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RICE: IN: THE: DEVELOPMENT, OF IVORY- .COAST AGRICULTURE¥
Yy
Joshue' L. Posnex

JIntroduction

The Ivory Coast, a prosperous country of 5.5 millioh people, enjoys:
one of the highest per capita income levels in Black Africa. This high'
level to date is based on an export agriculture of coffee, cocoa and

timter, exchanged with Europe and the United States for manufactured
products and foodstuffs.

The results of this orientation away from subsistence farming has
brought to the fbrefront several ‘problems with which present day Ivorian
planners are attempting to deal. With the emphasis on export crops, the
Ivory Coast has become a large importer of ‘basic calorie-rich foods,
spending $6 million on wheat, $8 million on rice, and $9 million on
sugar in 1970 alone (19, p. 82) While this sum of $23 million dollars
is only seven percent of the total value of exports in 1970, it has been
growingirapidly in absolute terms. There is an attempt to rectify this
drain on foreign exchange for busic foodstuffs by diversifying local .
production.” The development plans for-1970's include improved rice pro-
duétiongﬂimprovedfmaize production and the initiation of a commercial

sugar cane:plantation.-

A second general problem facing Ivorian planners is rural unemploy-
ment” and underemployment. This is indicated by the vast migrations to
the cities and the seasonal labor migrations from the. northern savannash
areab’to the southern forest belt. 'This situation has resulted from the
unEquel‘regional development~during colonial'times when the. export crop

% This paper was first submitted as a term paper for Agricultural
Economics 560, "Food, Population and Employment, Fa]l 1972,



producing reglons received the necessary administrative inputs to insure
their profitable exploitation. The concomitant political questions of
equalizing régional development and reducing the "pull" forces from the
ners (g;, p. 7). As a result, the efforts for the 1970's call for further
agricultural diversification. " More of the 'savannah land will see the pro-
duction of cotton, rice, kanef and sugar cane. In the south the difficult
transformation from old perernial crop ‘stocks to new hybrids of coffee
and cecao has. been started. . In addition new vlantations of rubber. oil
paln and coconut, have been initiated

‘To .s0lve both the problems, of. limited fbreign exchange and employment
generation in the rural sector, Ivorian planners are relying heavily upon
the development of rice culture. Many observers have found in rice a
unique;solution,to,these,problens._ It is a highly labor intensive crop
;and -also. a. highly preferred food. : In addition, its. low processing costs,
-easy :storability and range of climatic needs further enhance its value in
a developing economy. The purpose of this paper is to revieW.uhe PP?f
ported advantages of rice .in the Ivorian context.- T ’

The Place. of Rice.in the Diet

Throughout West Africa,: ds in most less developed.areas; carbghydrates
'seréé“sé the main source of calories and proteins in- the diet of the ',
"pecdple. This fact is very mich.related to personal income and .the general
.ecology of the region. For exaiple, peculiar to tropical Africg is:the
heavy reliance on roots and tubers, not cereals as in the monsoon areas of
Asie or historically in Europe (6, p. 8.

- : e o N
o Figure ‘1 shows. how reliance on carbohydrates as-a gource. for, calories
diminishes with rising per capita incomes.. As countries climb_up the,
Aincome~1adder.they replace these starchy steples with sugars, separated
fats (cooking/oil,.butteréand*margarine)gand,increased consumption of. ,
animel protelns. An examination of the source of ceibohydrates points



FIGURE 1. REIATION BETWEEN CALORIES ZERIVED FROM FATS, CARBOHYDRATES
AND PROTEINS AND FER -CAFITA INCOME
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out the limited variety available. Table 1 shows the important role o}
roots and tubers in the West African diet. They account for nearly 50
percent of the daily calorie consumption.

At. present, rice is the second or third most important source of
calories in ‘the Ivorian diet. A brief look at the evolution of the
importance of rice can be seen in Table 2. The first Food Balance Sheet
attempted in the Ivory Coast was compiled by the USDA in 1959-61 The
per capita calorie intake does not reveal as much as the changing trends
in eating habits The high annual consumption of tubers and roots has
been noted by many observers and conclusively documented by Household .
Budget surveys.conducted at nearly the same time. What is obvious from
this table and its projected ration for 1980 is that rice.and maize,will
grow in importance at the expense of yams and menioc. A

{hegional Rice Consumption

As is often the case however, these 'average' figures hide more than‘
rthey reveal In genersal terms the Ivony Coast can be divided into three
major subsistence crop areas: the North which exists on ‘such cereals as
(plantain hanana- and the West, whose major source of calories is provided
by rice. Maps 2, 3, 4, and 5 show the major domestic food producing regions
;in the country. Map 6 is a ccmposite outlining these general areas in
which the -different food crops are grown.

This suggests the first important division in rice consuMption in the.
Ivory Coast. The Western region, as far as. the Bandama River, depends onf
rice as a.sustaining staple while the savannah-North and yam-eating Easteﬁn
areas histerically hava hed 1i{ttle: rice iny their diets

Urban Rice Consumption

The second important division in Ivorian "average rice consumption
is between urban and rural dwellers. As Table 3 suggests, population as
‘a whole is growing by 2.8 percent per annum but urben populatior



TABLE 1

.. COMPARISON OF FOOD BUDGET SURVEY RESULTS:

LOW—INCOME -COUNTRIES, THE UNITED STATES*.

