lllllllllllll
o E B B EEEREE T B WEB =



INIIHUIH(!lll!)HUHIJWH!UIHHJ(lNlllllHl!llHN!I

0396 0849 ) .
2‘-." :I O GIC PR
U \I‘ 3 .»(/ “»_{

This is to certify that the

dissertation entitled

FARM LEVEL STUDY OF THE RICE PROi)UCTION SYSTEM
AT THE OFFICE DU NIGER IN MALI:
AN ECONOMIC ANALYSIS

presented by

Mulumba Kamuanga

has been accepted towards fulfillment o .
of the requirements for .

Doctoral degreein _Agricultural Economics

Major professor

Date January 20, 1982

MSU is an Affirmative Action/Equal Opportunity Institution o-12



RETURNING MATERIALS:
MSU Place in book drop to
LIBRARIES remove this checkout from
ey e, your record. FINES will
be charged if book is
returned after. the date
stamped below.

/‘ mwee . )
o0& MAR 11 1990

& ; wgﬂa 9




FARM LEVEL STUDY OF THE RICE PRODUCTION SYSTEM
AT THE OFFICE DU NIGER IN MALI:
AN ECONOMIC ANALYSIS

By

Mulumba Kamuanga

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY

Department of Agricultural Economics

1982



ABSTRACT
FARM LEVEL STUDY OF THE RICE PRODUCTION SYSTEM

AT THE OFFICE DU NIGER IN MALI:
AN ECONOMIC ANALYSIS

By

Mulumba Kamuanga

The study was designed to provide information on the economics of
rice and Tivestock production in the Office du Niger settlement in Mali.
Currently 5,000 settlers produce 70 percent of the marketable surplus of
rice in Mali on this gravity irrigation scheme. The objectives were to
describe the socio-economic environment, estimate incomes and expenditures
of the settlers, evaluate farm labor use, develop models of improved rice
farming and study the special problem of undercapitalization of settlers.

The results of the survey revealed that there was substantial hetero-
geneity in the natural resource endowments and rice yields in the three
representative zones, i.e. Kolodogou, Sahel and Kolongo. The average yield
of sample farmers was 1.7 mt per hectare, approximately 30 percent 1owgr
than official estimates. The survey also revealed that the gross income
per man-equivalent was 42,300 MF in Kolongo and 100,800 MF in Kolodogou
and Sahel. The real cost of producing one kilo of paddy was 25 percent
higher than the official farm gate price. This explains why settlers sell
rice in black markets. Off-farm revenues were higher than on-farm reve-
nues, particularly for Kolongo settlers. Gross cash income from livestock
averaged 31,000 MF per farm. Analysis of labor utilization showed that 55

percent of the total labor inputs in rice production was contributed by



adult males and 27 percent by adult females but females provided one-half
the labor for harvest. Peak season demand for labor was found to be a
constraint on increasing rice production.

A linear programming model was developed to test the profitability of
improved practices. The results suggest that the optimum farm size was 3
to 7 hectares and that farm incomes could be increased if row-seeding and
mechanical weeding were adopted by farmers. However, these innovations
will require the support of an expanded credit program.

The policy recommendations stress the need (1) for the government to
increase the farmgate price of rice from the present 60 MF per kilo to 90
MF, (2) invest in land improvements in Kolongo, (3) initiate on-farm re-
search to test improved technologies, (4) replace interest-free loans with
loans reflecting the opportunity cost of capital, (5) expand the credit pro-
gram, (6) rep1éce the fixed land tax per hectare with a variable land tax
which reflects the differences in yield potential of land and (7) develop

special incentives to assist the impoverished farmers in the Kolongo zone.
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GLOSSARY OF FARM MANAGEMENT CONCEPTS

This glossary contains definitions of some farm management concepts
used in this thesis.

Capital turn over ratio: financial test ratio calculated by dividing
total gross income by the average value of farm capital.

Decision tree: a diagrammatic representation in tree form of a risky
decision problem.

Family earnings (total household net income): equal net farm earnings
plus other household income; it represents the total income available
to the farm family for all purposes.

Farm cash flow: farm payments or receipts in the form of cash (includ-
ing transactions conducted through a bank); farm net cash flow - if
adjusted for loan received and interest and principal payments.

Fixed ratio: financial test ratio calculated by dividing total fixed
costs by the gross income.

Gross farm income (gross farm returns, revenues or earnings): the
value of total output of a farm over some accounting period.

Gross margin: gross income minus the variable expenses attributable to
that enterprise or farm.

Gross ratio: financial test ratio calculated by dividing total expenses
(fixed plus variable) by the gross income.

Income, revenues or earnings: represent value of output in general
terms. Terms used interchangeably.

Input-output coefficients: technical coefficients specifying the
quantity of some particular input per unit of output or the amount of
output produced per unit of input.

Labor budget: a budget comparing labor requirements with Tabor avail-
able, constructed on a seasonal basis.

Labor profile: the seasonal pattern of labor requirements for a given
activity.

Management income: the residual return after all fixed factors are
compensated at their opportunity cost.

xviii



Man-day: a unit of measurement of labor input, assumed to represent the
work accomplished by an adult worker in eight hours.

Net farm income, net enterprise income: gross income minus the variable
and fixed costs attributable that enterprise or farm. It represents

the reward to the farm family for their labor and management together
with the return on all the capital invested in the farm or enterprise,
whether borrowed or owned.

Operating ratio: financial test ratio calculated by div1d1ng total
operating (or variable) costs by the gross income.

Returns to family labor: net farm income minus an imputed interest
charge on farm equity capital.

Xix



CHAPTER 1
INTRODUCTION

Background

The principal objective of the Malian government cereals policy in
the 1970s has been to regain self-sufficiency and to maintain it against
crop failures. Rice has remained for a long time the basis of cereals
policy for one main reason: its production in irrigated and flooded
zones is more secure against subnormal rainfall and drought than is the
rainfed cultivation of millet and sorghum. Recent orientation of the
Malian government toward increased investments in the Office du Niger

(0.N.) has to be examined in light of this objective.

The Office du Niger remains the largest rice production scheme with
full water control in West Africa. It currently irrigates some 40,000
hectares (ha) of improved land and realizes an average yield of 2.2 met-
ric tons (mt) per hectare. The Office contributes 40 percent to the do-
mestic production of paddy (rough rice) and provides 60 to 70 percent of
the volume of milled rice marketed through Malian official channels.
Originally designed to serve all the countries of the Niger River "loop",
the 0.N. has at least remained the basis of Mali's comparative advantage
in domestic rice production as a substitute for imports and also for ex-
port to other West African countries.

The Office is also a settlement for nearly 5,000 farm families who

make their living planting rice and delivering the harvest to the scheme



management. They also keep productive animals and some cultivate small
plots for the production of vegetable and dryland crops.

For the Office to continue to increase productivity and contribute
to the accomplishment of the national objective of food security, the
Malian government had to choose in recent years between intensification
and extension of cultivated areas to utilize more ful1y the existing
irrigation network. The first option has been retained, partly in view
of the fact that the Office major development costs are sunk and that
aid donors are now willing to pay for the rehabilitation projects.

This study iooks at the Office production system from a farm level
perspective. It was conceived as part of the preliminary phase of the
intensification program now being implemented. Its broad objective was
to fill in some important gaps in the present knowledge base in the
Office. First, Mali's economic standing and the role of rice in the
agricultural economy aré briefly reviewed; second, the specific objec-

tives of the study are outlined.

1.1 Mali's Past and Current Economic Standing

Mali, former French Soudan, is the largest country in Sahel with‘a
total area of about 1,204,000 square kilometers. According to the 1976
census, its population was to 6.3 million, 90 percent of which lives in
the southern half. As much of the territory is flat, Mali has a natural
advantage in the utilization of water resources embedded in the meanders
of the Niger and Senegal Rivers.

Mali's mineral reserves are still being assessed and principally
include phosphates, bauxites, manganese, iron-ore and natural gas

[Platon, 1979]. 011 and uranium have also been traced. However their



full exploitation depends on important infrastructural investments

which would allow cheap transportation and a low-cost supply of energy
to its land locked territory (Figure 1). Comparatively Mali experienced
a very low economic growth (0.5 percent per year) during the first ﬁe-
cade after its independence in 1960. From 1972 to 1979, however, its
Gross National Product (GNP) sustained a remarkable upward trend which
averaged 4.3 percent annually [Platon, 1979].]

The main thrust of economic policy of Mali has remained its ad-
herence to development plans to achieve a number of economic objectives.
Between 1961 and 1979 the Government of Mali enacted four economic de-
velopment Plans or Programs. Table 1-1 summarizes the main features of
three of the major Plans.

