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ABSTRACT

THE ROLES AND LIMITS OF THE GRAIN MARKET
IN ASSURING FOOD SECURITY
IN NORTHEASTERN MALI:
IMPLICATIONS FOR PUBLIC POLICY

by
Philip Nathan Steffen

This dissertation addresses the challenge of striking a workable institutional balance
between public and private-sector grain marketing activities in semi-arid, low-population
Northeastern Mali which is responsive to household food security needs. It focuses on rural
households, urban and rural grain markets, and grain traders as the key units of analysis.

The dissertation is structured in four parts. Part I comprises an introductory chapter.
Chapter 2 reviews the regional setting of Northeastern Mali, the structural volatility of grain
market supply and demand, and the government’s food emergency programs and marketing
policies.

Part II examines rural household food security in the Gao Region with the objective of
providing an empirically based understanding of factors determining seasonal effective
demand for cereals and seasonal exchange entitlements in 1988/89, a good production year.
The conceptual framework of analysis in Chapter 3 embodies food security, food exchange
entitlements, and the sequencing of household strategies for coping with food insecurity.
Chapter 4 investigates household income and expenditure patterns by strata, including
seasonal dependence on the market for cereals. Chapter 5 measures the success of household

home production and income diversification strategies by strata and season in assuring average



daily cereal consumption levels, including econometric analysis of expenditure elasticities of
demand for all foods and cereals and determinants of cereal calorie consumption.

Part I1I of the dissertation takes a critical look at the performance and dynamism of
urban and rural grain markets in the Northeast as seasonal supply and demand coordinating
mechanisms. Chapter 6 introduces a second conceptual framework based on the subsector
approach to commodity market analysis and the structure-conduct-performance paradigm,
transaction cost economics, thin markets and market failure. The role of the public sector in
providing market services is assessed using concepts from public choice economics. Chapter
7 examines the structure, conduct and performance of the seven rural markets in the Gao
Region. Chapter 8 examines the structure, conduct and performance of urban markets in the
Northeast, in contrast to urban markets elsewhere in Mali.

In Part IV, Chapter 9 recommends market performance-oriented policy measures and

household food security-oriented measures in the Northeast.
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Groupement d’intérét économique, a statutory designation for economic
interest group of small-scale grain traders which allows pooling of capital
as collateral for marketing credits

International Crop Research Institute for the Semi-Arid Tropics
International Food Policy Research Institute

Ministére de 1’administration territoriale et de développement a la base,
Ministry of Territorial Administration and Local Development

Malian Franc, Mali’s currency from 1962 until mid-1984. When Mali
rejoined the West African Monetary Union, its currency became the CFA
Franc, converted at the rate of 1 CFAF = 2 MF

Metric Ton (1,000 kilograms)
Michigan State University

Opération de développment rural, geographically focused integrated rural
development project(s) specializing in cereals and/or cash crops

Opération haute vallée, ODR promoting coarse grain production in the
upper Niger River valley

Office du Niger, large-scale ODR specializing in irrigrated rice production
in the Niger River delta

Office des Produits Agricoles du Mali, cereals marketing agency of Mali

Office statistique des communautés européennes, statistical agency of the
European Community, Mali

Office de Stabilisation et de Régulation des Prix, price regulatory
agency and cross-subsidy fund for key exports and consumer goods

Programme de Restructuration du Marché Céréalier, multi-donor program
guiding grain market liberalization

Private voluntary organization (also known as non-governmental
organization, NGO)

Standard grade of 80 percent brokens Malian rice
Standard grade of 25 percent brokens Malian rice
Standard grade of 40 percent brokens Malian rice
Systéme d’alerte précoce, Early Warning System, Mali

Systéme d’information sur le marché céréalier, grain
market information and analysis unit operated by OPAM
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SNS Stock national de securité, strategic grain reserve
operated by OPAM

USAID United States Agency for International Development

In addition, the following English terms will be used for Malian administrative
jurisdictions:

Région Region
Cercle District
Arrondissement Sub-district

Lastly, all values in CFA francs are based on 50 CFAF = 1 French franc.
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Part 1.

Chapter One. Introduction

Mali occupies a vast, sparsely populated, landlocked territory in the middle of West
Africa. Agriculture and livestock, the major productive sectors, are highly vulnerable to
harsh and capricious climatic conditions, especially rainfall patterns. Many households are
chronically food insecure. Mali has one of the world’s lowest per capita incomes, one of the
lowest literacy rates and one of the shortest life expectancies. Physical, economic and
institutional rigidities compromise efforts to promote growth. Government services are thinly
stretched due to a scarcity of trained technicians and a persistently deficit fiscal base.
Physical infrastructure is often deteriorating or unreliable due to insufficient maintenance.

Prospects for sustained development must necessarily take a long-term viewpoint.

1.1. Background and Problem Statement

Towards the end of each year, following an assessment of the main cereals harvest,
the Malian government publishes an official list of "grain-deficit zones" and "zones under
surveillance." Eighteen of the country’s 46 districts (cercles) are designated "chronically

deficit” in grain production based on long-term trends, where local grain production falls
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short of the government’s per capita consumption norms, or in terms of difficult market
access (COC 1988, OPAM 1988, MATDB 1989). Designation as a "deficit zone" entitles
these zones to special attention by the public sector and to direct market intervention, if
warranted, including distribution of free food aid.

All of the "deficit zones" lie partly or completely north of the 14th Parallel. Thus,
the entire Regions of Tombouctou and Gao are comprised of deficit zones, having five such
zones each, for a total of 10 of 18 deficit zones.! Three zones in the neighboring Region of
Mopti are also considered as chronically deficit.” Together, these deficit zones in the
Northeast, stretching from Burkina Faso and Niger in the south to the central Sahara Desert in
the north, make up three-quarters of the national territory but only about fifteen percent of the
population. (See Figure 1.1 on page 3.)

The question of food security in the Northeast is particularly acute for Malian policy
makers in view of recurrent and often devastating droughts which reduce both incomes and
cereals supplies. The first, socialist government of Mali set the tone by fixing "fair" nation-
wide uniform prices for cereals, the main consumption staple. This legacy was reflected in
successive national plans calling for "equitable” cereals marketing policies, by which all
consumers would be able to meet their cereals needs at "reasonable and approximately
identical prices, regardless of distance from producing regions” (Direction générale du plan et

de la statistique, 1974). Although official producer and consumer prices were dropped in

'These are the districts of Niafounke, Diré, Goundam, Tombouctou-Central and Gourma-
Rharous in the Region of Tombouctou and the districts of Ansongo, Ménaka, Gao-Central,
Bourem and Kidal in the Region of Gao. In late 1991 Kidal became a separate region, with
the city of Kidal as its capital.

These are the districts of Douentza, Ténenkou and Youvarou.
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1987, adequately provisioned grain markets at affordable prices are still seen as a bellwether
of the central government’s concern for economic equity, racial harmony and national unity.
Designing appropriate policies for the deficit and hard-to-reach zones — recognizing
the strengths of the market mechanism while compensating for its weaknesses — continues to
preoccupy the government and its principal donors. At issue is the desirable mix and timing
of alternative market and non-market arrangements for assuring stable cereals supplies and
prices for producers, traders and consumers, coupled with appropriate safeguards for those

who are temporarily or permanently priced out of the market.

1.2. Dissertation Objectives

This dissertation, therefore, addresses the challenge of striking a workable institutional
balance between public and private-sector grain marketing activities in Northeastern Mali
which is both allocatively accurate and equity-sensitive in responding to household food
security needs.

Two related objectives guide this dissertation. The first is to analyze key elements of
cereals supply and demand at household and trader levels, including an evaluation of cereals
market performance, in order to assess the roles and limitations of the market in assuring
household food security.

The second objective is to identify where the public sector can strengthen cereals
market facilitating services to enhance market performance and take counter-cyclical measures
against structural instabilities of the market.

This research takes as its null hypothesis that, given an enabling environment fostered

by the public sector, the grain market will be able to assure household food security in the
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deficit zones of Northeastern Mali in years following good-excellent grain production through
routine management of supply and demand, during which the public sector provides essential
market-facilitating services (and perhaps some non-market targeted programs), but does not
compete with the market as a grain buyer and seller. That is, day-to-day grain supply and
demand management for food security in the Northeast "defaults” to the market in good
years. In poor production years when both grain availability and effective demand decline,
macro-level supply and demand management will fall more upon the public sector which will
have to take direct intervention measures, but fully informing traders and consumers of its

plans and subcontracting with the private sector where feasible.

1.3. Conceptual Framework

The conceptual framework of analysis embodies food security and its counterparts of
chronic and transitory food insecurity; various institutional aspects of public choice and
transaction cost economics, especially analysis of the regulatory environment, as well as the
impact of religious practices on the market; and analysis of the subsector approach for the
study of the grain market, including the structure-conduct-performance paradigm, and the
concepts of workable competition and contestable markets, imperfect information and
uncertainty, thin markets and segmented markets. These concepts will be discussed in the
appropriate chapter.

The essential core of this research addresses a specific problem (the design of market
and non-market institutional arrangements for improving food security in the Northeast) for
specific policy makers (the Government of Mali and collaborating donors, including USAID).

Yet, this dissertation is broader than problem-solving research. This research may be
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classified as subject-matter research in that it is intended to shed new light on the range of
workable public sector interventions in grain markets or on national food security policies
generally, solving a set of problems for present and future decision makers.

The philosophical orientation guiding this research is pragmatism. Under pragmatism,
prescriptions must pass the test of workability. For matters as sensitive as national marketing
and food security policies, technical and economic prescriptions cannot be neatly separated
from political realities. Central to the problem-solving approach is the issue of which
clientele is to be served and at what cost. In weighing alternative institutional arrangements,
policy makers will have to consider who benefits and who does not. This pragmatic subject
matter research will attempt to understand and take into account the decision processes
involved (and the role of power distributions among them) to transform prescriptions into

workable solutions.