WEST AFRICA, OTHER TROPICAL,

[
H

<

Mada- = “Maur- : ¢ " East

- 0i2/Fats 13k

3 Pakist;a‘n India gascar itius . Brazil-. J_A?_“rica A?‘S;Za United States

Years H 5 1960.63 1960-63 1962  1960-64  1960-62  1959-61  1959-61 1959-61
Total Calories 2090 2020 2220 2399 2780 - . - 2390 2460 3190
Total Protein-(gm. ) 7.7 51.5 18.2 k9.2 66.3 . 65.2 51.8 95.3
Calories ' ' o

Cereals 1510 1346 1567 1335 1066. 1592 839 664

Potatoes, Other : ‘

Starchy Roots 9 26 340 - 28 362" . 296 111k 99

Sugar 9 188 7., 3%6 . 45 103 37 501

Pulses .52 216 46 100 292 155 160 105

Vegetable:é 1 . 111 2 18 24 7 .19 25 198

Fruits ‘45 27 36 1 120 ‘

Meats ﬁ‘?18_ 6 79 Ls 197 86 ko 5k0

Eggs 2 : 1 7 13

Fish s 13 32 13 o

Milk 156 108 13 % 93 57 15 b3

‘ 93 26 283 189 81 221 654

* Emma B. Simmons ,"Food Balance Sheet as a Parameter of Tropicar roow nconomies:
{Cornell Univ., unpublished M.S. Thesis 1968).

The Case of Mauritius"



TABLE 2. ESTIMATED CONSUMPTION OF :SELECTED STARCHY
STAPLES IN THE IVORY COAST, 1959-61, 1965, and 1975

.. Calories/Capita/Day

. 1059-612 10658 ayrs¥
. Hi {
Cereals || i
: Millet and Sorghum 163 87 81
‘ Malze C 3’4- ,"f'3,42,: 336
Sub-total ! 580 881 936
I }
Starchy Roots_ and Banénas o : '
Yams (T T - 0 719 h22, 368
Cassava - °. : C 471 342 300
Banana Plantain 336 216 200
|
Sub-total .52§ 980 8§8
;Leggges : & ot

g Peanuts 64 50 53 ‘

¥

__/ ‘U S; D A. "Food Balances for 30 Countriés in Africa and Wept
Asia 1959-61" ERS-Foreign 119, 1965.

C" te.d'Ivoire, Ministdre du Plan, "Plan Quirn juennal de Developpe-
ment Economique Social. et Culturel.1971-75" 1970. o. 1hk-1h5. | .



MAPS 2, 3, 4, and 5. RELATIVE IMPORTANCE OF SELECTED
CROPS AS OCCUPIERS OF LAND IN FOOD CROPS (1956)#
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*Source: J. Miege "Les Culture Vivrieres en Afrique Occidentale,"
Les Cahiers 4'Outre-Mer, Bordeaux(Jan.-March l95h), pp. 25-50,




“MAP 6. IVORY COAST. STARCHY STAPLE AGRICULTURAL ZEeNES
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. TABIE 3. POPULATION
(in millions of persons)

1965, 1970 1975 1980
-Urban Population =950  1.435 . 2.040 2.760
Rural Population . 114220  1.215 1.1k0. 1.070
Savanna el 1.220 1.215  1.140 1.070
Forest 2.130 2.450 2.820 3.230
Total Rural . 3.350  3.665 3.960 4.300
LS L S o
TOTAL POFULATION . _x_‘_h,,.sop 5,100  6.000 . 7.060
Urban. Population - 950 + 1.435 2.040. . 2.760
Abidjan ~ ©-340 . - 555 820 1.105
, Other Cenjbgrs ,v , 610 . 88o . 1.220 1...§55
Rurel Populstion | 3.350  3.665 3.960 , 4.300
Residential population . 3,050  3.220 3,390, 3.630
© Migrant population = 300 ‘hhs 570 670

Europesan Population 3% 4o s 50
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is mushrooming .and dowbles.every ten years. " Apcording to. urban,surVeys
rice consumption per capita in 1967 had reached the rate of 70 kilograms
s_year while among the rural people (excluding the Western »irs avan) con-
‘sumption was only 10-15 kilograms per year (12, p. 10).

Historical Devclopmﬂnt of Rice in West Africa

It 18 interesting to note that the r1ce‘growing area seems O h&LT
ebruptly halfw&y across the forest beit and is thereafter superceded by
cultivation of yams and manioc. Ecologically, there is no reason for the
change, but even as late as 1960 rice production had scarcely crossed the
:Bandam %.Blvenbmaimnwast,mranging all, the.way.to. ..Camerom:swand,mes’-}? s

M@w O 1
Zaire, the tubers were the cornerstone of the natives' diet.

[ndigenous West Africén‘rice, Oryza glsberrima Steud., is a native
variety differing only slightly from the Asian variety of Oryza sativa
The cradle of African rice cultare is thought to have been in the Niger
River'bend. . The yearly flooding of the river brought into development a:
type of swamp rice culture. Another point of origin, in the Senegal—
Gembia River basin, followed much the same pattern In addition, due . 1o,
fthe high yearly rainfall an upland system was also used whereby the crop
was planted and harvested much 1ike any other cereal (3h, p. h89) His-
torians have placed these developments some 3,500 years ago. Rice culture
spread out, from these two points and. in l350mit was. reported_ by_the, Arab”

historian Ibn-Datouta that upland rice existed in Northern Nigeria (5, p. 13).

Map 7 shows the general rates of'rice consumption throughout West
‘Africa. Along the Guinea coast rice is the maJor source of calories while
elsewhere, except for the urban centers it plays only a minor role,

With“the ‘arrival ot the Portuguese 1n Viest Arrica 1n the early 16th’
century, a great change in food habits occurred. The introduction of Asian
rice fiom India and Madagascar, and the arrivel of manioc and maize from
the New World had a profound effect on local diets. But as can well, be
imagined the higher yielding varieties of rice were. only interesting to
those tribes already cultivating the crop.
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MAP 7. RICE CONSUMPTION IN WEST AFRICA* -
=== Area Studied
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In the 'same way, manioc quickly - entered.theﬁdiet of\the tuber-eating
fpeoples of the East. Nbize migratéd slowly up to the North taking its

'place alongside the, age-old crops of millet and sorghtim’ (7 p 60)
l

H

Types. of hice Grown

Perhaps one. of the most important aspects of rice in g developing
k economy is its widesadaptability.' In the"Ivory Coas three major-types

Y PADNE

\.M

‘of rice are grown.i DR g R
| Rainfed Ric e (also called mountain\or'upland 'ice) - the variety
which'ig’ grown mainly 4n the mountainous Western region of the country.
sting traditioual methods, one - crop a year is possible, which yields an
laverage 5 tons per hectare.‘ The crop is planted ‘and receives the usual

.are (or lack thereof) of any traditional cereal crop.