The first Plan was prepared in 1960-61. The objectives were to in-
tensify agricultural production, improve Mali's export potential, build
processing industries and achieve an effective state control of the
economy. As Jones [1976] points out, however, the first Plan failed to
match planned and actual expenditures because prescribed investments
and support policies did not succeed in generating the output the plan-
ners had expected.

The 1970-73 “Program of Economic and Financial Rehabilitation" was
aimed at correcting a disastrous economic situation. The main economic

indicators over this Plan's period reveal a less spectacular improvement

]The most comprehensive study to date of Mali's past and current
economic performances is presented by Pierre Platon in the December 21,
1979 issue of Marchés Tropicaux et Méditerranéens. This 100 page paper
contains useful details concerning the trend in macro-economic aggre-
gates.
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in the primary sector. Food crop production declined because of the
Sahelian drought of the early 70's. However cotton production increased
by 75 percent during this period.

The Five Year Plan (1974-78) emphasized self-reliance and agricul-
tural income generation processes more or less free from the vagaries
of the weather. Although aggregate economic indicators are not avail-
able, it is possible to expect actual spending to remain below its pro-
jected level as the annual inflation rate increased to 9.6 percent over
the second half of the 70's and because foreign aid remains so large a
share in the total planned expenditures. However Platon [1979] has re-
ported that energy production has increased by 90 percent over its 1972
level, and Mali has almost achieved self-sufficiency in cereal produc-

tion.

1.2 The Agricultural Sector

Agriculture is the mainstay of the Malian economy and contributed
45 to 50 percent to the GNP over the last two decades [CILSS, 1977].
Crop land estimated at 1.8 percent of total area and 18 percent of the
arable land is 1imited to the southern half of the country where rain-
fall is relatively higher (600 to 1,300 mm) and irrigation is possib]e'
from the floods of the Niger, Bani and Senegal Rivers.

Major food grains (rice, millet and sorghum) occupy 80 percent of
cultivated land. Peanuts and cotton respectively use up 13 and 6 per-

cent of it [CRED, 1976]. On a national average, crop production and

animal husbandry provide 46 and 45 percent of the agricultural income,
respectively. The evolution of agricultural land use and major crop pro-

duction is shown in Table 1-2. The wide adoption of animal traction, the
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increasing trend in the use of fertilizer and other modern techniques
and recent efforts in the intensification of agricultural extension ser-
vices are evidences of the potential of Malian land and labor. Begin-
ning in 1974-75 the trend in food crop production has brought Mali to
the edge of self-sufficiency in cereals with no substantial increases
in the cultivated area. However, to sustain higher levels of cereals
production, adequate price policies need to be adopted. In 1977-78
only 4 percent of the production of coarse cereals was marketed through
the official channels [Platon, 1979]. However the 1977 CILSS study
(Marketing, Price Policy and Storage of Food Grains in the Sahel) showed
no clear indication that the agricultural sector in Mali has had typi-
cally poor or declining terms of trade with the rest of the economy up
until the mid 1970's (pp. 141-147). The government extraction of an
economic surplus from the primary sector through lower producer prices
to provide investment funds for industry has certainly become a heavy
burden. |

Successive increases in the official producer price of major cere-
als since the mid 1970's seemed to have lagged behind an inflationary
pressure that had already eroded farmers' incomes. Other issues of con-
cern in the Malian agricultural sector are discussed at length in the
1976 CRED report and many studies are now available on grain marketing

and price policy in Mah'.2

2Most recent in the series are the two volumes on "Marketing, Price
Policy and Storage of Food Grains in the Sahel [CILSS/CLUB du SAHEL,
1977] and "Reforming Grain Marketing System in West Africa: A Case
Study of Mali" by Eliot Berg [1978]. The latter paper examines the food
grain marketing problems in Mali and analyzes why numerous proposals for
reform have proven infeasible or too difficult to implement.



Rice in Malian Economy

Although millet and sorghum remain the staple food of most Malians,
rice consumption has been increasing much faster than its rate of pro-
duction particularly during the last decade. Rice contributes only 2.2
percent to the GNP and 5 percent of the total value of agricultural pro-
duct [IBRD, 1976]; it provides 15 percent of the national supply of
calories and its consumption rate is estimated at 3 percent annually
[West Africa Rice Development Association (WARDA), 1980]. However, the
per capita average of 20 kg per year conceals such striking regional
disparities as 90 and 170 kg per capita in Bamako and the Office du
Niger zone, respectively. The trend in rice consumption and availabil-
ity is depicted in Table 1-3. Rice imports were eliminated over the 18
year period shown only twice: first, from 1966 to 1968 and second, af-
ter 1976 when the total production of paddy crossed the 200,000 metric
tons mark. Imports peaked during the drought years of 1972 to 1974.

Higher rates of consumption of rice are expected to be sustained
through the year 1990 with an estimated 4.5 percent annual growth
[WARDA, 1980]. This is because rice is becoming an exceptional grain in
the urban consumer diet particularly for its cooking characteristics and
good taste relative to coarse cereals. In recent years, however, govern-
ment policies may have contributed to the increase in the demand for
rice. For instance during the drought years of the early 70's, rice
prices at the consumer level were kept unchanged in the face of soaring
world prices. As a result this induced at least in the urban centers a
substitution of the relatively cheap imported rice for the domestic low-

values coarse cereals [WARDA, 1977].
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TABLE 1-3. Rice Availability and Consumption (in 1000 Metric Tons)

Availability
Consuuptio?
a b Changes in Seeds a Net ¢ per Capita
Year Production Stock® Losses Net Imports Availability (kg)
1961 120 n.a. =21 -13 86 19
1962 120 n.a. -24 -15 81 18
1963 124 n.a. -26 -5 ) 93 22
1964 107 n.a. -19 -1 87 16
1965 103 n.a. =21 -4 78 17
1966 108 n.a -22 0 83 16
1967 103 n.a. -22 0 81 17
1968 12 n.a. -24 0 88 17
1969 88 n.a. -19 20 89 18
1970 105 n.a. -19 15 101 18
19m 106 n.a. -22 15 99 20
1972 127 n.a. -28 k)| 134 15
1973 65 n.a. =17 46 94 20
1974 59 -18 -18 n 94 14
1975 140 -23 =27 20 110 23
1976 169 10 =31 0 148 24
1977 228 n.a. 289 n m 33
1978 143 n.a. n.a. n.a. n.a. n.a.
1979 - 176 n.a. n.a. n.a. n.a. n.a.
1980 n.a. n.a. " n.a. n.a. n.a. n.a.

Source: WARDA Rice Statistics Yearbook, 1976; Marchés Tropicaux, December 1979.
3Ending year of the agricultural season.
bPaddy has been converted to rice at a milling rate of 0.65.

cChangcs in stocks represent stocks at the end of the indicated year minus stocks at the beginning
of the same year. Figures for 1961-73 are not avaflable but are believed to be negligible.

dAssuming a seeding rate of 100 kg per hectare. Losses are assumed to be 10 percent of the gross
yield before seeds are subtracted. Data on area planted are from Table 1.2. Seeds and losses are
finally converted to rice equivalent at the 0.65 milling rate.

®Net availability {s defined as production minus seeds and losses, minus changes in stocks plus
net imports.

fPopulation each year was calculated by extrapolating from the 1976 census figure of 6,300,0C0
at an annual growth rate of 2.5 percent.

IThe area planted to rice for 1977 was calculated as the average of the three preceeding years,
before deriving estimates of seeds and losses.



n

Recent projections of the per capita rice consumption for 1983,
1990 and the year 2000 were shown to be 48, 79 and 92 kg respectively
[Platon, 1979]. This calls for production requirements of 646, 1214 and
1987 thousand metric tons of paddy. Thus for self-sufficiency to be
maintained through the year 2000 assuming a total population of 10.2
mil]ion3 average paddy yields for Mali as a whole will have to pass the
2.2 mt per hectare mark.

Several types of rice cultivation are found in Mali, however, as
described in Table 1-4, four main types can be distinguished. The old-
est type is the traditional flooded production system practiced along
the flood plains of the Niger toward Segou, the Bani River toward San
and around Mopti. Individual holdings average 1.5 hectares with yields
of 0.5 to 0.7 mt per hectare. Practically no water control exists ex-
cept in some cases where small earth dikes are constructed along river
banks. The use of animal traction in the traditional flooded system is
also very limited.

Controlled submersion is the production system characterizing the
" government financed rice development Operations (at Segou and Mopti).

Rice is produced on nonlevelled land or polder4 with an inlet gate, a

3Extrapolated from the 1976 census figure of 6,300,000 using a
growth rate of 2.5 percent, believed to be the annual rate of growth
based on comparisons with partial surveys done in 1960 and 1967
[McIntire, 1979].