1.4. Research Approach and Implementation

Research for this dissertation was financed through the Food Security in Africa
Cooperative Agreement between Michigan State University (MSU) and the Agency for
International Development (AID) in Washington, D.C., with supplementary support from the
USAID Mission in Mali. The purpose of the Cooperative Agreement is to assist African
countries in formulating alternative institutions and management processes dealing with critical
short- and medium-term food security problems and that are consistent with longer-term
strategies for achieving more reliable, productive and dynamic food systems that will benefit

both producers and consumers.
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Since its inception in 1985, the Mali component of the Food Security Project has
pursued several research objectives: 1) Analyze the effects of cereals marketing reforms on
the willingness and capacity of coarse grains producers and traders to invest in improving the
food system; 2) Analyze the factors affecting the payoff to farming systems research and its
expansion to the Region of Mopti; 3) Provide technical assistance and applied research to the
Malian Government and USAID/Mali to strengthen the empirical foundations of ongoing
cereals market liberalization; and 4) Help establish a cereals market information system and
analytical unit based within the grain marketing agency. A conscious attempt was made under
each objective to collaborate directly with counterpart Malian institutions and train Malian
nationals as researchers, both to improve the interactive quality of analysis and upgrade local

institutional and professional capabilities.

1.4.1. Research Approach

This research takes its organizational direction from the increasingly acknowledged
relationship between household food security, sufficient food (cereal) supplies and access to
those supplies through effective demand, stemming from sufficient and diversified sources of
income. Thus, rural agricultural and non-agricultural household economic behavior and their
implications for the design of market and non-market instruments to improve food security
constitute the analytical starting point for the dissertation.

It is hypothesized that household effective demand for cereals largely determines the
marketing strategies of grain-trading firms and the operations of public grain agencies. Key
concepts from household economics and food exchange entitlements will be examined in
addition to the food security coping strategies of agricultural and non-agricultural households.

Specific analysis will consider 1) household income in deficit zones; 2) household effective



8

demand for grain, including adjustments in intra-annual and inter-annual household food
security strategies and 3) household access to grain in deficit zones.

The dissertation will then analyze the vitality of the rural and urban wholesale grain
marketing channels in the Northeast, concerning: 1) key elements of grain supply and demand
and market integration; 2) factors affecting the evolution of supply and demand, including the
new institutional coordinating arrangements brought about by liberalized grain marketing
policies; and 3) implications for the performance of the grain marketing system as defined by
key performance indicators.

Next, this research will analyze grain trader capabilities in meeting effective grain
demand in Northeastern Mali. Specific attention will be focused on: 1) the assessment of
grain marketing transactions costs, including information needs and sources, financial needs
and sources and the direct impact of the regulatory environment on wholesaler conduct and
performance; 2) storage practices; and 3) the impact of public-sector activities on grain
markets, such as free food aid distribution and the buy/sell operations of the National
Strategic Grain Reserve, and their implications for the design of market and non-market
instruments to improve food security.

Lastly, this research considers various measures that the public sector can take to
improve effective grain demand and assure supply availabilities (including to those without
sufficient income to make their demand "effective” in the market), and the scenarios under
which these measures become necessary, for both immediate and medium-term impact.
Specifically, the dissertation will evaluate key elements of current proposals for the
reorganization of the grain marketing agency, OPAM, and propose market and non-market

institutional responses to improve the functioning of the grain marketing system.

&



1.4.2. Research Implementation

1.4.2.1. Site Selection for Primary Data Collection

Selection of research sites in the Northeast proceeded from the identification of
principal supply arteries from grain-producing regions in southern Mali as well as first-hand
observations made during a rapid reconnaissance of grain markets in the Mopti, Tombouctou
and Gao Regions during July and August 1988 (Steffen and Koné).

Wholesale markets. The wholesale market in each regional capital was selected. In
addition, two central assembly markets at the district level were selected for the Region of

. Gao, as follows:

Mopti (Region of Mopti)

Tombouctou (Region of Tombouctou)

Gao, Ansongo and Bourem (Region of Gao)
The cities of Mopti and Gao are both grain consumption centers as well as transit points for
onward grain shipments. In contrast, Tombouctou is essentially a terminal consumption
center. In addition, data collection in four southern wholesale grain markets (Bamako, Ségou,
Koutiala and Sikasso), begun under the predecessor phase of this research, was continued in
order to provide an overall national context and permit comparisons between the South and
the Northeast.

Rural markets and rural households. The rural market research sites are located in
the circles of Bourem, Gao-Central and Ansongo in the Region of Gao. They were selected
according to the following criteria: 1) location within one of the 18 districts identified by the
government as "chronically deficit"; 2) seasonal or year-round difficulty of access to these
markets; 3) an approximately equal distribution of markets between sites along the Niger

River and sites in the hinterland; and 4) division by principal occupations between farmer-
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fishermen and farmer-herders, a division which corresponds roughly to the main ethnic
groups, the Songhai, and the Tuareg and Bella, respectively.

The five rural market sites selected were:

Almoustarat (in the hinterland, Bourem District)
Temera (on the River, Bourem District)

Djebok (in the hinterland, Gao-Central District)
Bara (on the River, Ansongo District)

Tessit (in the hinterland, Ansongo District).?

A survey sample of about 25 households for each of these rural market sites was
randomly selected from recent (1986) census records. The rural household component of this
research is based on surveys of about 125 households, or 25 per rural market site.

1.4.2.2. Research Schedule

The surveys were designed to cover the seasonal dimensions of an entire agricultural
marketing year, from November 1, 1988, to October 31, 1989. Delays in recruiting and
training of enumerators caused this schedule to slip by one month. Enumerators were
installed in their field sites by December 1, 1988, rather than November 1.

The following time-series recall questionnaires cover the one-year period November
1, 1988, to October 31, 1989: 1) wholesaler grain purchases; 2) wholesaler grain sales; 3)
wholesaler gifts/transfers of grain; 4) household sources of income; and 5) household cereals
consumption.'

The remaining data collection was subsequently shortened from twelve to eleven
months, covering the period December 1, 1988, to October 31, 1989, in the case of 6)
weekly household expenditures recall questionnaires. The following time series questionnaires

also cover eleven months: 7) rural market grain purchases by traders; and 8) rural market

grain sales by traders.

’In addition, Ansongo and Bourem were surveyed as rural assembly markets.
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More than one dozen single-topic questionnaires were administered during the course
of the field research to participating grain traders and rural households.

1.4.2.3. Unique Characteristics of the 1988/89 Grain Harvest

The 1988/89 harvest represented a rare convergence of an exceptionally good
production year for Mali, which followed a near average, net surplus year (1987/88),
succeeding two very good years (1985/86 and 1986/87).* This convergence has both positive
and negative implications for studying grain markets in the Northeast.

On the negative side, rural grain markets are seasonally thin markets (where many
grain transactions take place outside market channels and/or where the market is the residual
source of grain supply) and therefore less active, due to plentiful local grain production and a
good harvest of wild grains. Further, much of the market was handled by producers,
assemblers and retailers of local cereals through the first part of the year, displacing part of
the demand otherwise met by urban wholesalers who import cereals into the region.

On the positive side, the 1988/89 crop year likely reached the upward bound of the
grain production possibility frontier in the Northeast (although still deficit), given existing
technologies and institutions, and thus 1) household access to home-grown cereals and 2)
household access to wild cereals.

Because of the strong positive correlation between favorable rainfall patterns and
income derived from agriculture and herding, the 1988/89 crop year will also likely show the
upward bound of household reliance on the market as a source of grain supplies (throughout
the year for non-agricultural households and later in the year for deficit agricultural

households). Moreover, household effective demand for grain is hypothesized to be firm due

“Unless otherwise noted, split-year dates refer to the annual cereals production and
marketing year, officially running from November 1 to October 31.
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to: 1) negligible loss of income due to drought and 2) lower grain prices due to abundant
supplies.

Finally, the absence of large regulatory stocks for sale at subsidized prices by OPAM
and of massive food aid distributions was expected to remove two main sources of instability
of expectations from grain wholesaler marketing strategies.

Selection of rural markets and households within a 180 kilometer radius from the
regional capital, Gao — linked by paved highway to cereal markets in southern Mali — offers
an unusual opportunity to observe the integration of national and local markets and market
performance under a best-case cereal production scenario. Wholesaler survey data from
Tombouctou, less accessible to markets in the South, will provide contrast with wholesaler

survey data from Gao.

1.5. Structure of the Dissertation

This dissertation has identified 1) rural households, 2) urban and rural grain markets,
and 3) grain marketing traders and firms as the key units of analysis.® Based on working
hypotheses that rural grain markets in the deficit zones are demand-driven and that grain
traders are constrained t;y household economic behavior, examination of rural households and
their effective grain demand has been chosen as the starting point of analysis.

The dissertation is structured in four parts. Part I comprises this chapter and Chapter
2. Chapter 2 reviews the regional setting of Northeastern Mali and the structural volatility of

grain market supply and demand on the basis of production possibilities, demographic factors,

' 5The main public sector grain marketing institutions, such as the cereals marketing agency
(OPAM), and their operational impact on market performance will be assessed in Chapter 2
and Annex 2.1,
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physical infrastructure and the government’s food emergency preparedness programs and
marketing policies for the Northeast.

Part II focuses on rural household food security in the Gao Region with the objective
of providing an empirically based understanding of factors determining seasonal effective
demand for cereals and seasonal exchange entitlements in a good production year. The
conceptual framework of analysis, found in Chapter 3, embodies food security and its
counterparts of chronic and transitory food insecurity. It will also examine the notion of food
entitiement exchanges and recent critiques with regard to famine prevention and the
sequencing of household strategies for coping with food insecurity.

Chapter 4 presents the rural households and market villages, including formal
discussion of the sampling methodology and stratification of households, determination of
seasons and weighting of household members as adult-equivalents. After a look at key
demographic and economic indicators, Chapter 4 first investigates household income patterns
by strata by measuring 1) the seasonal dependence on the market in comparison with the
imputed value of home consumption of cereals and 2) the seasonal degree of income
diversification and reliability of certain sources. Chapter 4 proceeds to measure household
expenditure patterns by strata based on 1) budget shares allocated to cereals by season and 2)
individual cereals within all cereals.

Chapter 5 builds on Chapter 4 by measuring the success of household home
production and income diversification strategies by strata and season in assuring average daily
cereal consumption levels, as evaluated against international calorie consumption norms and
national/regional household consumption surveys, where consumption is measured by cereal
and source of supply. Sensitivity analyses will evaluate the issue of forced post-harvest sales

and consumption security and the numbers of sample households that are consumption secure
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based on alternative calorie requirements. Two sets of econometric models will estimate 1)
expenditure elasticities of demand for all foods and cereals (by CFA francs and by calories)
and 2) consumption of cereal calories based on income, income diversity, market access and
demographic variables.