_ Although mostly concentrated in the western region of the Ivory
'Coast (see Map. 9), -rainfed rice is also grown in the cﬂntral area near

Bouaké,‘where the sandy soils make irrigation impossible.' In the North,
ffollowing the isohyte indicating annual: precipitation of more than 1000
- millineters:(see Mep 8), uplend-rice is-also-grown.

The government pronotEdwraiﬁféd'riée'méthbd'callé"fbr”the“use”of““‘
200 kilogrems of ammonium sulfate ($16) per hectare and a four year rote-
tiop system with cotton, yams and corn, In addition, the side’ dressing
zof fertilizer is urged d these guidelines are followed yields may = -
reach l 2-1 5 tons per hectare One obvious advantage of this system =
@isbthat it requires no machinery and relatively inexpensive fertilizer
lAlso, fields can remain in almost continuous use as opposed to the pre-
fvinus 10-15 year fallow pericd which was reauired after rice was cultivated

.by the tradttional slash and burn systen

In the central region the suggested cycle begins with rice followed
iby#yams,ﬁcorn 8nd two years or_pasture before beginning with rice once :
”again. This proposal ‘has the added ‘edvantage of helping to develop uomes-.
;tiCWlivestock ‘farming:—In-the -north;-the. cycle- simply .alternated. rice
with cotton. ~Rice cultivation destroys the life cycle of many different

~cotton parasites, while supplyingzaprized source of calories.
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Flooded Rice - 18 a variety which grows partialxylsubmerged in water,

the source of which is often the seasonal overflow of a river or: stream
It is common in thé” far'North and North-west of the country on the flat
savannah plains. As! the people of “theae’ areas are particularly enter;
prising, 1arge tracts have been turned over to mechanized agriculture

(between 6-10?000 hectares) Yields have ranged widely but 2. O tons is

average;permhectare (22, . 7).

Statistical reports suggest +hat in West Africa. as\a whole: ©D-
percent of the rice is rainfed, 25 percent flooded, and only nine percent
is irrigated (12, D, 7). In the Ivory " Coast rainfed and flooded rice '
accounted for ‘nearly 95 percent of domestic. production in 1965 In 1980,3'
as Figure 5 indicates, nearly ho percent of domestic production 18 pro-
jected to be from irrigeted fields.

Irrigated Rice - this-is the most land and Lapor 1OUENRLVE S Ui
of.growingirice. . ‘The: essential difference Jbetween this and the innun-
dated variety is that the' cultivator has considerable control over the

water, supply -, The- growing season (1f. enough water has been. stored) can
be lengthened to two and sometimes three crops a year. It is in this

type of rice cultivation that the government has shown‘the.most interest--
and for very legitimate reasons. It is the method which is the least
destructive to the ecology. It represents the highest calorie production
per unit area and it offers the greatest potential for raiéing the incomes
of a substantial nuﬂber of peasant farmers.

The yields renge from five tons/hectare on Taivanege SUPETV1SEd PLOUB,
t0.,2-2.5: tons from the fiehi .of an average farmer These are calculated
per harvest. In all cases twb and sometimes even three can be had during
a year with normal rainfall if. _good water storage facilities are available.

Coast. Its consumption in the drban centers, which are\mostly in the
,South, was also relatively high. At about that time the Government decided


http:Africa.as

FIGURE 1. IVORY COAST: PADDY PRODUCTION BY MAJOR
AGRONOMIC SYSTEM, 1965 AND.-PROJECTED 1980%

1980 .

: L Cg b T
40% Irrigated
T Riee e

T

Traditional
Rain-fed and

22% Modern

A\ Irrigated e ‘
Rice Rice Flooded Ricex 38% giziiti°“

95%

. ,'1'965:i U
' 250,000 Tons of Paddy

1980
680,000 Tons of Paddy

9%6.9% '
-Traditional, .

o Médern Ralffed
Traditional/po4 \ Ruinfed

Pl 129

B "¢ Irrégated
/ Rice
\“—4
259,000 hectares

307,000 hectares

g ','~3ol%
_ Irrigated Rice

#Source: Chte d'Ivoire, Ministre du Plan, Plan Quinquennal de Developpe=-
ment Economique, Social et Culturel, 1971-75, p. 1L7.

1/ "“Modern" ~eans with the use of fertilizers.



to launch a rice improvement and increased production campaign. With
the help of France;“Germany and the United Nations, $550,000 was spent
toward this goal in 1965 and’ ‘that figure grew to $4 million in 1968.
Plags from 1970. to 1980 call for ‘outlays of $55 million more with ‘nearly
80 percent of that allotted to the settlng up of nev irrigated rice
schemes (12, p. 94; 21, p. 147). This figure compares favorably with
the expected investments in. coffee ($18 million) and cocoa ($48 million),
#un maiar axnort crops, over the hext ten yeers (21, p. 161, 165)..

Advantages Ol Klce rroaucuion

R

Rising Demand for Rice

The notion basic to the encouragement of rice rroduction 187its
preferred position in the diet Figure 2 shows that rice consumption in
the Ivory Coast hﬂs been growing yearly by the extraordinary rate of
almost ten percent. If one allows for a three percent increase due to
population growth, there'remains a gross seven percent yearly increase
in consumption. This is a result of substituting rice for other starchy
steples. This preferred position of rice in the diet as incomes increase
and people move into the cities has frequently been documented. FAO's
:"Agricultural Commodities Projection for 1975 and 1385" anticipates for
West, Centrel: and East Africa an average yearly increase in rice consump-

*tion ‘per capita of nearly 1. 5 percent (lh, p. 114). Tae Ivory Coast is-
already far ahead of this projection and the other nations are following
sult.