4The term is used in Mali to describe an assemblage of a large num-
ber of small, inexpensive partial-water control works along river banks.
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unique irrigation and drainage cana15 and delimited by an earth dike
retaining the floods along the river bank. With no capacity to fill the
polder when floods are late, this system is still not free from the
vagaries of the weather. Yields are known to be higher than the tradi-
tional system and vary from 1.2 to 1.5 mt per hectare. Animal traction
is practiced but fertilizer use is limited.

The gravity irrigation system at the Office du Niger supplies 40
percent of the doemstic production of paddy in Mali and virtually 70
percent of the quantities of milled rice marketed through government
channels. The basis of the system is a diversion dam at Markala, and
a main canal serving two feeder canals. Although the Markala dam cannot
store water, it raises the river's level and so provides full control of
water to all the rice fields. The Office is a very extensive system
with average holding of 9 to 10 hectares (in the recent past). Office
settlers are more specialized in rice production than are rice farmers

in the adjacent Operation Riz Segou. In some sectors of the 0.N. rice

yields can reach 2.5 mt per hectare and above.

The fourth production system is the rainfed/swamp cultivation en-
countered in southern Mali where rice is grown in rotation with maize,
sorghum and peanuts, and where cotton remains the main cash crop. Im-

proved variants of the system using fertilizer and animal traction are

5The unique irrigation and drainage canal was recently built only
for the Operation Riz Segou to allow some level of control of the floods
toward greater security. In the past partial control systems of the Rice
Operations were totally at the mercy of the level to which the rivers
rise. This was clearly illustrated when Qperation Riz Segou harvested
only 21 percent of the area sown in the drought year of 1972-73 [CRED,
1976, pp. 9-10].
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represented in the zones sponsored by the QOperation Riz Pluvial and

Riz de Bas Fond in the Sikasso region. Yields are reported to range

from 1.5 to 1.8 mt per hectare.

Rice Policy and Role of the O0.N.

Historically rice has remained for a long time the basis for the
Government of Mali's cereals policy. In years of deficient cereal pro-
duction as millet is unavailable on the world market and imported sor-
ghum lacks the organoleptic qualities of locally produced sorghum, rice
must then be imported to make up for the grain deficit [WARDA, 1977].
In 1974 as the drought was ending, the government's import of rice
reached their maximum ever (71,000 mt of milled rice). But the main
thrust of the government cereals policy is the maintenance of self-
sufficiency, the increase in rural incomes and the improvement of the
general level of nutrition of the population. This policy is mainly
built on the incorrect assumption that rice is more nutritive than

coarse cereals6 and the argument that rice production in irrigated and

and flooded zones is more reliable and secure against both subnormal

rainfall and drought than is rainfed cultivation of coarse cereals.

6This assumption is maintained in the "Bilan Ceralier", a June
1972 publication of the Ministry of Rural Development (Institut
d'Economie Rurale). It is known objectively, however, that rice is not
more nutritious than millet, at least in terms of grams of protein and
fats per kilogram of grain. See FAO Food Comsumption Table for use in
Africa, 1969, pp. 16-22. However consumer prices for rice are higher
per thousand calories than consumer prices for sorghum and millet
[Humphreys and Pearson, 1979]. This is consistent with rice's position
as a preferred prestige cereal.
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In fact in accordance with its second Five Year Plan (1974-78) the
government of Mali has emphasized public investments and interventions to
take advantage of the possibility of large scale, low-cost rice land de-
velopment in the flood plains of the Niger and Bani rivers. This has
been the orientation of the government in the last 5 to 6 years with in-
creased investment in the Office du Niger's irrigated system and the em-
poldered Rice Operations at Segou and Mopti. Growth in global terms has
been achieved more at the Office than in the other Rice projects, parti-
cularly because output from the latter depend to some degree upon the
patterns of rainfall.

The Office du Niger has kept a leading role in Mali's rice produc-
tion and marketing for more than 30 years. Table 1-5 compares relative
performances and clearly demonstrates the contribution of the Office du
Niger among major rice projects in Mali over the ﬁast decade.

Paddy production from the Office is shown to range from an average
of 40 percent of the total Malian production during normal rainfall
years to as high as 90 percent in drought years, when output from other
major rice projects has failed. Official marketing of paddy appears to
be drawn most entirely from the 0.N. during bad years but it averages -
65 percent in normal rainfall years. By the 1977-78 crop year, produc-
tion targets set forth by the government for the 0.N. in the framework
of the Five Year Plan (1974-78) were already fully surpassed without
much of the planned investments for infrastructure development being

realized [0.N., 1980]. This is illustrated in Table 1-6. Thus yield
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TABLE 1-6. The Five Year Plan's Objectives and Actual
Production of Paddy at the Office du Niger

Plan's Targets 0.N. Achievements

Area Production Area Production

(000 ha) (000 mt) (000 ha) (000 mt)
1974-75 38.5 62.0 40.5 - 86.0
1975-76 38.5 66.0 39.9 90.0
1976-77 38.5 70.0 39.5 94.4
1977-78 43.0 85.0 37.9 101.0
1978-79 50.0 98.7 36.6 95.0

Source: Mimeo, 0.N. Direction Generale, presented at the "Confer-
ence Speciale Consacree aux Problemes de 1'Office du Niger," November

1979.



18

increases in the second half of the 70's allowed the 0.N. to reach the
Plan's targets with a smaller area under rice cultivation than planned.
The Office du Niger was instituted in 1932 as a French public en-
terprise with a mandate to carry out development work and a socio-econo-
mic organization centered around the settling of independent farmers
for the production of irrigated rice and cotton on a large-scale. It is
the only agricultural undertaking in Mali that has not been affected by
the drought of the early 70's, thus passing a crucial test of its impor-
tance to the Malian economy. When compared to other major rice projects
in Mali the Office also has the advantage that its main capital costs
are sunk, which places it in a relatively better position in terms of net

social profitability from the nation standpoint.7

It is partly for this
reason that aid donors are now willing to invest in the rehabilitation
program now underway at the Office.

Having proved its mettle the Office current policy is to consolidate
the existing infrastructure before embarking on any expansion of the cul-
tivated area. This is the phase of intensification which is evolving in
four main directions: (1) redesigning the irrigation system to conform
it with an adequate levelling of fields; (2) rehabilitating the drainage

network badly affected by lack of maintenance; (3) the eradication of

7A number of WARDA recent studies have shown the current technique
at the 0.N. to have the highest net social profitability of the rice
production techniques considered for Mali. When costs are adjusted for
expected adoption of improved practices, the Office system still ranks
second after the expected intensified technique for Operation Riz Seqou.
For more details on net private and social profitability among different
techniques in Mali, see WARDA/FRI, Stanford, September 1977 and more re-
cently, S. R. Pearson, J. D. Stryker, C. P. Humphreys and others in Rice
in West Africa: Policy and Economics, Stanford University Press, 1981.
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weed infestation; and (4) reducing the size of holdings from the 1976
average of 10 hectares per settler to about 6.5 hectares [WARDA, 1977].
Yield improvement being the ultimate goal of the program, the Office
will have to make maximum use of the knowledge gained in all domains in
order to avoid the mistakes and hitches of the past. This study was to
provide for the first time a detailed account of the economics of farm

production at the Office du Niger.

1.3 Problem Setting and Need for the Study
Everyone familiar with the checkered history of the Office du Niger
would agree that the output it achieves today is disproportionately low

given the capital investments and the amount of experience accumulated

over nearly 50 years of trial and error. The irrigation/drainage in-
frastructure which had been designed with a view to the development of
960,000 hectares today irrigates less than 50,000 hectares [0.N., 1963].8
The administration, which includes currently some 3,800 employees is

also disproportionate to the output generated and the active agricultural
population which it is responsible for serving. As de Wilde [1967] com-

ments:

"It is perhaps this disproportion between the original
goal and the actual accomplishment that provides the funda-
mental explanation of the great instability in the policy of
the Office and its unsatisfied search for a technical, economic
and human equilibrium" (pp. 246-7).

Attempts have been made in the past to alleviate technical deficien-

cies. For instance the construction of the Markala dam terminated in

8The source of the information is "Historique de 1'0Office du Niger,"
mimeo prepared by Mr. Djibril Aw for a training course for the benefit of
the extension personnel of the 0.N., 1963.
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1947, provided the scheme with full water control to all the rice
fields, some as far as 200 km from Markala. Intensification of some
agricultural practices was introduced in the late 50's. For rice this
meant switching from direct sowing to transplanting of seedlings grown
in nurseries [de Wilde, 1967]. For cotton, then a major cash crop, in-
tensified practices included the use of improved varieties, fertilizer
and pesticides, improvement of drainage and irrigation etc.