Part III of the dissertation takes a critical look at the performance of urban and rural
grain markets in the Northeast as seasonal supply and demand coordinating mechanisms,
drawing insights from market performance elsewhere in Mali. The objectives of this part are
to assess the dynamism of rural and urban markets in the Northeast in meeting effective
demand for cereals and the incentives and obstacles facing traders, especially urban
wholesalers, and their impact on food security. Chapter 6 introduces a second conceptual
framework based on the subsector approach to commodity market analysis and the structure-
conduct-performance paradigm as well as elements of transactions cost economics and
imperfect information and uncertainty. The role and responsibility of the public sector in
providing market facilitating goods will be assessed using concepts from public choice
€conomics.

Chapter 7 examines the structure, conduct and performance of the seven rural markets
in the Gao Region, starting from the structural variables of numbers of participants and
parallel channels, the information system and risk-sharing arrangements. Conduct is
evaluated on the basis of planning, interstage cooperation and standard operating procedures
of rural traders. Rural market performance will be evaluated using measures of spatial price
integration between rural markets and between rural markets and Gao and regression analysis
of rural market-urban wholesaler gross margins for sorghum and millet.

Turning to urban grain traders, Chapter 8 examines the structure, conduct and

performance of urban markets in the Northeast in contrast to urban markets elsewhere in
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Mali. The structure of urban markets will be described on the basis of entry conditions,
differential access by traders to market information and measures of market concentration.
Conduct considers elements of coordination: use of market information for price discovery,
financial markets and credit mechanisms, storage practices and temporal price arbitrage, use
of contractual relations among traders and conflict between traders and market regulatory
agencies. The static efficiency of urban market performance is evaluated on the basis of
spatial price integration, returns to storage and gross marketing margins between wholesalers
and semi-wholesalers. Dynamic efficiency is assessed on the basis of progressive institutional
arrangements, the growing demand for market information and the integration of public goods
and markets.

Part IV concludes the dissertation. Chapter 9 will draw implications from Parts II
and III for policy recommendations leading to improvements in an efficient, responsive and
workable division of responsibilities and synchronization of grain marketing activities between
the private and public sectors in the Northeast. Chapter 9 will also summarize salient features
of the dissertation which are applicable as subject-matter knowledge linking the roles and
limits of the cereals market to improvements in household food security in similar cereals

production-deficit zones in Africa.



Chapter Two. The Setting

This chapter examines the regional setting of Northeastern Mali. Using secondary
data, this chapter will describe and highlight cereals production, ecological, socioeconomic,
and infrastructural characteristics which a) distinguish the "deficit zones" of the Northeast
from the rest of the country and b) suggest that a particular food security policy is warranted
for the Northeast, including clear implications for the cereals market.

This chapter first examines the structural volatility of cereals supply and demand by
assessing cereals production possibilities based on natural endowments and cereals cropping
patterns, overall cereals availabilities from production and trade, and the recourse to wild
cereals.

Next, the chapter looks at demographic factors, the weak infrastructural base and the
tragic consequences of the imbalance between the two during the drought periods of the past
two decades.

Lastly, the chapter summarizes current marketing regulations, introduces the
government’s emergency preparedness programs and marketing policies for the Northeast, and
explains the political constraints compelling the government to maintain a watchful eye on
cereals market developments there. Annex 2.1 to this chapter reviews the gradual

liberalization of cereals marketing policies in Mali as they effect the Northeast.

16
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Together, the contiguous regions of Tombouctou and Gao' comprise about 940,000
km?, lying between 15° N and 25° N latitude.? Both regions thrust deep into the Sahara
Desert.

The most prominent geographic feature of the Northeast is the Niger River. Its long
arc-shaped course bisects Mali, rising from the Fouta Djalon foothills far to the southwest,
emptying into an immense inland delta before stretching up to the very edge of the Desert and
then bending back to the sea. The Niger plays a vital role in the economic survival of the
Northeast. Most of the population is concentrated in the River valley where most of the crops

are grown. Not surprisingly, most of the cereals markets are found there as well.

2.1. Cereals Production in the Deficit Zones

Daytime temperatures are generally hot all year round.> Climate in the Northeast is
thus chiefly defined by rainfall patterns. In turn, rainfall is the key to understanding the

nature of cereals production there.

'Due to the unavailability of certain data which are disaggregated below the regional
level, the terms "Northeast,” "deficit zones,” and "deficit zones of the Northeast" will refer
only to the regions of Tombouctou and Gao, unless otherwise noted, even though three
nearby districts in the region of Mopti are also classified as deficit zones.

The Gao region was subdivided into two regions in late 1991, Gao and Kidal. All of the
primary data collection for this dissertation occurred in the new, smaller Gao region, none in
Kidal.

This area is equivalent to California, Oregon and Nevada combined.

3Data for the international meteorological period, 1931 through 1960, show that the
average monthly maximum temperatures for Tombouctou (capital of the Tombouctou region)
ranged from 32° C (89.6° F) in January to 43° C (109.4° F) in May. Temperatures for Gao
(capital of the Gao region) show a virtually identical range (Ministére de la Coopération,
1974, p. 42).
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2.1.1. Natural Endowments

Global climatic patterns are due to the circulation of air masses in the atmosphere,
modified by "local” conditions such as ocean currents, land mass and topography which may
cause distinct regional variations. In West Africa, rainfall patterns are largely determined by
the annual migration of the intertropical convergence zone (ITCZ), where moist south-
westerly winds rising from the Atlantic Ocean collide with dry north-easterly winds blowing
off the Sahara Desert, also known as the harmattan winds. As this convergence zone begins
its seasonal northward ascent, it creates a line of atmospheric perturbations that generates
rain. Hence, the southern part of Mali usually experiences a rainy season from May to
October. As the ITCZ approaches the northern limit of its ascent over the southern Sahara in
September-October, precipitation becomes increasingly erratic in spacing and timing or ceases
altogether. Thereafter, the harmattan winds repel the monsoon winds, causing the ITCZ to
begin its seasonal descent southward during which the northeastern part of Mali experiences a
long dry season from approximately October to June (Albouy and Boulenger, FAO/UNESCO,
Rasmusson, UNDP).

2.1.1.1. Rainfall and Natural Vegetation

The deficit zones of the Northeast are divided into two climatic regimes: a "hot
subtropical desert” and the "semi-arid tropics."

2.1.1.1.1. Hot Subtropical Desert. The upper half of the regions of Tombouctou
and Gao, roughly the area above 17-18° N, gets virtually no rain at all. In terms of climate,
most of this area is defined as "hot subtropical desert”. Sand and gravel (yermosols and
lithosols) dominate the soils structure in these remote and barren stretches. Vegetation is
classified as "desert shrub” where vegetation cover is sparse and transient, or "sand desert"

where no vegetation exists. Only the lower limits of the desert may receive up to 100 mm of
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rainfall annually. Vegetation there, classified as "low subtropical,” consists of widely
scattered grass clumps.*

2.1.1.1.2. Semi-Arid Tropics. The rest of the Northeast — in fact, most of the rest
of Mali — is considered "semi-arid tropical".® It corresponds to a band some 300 km wide
lying between the 100 mm and 600 mm isohyets. The predominant natural vegetation is
"thorn scrub savanna,” where grass cover does not generally exceed one meter in height and
acacias and commiphora represent the most common tree species. A smaller vegetation belt,
classified as "reed marsh," corresponds to the Niger delta (FAO/UNESCO, p. 32).

It is the semi-arid tropical zone which holds potential for cereals production. Further
dividing this zone in terms of rainfall is useful for discussing cropping patterns. Although
there are no universally accepted standards for delimiting rainfall or vegetational zones within
the West African semi-arid tropics,® the following classification, based on Nicholson (1983),

is most suitable:

100-200 mm: Sahelo-Saharan zone
200400 mm: Sahel zone
400-600 mm: Sahelo-Sudanian zone’

“These classifications are based on Papadakis, as reported in FAO/UNESCO, Carte
mondiale des sols, 1:5,000,000: Volume VI. Afrique. (UNESCO: Paris), 1976, pp. 20-23, 34-
35.

- SFAO/UNESCO. The rainfall regime for the extreme southern part of Mali below 13° N,
classified as "hot tropical,” lies outside the focus of this dissertation.

*For example, see the diversity of classifications in Albouy and Boulenger (1974), Bethke
(1974), Bernus (1977), Copans (1975), Rasmusson (1987), Piché and Gregory (1977), UNDP
(1975), and USAID (1985).

’As cited in Watts (1987, p. 173). This classification was also chosen to facilitate the
stratification of survey households in Chapter 4.
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Bordering the southern edge of the desert, the Sahelo-Saharan zone is made of a grass steppe
of fixed dunes, usually the northern limit of camel pasture. The Sahel zone is a more heavily
vegetated tree steppe. The Sahelo-Sudanian zone consists of shrub savanna with denser
grasses representing the northern limit of most rainfed agriculture.® Thus, while rains fall
relatively frequently between June and October in the southern Sahelo-Sudanian zone, the
northern zones have a relatively shorter, more variable rainy season and a longer dry season
lasting up to 9-10 months.’

The striking feature about Malian agriculture is the dominant influence of rainfall on
production levels. Levine’s study of 1960-80 production trends of the main agricultural crops
(millet/sorghum, maize, rice, cotton and groundnuts) shows that rainfall is the only factor of
production that is statistically significant for all crops. LeCaillon and Morrisson found similar
results using data for 1960-82.

For the Northeast, which is critically dependent on one relatively short rainy season,
rainfall volume is a necessary but insufficient condition for agriculture. The potential
contribution of rainfall depends equally on frequency, intensity, duration, timing and location.
The notion of "useful rain" implies a distribution of rainfall that permits sufficient moisture
retention in the soil to develop the plant to maturity. Gallais defines a useful rain for the
Sahel as a rainfall greater than 3 mm followed by a similar rain within one week (Bernus,

1977). Drought, therefore, implies the absence of useful rain.

*The term "Sahel" is often loosely used to include the entire "semi-arid tropical” climatic
band. The term also embraces the group of nine West African countries which jointly
coordinate drought control activities.