An idealized formule may be nelpful in placing three of the four
-majox components. of predicting;demand :in. proper;order (28, p.-3)

d = p + @gn
d = growth in food consumption
p = rate of growth of yopulation
g = rate of growth of per capita income
n = elasticity of demand assocliated with changing incomes
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NOTE: These figures do include rice for seediﬁg and do not take into account
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a/ U.S.D.A., 'Bigein West Africa (1968)
b/ CBte d'Ivoire, Ministdre de 1'Agriculture,Rapport Annual-1970):p. 13.

;. ¢/~ ™te 4'Ivoire, Ministére du Plan, Plan quinquennal de Developpument
Economique, Bociel et Culturel, 1971-75, p. 149-50.
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" In‘this wey; one cen:seemfh&titﬁc?IVOrian growthiin consumption of rice

: (d:lo%) is due in pa%%3%0%B£§&ia%ioﬁ“é%aﬁ%ﬁ}?E—S%)ﬁ”%%ffhe growing per
capita income (g=4%) and high elasticity for rice (n- 6) The remeinder
‘of the: change is due to urban migration which places wam'anA nov 01 batowe

in contact with rice for the first time.

’Elasticitv of Demand for Rice

A closer look at the verious values for "n" in West Africa is en-
lightening.. Table h from the FAO projections shows that rice ‘and wheat
_are more desired by those with rising incomes than the coarse grains or
tﬁbersf This fact aione bodes well for any rice producing project.

The functions found that fit the empirical evidence for elasticities
are very informative. As Figure 3 shows, in their pure form these function
imply certain types of demands for certain commodities. In a logarithmic
function such as this, a constant ratio betwesn percent of increase in
per capita consumption and income is implied. ;inis seems to be the case
throughout West Africa for vheat, rice, and sugar. In the United States
'and France, countries with much higher incomes, those three commodities
follow semi log or log-inverse functions. The former implies a decline in
the relative value of income elasticity proportional to the changes in
quantity consumed. The lattcr indicates the same trend except that a situa-
tion point is attained and elasticity then drops to zero. A log-log inverse
function reflects the long term evolution of per capita consumption of staple
'foods which reaches a maximum inteke, followed by a decline. This seems to
be Just the case with the coarse grains and starchy roots throughout the
world. In summary ‘then, wheat, rice, and sugar have rising elaaticities
”concordant with income while coarse grains and roots will rise to meet a
particular demand but then drop off again,

‘Urban Consumption Surveys and Food Elasticities

Urban consi:mntion surveys done in the yam-growing regions of West
Africa indicate thati as urban income imprcves, rice begins to supply 8
larger part of the carbohydrate inteke of the people. In Nigeria, in Lagos,



TABLEL . COEFFICIENTS OF INCOME EIASTICITY

i

, Cearse Starchy P Animal

Per Capita Wheat Rice Grains Roots Sugar Proteins.

GDP in 1965. Elast. Functioo: & F. €& F E F E{ F _E F

= - (in $0.5.) ] | T =
United States $2,912. -.2 I 2 SL -3 LI -1 II 0 .05 IT’
France .1,453. -.3 LI 2 SL. O ;=5 w3 I .29 i
Japdn 662. .3 SL -1 M -5 I -1 I .7} sL 5 %sw
Cuba. 399. ;" LLI 2 LI .2 I .2 I -1 LI .k9 8K
WEST AFRICA: _ : - R
Savannah Zon 145, .8 L 6 1L .2 I .2 SL 1.5{ .IL ;03 SL
South Zone?”/ 100. 7 i 6 L .5 SL .2 I 1.4 IL 2. 55
Kenya &. .8 LL 7 W4 T .30 mr 1.0, I 7 st
Ceylon . 13h. A LLI 6 LI .3 IILT .2 SL~ 1.0 _SL 87 ;SL
Theiland 102. 3 1L 2 I o 1 8710 1L 79 ST

a/ Mali, Mauritania, Niger, "Senegal, Upper Volta

IL - logarithmic I'oge
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zariae, and’ Kedune, Ieaeral STAT1STICS lndicate an ifidréase in expenditures
on”fiéé”iﬁwfﬁekgaﬂéé of 14z20" percent &s’ people move’ From Low income ‘héuse~

"holda (152650 shiilings’ pér Honth) to'middie intome houséholds (650:1,550
shillings’ per month) (38, p. 65, 66).

A’ study conducted by T. Poleman on three urban centers in' Ghana)
reveals that as incomes increase, the percent expenditire on- stafchy
staples remains about the ‘seme (30 percent of total food expenditure).

. What Eé’hiéhay elastic, however, 1s the demand for particular sources of
calories, be they in the form of fresh tubers, meize or rice. In Ghana
rice was not a very highly preferred staple, but government estimates do
project that per capita consumption will grow by nearly 120 percent between
1960 and 1975 (10.2 pounds per capita to 22.2 pounds per capita) (27,p. 58).

An important part of the growing demand for rice, is the high elasti-
city for focd in general among low income countries. According to Engle's
Law, as income increases, percent expenditure on food decreases. While
this trend seems to hold true across all income levels, in the case of the
low income nations, as per capita incomes begin to rise, the major part of
‘the increased spending continues going into foods. In Accra, capital of
Ghana, the food-income elasticity ratio was found to be .98, in Kumasi
(the second largest city), it was .86. In some of the Middle Eestern -
couritries it ranged between .6 and .9 (10, p. 49; 11, p. 146). What these
figures suggest is that with continuing prosperity, the people in these
countries will be spending more and more money on foodstuffs. Since an
individual can normally consume only a certain number of calories, the:
increase will obviously be directed toward more preferred foods.