In general past intensification campaigns enjoyed only a modest
measure of success mostly because farmers in attempting to intensify both
rice and cotton cultivations encountered serious labor bottlenecks
[de Wilde, op. cit]. It is believed that the shortage of labor prevented
the scheme from reaching its historic target of several hundred thousands
of hectares of developed land. It was the shortage of labor that also
motivated the Office management to embark on mechanization of some agri-
cultural operations and particularly the preparation and levelling of
land, and the use of subsoiling techniques. Above all, however, it is
the lack of primary data on the socio-economics of farming practices of
the settlers that has constrained the 0.N. in its search for an economic
equilibrium. Since labor remains the basic 1imitation to increased pro-
duction, it is the output in terms of returns to labor which must be
maximized. Any choice of techniques therefore must be determined in the
light of this goal.

In January 1978 the West Africa Rice Development Association (WARDA)
honored a long standing request by the Office to examine the collection
and analysis of agricultural statistics by its Bureau of Economic Affairs
[WARDA, 1978]. The mission also came about as the Office began the pre-

paratory phase of the intensification program which is to involve land
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levelling and drainage works, rehabilitation of the irrigation works as
well as adoption of improved crop husbandry practices. WARDA then pro-
posed that socio-economic studies be conducted to fill in some important
gaps in the present knowledge base in the Office. The agro-economic
survey conducted by this author from November 1978 until April 80 at the
Office du Niger was the first of such studies9 and constituted an inte-
gral part of the preliminary phase of the intensification pr'oglr'am.]0
Specifically the study was to provide information and supplement the
data necessary for the analysis of three main problem areas identified
by the WARDA mission: (1) the problem of undercapitalization of some
settlers and the steps needed to improve their plight; (2) the problem
of determination of the quantity and the distribution of labor use by
current settlers; and (3) the problem of field and storage losses [WARDA,

1978].

1. Under-capitalization of Settlers

n of some settlers,

Although the problem refers to underequipment
it also touches the whole issue of farmers’ capital asset structure, for

instance its acquisition and replenishment. It was felt that a proper

9A second study by the Institut d'Economie Rurale of the Ministry of
Agriculture and Rural Development began in June 1980; it was to be mainly
qualitative and to address the socio-economic and motivational aspects of
farming in the 0.N. settlement.

]oThe intensification program itself was the result of a WARDA iden-
tification Mission requested by the Malian Ministry of Agriculture and
Rural Development in 1974.

]]The term describes any state of equipment endowment below what is
considered at the Office as a minimum requirement i.e. a pair of oxen,
a plow and a harrow.
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assessment of the current situation would help in proposing ways of im-

provement to the benefit of both the Office and its settlers. The 1975-
76 records of the 0.N. showed that 18 percent of the farmers had one or

no oxen. By 1978-79 prior to the beginning of this study, this ratio

had reached 21 percent according to the Office annual report.

2. Determination of Labor Use and its Seasonality

As no accurate estimates of labor use and its seasonal distribution
has ever been made, it was essential that this study lay stress on that
important aspect, particularly in view of the fact that the Office is
embarking on an intensification program aimed at consolidating its pre-
sent infrastructure and raising yields to about 4 mt per hectare with a
reduced average holding per settler. An early study by WARDA in 1977
had shown that for such levels of yield to be achieved, labor demand per

12 in

hectare would have to increase by approximately 70 percent.
households be able to supply the additional labor at the time needed
i.e. is there any utilized pool of labor that households could draw

on or will they have to reduce output of other crops]3

and squeeze out
their involvement in off-farm occupations? If so at what costs? Speci-
fic answers to such questions require first, an assessment of the exist-
ing use of family and hired labor and second, an attempt to portray

future likely changes.

]zThe WARDA report however does not show explicitly the underlying
assumptions.

]3For instance cultivation of dryland crops such as millet, sorghum
and maize on small plots or vegetable growing.
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The problem of field and storage losses was recognized as one that

also should be looked into given that losses have been reported substan-

tia at some time. The results of the post harvest survey have already

been made available under a separate publication.

14

Answering the first two problem areas discussed above was to be

part of a much broader set of objectives proposed for this study as

spelled out in the next section.

1.4 Objectives of the Study

The specific objectives of this study are to:

describe the socio-economic conditions of rice production at the

estimate the income and expenditures of the settlers over the
course of a year and compute the real cost of producing paddy
in the Office du Niger on the basis of the current level of
resource utilization in the settlement.

estimate the total quantity of labor used on farms, its seasonal

distribution and allocation of labor to farm and non-farm

develop models of rice farming that could increase farm income
using improved technologies.

study the economics of undercapitilization of Office settlers

1)
Office du Niger.
2)
3)
activities.
4)
5)
and the issues of risk.
14

See WARDA Occasional Paper No. 5, by Kamuanga and Spencer (Jan-

uary 1981).
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6) discuss policy implications for the Office du Niger and the

government of Mali.

A description of the Office du Niger both as an enterprise and a
settlement of rice contract-farmers is given in Chapter 2. The research
approach and data collection procedures used to fulfill the above objec-
tives are presented in Chapter 3. Analysis of the survey data is car-
ried out in Chapter 4 through 8 and policy implications are discussed in

Chapter 9.



CHAPTER 2
THE OFFICE DU NIGER: ORGANIZATION AND SITUATIONAL ANALYSIS

2.1 Introduction: A Historical Perspective

The intriguing history of the Office du Niger goes back to 1918
when a French Mission noted the failure of dryland cotton cultivation
in northern Mali and concluded that flood waters from the Middle Niger
Basin were remarkably suited for the irrigation of cotton [de Wilde,
1967]. The success of pilot projects in the 1920's on the basis of
experiences with family and wage labor led the French government to

approve a program for the general development of the Middle Niger

Basin (Figure 2.1). On January 5, 1932 the Office du Niger was created~w

as a public enterprise with the mandate to carry out development work

and settle villagers in order to undertake irrigated agriculture. Rice \

was to be their subsistence crop and cotton their cash crop. The latter
was mostly needed to supply France's own embattled cotton industry after
World War I.

There is no need to repeat here much of the narrative found in
various publications concerning the history of the Office until 1960.'l
We shall only highlight certain aspects of the failure to achieve
the development that was originally expected and summarize where the

Office found itself in the sixties and in the seventies.

]For further information see Guillaume [1960], de Wilde [1967],
Jones [1967] and a series of Notice Historique documents available
from the 0.N.
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The Office du Niger in the 1960's

From the beginning the Office has been concerned with both the
development of land for irrigation and the settlement of the population
that could undertake the necessary farm work. By 1961 the 0.N. com-
prised more than 45,000 hectares of irrigated land on which a popula-
tion of 37,000 persons produced 41,000 tons of paddy and 7,000 tons of
seedcotton. That year the administration until then in the hands of
the French, was turned over to the Qovernment of Mali.

Until the end of the 60's the Office as an enterprise, however,
has never been capable of amortizing or earning a return on the public
capital invested in it, which in terms of CFA francs of constant
value amounted in 1960 to about 44 billion (or $175 million) [de
Wilde, op. cit.]. When Malians took over the administration of the
scheme in 1961 the operating deficit amounted to 276,383,000 CFA

francs.2

Still the government embarked the Office on an ambitious
expansion program within the framework of the first Five Year Plan
(1961-66) targeted at 87,000 tons of paddy and 30,000 tons of seed-
cotton [0.N., 1979]. However, the difficulty in recruiting new
settlers in the early sixties restricted the labor supply at a time

when a massive exodus (the second) of settlers of Voltaic origin was

2The source of information is a mimeo by the Direction Generale
presented at the "Conference Speciale Consacree aud Problemes de
1'0ffice du Niger" November 1979. The deficit was broken down as
follows: 142,381,000 CFA francs in the Agricultural sector (rice
and cotton), 127,487,000 CFA francs from marketing activities and
6,515,000 CFA francs from the industrial and associated activities.
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underway, particularly in the Kolongo sector. This prompted the O.N.
management to proceed with direct farming using wage labor on large
scale in order to attain the plan production objectives.3 As shown
in Table 2.1 and 2.2 however, the decline in production of both rice
and cotton went hand in hand with the decline of the population, but
was also precipitated by a substantial reduction of the number of

4 By 1969 there were 26

agricultural equipment owned by farmers.
percent fewer work oxen, 18 percent fewer plows and 20 percent fewer
harrows in the settlement. Only the number of carts seemed to have

increased slightly.

The Seventies
The new decade practically began in 1969 and saw drastic changes
in the orientation and objectives of the 0.N. As a result of drainage
problems cotton cultivation was suspended and its land converted to
rice. The move also prompted the Office management to reduce the
size of its administration to some 1,700 employees.5
Direct farming using wage labor was still practiced on 42 percent

of the rice land and contributed 48 percent to the Office rice output.