°As will be discussed later in this chapter, the two principal economic activities in the
Northeast correspond to rainfall patterns, nomadic pastoralism dominating in the drier north
and mixed agriculture generally prevailing in the south.
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Table 2.1 compares rainfall levels and variability between the Northeast (Tombouctou
and Gao), the national capital (Bamako) and key cereals producing areas in southern Mali
(Koutiala and Sikasso). The table shows that average annual rainfall in Tombouctou and Gao
was substantially lower than that in the South. Moreover, annual rainfall in the Northeast
shows higher variability in terms of the coefficient of variation (CV)."® Data for the key
rainfall months indicate rainfall distribution over time.! Again, rainfall is relatively more
variable in the Northeast, making its shorter growing season vulnerable to capricious rainfall
patterns.'

2.1.1.2. Soils

After rainfall and temperature, soils may represent the next most important influence
on agricultural production (USDA, 1981). From the bend of the Niger River southward and
eastward, soils are mainly typically luvic arenosols with low organic matter content and little
nitrogen and phosphorous. Consequently these soils have poor natural fertility. Alluvial soils

in valleys offer more possibilities for cultivation (FAO/UNESCO).

“Inclusion of the drought of 1968-73 may bias average 1960-80 rainfall data in Table 2.1.
downwards compared to other periods. A longer time series for Gao (1920-78) shows that
city averaging 260.0 mm of rainfall from April through October (Boudet, p. 4). Similarly,
rainfall data for April-October 1931-60 show Bamako receiving an average annual rainfall of
1075 mm, Gao receiving 271 mm and Tombouctou 200 mm (Ministére de la Coopération, p.
420).

A better measure of variability would be time series data on daily rainfall, unfortunately
unavailable for the 1960-80 data series. During the period 1931-60, Bamako had an average
of 84 days of rainfall, while Tombouctou had 23 and Gao 28 (Ministére de la Coopération, p.
42).

1ZRainfall for the chief cities in the districts in the deficit zones shows a similar pattern of
variability, as shown in Chapter 3, Annex 3.1.
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Table 2.1. Comparison of Rainfall Levels and Variability
between Northeastern and Southern Mali: 1960-80

Annual Average
(April-October)
Millimeters
Ccv

Annual Average
(May-October)
Millimeters
Cv

June Average
Millimeters
Ccv

July Average
Millimeters
(Y

August Average

Millimeters
()"

September Average

Millimeters
CvV

October Average
Millimeters
CV

Tombouctou Gao Bamako Koutiala Sikasso

164.9 206.6 963.9 927.2 1144.3
0.25 0.27 0.16 0.18 0.15
163.2 203.3 935.3 900.9 1100.0
0.26 0.28 0.16 0.19 0.15
14.1 22.8 130.6 128.7 154.4
0.93 0.97 0.39 0.36 0.26
45.2 62.4 239.7 222.2 248.0
0.68 0.45 0.22 0.27 0.31
70.5 76.4 271.0 244.8 319.0
0.51 0.42 0.32 0.37 0.25
28.1 29.9 171.5 173.5 198.4
0.49 0.77 0.34 0.38 0.26
2.1 5.5 62.3 55.5 84.4
2.05 2.05 0.82 0.97 0.80

Note: Bamako rainfall was measured at Sotuba. Source for calculations: Levine, 1983, Annex B.




23

Gleysols make up the dominant soil in the Niger delta basin and along certain
stretches of the Niger River in the Tombouctou and Gao regions. These are sticky, clayey
soils formed under the surface of water bogged soils, often rich in dissolved nutrients

(FAO/UNESCO).

2.1.2. Cropping Patterns

Access to water defines three principal cropping patterns in the Northeast: rainfed
agriculture, recession agriculture and irrigated agriculture. Each cropping pattern is
calculated to maximize use of limited water resources. Although aggregate production levels
are low, these seasonally staggered cropping patterns ensure that cereals can be harvested over
8-9 months in a normal year. Small holders are responsible for the bulk of food production
in each cropping pattern.

2.1.2.1. Rainfed Agriculture

Millet (mil duniaire) and sorghum (sorgho duniaire or sorgho d’hivernage) are the
principal rainfed crops grown. These crops are well-adapted to semi-arid conditions and can
be counted on to provide a minimum yield in very bad years. Millet appears more drought
resistant than sorghum, tolerating useful rainfall as low as 200 mm, although 400-700 mm is
the optimal range. Millet reaches maturity within 90 days and as short as 55-65 days,
depending on the variety. Sorghum requires about 110 days and, under optimal conditions,
needs about 550 mm in rainfall. Hence, sorghum is more vulnerable to vagaries in rainfall
(USDA, 1981; Ministére de la Coopération).

Both crops are planted near the onset of the rainy season in June/July with harvest in
October/November. Under traditional rotational fallow cultivation, millet yields vary from

600 to 800 kg/ha in Mali, while recent yields in the Northeast are on the order of 250-500
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kg. Sorghum yields are similar to those of millet (DRA, Tombouctou and Gao; Maiga and
Rutten; Ministeére de la Coopération).

Maize was little known in the Northeast before its introduction as food aid during the
drought of 1972/73. Very little maize is grown under rainfed conditions (except in the lake
zone in the southern part of Tombouctou) due to its demanding rainfall requirements, 600 mm
for a 120-day growing period, and extreme sensitivity to variations in temperature and soil
fertility. Few statistics are available for rainfed maize cultivation.

2.1.2.2. Water Recession Agriculture

Water recession agriculture refers to sequential planting along the river banks of the
Niger as water levels recede during the dry season. It also refers to planting around the
edges of low-lying depressions or seasonal ponds which form even in the desert. By drawing
on moisture temporarily retained in the soil, recession agriculture compensates for low
rainfall.

Millet cannot tolerate waterlogging, effectively ruling out water recession millet. In
contrast, sorghum is adapted to a broader range of soil and water conditions, making water
recession sorghum production possible. In river recession sorghum (sorgho de décrue),
planting takes place as the river recedes in February/March. Plant growth is halted until the
rains begin around July. If the rainy season has been good, river recession sorghum is
harvested in September/October with yields in the 200-400 kg/ha range. If not, the crop is
lost, even as livestock fodder due to plant toxicity.

Pond recession sorghum (sorgho de mare) is expanding rapidly and spontaneously
among semi-sedentarized nomads who plant in September/October around temporary ponds
which collect at the end of the rainy season. Harvest takes place in January/February. Even

without fertilizers, maximum yields reach 1.0 to 1.5 tons/ha in the south and 600-700 kg/ha
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in the north (Maiga and Rutten), although more typical yields are about 350400 kg/ha (DRA,

Gao). Projects sponsored by private voluntary organizations (PVOs) are promoting the
construction of water deviation controls and retention dikes to expand areas planted to
recession sorghum.

Lastly, truck gardening (culture de marafchage) has enjoyed something of a
resurgence (Samaké and Touya). It competes with cereals in some water recession areas for
home consumption and market. Chief crops include onions, tomatoes, potatoes and sweet
potatoes, beans and cowpeas, while minor crops are cabbages, lettuce, beets, okra, carrots
and manioc. Peanuts and tobacco are also cultivated in the Tombouctou region (DRA,
Tombouctou and Gao).

2.1.2.3. Irrigated Agriculture

Irrigated agriculture is practiced along the Niger River and in the lake zone of
Tombouctou. Irrigation can be classified by the control of flooding: no control or partial
control and complete control.'

In lowland irrigated rice production, fields are flooded by rainfall and river flow with
neither pumping nor drainage systems to control water levels. Even where earthen dikes have
been constructed, limited drainage makes it impossible to maintain optimal water depth.
Dikes are often submerged. Farmers practice submerged or floating rice cultivation (riz de
submersion or riz flottant). Seedlings are transplanted in July/August and paddy harvested in

December/January. With low fixed and variable production costs, a good harvest can bring

BFor a full classification of rice production technologies, see WARDA, "Classification of
Types of Rice Cultivation in West Africa,” mimeo, p. 20, as cited in USDA (1981), p. 96.
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yields of 1.4 to 1.7 tons/ha. About two-thirds of the rice crop in the Northeast* comes
from partial control irrigated production (DRA, Tombouctou and Gao).

In view of the considerable risks entailed in partial water control rice cultivation, the
government, bilateral and multilateral donors and PVOs have embarked upon a series of
investments in village-level irrigated perimeters with near complete water control. Fields of
10-20 hectares are levelled, pumps installed and farmers organized into producer cooperatives
with extension service support. Two rice crops are possible, each yielding 3.5 to 4.0 tons/ha
(D.R.A., Tombouctou and Gao). A main season crop (riz saison) is planted in July and
harvested in December, and an off-season crop (riz contre-saison) is planted in January and
harvested in June.

Residents of these village-irrigated perimeters are still adjusting to the stresses and
strains of new organizational forms and work schedules. The intensive labor requirements of
the double cropping calendar leave farmers little time for other activities. Other problems
concern fragile management and organizational structures superimposed on traditional land
tenure patterns, relatively high production and milling costs, delayed reimbursement of water
service fees, late arriving inputs such as seeds, fertilizers and fuels, and prolonged
breakdowns due to a lack of mechanics or spare parts. Continued external oversight and
support seem essential at this stage of development (Maiga and Rutten; Samaké and Touya).

Wheat is grown nowhere in Mali except the Northeast deficit zones. Irrigated wheat
production takes place in a government crop promotion zone at the top of the Niger delta in
the Tombouctou region. A full water control wheat crop is planted in November and

harvested in March, followed by an off-season millet and rice crop planted in June and

“This is known as "local rice," or koroboro in Songrai and riz local in French.
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harvested in November. Although irrigated wheat yields reach 2 tons/ha, wheat remains a
minor crop. High production costs mean that wheat cannot be marketed at competitive prices.
2.1.2.4. A Comparison of Yields

Table 2.2. compares cereals yields in the Northeast with average yields for Mali in
recent years. These yields must be interpreted with caution because some data are incomplete
while others are highly aggregated. It is not always clear whether yields refer to area seeded
or area harvested. Moreover, millet and sorghum (and sometimes millet, sorghum and fonio)
are often reported jointly.

Three points emerge from Table 2.2. First, cereals yields in the Northeast tend to be
less than national average yields. Second, yields can be higher in traditional zones than in
agricultural project zones. Most importantly, yields in the Northeast vary considerably from
year to year, an indication of their extreme dependence on rainfall or river flooding, itself a
function of rainfall.