With this proven high elasticity for rooda ana tor rice in particular,
it is safe to assume that in the Ivory Coast the demand will continue to
grow for quite awhile and perhaps at rates faster than ten percent. -
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';gFigure,y sums, up; this, trend,, It,.shows totgl and u;pgn’population,,
ggrowth and projections in relation to. toteltdomestic pgddy production.Av
r/As_can-bg clearly, seen, the slope, of‘rice production is; steeper than that

‘of total population Andicating a rising abeolute | per; capita consumption.
The steep rate of urban growth is undoubtedly pushing the demand for rice
upwg;dﬂeven;more,qgicklyithanugimple,popplat;pn,growtnﬁqrﬂrie;ng,;ncomes.
In the ber graph belov the actual per. capita consumption figures eve shown.
In the figures for 1969 and.those projected for, 1977, one. can see the
breakdown on the average figures into urban and rural consumption..

B T LU
JImport Substitution...

1

i Every signal then® indicates a rapidly:increasing demand for rice-in
the.itbf&‘CodSt. To' meet’ this demand ‘the ‘Government has two choices-<to
increase imports or to increase domestic production. 8Since the former
‘means the outflow ‘of hard-earned: foreign exchange which' could be used for
more employment or capitel generating purposes, it has. not ‘been chosen.
Throughout the 1960'sTvorien rice consumption has counted on between 10-35
‘befcent“bf its total to be imported at a cost of almost $60 million between
1962-69.  This figure is equivalent to almost the entire value of.the 1969
‘¢offee crop, which ‘indiceteés its relative:importance 'as a drain oniforeign
exchenge (12, p. 19; 19, p. 82).

‘Perhaps ‘it -could be argued ‘that the planters:of the fnrést.region:
dould earn more money from export:crops ‘so it ‘would be economicelly:foolish
£6 promote self-sufficiency at the expense of coffee, cocoa or-timber: pro-
diiction:’ Fortunately, as will be discussed later, rice culture would not
necessarily be' in competition’with ‘the major cash cropsi It can-be grown
as far north as the Mali border, and in the forest intensive culture along
‘unfarmed stream beds cdén economically vie with' cocoa and coffee a8 cash
“erops.

Finally, and of great importance is the fact that Ivorian sources of
foreign exchange are somewhat limited., Table 5 shows that well over 75
cpercent of Ivorian exports comes from coffee, cocoa and timber. The
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TABLE 5. IVORY COAST EXPORTS - PERCENT COMPOSITION*

5 f",(mw%u.L‘i’.Nﬂwi‘"; FERURY? ,&"3\)&11’}1:,‘.‘.1‘1""1 XTI TR AN BUSIEES R
- Commodity x g vy sdpr woryid969:1960; ppria spr 0 1967

(UBANA Rt

Coffee 48 - 33,
Cocoa 22 ' 18
Tigber and logs 16 o7
Bepsng, el \o b 4
Pineapple
Manganese
Other..,

i

TOTAL

o,

*Source: J. M! Due, ' "Agricultural Development in Ivory Coast and |
Ghana," Journal of Modern African Studies, Vol. 7, 4:637-60.




Y

precarious position,of these commodities;on. the world market further
strecses the need of the Ivory Coast.to become self-sufficient in this
basic starchy staple. If the government's estimate of 370 thousand tons
of milled rice to be consumed in 1981 .is correct, it is equivalent to 66
million dollars in 1967 prices, money which could almost entirely remain
with the domestic economy if self-sufficiency is reached

A Stable Alternative to Shifting Cultivation

I

Within recent years, as a result of the great, adaptability of rice,
its: production has spread far from its’ original gource in the mountainous
western region (see Map 9). Also, with the use of fertilizers,, crop rota-
tion, and irrigation when possible, rice can easily be transferred from
the traditional repertoire to the modern scheme of non-shifting agriculture.7
This last point is very important as population is growing at a rate of
2 8 percent per annum and there is great pressure to reduce fallow time
in_traditional slash—and-burn-cropping cycles.

Population Pressures

Map. 10 presents ‘a rough picture . of population distribution in ivory
Coast. The heavily populated regions in and around Korhog end Bouaké have
been the scenes of experimental irrigated and rotated plots. Other areas
that have. participated in similar efforts surround Gagnoa, Daloa and Man,
The East‘has geen little promotion of rice deuzpite adequate soil and climate
and dense'population. With population pressures increasing, man either
adopts new agricultural methods which give greater ylelds~-88 in the case
of irrigated rice fields--or he retains the slashuand-burn method but
reduces the fallow time. Historically, the second option has been only 8
'temporary solution. Cutting short the fallow time wears out tle soil and
reduces yields further with each attempt., The first method is the only
one which is- really viable and must be the one chosen by the Ivory COast
and other developing‘nations.
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A closer look at regional yields and areas under rice production
shows the slow trend toward modernizing and’ intensifying rice fsrming in
process, Map 11 indicates the repid increase in paddy production between
1961 ‘and 1970 the largest Jumps occurring in the Western and Northern
regions. Whereas total production has slightly more than doubled,:the_.
average yleld per hectare has increased by less than ten percent. Whatvg
has happened is that the land under rioe culfivetion has grown.rspidly in
response to the high prices received for tne'crop. Map 12 breaks down i
the nearly 290,000 recorded hecteres of rice land‘in 1970, first by reéion,
and then by agronomic system. As can easily be seen, only 23 percent of ‘
the land was in some way monitored by the Government of that' ‘only five
rercent was irrigated.

