). The

index is rebased to 1978 and adjusted by the average ratio of the IMF index to the
 
corresponding IBRD index used for the earlier years. The time series for the real
 
prices ends with the second quarter of 1980.
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spite of the rapid growth in world trade in cereals, which doubled in
 
volume during the 1970s. Export prices of wheat have not increased in
 
real terps. 

In late 1980 the market situation was quite different than it
 
was in 1978 and 1979. The world's supply of cereals was the tightest
 
it has been since 1974, which resulted in a slight increase in real
 
prices compared to 1976. World carryover stocks in 1980/81 as a per
centage of consumption (around 17 percent in 1980/81), were lower 
than in the previous two years. Thus the outlook for world supplies
 
of cereals in 1981/82 will depend entirely on the 1980/81 harvest, 
which will not provide an adequate buffer against the possibility of
 
an additional year or more below trend. As a result of prospects for
 
a good harvest of winter wheat in the United States, wheat prices 
(Kansas City, Hard Winter Wheat No. 2) have fallen from $182 per ton
 
in November 1980 to approximately $160 per ton in March 1981. These
 
events confirm the view that the world cereal balance continues to be
 
governed by relatively small unexpected shifts in supply and demand 
and that the underlying causes of a food crisis, like the one that 
occurred in 1972-74, have not disappeared.
 