2.1.2.5. A Summary of Cereals Production and Availability in the Northeast

Despite the successful adaptation of cropping patterns to seasonal changes in water
availability and poor soil conditions, aggregate cereals production in the Northeast falls far
short of demand. The Northeast is considered chronically deficit — unable to meet cereals
needs no matter what production conditions are like. Table 2.3 shows per capita cereals
availability from production by region for the years between the census of December 1976

and that of April 1987, extended to 1989. The cereals deficit in the Northeast is starkly clear.
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Table 2.2. Comparison of Cereals Yields between the Northeast and the Rest of Mali

Traditional Sector 1986/87 1987/88 1988/89
Millet

Tombouctou 400 kg 268 kg .

Gao . . 450 kg

National Average 1,021 kg 939 kg 888 kg
Sorghum

Tombouctou 870 kg 379 kg .

Gao 682 kg 1,953 kg 295 kg

National Average 1,021 kg 939 kg 888 kg
Rice (Paddy)

Tombouctou 2,747 kg 702 kg .

Gao 455 kg 1,116 kg 1,544 kg

National Average 993 kg 1,538 kg 1,247 kg
Modern Sector 1986/87 1987/88 1988/89
Millet-Sorghum-Fonio

Tombouctou 297 kg 876 kg .

Gao 130 kg 271 kg 300 kg

National Average 745 kg 574 kg .
Rice (Paddy)

Tombouctou 2,972 kg 3,380 kg .

Gao 496 kg 4,733 kg 3,500 kg

National Average 1,345 kg 1,381 kg .

Sources: National averages and modern sector data from Ministére du Plan/DNSI, Enquéte
Agricole de Conjoncture, campagne 1986/87, 1987/88, and OSCE, Statistiques de Base
Agriculture Elevage, 1988, 1989. Regional data for 1988/89 from DRA/Gao (undated
mimeo) and OSCE, 1989.
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According to Table 2.3, the deficit regions of Tombouctou and Gao have the lowest
per capita cereals production of the seven national regions;' per capita production for Gao is
only one-tenth of that for Ségou, the highest producer. In addition, per capita cereals
availability from production is least stable in the Northeast; the coefficient of variation for
Tombouctou is four times greater than that of Ségou. Lastly, cereals production expressed as
a percent of either the former cereals consumption norm or the new consumption norm is
lowest in the Northeast;'¢ again, the percentage for Gao is less than one-tenth of that for

Ségou.

2.1.3. Wild Cereals

Exclusively based on cultivated cereals, Table 2.3 understates aggregate cereals
availabilities in the Northeast by ignoring the prevalence of gathered wild cereals and their
non-negligible contribution to dietary patterns. These wild cereals are routinely consumed to
"bridge” the hungry season between harvests. Limited supplies of wild cereals can be found

in bad years, moreover, even if local cereals crops fail.

5The District of Bamako, not shown in Table 2.3, is officially considered a deficit zone
for which cereals production is not reported.

'“The consumption norm is derived from the Malian Food Strategy (Ministere de
{’Agriculture, 1982) while the consumption average is based on a 1988/89 nationwide
household budget-consumption study (Ministére du Plan/DNSI, 1991a and 1991b). As of
early 1991, the government and donors have informally adopted the more recent consumption
study average as a norm (Yves Gueymard, personal communication, January 1991), a term
which this dissertation will use. .

These consumption norms, as well as dietary patterns, will be discussed in Chapter 5.
Demand for cereals by socioeconomic group will also be examined in Part II in the context of
household income, expenditure and consumption patterns.
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Table 2.3. Per Capita Cereals Availability (kg) from Production in Mali by Region:
1976/77-1988/89

1976/77
1977/78
1978/79
1979/80
1980/81
1981/82
1982/83
1983/84
1984/85
1985/86
1986/87
1987/88
1988/89

Average (kg)

Coefficient of
Variation
Average as
Percent of
Consumption
Norm:

167.0 kg

212.4 kg

Kouli- Tom- National

Kayes | koro | Sikasso | Ségou | Mopti | bouctou Gao | Average
117.1 95.0 125.7 2929 243.4 60.1 147.5
133.0 181.8 233.6 301.8 165.4 66.8 169.1
119.7 118.0 137.9  365.9 140.9 . 21.7 145.7
142.4 100.3 125.9  268.3 96.8 40.5 22.5 122.8
96.2 58.3 106.8  228.1 130.9 34.6 10.3 104.9
130.1 135.3 103.9  336.5 127.2 18.9 20.0 138.0
108.1 159.3 189.0  330.6 109.0 22.2 26.7 149.8
36.4 135.7 290.6 296.0 169.5 148.7 15.6 165.7
63.1 180.9 253.7 177.4 67.5 4.3 34 122.5
90.1 227.4 281.1 316.7 133.3 60.0 18.2 177.6
50.8 208.1 306.5 369.0 119.6 78.7 18.3 181.7
161.1 175.7 245.5 2238 195.9 35.9 55.0 168.1
140.2  260.8 264.8  366.1 259.5 154.8 37.4 223.1
106.8 156.7 205.0 2979 150.7 59.9 28.9 155.1
0.341 0.350 0.355 0.193 0.354 0.836 0.660 0.191
64.0 93.8 122.8 178.4 90.2 35.8 17.3 92.9
50.3 73.8 96.5 140.3 70.9 28.2 13.6 73.0

Data sources for calculations: Gross production data and net availability coefficients from OSCE
(1989), DNSI series, and Ministére du Plan, Enquéte Agricole de Conjoncture: Résultats Définitifs
(1986/87, 1987/88), and Direction Régionale de I’Agriculture/Tombouctou for wheat data (1988/89).
Population data extrapolated from the April 1987 census, Ministére du Plan/Bureau central de
recensement (1987).

Two hungry season wild cereals (aliments de soudure) are gathered most often, wild

fonio (fonio sauvage, or panicum laetum) and sandburr grass, known as cram-cram (cenchus

biflorus).
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Wild fonio grows in clay soils in valleys or wadis, while cram-cram grows on sandy
ground. Both cereals, actually the grains of perennial grasses, sometimes cover broad
expanses of up to 20 hectares. Both are extremely drought-tolerant, cram-cram even more so
than fonio, requiring as little as 100 mm of well-distributed rain. Fonio and cram-cram reach
maturity in August/September, depending on localized rainfall conditions. Fonio disappears
in December although cram-cram can usually be found up to the onset of the subsequent rainy
season in June/July.

The stigma attached by sedentary farm households to gathering and consuming wild
cereals has lessened since the drought of 1972/73. In poor rainfall years nomad and sedentary
households participate alike. Gathering is a slow and tedious process of knocking panicles of
grain into a special basket in a swinging motion or sweeping up grains that have fallen to the
ground. One person can gather about 15 kg of fonio or 12 kg of cram-cram per day (Maiga
and Rutten). Families with able-bodied gatherers and donkeys for transport can subsist on
wild fonio for eight months under optimal conditions of rainfall and availability of water; in
years of poor rainfall, supplies may last only from two weeks to two months (Davies and
Thiam, 1987b). Fonio can be stored in granaries for two years.

Except for areas in the districts of Gourma-Rharous (Tombouctou) and Ménaka (Gao),
where access is regulated by social code and property rights, wild fonio and cram-cram are
part of the commons (Davies and Thiam, 1987b; Lindland). Yet, tensions arise over
competing rights of access between gatherers and herders who want to pasture their animals
and between Malian herders and herders from neighboring countries (Maiga and Rutten).

The reliance of nomads and poorer households on hungry season wild cereals cannot

be understated. Wild cereals may constitute one of the staple cereals for most if not all of the
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r, not just during the hungry season (Davies and Thiam, 1987b; Lindland; Maiga and

ten; Sundberg, 1988).

4 Closing the Cereals Gap with Trade and Food Aid"

Discussion of the cereals deficit in the Northeast is incomplete without considering the
sible gains from domestic trade based on regional comparative advantage.'®* The top part
‘able 2.4 shows the average national per capita availability of cereals from net production
ecent years.'” Comparison with regional per capita availabilities in Table 2.3 illustrates
potential improvement in cereals availability for the Northeast if all domestic production
e evenly distributed as a result of domestic trade. Only the drought year of 1984/85
ws a per capita availability considerably below the former consumption norm.

The bottom part of Table 2.4 shows the improvement in national per capita
lability of cereals once commercial and food aid imports zire added to net domestic
luction. Average per capita availability exceeds the former norm of cereals consumption
Il years, even 1984/85, and never falls below 80 percent of the new, higher consumption

1.

7After Huddleston.

'*A major obstacle to domestic inter-regional trade, according to long distance truckers, is
lack of backhaul opportunities. Products for export from the Northeast are limited to
tively low value straw mats, dates and dried fish. As for higher value exports, the former
sphate extracting parastatal, SONAREM, relied on its own truck fleet for shipments south;
t livestock for export are herded south, not trucked.

”Net production available for human consumption is gross production after deduction for
| requirements, milling and various losses, based on the following coefficients: 0.85 for
et, sorghum and fonio; 0.80 for maize; and 0.51 for rice paddy (CNAUR, as reported in
'E, 1988).
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Table 2.4.

Per Capita Cereals Availability (kg) in Mali from Production
and from Production and Imports: 1983/84-1988/89

1983/84 | 1984/85 | 1985/86 | 1986/87 | 1987/88 | 1988/89

Gross Cereals Production

(000 MT) 1,507.1 1,111.7  1,669.9 1,736.8 1,637.5 2,194.9
Net Cereals
Production (000 MT) 1,201.1 903.2 1,331.7 1,386.2 1,303.2 1,758.1
Population (000s) 7,244.8 7,367.8 7,493.0 7,620.2 7,749.8 7,881.5
Per Capita
Availability 165.7 122.5 177.6 181.7 168.1 223.1
Percent of
Consumption Norm:
167.0 kg 99.2 73.4 106.4 108.8 100.7 133.6
212.4 kg 78.0 57.7 83.6 85.5 79.1 105.0
Food Aid (000 MT) 127.1 237.7 81.3 14.0 18.5 35.0
Commercial Imports
(000 MT) 169.1 190.9 122.8 49.0 20.0 20.0
Total Cereals Imports
(000 MT) 296.2 428.6 204.1 63.0 38.5 55.0
Per Capita
Availability,
including Imports (kg) 206.7 180.8 205.0 190.2 173.1 230.0
Percent of
Consumption Norm:
167.0 kg 123.8 108.2 122.7 113.9 103.7 137.7
212.4 kg 97.3 85.1 96.5 89.5 81.5 108.3

Sources: Gross and net production data from OSCE (1989), DNSI series; population data extrapolated
from the April 1987 census, Ministére du Plan/Bureau central de recensement (1987).
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2.2. Demographic and Infrastructural Influences on the Market in the Northeast

Although the harsh climate and poor natural resources limit agriculture in the
Northeast, the preceding section suggests that the cereals gap can be narrowed or even closed
in some years as a result of trade and aid. With this assurance, it might appear that the
market is perfectly capable of supplying cereals to the region, making a special policy toward
the deficit zones unnecessary.