Although these figures.were compilea only rive years atter the Govern-
ment program was begun, they pinpoint a major stumbling block to any hopes‘
of reaching self-sufficiency .by 1980. Extension work must be pushed to the
limits if increased rice production is also to imply more modern use of the
land and a stable, rather than slash-and-burn agriculture. If average
Yields remain about one ton per hectare through l980,_se1f-suffioiency will
necessitate planting nearly twice as‘many hectares inf1980 as were planted
in 1970. Considering that the demand for rice is growing at a rate of ten
percent per annum, the Ivory Coast has no choioe but to concentrate on
methods of improving yields. In fact, (look back to Figure 5),
it appears as though Ivorian agronomists are projecting that by 1980 irri-
geted'fields will yie1§'3.5 tons per hectare each harvest and upland fields
that have had some ferti;izer will average 2.5 tons per hectare. Both these
estimates represent a 100 percent improvement over the 1970 figures and are
therefore highly optinistic. Perhaps with increased efforts; these gosls
can: be partially realized, but this depende largely upon the interaction’
between extension workers and the farmers with whom they come in contact.
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In'e micro-study or a ‘single ¥illage in tlhe’ South, 'the ‘econdmic possi-
biiit{es 'df d small irrigHted ‘ride paddy were £ound to'be very:promising.
Bue “to ‘the development'of coffee ‘and ‘docoa "in ‘that region; People have been
growing less and less rice. 'Dietr are adequate from Sertember to March,
when the rice harvest is in'and even if rice has not been'cultivated it can
be bought with the money obtained from the coffee and cocos crops. :During
April, May and June, however, the people eat manioc &s-cash has been spent
and rice stores are empty. An enterprising group of people with only 20
hectares of irrigated rice yielding 2.5 tons per héctare and getting two
hervests a year could more than satisfy the local needs (35, p. 266). 1In
fact, a moderately well managed rice field compares favorably with the
typical coffee plantation in that area. Coffee sells at $360 per ton and
peddy rice at $120 per ton in the village. The former averages one-tir'>d
ton per hectare per year, while the latter often ylelds five tons per
hecture per year. Rice is much more labor intensive than coffee but the
vaelue per hectare serves to offset the increased labor that is necessary.
Government statistics suggest that e peasant growing 1rrigated rice can
earn nearly 320Fr CFA a day during two harvests (nearly eight months),
while the coffee plaater can earn.about 4LOOFr CFA per day once the trees
have reached full maturity. Considering the fact that this may take four
years and that coffee and cocoa lands are not available to newcomers,
irrigeted rice on the unused lowlands, bordering the forest streams, has
a particular attraction for some of the 1oca1_y111ageps and migrant\la-
borers.

In the :North, the.most serious obstacle to irrigated rice 13 the
potential lack of water. While experience has shcmn that three crops are
difficult to obtain, well built dams can store enough water to insure at
zleast.two harvests. Due to an absence of other options many. farmers in
.‘the Norta have been turning to rice as a profitable alternative to exten-
'give slash«and-burn subsistence farmiug. One advantage in setting up
#projects in this area is that land clearing is fairly simple due to the

-lack of -large trees. .
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#180,-the; deyelopment: off rice projects in the Noxth is yery much in
4une:with-the government’s proposed objective for balanced ;eg%oqaichqqth
throughout .the country (21, p. 144). .In addition:tc”climatic coniitions
,thatiare adequate for rainfed. and irrigated rice, the North has ynewggpply
of labor necessary to men an intensive agriculiural scheme. _-Even more
‘{mportant -is the.agricultural tradition emong the tribes 1n the area. Unlike
the-extensive farmers of the forest region who historicalxy have faced no
population pressures, the savannah peoples have been forced to become more
consclentious farmers &s a result of a harsher, more populated,. environ-
4men€ + With the edvent of cash crops in the South the motivation. to turn
to 7 abor :intensive projects like rice farming has been slight.

‘Regional Development- Plans -

" The plens for the next teh’years-callifor an integrated regional.
‘approach” for the increase of riéehprOdﬁcfioh.”fInvthe forest region nearly
?ﬁébb‘ﬁéc%ares'will‘bé brought tnder irrigated rice cultivation. Approxi-
nmtely two-thirds of these will be in the Boutheastern ~(Man, Daloa, and
Gagnoa) aresa of the country. The ‘Government realizes that it is in this
‘region that a great demand for ‘rice exists, and that irrigated rice has a
‘much greater potential there than dry land rice farming.

In the North, ‘the centers of Korhogo and Bounké is expected to produce
,500 hectares each of irrigated rice in shellow river beds.,  Flooded rice
in Odienné and Gbon will be brought under more intensive, mechanized cul-
ture, as will the dry land variety around Mankono. Throughout the cotton-
producing areas of Seguela, Boundieli, end Tengrele, rice will be planted
in rotation with’ cotton

This balanced overview ‘of rice development ‘{8 the most advantageous
to adopt It encourages reglonal development 4n ‘the of't forgotten savannah
.areas. It takes into account th° fact that the ‘great demand for rice in
‘the near futu:e 18 in the South. And, ‘most’ important, it introduces‘the
modern concept of intensive agriculture into the areas of iajor ‘population
dcqpity.
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Limited?Infrastructuré:Demands;

—. As.was mentioned earlier, the Ivory Coast has projected.an investment
8; nedri&155 millioh-dollars dﬁrihg thé 1970'éif6f.fice deﬁelbpmeﬁt; ”This
large sum reflects more the country's unique porition as &n aid-rich nation
than it does the implicit demands of rice production. With support from
France, Germany, and the European Fund for Development, six major milling
stations have been built and 13 sub-stations have been constructed for

storing the newly harvested paddy rice.

However, a great advantage of rice dévelopment as a food crop is its
laqk of demand for storage facilities or processing plants. Unlike sugar
cane,cdtton or vegetable plantations, rice need only be dried down to about
11 ﬁercent moisture before it can be stored. As for processing, Table 6
indicates only small amounts of paddy rice found its way back to the Govern-
 ment milling stations to be cleaned and ground, If domestic production in
1969 was 260,000 tons of paddy, then the Government's slice 6f 11,200 +tons
marketed waes equivalent to only four percent of the total.