Although this type of farming had shown in the past relatively better

3The approach even received more impetus because it was in
accordance with the desire of the socialist government then in power
to demonstrate the efficiency and superiority of collective farming
as an instrument of both modernity and progress [Jones, 1967, p. 306].

4Much of the drop in the density of farm equipment was due to
smuggling consequent to the departure of Voltaic nationals and
desertion of some Malian farmers.

5The number of employees increased again with expansion of rice
and sugar production, over much of the 1970's.
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TABLE 2-2. Agricultural Equipment of the Settlers (in units)

Situation in 1961, 1969 and 1979

Population of

Year Work Oxen Plows Harrows Carts Settlers
1960-61 10,144 4,453 1,475 1,126 38,321
1968-69 7,501 3,655 1,185 1,136 29,802
1978-79 15,680 6,790 4,538 2,761 52,529

Source: O0.N. Bureau of Economic Affairs.
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results for rice than for cotton, inadequate supply of labor kept in-‘
creasing recurrent costs of production, already high given the degree
of mechanization required. As years of "good money after bad money"
failed to improve the overall performance of direct farming, the
area planted to rice under this system was gradually brought down.6
In 1978-79 only 2 percent of the rice land (600 hectares) were directly
farmed this}time for seeds development and multiplication purposes.

Although raising yields was the driving motivation in the 1970's,
the Office was still facing three fundamental problems. First, the
irrigation system was designed on the basis of inadequate data which
has made it difficult to level fields and irrigate properly. Second,
drainage problems exist because of the lack of maintenance of secondary
and tertiary level drainage canals. In fact, as stipulated in the
contract, farmers are required to maintain terminal supply channels
and drains, or, alternatively, to pay for having this work done by
the Office. Often they do neither. In the sector of Kolongo for
instance many canals are sanded up and embankments have caved in, a
situation which led to the abandonment of some 5,000 hectares. Third,
weed infestation is another big problem, particularly in the case of '
Kolongo where the growth of rhizomatous wild rice (Oryza longistaminata)
seriously affects yield.

In 1ight of these continuing problems the Office management has
been adhering to a policy of consolidating the existing network be-

fore embarking in new expansions.

6But this also came as a result of the decision by the new
government in power since 1968 to abrogate any form of collective
farming.
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2.2 The Physical Environment

1. Climate, Soils and Topography

The climate in the Office du Niger zone is typical of the
Sudano-Sahelian savannah with rainfall averaging 600 mm per year, 95
percent of it concentrated within the three months of July through
September. Monthly average temperatures range from 26 to 35°c, but
a maximum as high as 45°c has been recorded in the past. Evaporation
measyred in a Colorado Tank is estimated at 3,000 mm a year, higher
than rainfall each month, thus making irrigation a necessity, [WARDA,
1977].

Soils in the 0.N. area are alluvial and very deep. Their
morphology varies from very sandy to nearly pure clay deposits. But
sandy and hydromorphic soils have always been gxcluded from land
development in the area. With very low levels of organic matter (0.4
to 2 percent), nirtogen content is the most important factor limiting
yield across all type of soils. The Office soils are also character-
ized by a low level of phosphorus content (0.01 to 0.05 percent)
[WARDA, op. cit.].

Irrigation by gravity in the 0.N. area has been possible be-
cause of a slope gradient of 5 to 10 centimeters per kilometer in the
whole Central Niger Delta. However, the micro relief is very uneven
in many places and on swelling clay soils, recurrent shrinkage cracks
due to overdrying can cause landslips, thus necessitating continual
maintenance works if the quality of the installations is to be

preserved.
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2. The Irrigation Infrastructure

The infrastructure now in palce at the Office is more than 40 years
old. Some hydraulic works are still in good shape, others however need
major repairs or even new designs to carry out production at acceptable
level. The main infrastructure comprises: (1) a dam at Markala
on the Niger River, about 250 kilometers downstream from Bamako; (2) an
8 kilometer addictor canal that pours into two feeder canals (Macina
and Sahel) totaling 235 kilometers. The feeders are extended throdgh
the bed of an ancient floor drain of the Niger (Fala de Boky-weré) to
the south and a natural depression of the Lower Kala near Niono center
Fala de Molodo) to the north (Figure 2-2). In addition the Office had
a network of dirt roads totaling 350 km, some are national roads.

The basic irrigation infrastructure described above is the property
of the government of Mali. The Office as an enterprise owns only the
network of secondary and third level canals and drains. As of 1979 the
total irrigation/drainage network was 5972 kilometer long, distributed
as shown in Table 2-3 below.

TABLE 2-3. Size Distribution of Water Canals
at the 0.N. (in kilometers)

Type Supply channel Drainage
primary 246 329
secondary 483 551
tertiary 2190 2173

Total 2919 3053

Source: Office du Niger, Bureau des Etudes Générales.
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Water supply depends in the first place on the output of the
Niger River at Markala estimated at 4,000 to 5,000 cubic meters in
September and only 70 to 130 cubic meters in May. The actual output
at the entrance of the feeder canals, however, is conditioned by the
state of maintenance of the dam. Silting at the entrance (Point A) of
the main canals is known to limit supply particularly in period of low
tide. The supply at the fields' level is also known to be below the
maximum aéhievab]e as many laterals are overgrown with weeds and some
have silted in considerably. There is a substantial difference between
developed lands along the two main canals. Initial land development
was done along the Macina Canal which now irrigates rice fields for
the two sectors of Kolongo and Kokry. Hydraulic works were superfi-
cially installed and the zone is invaded by rhizomatous rice. The
yield potential is much lower than that of the other sectors (average
1 to 1.2 mt). Along the Sahel Canal which was prolonged beyond Niono
for the creation of the Kourouma sector in 1952, land is more fertile,
the irrigation structures and weed infestation cause relatively less
problems. Yields of up to 3 mt per hectare have been reported in some

years.

2.3 Organization of the Office Du Niger

Figure 2-3 depicts the administrative organization of the Office
du Niger. The chart shows that the Office is not simply a service
responsible for public works and settlement, rather it is an enterprise
with a comprehensive jurisdiction extending to commercial as well as
administrative and agricultural questions. Seven departments (or

Services) and 3 special Bureaus coordinate the organization of
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production, milling and marketing of rice and sugar. The Office also
runs a 2,000 head feedlot for cattle fattening and produce citrus for
local markets.

However, only three departments are actually involved with produc-

tion matters: the Bureau des Etudes Generales (BEG), the agricultural

department (Service Agricole) and the Bureau of Economic Affairs (BAE).

The BEG conceives and executes engineering works (topographic, hydraulic
and cartographic) needed for the construction of production infrastruc-
tures. The Bureau is also responsible for the construction of houses
for Office settlers. The Agricultural department coordinates production
activities and supervises the extension service. It is also in control
of harvesting and mechanical threshing of paddy. The Bureau of
Economic Affairs collects statistics on industrial, commercial and
agricultural productfon activities. It remains the only place where
any statistical data on the 0.N. can be found. It also estimatés costs
of works undertaken by the department of works and supplements the work
of the Accounting department. The organizational chart of the BAE is
shown in Figure 2-4.

The current statutes of the 0.N. particularly its obligations to

7

the government were still being discussed in 1980." Historically the

Office has been more or less sovereign within its territorial limits.

7A special Conference on the problems of the Office du Niger,
sponsored by the President of Mail was held in November 1979 at
Segou headquarters. Among other issues debated were the question of
future orientation of the 0.N. and the adoption of its new statutes,
in view of the fact that Mali was returning to a "normal constitutional
life" after 11 years of military rule.
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It has integrated economic and social activities and performed as a
public autonomous enterprise with the responsibility to achieve
profitable operations and, at the same time, satisfy the social needs

of a large farming population entrusted to its administration.
2.4 The Settlement Policy and the Structure of Farm Production of Rice

1. The Settlement Contract

The idea of settling independent farmers has been an important
part of the French colonial doctrine for rural development before the
0.N. was established [Jones, 1976]. In the 1920's experiences with
both family and wage labor had shown the advantages of having the
developed land assigned to tenant farmers who would face the risks and
reap the benefits of their work after payment of a fee for services
rendered to them. However with forced labor laws then a part of the
.colonial institution over much of Africa, the decision to settle on the
Office land has not always been that of thecolenists themselves [Magasa,
1978; Zahan, 1963]. Forced recruitment practices were abolished and a
liberal policy was introduced since 1952.

At present the Office processes applications from prospective
settlers at a rate of about 3,000 a year during the last 5 years or
so.8 0f the more than 3,000 admission requests processed in 1978-79

only 350 were retained. In fact an admission rate of 15 percent

seems to have been maintained in recent years.