However, a compelling case can be made for a special policy on the grounds of poor
accessibility due to an underdeveloped infrastructure base, exacerbated by unusual

demographic factors.

2.2.1. Demographic Factors

2.2.1.1. An Overview of the Population

The Northeast is vast and the people few. Outside of the population concentrated in
the Niger River valley and a few scattered settlements elsewhere, the Northeast is virtually
devoid of people.

Table 2.5 shows unmistakable differences in demographic indicators between the
Northeast and the South. First, population densities in Tombouctou and Gao are only one-
sixth to one-seventh that of the country as a whole.

Second, the rates of change in population between the censuses of 1976 and 1987
show a diverging pattern of negative or low growth in the Northeast but high growth for Mali
as a whole. Population growth for Mali without the Northeast is even higher. Demographic
shifts within the Northeast itself cannot be immediately discerned, as some of the more urban

districts gained population while others lost population.
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Table 2.5. Demographic Indicators for the Northeast by Region and District:
1986 and 1987

Rate of Population
Population Change: under Population
1976-87 14 years Density
1976 1987 (Percent) (Percent) per km?
Tombouctou 490,456 453,032 -0.8 28.9 1.0
Tombouctou 70,073 65,179 -0.7 34.6 0.2
Diré 82,706 79,507 0.4 31.0 29.5
Goundam 108,730 113,119 0.4 30.5 1.3
Gourma-Rharous 96,011 87,049 -1.0 26.2 1.2
Niafunké 132,936 108,178 -2.0 23.6 9.7
Gao 370,903 383,734 0.3 31.0 0.8
Gao 117,486 148,886 2.3 39.4 44
Ansongo 85,622 76,896 -1.0 30.4 34
Bourem 90,703 73,134 -2.1 30.6 2.3
Kidal 25,454 34,813 3.0 28.6 0.1
Ménaka 51,638 50,005 -0.3 25.2 0.5
Mali
With Northeast 6,394,918 7,620,225 1.7 37.7 5.8
Without Northeast 5,533,559 6,783,459 2.1 38.7 18.6

Sources: Ministére du Plan, Recensement général de la population et de ’habitat du ler au 14 avril
1987, for 1976 and 1987 population data and Ministére de I’Administration Territoriale et du
Développement a la Base, Recensement administratif et fiscal du 2 mai 1986, for population under 14
and population density. Population density for Gourma-Rharous is estimated.

Third, the regions of Tombouctou and Gao have the lowest portion of the population
aged 1-13 years of age within Mali, 26.5 percent and 25.9 percent, respectively, compared
with 39.6 percent in Bamako (MATDB, 1987). The somewhat older population base in the

Northeast may reflect drought-related deaths of children, a subgroup experiencing a high
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incidence of disease and malnutrition during the 1970s and 1980s, or the out-migration of
families of child-bearing ages.

2.2.1.2. Principal Economic Activities of the Population

Economic activities in the Northeast are still largely dominated by pastoralism and
subsistence agriculture. These activities correspond to two main lifestyles, sedentary and non-
sedentary, with some in between. To a large degree, the sedentary activities coincide
geographically with higher rainfall zones or proximity to water. Hence, most of the
population living in small villages or regional towns along the River or the shores of lakes
and permanent ponds may be categorized as sedentary. The rest of the population living away
from the River in the vast hinterland may be considered non-sedentary or nomadic whose
access to water is more tenuous.

2.2.1.2.1. Sedentary Population. A whole range of occupations can be found in
urban areas. A large part of the rural sedentary population practices seasonal or year-round
subsistence agriculture according to the cropping patterns described in Section 2.1.2. Mixed
agriculture-livestock is common.® Not all sedentary people farm, of course. Others are
fishermen, boat makers, mechanics, transporters, merchants and petty traders, well-diggers,
various sorts of craftsmen and artisans, laborers, religious instructors, millers and butchers, to

list but some occupations.?

PAnthropologists and demographers often put agriculture and herding on a continuum,
identifying a number of gradations in between. Piché and Gregory construct a matrix of
activity for the Northeast (agriculture, agriculture with herding, herding with agriculture,
herding) by residence (sedentary, sedentary sometimes nomadic, nomadic sometimes
sedentary, nomadic) (Piché and Gregory, p. 174).

#Chapter 4 will examine seasonal sources of income and efforts to diversify income at the
household level.
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Sedentary occupations and ethnicity generally overlap in the Northeast. A large

majority of the indigenous sedentary population is Songhai (speakers of Sonrai), with small
minorities of Arabs, Bozo, Dogon, Peul, Somono, Sorko and Zerma.?

2.2.1.2.2. Non-Sedentary Population. Tuaregs and Bellas constitute the main non-
sedentary ethnic groups,” followed by smaller numbers of Moors and Peuls. The strictly
non-sedentary population is in decline as formerly non-sedentary Tuaregs and Bella, left
destitute of their herds in recent droughts, have been forced to adapt sedentary lifestyles in
permanent settlements. While a few nomads still engage in trans-Sahara trade, most nomads
practice extensive herding characterized by small family-animal units and facility for
immediate and rapid movement.

Migratory patterns are tightly regulated by seasonal rainfall and pasture conditions.
During the hot dry season from March to June, herder families and their animals stay close to
wells or drying ponds for water and grazing. During the rainy season from June/July to

September/October, herders and livestock follow the rains northward in search of newly

ZAn accurate breakdown of population by ethnic group is not possible as Government of
Mali census reports do not publish data on ethnicity. See Ministére de 1’Administration
Territoriale et du Développement a la Base (1986) and Ministere du Plan (1976, 1987).
Davies and Thiam (1987a, p. 21) report that 52 percent of the Gao region is comprised of
Songhai.

The UNDP estimated that the Malian population within the three-country (Mali, Niger
and Burkina Faso) Liptako-Gourma Regional Authority in 1969/70 was 37 percent Songhai
and 63 percent Tuareg and Bella (PNUD et l’'Autorité de la Région du Liptako-Gourma.
Aspects humains du développement, (Montréal), 1976; as cited in Piché and Gregory, p. 173).
While the Liptako-Gourma comprises nearly all of the Niger valley and part of the southern
parts of the Tombouctou and Gao regions, it is difficult to make inferences to the rest of the
Northeast, either geographically or over time, in view of the intervening 1972/73 drought
which had a disproportionate demographic impact on the nomadic population (principally
Tuaregs and Bellas). Any estimates of the current ethnic breakdown in the Northeast are thus
approximate.

PBellas are the former slaves or lower caste servants of Tuaregs. Culturally, Bellas are
quite similar to Tuaregs with whom they often live in close economic association. Bellas
speak the Tuareg language, Tomashek.
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regenerated grassland. Families may split up during September/October to
November/December as some members gather wild cereals and others tend the animals.
During the cold season from November/December through February, families and herds
return south to their home bases (Swift, 1973; Piché and Gregory).

Nomads seek to maintain diversity of animal species within the herd and flexibility in
herd size based on ecologically rational use of water and grazing resources. Herd
composition among cattle, camels, sheep and goats must balance the daily distance each
animal can walk, the number of days each animal can go without water and the type of forage
(grasses, trees or scrub brush) each animal requires in order to maintain equilibrium. Even
the breeding cycles among different animals are regulated according to available pasture and
the dietary needs for the nomads, such as the availability of fresh milk (Swift, 1973).
Successful herding, maintaining animals in optimal relation to the carrying capacity of the
land, requires an intimate awareness of microconditions of the environment (Johnson, in Piché
and Gregory).

Nomads consider their animals foremost as their principal food reserve, and only
secondarily as a source of exchange value. Just the same, nomads maintain contingency plans
or coping strategies for drought and famine, including agriculture and/or symbiotic
dependence on agricultural communities (Bonte, 1974; Johnson, in Caldwell, 1975; and Swift,

1973).

2.2.2. A Wesk Infrastructural Base
In principle, the small population of less than one million facilitates provision of
social services and other infrastructure. But once away from the population belt along the

River, reaching all of the widely dispersed population in the Northeast is neither possible nor
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ctical for Mali’s limited administrative capabilities. As a result, distant non-sedentary
ups wishing to avail themselves of public services must travel to those services.

Table 2.6 compares the availability of several types of social services and
rastructure in the Northeast with their availability in Mali. It is immediately apparent that
- absolute number of facilities in the Northeast is smaller, the average area served by each
ility is enormously greater and the average radius of the area served (or maximum distance
a facility) several factors larger. Only the average number of school-aged children per
mentary school is smaller in Tombouctou and Gao than in all of Mali (though still large in
olute terms). Some outlying administrative centers, such as Kidal or Araouane, have no
eals markets. Table 2.6 is illustrative but incomplete. Due to data limitations, it does not
lude the other essential infrastructure for the cereals trade: a modern communications
work and a reliable banking system.*

Public telephone facilities exist in the regional and circle capitals along the River.
cal administrators at the district and sub-district levels rely on a solar-powered radio system
- official communications. Travellers are often requested to carry correspondence or
ssages, but this method of communication remains slow and haphazard. On the other
1d, passing nomads routinely exchange "the news" with each other, such that information
culates long distances fairly quickly.

All-weather roads are indispensable during the rainy season but rare in both regions.
terms of location and distances, the region of Gao is better endowed with good roads than
mbouctou. The paving of the national highway between Mopti and Gao, completed in

86, put Gao within one day of the major cereals producing areas in the south. The

-—

#A formal sector banking system is still in the formative stage in the Northeast.
ancing and credit needs of traders are discussed in Chapter 8.