Figures imply that nearly 75 percent of the rice érop was consumed by
the farmers at hdme whilevthe remaining 20 percent of the total was m@r-
keted by small private businessmen in the villages and administrative
- centers. This suggests the supportive role that the Government rice agency
can and should play in local development. Certainly its work with extension
workers, seed and fertilizer is indispensable in upgrading yields. Also its
base price for rice ($80 per ton) serves to ensure the peasent a fair price
for his crop even if locel businessmen try to lower prices at the farm gate
t0 lower than eight cents per kilo. What the Government should not do is
become tco deeply involved in processing and transporting rice, as the
privete sector seems to be more than willing to take on this responsibility.



| TABLE 6, IVORY COAST, GOVERNMENT EXTENSTON.WORK :WILTH :RICE, 1965519702
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1965 5 '1g66 1967 1968 1969 T 11970
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L Ext. workers .. .65, 19k 666, 707+ - 630 569

H PogrieE [ 2 ¢
@s.sistlaqt_‘s. e e ‘»1:7'..1' :‘:‘V:.&%J ,'}9 [SRany 1001' llO
Supervised Farm Ares cantr viteer Badoccoretaed v ol TN A

Rainfed and flooded
rice (in ha.) <?’590‘ 15>’OQQ ‘35’000« ,145 ,000 . l""7’500

Irrigeted rice (1 . e v . e G
or 2 cycles) ' WBOO‘ 2 000 6, 600 '8 500 '"12'000

Sub-total | 3 3oo ¢ 17 ooo ui 6oo 53 5oo 59 5oc

~“Beed:

I stributed ,
“{4n tons) CLs. 8 575 ..1,362 . - B43. . be3

Fertilizer fur- L e T DI R EVEUPINVI ST
nished (in tons) 398 521 689" ‘1,033 1,413 = 1,500

,Paddy rice marketed . .. . s ot pel s cloemt oo
by _SATMACT (in trns) ‘-"‘ 1,500 1k,000 21,600 11,200

Source: Cote d'Ivoire, Ministere d‘Agriculture,“”Dix Ans -de Developpe-~
ment Agricole 1960-69", p. 63.



Employment Generation

The heavy lebor inputs tnav r;ée culture demands, is one of its
greatest advantages in tﬁe context of rurel Btagnation. With Ivorian
urban unemployment:growing, as in the iest of Black Africa, a labor inten-
sive agricultural scheme has several appealing_points. It serves to reduce
urban migration, it increasgs the size of the market for fledgling domestic
industriel products and it helps to halt the drain on foreign exchange for
imported foodstuffs.

Ivorian planners are well eware of these facts and as a result have
been pushing irrigated rice projects thrbughout the Savennah. (Table 7
points out the sufplus of availasble labor in the Nbrth'as compared with
the South.) Of key importance is the need to meke rice production compe-
titive with the other options open to the farmer.

Government statistics, reproduced in Table 8 show the relative place
of rice in the hierarchy of Erops. 'Wﬁiie it appears as one of the least
remunerative, the alternatives are usually much worse, for example a day
laborer on a southern plantation earns only 200 FcFR per day.

Return to Labor

This generai hierarchy of returns tp labor has three explanations.
First, the officiel value of rice paddy ($80 per ton) is 20-30 percent
below the unofficial prices that peasant farmers receive from small local
businessmen (lg, p. 89). Therefore the estimates offered iu Table 8 for
rice may be nearly 1O(FcIR per day below what the farr. s actually earning.

The second and most importent explanation is that rice culture demands
heavy laebor inputs compared to the merket vélue of the product., Studies
show that the necessary seed and fertilizer for one hectare of rainfed rice
yielding 1.2 tons is $18 while in irrigated rice ylelding 2.5 tons of paddy
the cost 48 $22.. In the former, capital inputs per metric tons total $15
while in the 1attef; capital outleysiamount:to only $9.60 per ton produced
(,:_I-_g, p. 102).



TABIE 7., REGIONAL SURPLUSES And DEFICITS IN“LABOR SUPPBY 1965-1980-
(in thousands of workdays)
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TABLE B, IVORY COASI: ' ESIIMATED RETURNS 10 LAWOK

*'FOR"12 "MATOR MONEY ‘CROPS 1970

T pra e At H

Revenue

(CULTURES
F/day
1. Rice - irrigated at 1 cycle h t/ 290 ,
" = irrigated at 2 cycies 8 t/ha 390"
- irrigated at 2 cycles 10 t/ha 400
- improved rainfed 2 t/ha 300
2. Corn - hand labor cycle 1 t/ha 90
"'« improved hand labor cycle = =~ ‘I - 2 +%t/ha ..235
3. Coffee - traditional cycle at s - 350 kg/ha L75
: - solected varieties at 700 kg/he 6ho - !
- intensive cycle of selected = ° . L
varieties at 1.500 kg/ha 560
4. Cocoa - traditional cycle 525
“" "< cycle in regeneration at 700 kg/he 730
- selected varieties at 1.600 kg/ha 815
5. 0il Palm willage plantations at 12 tons/ha 665
6. Coconut - selected village plantations at 2,7 tons/ha 870
‘ - hybrid at 3,2 tons/ha 930
7..Rubber - village plantations 1.500 kg/ha 1.500
8. Pineapple for canning at é5 tons/ha 530
9. Bananas for export at 33 tons/ha - 735
10, Allen Cotton at 1,1 tons/ha 215
11. Tobacco - without fertilizer 1 ton/ha 215
] - with fertilizer 1,5 ton/ha 250
12. Cashew at 1 ton/ha - 220 . .