8Personal communication from the Bureau de Paysannat, 1979.
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As delay in the delivery of farm equipment is common, the Office
usually proceeds with land plowing and sowing for the farmer during
his first year on the settlement. The head of the household (usually
referred to as the colonist) is also entitled to foodstuffs for the
nourishment of his family before the first harvest. Although the norm
used in allocating land to incoming settlers has changed over time, it
has been maintained at 2 to 3 ha per working man in recent years. The
first statutes of the 0.N. provided that the colonists should become
the owners of their land after ten years' cultivation. This clause
was never applied and indeed was later repealed [WARDA, 1977]. At
present, the settler has a cultivation right that is transferable by
inheritance. Still this right can be withdrawn if he makes bad use of
the land or if he does not abide by the obligations imposed by the
Office administration. Major contract obligations between the Office

and its settlers are spelled out below.
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Office du Niger Colonist
1. To supply irrigation water 1. To cultivate the land allocated
to him
2. To repair and maintain pri- 2. To abide by the 0.N. recommended
mary and secondary level agricultural practices
canals for irrigation and
drainage
3. To supply fertilizer and 3. To maintain field level supply
improved seeds and drainage canals
4. To provide mechanical thresh- 4. To deliver the harvest entirely
ing of the rice harvest to the Office management after
allowances for home consumption
and seeds

5. To provide extension services 5. To pay in kind a fee of 400 kg
of paddy per hectare as partic-
ipation in amortization, upkeep
of the infrastructure and
supervision

Source: O0.N. Bureau de Paysannat.

2. The Settlement Population

Table 2-4 depicts the number of farm families by sector in 1979.
The 1979-80 0.M. records indicate a population of 54,110 people in
4,985 farm families. This is an all time peak which supports an ever
increasing trend since the early 40's despite two successive waves
of departures in the late 40's and early 60's. For the last 20 years
however, the attractiveness of the Office settlement has suffered from
an emergence of opportunities elsewhere in Mali. The most conspicuous
of these has been the rapid development of profitable cotton growing in

the dryland farming area now sponsored by the Companie Malienne de

Developpement de Textiles (CMDT) [de Wilde, 1967]. In the late 60's

and early 70's the development of empoldered rice cultivation on the

Niger Valley at comparatively modest cost constituted another setback.
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TABLE 2-4. Number of Farm Families by Sector at the O.N.

Sectors Number of Families
Niono 611
Sahel 305
Molodo 718
N'Debougou 1,032
N-Dogofry 590
Kourouma 589
Kolongo 479
Kokry 390
Total 1978-79 4,714
1979-80 4,985

Source: O0.N. Annual report 1978-79; 0.N. Service Agricole, Annual
Report 1979-80.
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An overall average rate of growth of about 2 percent per year
since 1961 is implied in the trend depicted early in Table 2-1. The
highest rate of growth in the 70's (nearly 8 percent) is attributed to
two main reasons: first, the discontinuance of cotton cultivation and
suppression of direct farming turned many full-time wage laborers into
rice farmers as colonists. Second, the Sahelian drought demonstrated
the vulnerability of empoldered rice cultivation and the impredictable
nature of harvest in drylanﬁ farming. These factors increased the
number of applications for settling in the Office du Niger.

As to the origin of settlers, recent statistics at the Office
show that 62 percent of the colonists come from the 4th Region (Segou)
and 18 percent originate from the Sikasso Region. Voltaic nationals
currently make up only 16 percent of the Kolongo sector population.
Major ethnic groups are Bambara (42 percent), Minianka (21 percent),
Mossi and Samogo (12 percent) and 24 percent originate from different
minor ethnic groups. About 60 percent of the colonists have between
10 and 40 years of settlement. This seems to indicate that many
farmers have a long lived tradition of cultivating rice and have

accumulated a considerable amount of experience.
3. Characteristics of the Farming Unit

Family and Rice Farm Size
The average family has 9 people although the range is known to

extend from 1 to 30 people or more.9 The actual mode of the distribu-

9For instance, one of our selected households had 48 members. The
family was made up of 5 distinct heads of household 1iving within the
same compound. Only the oldest member was registered as the colonist.
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tion is 7 members per household. Recent O0.N. statistics show that the
average size of the active population (age 8 to 55) is 7.3 per house-
hold with a spread of 0 to 20 and a mode of 4. The Office uses the
number of working men (W.M.) as an indication of the potential labor
force available in the family. In 1979 there were 2.5 W.M. per family
on the average, with a spread of 0 to 5 and a modal value of 2.

The average farm size at the 0.N. has been steadily moved down
from 10.5 hecfares in 1975-76 to nearly 7.0 hectares in 1979-80. The
reduction is due to a 7 percent drop in total area planted to rice in
conformity with the current policy of consolidating the existing
infrastructure. However, abandonment of some 5,000 ha of improved
land in Kolongo for defective drainage and weed infestation also
contributed to lowering the Office average holding size. The size
distribution of rice farms during the 1979-80 season is given in Tab]e
2-5.

TABLE 2-5. Size Distribution of Rice Farms at
the 0.N. (1979-80)

Size of farms (ha) Number of farms Percentage of total
less than 5 1246 25
5-10 2542 51
10 - 15 748 15
over 15 449 9
Total 4985 100

Source: O0.N. Bureau of Economic Affairs.
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Thus 76 percent of farmers have holdings of less than 10 hectares.
However this overall distribution of frequencies conceals a wide
disproportion in the total amount of land by stratum. For instance,
the group with holdings above 15 hectares occupy 25 percent of total
cultivated land. This is in part attributable to the 0.N. land
allocation policy whereby large families obtain holdings of size
proportionate to the number of working men available. In recent years,
however, the Office managemnt has agreed to allocate land to a limited
number of its employees, private traders and agencies. A1l of them
are absentee settlers and some have holdings as large as 80 ha where

the work is performed by wage laborers.

Farm Equipment

A11 incoming settlers are provided a pair of oxen, a plow and a
harrow for a three year repayment schedu]e.]0 In general the loan is
interest free. This initial endowment of farm equipment remains the
same for all settlers regardless of the number of hectares of rice land
they are allocated. Many settlers increase the size of their equipment
lot on their own, either by directly purchasing additional equipment
in local markets or as is sometimes the case for oxen, by raising and
training young steers. The Office may provide additional farm
equipment or even re-equip some settlers on credit; the conditions

under which such allotments are made are not specified.

loln recent years the Office management seems to require that new
settlers be equipped on their own before joining the scheme. However,
no written rules exist on the matter and its enforcement has been
difficult.
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As of 1979-80 the density of equipment in the settlement was
evaluated as follows: one pair of oxen per 4.5 hectares, one plow
per 5.2 hectares, one harrow per 7.0 hectares and one donkey-trailed
cart per 14 hectares [0.N., BAE, 1979]. The positive correlation known
to exist between the density of equipment]] and average rice yields
has been empirically established at the 0.N. both in cross section and
time series data. This point will be emphasized later in Chapter 8.

In 1978, 21 percent of the settlers had one or no oxen at all.
4. Organization of Production at the Farm Level

Cultivation Practices

With direct farming reduced to 600 hectares for seeds development
and multiplication, more than 95 percent of the rice output is produced
on settlers' fields. A typical crop calendar for rice is shown in
Table 2-6.

Many activities are staggered over time and across the entire
physical area of the Office. Field work begins in April with a shallow
pre-irrigation to permit plowing before the first usable rains arrive
in late May. Plowing, broadcast seeding and harrowing are done through-
out May and June, and sometimes as late as the first week of August.
Hand and hoe weeding are done in July and August. Fertilizer is used
on roughly 50 percent of the rice land and recommended rates per

hectare are respectively 50 kg of urea, 50 kg of ammonium phosphate

]1The density is sometimes expressed in terms of number of pair
of oxen, number of plows and number of harrows per farm unit. In 1979,
the average farm owned 1.6 pair of oxen, 1.40 plow and 1.6 harrow.
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TABLE 2-6. O0.N. Crop Calendar for Rice
Date
Field Activities Earliest Latest
First shallow pre-irrigation April 1 May 15
First plowing April 30 June 5
Second pre-irrigation May 1 June 15
Second plowing May 15 June 30
First harrowing, sowing and May 20 June 30
second harrowing2
Shallow field inundationb May 21 June 30
Second inundationC May 31 July 15
Hoe weeding June 15 July 31
Hand weeding June 15 October 31
Fertilizer application (mineral) June 20 October 31
Deep and final inundation July 10-15 August 31
Draining of fields October 25 December 15
Harvesting (cutting and binding) November 5 January 5
Stacking December 10 March 10
Mechanical threshing December 20 March 31
Paddy collection and transport December 20 June 30

Source: O.N. Service Agricole.

qFor effective seeds burial.

bTo allow for initial plant sprouting.