Table 2.6.
Comparison of Basic Infrastructure in the Northeast and the Rest of Mali: 1986
Average Average Average
Population Area Radius of
Number Served Served Area Served
Medical Dispensaries
Tombouctou 38 12,113 13,318 km? 65.1 km
Gao 25 14,755 17,462 km? 74.6 km
Mali
with Northeast 702 10,273 1,766 km® 23.7 km
without Northeast 639 9,988 537 km? 13.1 km
Elementary Schools
Tombouctou 78 1,705 6,488 km? 45.4 km
Gao 79 1,445 5,526 km? 41.9 km
Mali
with Northeast 1,434 1,893 865 km® 16.6 km
without Northeast 1,277 1,933 269 km? 9.2 km
Maternity Clinics
Tombouctou 26 5,103 19,465 km? 78.7 km
Gao 18 5,981 24,253 km® 87.9 km
Mali
with Northeast 676 2,869 1,834 km® 24.2 km
without Northeast 632 2,689 543 km? 13.1 km
Markets
Tombouctou 34 13,538 14,885 km? 68.8 km
Gao 32 11,528 13,642 km® 65.9 km
Mali
with Northeast 1,065 6,771 1,164 km?® 19.3 km
without Northeast 999 6,389 344 km® 10.4 km
All-weather Roads (km)
Tombouctou 50 9,206 10,122 km? 56.8 km
Gao 275 21 1,452 km? 22.5 km
Mali
with Northeast 2,800 29 443 km? 11.9 km
without Northeast 2,475 29 120 km? 6.2 km

Note: Population served refers to total population in the case of medical dispensaries, markets and
roads; children under 14 years in the case of elementary schools; and women aged 14-59 in the case of
maternity clinics. Source: Ministére de 1’Administration Territoriale et du Développement a la Base,
Recensement administratif et fiscal du 2 mai 1986. Roads estimated.
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Tombouctou region is at a particular disadvantage due to seasonal flooding in the upper Niger
delta and lake zone which renders many localities inaccessible. Overland transportation to
Tombouctou, arduous at best, all but stops during the rainy season. Other localities are
completely isolated for three to five months at a time (Gagnon; Steffen and Koné).

Once again, the Niger River proves its worth as economic mainstay of the Northeast.
More than just an agricultural resource, the River serves as a commercial and transport artery
as well as communications link. River transport often represents the sole means for
resupplying some zones. Large multiple-deck riverboats make numerous runs between
Koulikoro and Gao during the River’s crest from August to November, a voyage of 1,300
km.? Smaller pirogues (long wooden canoes) and pinasses (motorized pirogues) with
shallow drafts are able to ply the River between June and January. Towns along the River,
which would be otherwise inaccessible by road, are in touch with the outside for up to eight

months per year.

2.2.3. Demographic and Infrastructural Imbalance: The Tragedy of the 1972/73 Drought
Serious droughts in Africa are more likely to occur in semi-arid areas where rains fall
during one short season because the proportional deficiency in rainfall is greatest there
(Topps; Caldwell, 1975). Fluctuations in climate can be extreme and abrupt (Nicholson, in
Watts). A slight shift up or down in the northern advance of the intertropical convergence
zone can make all the difference between starvation and plenty (Schove).
Droughts are no stranger to Northeastern Mali. Chronicles from Tombouctou and

elsewhere in the Sahel recount the hardship of droughts occurring centuries ago, many

®These riverboats make nine stops in the Northeast (Aka, Niafunké, Tonka, Diré, Kabara
(port of Tombouctou), Gourma-Rharous, Bamba, Bourem and Gao).
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droughts persisting years on end.” In the Northeast, droughts can be anticipated, if not
predicted.”

Failure of the rains in 1968 culminated in a drought lasting until the return of
"regular” rainfall in 1974.%2 In 1972/73, the critical 100 mm rainfall isohyet defining the
start of the "hot subtropical desert" was displaced hundreds of kilometers to the south of its
mean location (Bernus, 1977). Virtually all of Northeastern Mali suffered the cumulative
effect of desert-like conditions. The usual time-tested strategies for coping with localized
drought were of little use in a generalized Sahel-wide drought such as this one (Swift, 1975).
What happened in 1972/73 was the outcome of extreme ecological and demographic
imbalance whose tragic effects were compounded by an underdeveloped infrastructure.

A myriad of factors contributed to the "severity...of the conflation of poor rainfall,
ecology and land use" (Watts, 1987) about which analysts have written volumes: the causes of
the climatological drought and ecological destruction in the Sahel, the adequacy of the relief
effort and the effects of the drought on society. The purpose here is to summarize a few
points whose relevance to cereals markets in the Northeast will become clearer in later

chapters.

%Cissoko, pp. 806-821, Franke and Cashin, p. 58, and lliffe, pp. 36, 45, 157, 160, 252-
254, for Mali; Bernus (1977), pp. 140-143 for Niger; Bonte, pp. 70-80, and Toupet, pp. 109,
111 for Mauritania; Caldwell, pp. 19-20, Grove, p. 58, Schove, pp. 41-46, and UNDP
(1975), p. 14, for the Sahel.

ZNo conclusions can be drawn about secular trends in Sahelian weather patterns based on
various length cycles (Albouy and Boulenger, p. 58; Caldwell, p. 20; and Lamb, p. 36).
However, according to Rasmusson, "decadal-scale fluctuations associated with...long and
persistent wet and dry spells...are the dominant mode of rainfall variability [in the Sahel]"
(Rasmusson, p. 8).

#Based on meteorological data and mathematical modelling, Schove concludes that the
drought decade of 1964/74 "the worst such decade since at least the 1830s" (Schove, p. 50).
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2.2.3.1. Ecological Destruction

Ecological destruction hinged on an intensification of the ratio between land and
demography — both people and animals — as a result of ill-considered public policies and
investments and the unanticipated consequences of expansion into areas in fragile equilibrium.
The forces which hastened this ecological destruction are historically, politically and socially
complex. Only a few themes will be highlighted here.

First, successive colonial and post-independent governments were long uneasy with
the autonomy of nomads, whose ’irrational wanderings’ put them beyond the reach of
administrative controls.” A dual strategy emerged to develop a commercialized livestock
sector in order to promote cattle exports, a leading source of foreign exchange, and to induce
the nomads to lead a sedentary lifestyle. This strategy entailed two campaigns, one to drill
wells for herders and the other to inoculate livestock against disease. The number of new
wells proliferated in Mali and across the Sahel.® Improved veterinary services lead to rapid

growth in the size of Mali’s herd, from 1.5 million cattle in 1928 to 5.4 million in 1970, and

PConquest by the French reduced the Tuaregs from a powerful and wealthy people to
nomadic pastoralists (Berry, Campbell and Emker). Under colonialism, the locus of trade
switched from trans-Saharan routes to West African coastal ports, and motorized traffic
competed with camel caravans for long-distance commerce. Not only did the importance of
salt caravans decline (Franke and Chasin), but there were fewer caravans to protect (or
beseige). The Tuaregs lost their power over agricultural communities when the French
administration put an end to raids on villages for cereals. With less success, the
administration tried to free the Bellas. Colonial and Malian administrators even placed
restrictions on livestock grazing in expanding agricultural areas (Bernus, 1977; Piché and
Gregory). This long succession of events undermined access to traditional sources of income,
leaving the nomads only one course of action to ensure survival, expansion of their livestock
boldings.

*Two colonial programs drilled more than 1,100 new wells expressly for herders
(hydraulique paturage) in the Sahel (Franke and Chasin, pp. 101-102). Post-independence
donors financed the boring of new water holes; USAID alone drilled 1,400 new wells in the
Sahel by the early-1970s (Somerville, p. 23).
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from 10.2 million small ruminants in 1965 to 11.2 million small ruminants in 1970 (Amin, in
Franke and Chasin; ECA, in E. Berg, 1975).

The increase in the availability of wells for livestock greatly reduced one of the
constraints on herd size, migration to natural watering sites. However, there was water but
no forage. The radius from a well that a given herd could travel in search of forage was
limited to half the distance that the slowest species could travel in one day. As more and
more animals began to congregate around wells, surrounding vegetation became depleted
Increase in livestock density as a result of planned sectoral expansion generally exceeded
rangeland carrying capacity.*

Second, rural demographic pressures led to an expansion of area under cultivation for
food crops or cash crops, coinciding with natural population increases and northward
migration of sedentary households.”? This increase in demand for land led to cultivation on
the Periphery of the grazing zone and a reduction in fallow land. Declining soil fertility
éxacerbated the stress on land as yet more distant and marginally productive land was brought
under cyltivation. With more people came higher demands for fuel wood. The detrimental
effects of woodcutting and loss of vegetative cover went unchecked and unnoticed during the
8enerajly wetter decades preceding the drought (Berry, Campbell and Emker).

Third, as expansion of cultivated land blocked access to traditional dry-season

past“l‘es, conflicts emerged between cultivators and pastoralists over water and land rights

\

l'l‘he notion of carrying capacnty is complex, and agreement about the consequences of
dl ee(hng the carrying capacity is by no means universal. See Horowitz and Little for a
SCussion of the alternative equilibrium, degradation and resiliency models.

19 “2Mali’s estimated population increased from 2.475 million in 1921 to 4.100 million in
ce SO (Ministére du Plan, 1976). The census of 1976 counted 6.395 million Malians and the
Sus of 1987 counted 7.620 million (Ministére du Plan, 1987) — a threefold increase within

°ne ) ifespan.
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(Watts, 1987). The complex relationships of interdependency between sedentary and non-
sedentary populations that served as a defense against disaster broke down (Caldwell, 1975).
Social and economic individualism increased (Berry, Campbell and Emker) as herders were
forced to overgraze, not so much in pursuit of unregulated self-interest as survival of their
animals, leading to further resource depletion of the commons.

Lastly, plowed land or land denuded of sparse vegetative cover, due to woodcutting or
increased grazing and trampling by larger herds, is particularly susceptible to wind erosion
during dry years (Grove). Some meteorologists theorize that silt and dust in the air is a factor
in local weather modification. As dust blocks out sunlight, less of the sun’s thermal energy

reaches the lower atmosphere; this lowers the temperature, creating a cold spot of air that
cannot hold as much moisture as warmer air — in other words, drought (Winstanley).
2.2.3.2. Social Dislocation

While drought disrupted agriculture,” livestock was devastated. Non-sedentary
herders bore the brunt of the cumulative effects of six years of drought (Iliffe).