*Source: CBte a'Ivoire Ministdre du Plan,aﬁﬁlan Quinquennal de Devéloppe-

ment Economique; Social et Culturel 1971-75, p. 216.
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It is dbviously the heevy ldbor inputs uhicnfushile serving a purpose
in reducing unemployment make thexcrop only: merginelly profitable. Table
9 compares inputs under several different rice cultures and it is clear
that several bottlenecks ‘exist, In both improved uplend-and irrigated
rice fields thn work of preparatory tillage, weeding and harvesting serve
to limit “the amount ‘of land a family ¢sn bring under cultivation -in-a-per

ticular season.

~The introductionsof kerosene—powered and pedaled milling machines
the grain crop. By the seme token, the use of animal traction, herbicides
and mechanical threshers could gserve in reducing labor inputs per ton of
paddy produced. Also, rather than bring unemployment in their wake,
modernizing rice farming along these "inexpensive" lines might increase
substantialky the family incc:e of peasant farmers.

o

Parity of Upland Rice

In addition %o, highlighting the major labor expenditures in rice:pro-
duction, Ta‘bles 8 and .9 suggest that upland and irrigated rice are
equally productive in terms of man-days worked. At estimates of 1.2 tons
per‘hectare of rainfed rice and 2.5 tons per hectare of irrigated rice, or
.at high estimates of 2.5 tons and k4 tons per hectare the revenue per man-
day remains equivelent. This 1s highly significant as it indicates that
improved upland rice can remain competitive with irrigated rice under.
moderate to high yields."ThuS'the‘Iuorian'"Green,RevolutiOn"_inﬂrice“
culture need not only favor the few who live on good bottom land that can
be easily irrigated.

Another reason why rice rates relatively low as a money producing
crop is that is 1s competing with coffee, cocoa, coconut and rubber. These
export crops, although subject to wavering prices on the world market in
recent years, still fetch high prices compared to rice. As a result, the
Ivorien economy is booming, and the forest planters are experiencing rela-

tive prosperity.



TABLE 9: LABOR INFUTS PER r(mcm;E s DIFFERENT TECHNOLOGIES
. {days

. Traditional  Improved Mechanized

Upland Upland Upland TIriigated

Preparatory tillage S TR~ ot e
Sowing T " 10 15 0 -7
Nﬁrsery preparation e - - 11
'Transplanting | k - - . 25
Weeding - 0 36 36 35
'W'ater control - S - 10
Plant protection* - o ‘3 3 6
'Repair of dikes etc o 0 0 18
Harvest _9_ ‘ g_g 20 30
4o ol 59 195

% Does not include mea,eures' taken -,;\gainst rodents and Abi_r,dqs' ;(Q,ueblea que;l..ea)‘

*gource:  U.S.D.A., Rice in West Africa, (1968), p. 107
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ATTOOIOMINGT MBVEELI BAATOHNT FEY TUIRLADEAL 20 TUAAY
fnutritional Implications {uvidy) _

A final question to be dealt with is that of nutrition. While rice
certainly has many economic and social advantages, its overall nutritional
contribution is open to question. As Table 10 indicates, in order for the
Lreference Tvorlan to obtain 70 percent of his ‘daily calorie Fequirement
from rice, he must eat a h30 gram portion that only contains 32.6 grams of
proteln. In the savanneh ereas, the people usually eat cereals other than
rice, and in an equivalent portion (430 grams) they get as much as h3 grams
of pzotein. In the tuber eating areas in the East, people need approxi-
matelyl 400 grams of yams or 1,00C grams of manioc to supply the necesss.ry
1,500 calories (70 percent of the daily intake). These two staples would
su@ply only 33. 6 grams and 12 grams of protein respectively Fbrtunately
thege two tubers have proteins made up of almost all the essential amino
actgs while rice and the other cereals are lacking lycine.

In short, by trying to develop rice as the main staple, as.1s the..case
Ln nearby Lfberia or throughout the monsoon area of Asie, protein intake
nay actually be reduced. In Ivory Coast, if that which has traditionally
been eaten in the North and Eastkis exchanged for rice alone, & corresponding
protein deficiency will result. While.there is no reéson to believe the
Zvory Coast will beccme a completely rice-eating,nation, development planners
ghould be mede aware of these facts and more government interest turned
toward vegetable, sbove all legumes, production to offset this impending
deficit.

Conclusion

Tt is hoped that this paper, by examining rice in the Ivory Coast 1 -om
- the point of view of several disciplines, has highlighted some of the truu
edvantages of this crop. It appears to be 2 highly preferred starchy staple
which is in growing demand due to rising incomes and the rapid migration of
the rural population intc the cities. As & high yielder of calories per
unit erea, the crop has an important role near the burgeoning urban centers
around tne country.



/TABLE:104 IVORY: COAST.,- STARCHY, STAPLE CONSUMPTION. NECESSARY .
TO SUPPLY 1500 CALORIES A DAY* = o

—

Weight of Percent

Commodity Edible Portion of Fat Grams of Protein’
: : (grams) '
*Ceredls .
Wheat,: corn, :sorghumy: o
millet 430 1-2 43
Rice 430 1-2 32
Roots & Tubers
Manioe 1,030 .3 12
Yams 1,430 .2 33.6
Sweet Potato - 1,890 R 16

* 1500 Calories is approximately 70% of the calories needed by the
reference Ivorian according to FAO standards.

*Source: FAO, Food Composition Tables for International Use (1953).




Lo

Its wide adaptability allows rice to be groin’ under several different
regimes > making its development useful to the entire country. Tt heavy
1ebor 1nputs insure incrnased*gainful employment '1h-the years.to:eoma, while
the immediate introducf)ion of good management, irrigation systems, good
seed,-aninal traction and fertilizer can bring sbout striking yleld in-

creases.,

Aithin the realm of development, however, the most outstanding advan-
tages of rice are its responsiveness to capital and labor inputs while :at
fbhé same time being able to flourish under completely:traditional manege-

ment practices.,
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