%To provide maintenance water.
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and 200 kg of Tilemsi phosphate.12 One application of 25 kg of urea
and 50 kg of phosphate is required at the time of tillering, a second
application of urea has to be made after plant heading. Fields are
inundated in mid-August and drained after the first of November.
Harvesting is manual and done with sickles; it begins in late November
but may continue as late as the end of January. The Office threshes
more than 80 percent of the paddy mechanically with stationary
threshers, using its own machine and crews of hired labor. The farmer
is charged 120 kg of paddy per metric ton threshed. About one fifth

of the harvest is manually threshed by settlers and household members.

Rice Fields in "hors casier" (H.C.)
A number of settlers privately cultivate some additional plots of
paddy outside the legal holdings conceded to them by the Office. These

w13 are irrigated by deviating the

illegal fields known as "hors casiers
water stream from drainage canals, or through leaks from earth dikes
that are part of the supply channel structures. In any case the

colonist uses the enterprise's means of production for a clandestine

activity to evade payment of land fees.]4

]2This is a rock phosphate domestically produced and used as build
up fertilizer. It is not always required, but is considered as part of
the recommended package given the sandy nature of some soils.

]3By contrast, with fields in "casier” or legally cultivated.
Casier is the French word commonly used to describe a unit of crop land
deTimited by a network of main irrigation/drainage canals in a specified
area.

1 owever when discovered the Office management charges an amount
of 240 kg of paddy per hectare. Many H.C. fields are in fact hidden
and some are inaccessible to extension agents.
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The total area planted in H.C. has never been estimated with
accuracy, partly for reason of survey costs %nvolved. The 0.N. own

15 14

estimates in 1979-80 for the area under H.C. were 2,958 hectares.
is believed that twice as much land may be devoted to that activity.
Much of the Office concern for farmers' involvement in H.C. springs
from the foreseable competition in the utilization of family labor
between the two types of holdings. This issue will be treated at some

length in Chapter 5.

Stock Raising on Farms

The majority of settlers keep a number of productive animals on
farms for production of meat, dairy and poultry products, for speculative
reproduction and sale, and quite commonly also for tradition. Stock
raising is also viewed by farmers as a means of capital accumulation and
an insurance against crop failure. The relative importance of productive
versus draft animals present in the settlement is depicted in Table 2-7.
Calculation of density reveals that there were 3.2 draft animals and 3.5
productive animals per farm in 1977 compared to 3.9 and 3.6 respectively
in 1980. For draft animals, this increase reflects a sustained demand for
farm equipment which has characterized much of the post drought period;
For productive animals, stock densities have increased partly in response

to the development of market opportunities in neighboring countries.

15The source is 0.N., annual report 1979-80.

16Office du Niger: Feasibility study (non-dated) p. 34.
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TABLE 2-7. Productive and Draft Animals Kept on Farms at the
0.N. in 1977 and 1980

1977 1980
Draft animals

Oxen 11,071 16,013
Donkeys 2,810 3,159
Horses 82 78
Total 13,963 19,250

Productive animals®
Cattle: cows 6,381 7,832
heifers and bulls 4,611 5,093
Sheep and goats 4,421 5,148
Total | 15,413 18,073

Source: O0.N. Bureau of Economic Affairs.

aExc]uding poultry.
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Other Agri -Activities, Off-farm Occupations and Incomes

In addition to rice and livestock, farmers in the Office derive
extra income from the cultivation of garden plots for vegetable and the
planting of millet/sorghum in small plots, in this case often outside
the 0.N. zone. In a 1974-75 survey made by the Office16 it was found
thet settlers' revenues from non rice and livestock activities amounted
to 22 percent of the revenue from rice production. Nothing is still

known on revenues they derive from non-agricultural activities.

The Structure of the Household Decision Making

Rice production takes place under the sole authority and respon-
sibility of the senior head of household known as the colonist. He is
generally the father, the uncle or the eldest brother of all members of
the extended family. The decision making process in the Office settle-
ment follows the traditional pattern of family interrelationships known
to exist elsewhere in rural Mali.]7 In a typical traditional farming
system production choices as a result of the extended family concept
are determined by status within the family. For instance young bache-
Tors may be involved in cash crop production such as peanuts and |
dependent heads of households may combine food and cash crop production
on plots allocated to them by the head of the family. Women will usu-

ally grow vegetables.

160¢fice du Niger: Feasibility study (non-dated) p. 34.

]7Across ethnic groups in Mali family relationships with regard
to the authority of the head of household are much the same. For more
information see N'Diaye [1970] in "Groupes Ethniques du Mali."
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Except for garden plots production and because rice is the only
crop grown, the O.N. settler family has no production choice and
fragmentation of technical decisions is thus absent. Decisions con-
cerning food production and major financial matters are made by one
single individual. This situation simplifies the analysis of the

decision making process to be discussed in Chapter 8.



CHAPTER 3
RESEARCH METHODOLOGY

It was pointed out in Chapter 1 that the agro-economic survey was
proposed by WARDA in order to fill in some important gaps in the present
knowledge base in the 0.N. While the study fitted in the preliminary
phase of the intensification program now being implemented with assis-

1

tance of the World Bank, it was also from WARDA's standpoint, a part

of its on-going socio-economic analysis of rice development strategies

in West Africa.2

3.1 Organization and Sampling Procedures

The author arfived in Monrovia (Liberia) in mid October 1978 to
gain familiarization with the headquarters of WARDA and to plan the
implementation of the research project at the 0.N. in Mali. In late
October a WARDA mission accompanied the author to Segou, headquarters

of the 0.N. to introduce him to officials of the Office and make

]The Bank is assisting the O0.N. in engineering studies and
designs for field testing and selection of the most economic
procedures and equipment for land levelling, and in the upgrading
of the Office's blurred accounting system.

2Simi]ar studies have been or are underway on floating rice
in Mali, Upland and Mangrove rice in Sierra Leone, the Gambia,
Ivory Coast and Liberia. WARDA's approach is broader in perspectives
and addresses the whole range of issues from analysis of costs and
returns to the use of international trade policies, prices and
investment policies and household consumption studies.

53
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necessary arrangements for launching the survey. In the original

research proposal presented by WARDA [August, 1978], the survey was

also to cover the zone of the Qperation’Riz Segqou. However practical

difficulties in making administrative arrangements at the time the
study began prevented the team from extending the study beyond the

0.N. area.

Sampling

The survey was limited to Niono and Kolongo sectors which
represent conditions along the Sahel and Macina Canals. This was
purposively done to account for the difference in the potential of
the irrigation works between the two main zones of the Office.

As settlement villages in.the 0.N. are virtually similar, they
became less relevant as sampling units. Thus in delineating the
three clusters from which the sample of farmers was drawn, other
considerations had to be accounted for. The most important criterion
was the difference in expected yields as depicted in Figure 2-2
(Chapter 2). Other considerations included (1) the state of the
irrigation/drainage network and the degree of weed infestation (to
allow for variation within clusters, (2) the distances from villages
to the administrative centers in order to limit enumerators' travel
time and (3) the ethnic composition. Two clusters--Kolodogou and
Sahel--were delineated in Niono along the Sahel canal, with expected
yields of 1.5 and 2.0 mt per hectare, respectively. A total of 56
farmers were selected from the two clusters. An additional 25 farmers
were purposively selected in Niono to represent the special case of

Foabougou village whose fields were set aside for the pilot intensifi-
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cation program. In Kolongo, along the Macina canal, a sample of

40 settlers was retained from the unique cluster delineated there, and
where the expected yield was around 1.0 mt per hectare. In each cluster

stratification by size group preceded a proportionate random sampling

of farmers. The composition of the sample is depicted in Table 3-1.
In summary 96 farmers in three clusters were randomly selected
to represent existing conditions while 25 farmers were purposively
chosen to provide information on the expected new conditions after
intensification. With a delineation by ecological zone and stratifi-
cation by size groups, each cluster3 had the opportunity to be a
miniature representation of the universe as discussed by Raj [1972].
In addition to the farm management survey sample, the survey on
farmer's risk attitudes and undercapitalization prompted the selection

of a separate sample of 31 settlers in the Kolongo sector. The

sampling procedures used for that study are discussed in Chapter 8.

Selection of Enumerators

The original questionnaires for the farm management study were
prepared in January and February 1979. In March enumerators were
selected and trained. The training emphasized the knowledge of
agricultural practices, the terminology in use at the Office and more

importantly a detailed understanding of the questionnaire schedules.

3Each cluster also represented a particular casier from which
it was delineated.
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An initial and intensive 8 day training was later supplemented with
field practices after a final team of 9 enumerators4 was selected.
Field practices dealt with interviewing methods and the establishment
of rapport between enumerators and farmers. Two supervisors were
selected among the enumerators. In addition to their normal work as
enumerators (with a lesser load relative to others), the supervisors
dealt with administrative tasks, supervised and coordinated the work
of other enumerators and also served as contact men with the Office

administration in their respective zones.

Conduct of the Survey

Actual data collection began in April 1979 with the collection
of resource stock data, which was repeated two more times to update
the information and account for variations in the stocks. Resource
utilization was obtained in twice weekly interviews. This cost-route
method was justified by the need to collect the labor and income-
expenditures data in as much detail as possible.

Our approach to data collection followed that of Norman [1973],
Spencer [1972], Tollens [1975] and others who used multiple visits
to generate input-output coefficients and investigate the efficiency of
farm operations. This approach contrasts with the farm business survey
technique in which a large number of statistically selected farmers
are visited only once or twice to complete a questionnaire [Spencer,

1972].

4One more enumerator was added to the team in August 1979.
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The fundamental difference in the two approaches lies not so
much in the degree of representativeness that is achieved, but rather
in the types and the cost of the trade-offs involved, as well as the
objectives of the study. A farm business survey (often conducted on
a large sample, for instance 300 or more farms) has the advantage of
being more representative of the wide differences existing within the
population. It can be used when contemplating the introduction of
new technology. There is however a great deal of observational errors
stemming from the very limited number of visits made and the reliabil-
ity on secondary data. A cost-route survey deals with relatively
small samples but help reduce measurement errors at the farm level
by increasing the frequency of visits paid to respondents. This
improves the quality of input-output coefficients derived in farm
operation. Sampling errors, however, can be quite large particularly
if the population is heterogenous. In both approaches the size of the
budget available may be the most constraining factor in attempting to

reduce the twa types of errors.

3.2 Data Preparation .
The Farm Management Data Collection and Analysis System (FMDCAS)
develgped by the Food and Agriculture Organization (FAQ) was used in
cading and in the preliminary analysis of the survey data. FMDCAS
was conceived as a tool for researchers in collecting and analyzing
farm level data. It was also expected to promote a systematic approach
to concepts and procedures which would facilitate interregional compar-
ison of results [Friedrich, 1977]. FMDCAS also includes a group of

integrated computer programs in Fortran IV that accept farm management
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data at varying levels of aggregation and produce a variety of fixed
format printouts of farms, crop and livestock tables.5

The package presents a number of advantages including (1) rapid
checking and validation of the survey data, (2) the possibility of
storing the original data in an easily retrievable standard format,
thus facilitating its use in benchmark surveys prior to project develop-
ment and implementation, (3) quick primary analysis that would make
results available to policy makers at an early time and (4) in depth
analysis of the data for a variety of uses. FMDCAS, however, lacks
the flexibility to handle qualitative data and is cumbersome and in-
efficient. This led to the development of a second version of the
package, FARMAP6 which has also been conceived with the advantage of
running on microcomputers.

The output of FMDCAS (farm, crop and livestock tables) was used
to prepare farm budgets and analyze rice and livestock enterprises
with emphasis on performance magnitudes in various groups of rice
holdings and by ecological zones. For rice this was possible because
FMDCAS delivers the situation on a per farm and per field basis, thus
facilitating selective aggregation and improving the degree of repre-

sentiveness of farm situations. Additional results of the study

were generated through statistical analysis and linear programming.

5Examples of farm and crop tables are shown in Appendix A and B.

6FARMAP stands for Farm Management Analysis Package. It was
developed after widespread experience with FMDCAS. It incorporates
a wide range of codes and has a modular design that introduces some
flexibility in the printouts and allows also for additional programs
to be incorporated.



CHAPTER 4

ECONOMIC ANALYSIS OF FARM PRODUCTION
AND LABOR UTILIZATION AT THE O.N.

4.1 Introduction

An overview of the economics of production in the 0.N. is presented
here to set the stage for a detailed analysis of each of the two main
enterprises i.e. rice and livestock. The farm is viewed as a whole and
the relationships between various activities are stressed. Emphasis is
put on the allocation of resources among rice, livestock, other farm and
nonfarm activities. The contribution of off-farm revenues in the making
of total family earnings is also examined. Analysis of labor utilization
on farm is carried out in some detail. Seasonality and percentage dis-
tribution of family labor by sex and age group in the performance of ag-
ricultural activities are examined with the view to derive some implica-
tions for the intensification of production in the Office.

The analyses carried out in Chapter 4 and 5 have used to some extent
the terminology and the concepts derived from the FAO package. Some con-
cepts however, were more elaborated and others restricted in their mean-
ing in order to justify their applicability to the Office du Niger farm-

ing environment.

4.2 Farm Income Analysis
4.2.1 Defining the Farm

We have defined farm activities in the context of the Office du

Niger to include two main enterprises, rice and livestock, plus a group

60
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of general activities undertaken by household members. Although the
Office management reconizes the importance of livestock activities as a
source of additional incomes to settlers, no data has ever been collect-
ed to estimate its contribution to the total farm income. Livestock
activities compete with rice in the use of farm labor and farmers' finan-
cial resources. But the interaction between the two enterprises is also
mutually beneficial because animal traction is linked to animal husband-
ry and cattle manure can be used as fertilizer on rice fields with the
latter providing straw and rice by-products to be used as feeds for live-
stock. For the sake of simplicity, resource utilization was analyzed

for the livestock enterprise as a whole with no distinction as to dif-
ferent species of productive animals kept on farms.

General farm activities are somewhat an ambiguous category to de-

fine.] Clearly it.comprises all farm activities not directly attribut-
able to rice or livestock, as yet not outside the farm. Examples of such
activities are transportation of rice by-products for feeding animals,
repairs and general maintenance of farm buildings, marketing of farm
products, construction, etc.

Off-farm activities are defined broadly to include productive and

nonproductive occupations (e.g. social activities, small scale indus-
tries). In general reference is made to activities other than rice and/or
livestock that use household resources to produce marketable or non-

marketable output. Vegetable production in garden plots and dryland

]Certain categories of household activities were counted as general
farm activities. Fishing was considered an off-farm activity but trans-
portation of wood fell in the category of general farm activities.



62

cultivation of maize and sorghum/millet on small plots have also been

2 This is because these activi-

included as part of off-farm activities.
ties are neither official or widespread and generate incomes that set-
tlers consider as a supplement to their farm incomes. Therefore off-
farm revenue here is not necessarily nonagricultural, but rather any
revenue generated outside the farm as defined above, including renumera-

tion of services performed for others.

4.2.2 Budget Concepts and Derivation of Input Costs

Farm income analysis looks at the structure of costs and returns
associated with all farm operations to allow the researcher to determine
whether or not in a specific production system farmers are recovering
their costs and earning a return out of their capital investment [Brown,
1979]. The objective in this subsection is twofold: (1) to study the
efficiency of farms in different ecological zones at the Office du Niger;
and (2) to gain awareness of the current distribution of farm incomes
across the settlement and analyze its causes.

The comparative analysis for the global farm situation has been re-
stricted to the two sectors of Niono and Kolongo which represent two dif-
ferent ecological settings along the Sahel and Macina canals. Niono fs

made up of two rice casiers, namely Kolodogou and Sahel,3 where two

2The distinction between farm and off-farm activities is somewhat
arbitrary here, but it is meant to focus on what the Office management
considers as official versus unofficial activities. For instance some
settlers cultivate dryland crops in small plots outside the O.N. area.

3A1so referred to as Casier Blanc.
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separate subsamples were investigated, but the data were lumped to-
gether for the farm analysis in order to provide a meaningful represen-
tation of the area along the Sahel canal in the vicinity of the Niono
center. First, budget concepts are presented and the way in which the

magnitudes of certain farm variables were calculated is shown.

a. Value of Production

The value of production (also referred to as gross return or value
of gross output) represents the sum of values of rough rice or paddy,
milled rice, by-products and livestock products produced on the farm
during the 1979-80 season. For budget calculations, however, only the
total disposable output of paddy was used to account for field losses.4
Inventory changes for paddy production were taken into account only for
those farms (mostly large farms) with some amount of grain left over

from the previous harvest. In general the majority of settlers in the

4Disposable (or net) output of paddy is defined as the difference

between the total achievable output (that we estimated for each farm
using the yield plot method) and the total field losses plus adjustments
(upward) that accounted for the quantities family members gleaned on
fields after harvest and the average amount they recovered from the
standing stacks after machine threshing. For practical reasons the
disposable output was easily obta