Dry pasture decreases sharply in nutritive value (Topps), meaning that the longer the
dry Season, the greater is the required grazing area (Dresch, in Berry, Campbell and Emker).
FOrCGd to go further and further in search of fodder and water, animals grew weaker and
Weaker, Livestock in the Northeast succumbed in droves, the cattle often dying first. Mali is

EStimnageq to have lost 1.65 million head of cattle and 2.25 million sheep and goats between

\

leyv 33Cereals production in Mali in 1972/73 dropped to less than 60 percent of predrought

o me‘s (FAO): low cresting of the Niger and Bani Rivers allowed sufficient water to irrigate
Y one-eighth of the rice perimeters, and some 40 percent of the millet and sorghum crop

lost (Messiant).
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70 and 1974, 31 percent and 18 percent respectively of the national herd (FAO, 1975).*

en these figures understate the extent of the damage by omitting the losses before 1970.
Herder diets are overwhelming based on milk and millet. Animals and milk are
~hanged for millet, sugar, tea, clothing and other essentials. Herder terms of trade dropped
>cipitously as herders flooded the market with weak and dying animals when cereals prices
re already high due to scarcity.”
Faced with imminent starvation, entire herder families crowded into refugee camps
r Gao and Tombouctou and further south of their normal migratory patterns into Burkina
O and Niger.* Surveys by the Center for Disease Control (CDC) found camp inhabitants
Sedentary villagers in Gao Circle subsisting on 100 grams of cereals per day (about 350
ries), a "starvation diet". Pockets of extreme undernutrition were found in the Northeast
Te up to 80 percent of children surveyed in nomad camps were acutely malnourished.

CDC found undernutrition in Mali to be "much more acute" among nomads than

———

**Eighty percent of the herd in the Northeast perished (Direction générale du plan, 1974).
A region, the Sahel lost 6.26 million cattle (29 percent) and 4.61 million sheep and goats
DPercent) between 1970 and 1974 (FAO, 1975).

*SMalian refugees from the Northeast arriving in northern Burkina Faso at the end of 1972
~ Cattle at 750 CFA francs per head, compared to the usual, seasonally variable price of
YO 10 20,000 CFA francs; this price dropped further to 200 CFA francs per head

Ssiant, p. 66) during which the price of millet tripled to about 60 CFA francs per kilo
lemand, p. 49) — one cow per 3.33 kg of millet. See also Bernus (1977), p. 144;
dwell (1975), p. 50; and Watts (1987), p. 193.

>SAbout 250 ,000 Malians were forced into towns within Mali during the peak penod of
11-May 1974 (E. Berg, 1975, p. 62). Some 50,000 displaced nomads were set up in

. gee camps in the Gao and Tombouctou regions, some 40,000 Malian nomads were
'Ped in distribution centers outside Niamey, Niger and another 35,000 in Burkina Faso as
 €ptember 1973 (CDC, in Sheets and Morris, pp. 160-161).
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sedentary persons and more in the drier north than the south (CDC, in Sheets and Morris).”
Reliable mortality data were difficult to obtain, but based on death rates found in nomad
camps, the CDC estimated about 100,000 deaths attributable to famine during 1973 in Mali
and its neighbors, Burkina Faso, Mauritania and Niger (CDC, in Sheets and Morris).
Separate figures for Northeastern Mali are unavailable.

The social dislocation due to prolonged drought and famine profoundly transformed
nomads. For an animal-centered culture and economy, the longer-term consequence of the
loss of animals spells the collapse of a whole way a life (Bernus, 1977). Social relations, no
longer defined around animals, tend to break down (Caldwell, 1975). Unlike farmers who
lost only current income (their crops), nomads lost current income (revenue from the sale of
milk), assets or capital stock (animals) and reinvestment capacity (reconstitution of the herd)
(E. Berg, 1975).® These inequalities in asset-holdings and income-earning opportunities
betw een herders and cultivators and within herder groups have implications for local supplies
Of Cereals and their effective demand by households in the Northeast.®

2.2.3.3. Relief Efforts in 1972/73

Despite early and repeated warnings from field offices to donor headquarters about
“’Ol‘sening conditions across the Sahel, little action was taken, in part because donors waited
Until the affected countries acknowledged the drought and requested aid officially (Sheets and
Mol‘l‘is; Franke and Cashin). Once the world was aroused by the staggering human

\

s 37Xn addition to acute malnutrition, nomadic children had much higher rates of edema, a
Ympton of protein deficiency, than sedentary children, 40-43 percent compared with 1

Percent, respectively (Sheets and Morris, p. 158).

“Although animal traction is rarely used in the Northeast, farmers who lost work animals
and animal traction equipment also suffered loss of capital stock.

engs “The related concepts of chronic and transitory food insecurity and food exchange
Mtitlements and food availability decline will be discussed in Chapter 3.
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dimensions of the drought® and began to respond, deficiencies in infrastructure slowed the
relief effort down.

First was the failure to react to accumulating evidence of the severity and duration of
the drought and to develop contingency plans for mounting a relief effort. The
disproportionate number of deaths suffered by the nomads during 1972/73 has even been
blamed on Mali’s refusal to draw attention to the drought because at first it only affected the
nomads, a force of political opposition (Somerville, p. 32). Administrative capabilities in
Mali were already stretched thin, technical resources weak and data unused. The donor side
was characterized by a bureaucratic ineptitude and "lack of coordination and cooperation”
(AID, in Sheets and Morris). Only belatedly, as people and livestock began dying five years
into the drought, did donors step in.

Delivering aid overwhelmed the underdeveloped transport system. The railroad from
the port of Dakar could accommodate only half of the relief supplies to Mali. Other
deliveries by sea were diverted to Abidjan for overland transport to Mali. Once in Mali,
getting food aid to the Northeast proved costly, given the poor road network. For several
Months U.S. C-130 transport planes airlifted supplies daily to airports in the Northeast in
Goundam, Tombouctou and Gao, though barely enough to meet minimum needs in the camps
(CDC, in Sheets and Morris). Trailer-truck convoys brought supplies across the desert from
Algeria in an effort to speed delivery and distribution.

Distribution was plagued by inefficiency and waste, hoarding and corruption
(Somerville) or evidence of discrimination in the allocation of rations against nomads in favor

of Sedentary victims (Sheets and Morris). For many, help arrived too little and too late.

—_—

.o The international League of Red Cross Societies (LICROSS) cited the figure of 12
;‘8“‘011 "severely affected” drought victims across the Sahel in 1973 (Sheets and Morris, p.

-
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2.2.3.4. Relief Efforts in 1983/84-1984/85
Widespread drought which recurred in Mali in 1983/84 and 1984/85 tested the
workability of institutional arrangements to coordinate relief and development efforts. It also
gave birth to new ones (section 2.3.2.). Thanks to greater openness and contingency
planning, a calamity of previous proportions was averted.
Cereals production dropped to its lowest levels since the major drought of the early
1970s. Irrigation did not compensate for low rainfall as the level of the Niger River was at a
100-year low (USAID, 1987b). Net per capita cereals availabilities fell as low as 97 kg in
1983 /84 and 76 kg in 1984/85 (OSCE, 1989).** The economic costs of the drought
escalated as Mali lost some 40-50 percent of its livestock during 1983-85 (Somerville; FAO,
1986). As livestock prices plummeted, cereals prices rose, sharply cutting the purchasing
POwer of herder families and leaving many destitute. Malnutrition was accompanied by
increases in illness and outbreaks of disease. To escape famine, many in the Northeast
migrated south in search of food, water and other help (FAO, 1985a). Surveys counted about
7,400 displaced families in Gao-City alone in mid-1984, more than 42,000 people (Davies and
Thiatn, 1987a). The United Nations estimated that 200,000 people were displaced in Mali as

Of September 1985 (Somerville).

\

. “"Mali used to have two official agricultural production statistical series, which often
dlverged widely in a given year, one from the Ministry of Plan (Direction nationale de la
StQzristique et I'informatique, or DNSI) and the other from the Ministry of Agriculture
Dir- ection nationale de l'agriculture, or DNA). The Plan (DNSI) series was thought to use a
;:mre reliable sampling technique (USAID, 1984), but its net production estimate for 1983/84
das been criticized for being particularly high (1,199,000 tons) in view of known severe

. 'Ought conditions (OSCE, 1989), also accounting for the high per capita cereals availabilities
:n Table 2.3. The Ministry of Agriculture (DNA) estimates for 1983/84 were 42 percent
[::“’er, at 695,000 tons. Since 1987/88, these two agencies have harmonized their

©thodologies and conducted joint estimates of the harvest.
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Despite better mobilization of aid, critical breakdowns in delivery still occurred, first
in getting food aid out of port cities and then transporting it within Mali. Lack of trucking
capacity caused food aid cereals to pile up in Abidjan. Food aid blocked in Dakar due to low
railroad capacity had to be airlifted to Bamako and Tombouctou; other aid was flown in from
Algeria when the Northeast became isolated during the rainy season (FAO, 1985a, 1985b). A
more serious problem was late-arriving food aid or food aid that arrived just prior to the
recovery harvest of 1985/86 (USAID, 1987a). Donors agreed to suspend deliveries to Mali

in 1986 and convert food aid commitments to direct financial aid where possible.

There were mixed signs of improvements from the standpoint of marketing and
distribution. Some 40,000 tons of cereals were released from the strategic grain reserve for
distribution (FAO, 1984b). Regular and emergency food aid were effectively channeled
"hl‘Ough the government’s annual marketing plan (USAID, 1987b). Some early indications of
the effect of cereals market liberalization (Annex 2.1) were also present as the system for
Supplying food aid through commercial markets worked well in urban areas, although

emergency food needs in rural areas were grossly underestimated, and planning for

e[‘1el‘gency distribution there was "largely ad hoc and often uncoordinated" (USAID, 1987b).

2.3, An Overview of the Cereals Market in the Northeast

2.3.1. The Long March to Cereals Market Liberalization: A Regulatory Summary
The question arises why the mz;rket did not transmit signals of cereals scarcity in the
Northeast during the 1972/73 drought which might have elicited supplies from the south. The
itl"“lediate answer, of course, is that the south was also in deficit and unable to respond. The

More fundamental answer is that due to a misunderstanding of market mechanisms, distrust of
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iders and excessive concern for urban consumers, the government attempted to appropriate
yst functions of the cereals market for itself. Ineffective at best and destabilizing at worst,
vernment intervention snapped under the logistical stress of meeting emergency needs in
stant regions. A sad irony, having blocked the development of the private sector, the
vernment was unable to fall back on a dynamic network of grain traders for support.

Since then, the government’s role in the market has undergone a remarkable
nsformation. Mali has become a unexpected pioneer in cereals market liberalization. In
ny respects, Mali has a much more open cereals market than its West African neighbors,
1€ of which still fix producer and consumer prices and restrict imports and exports,
alting in a dual market structure such as Mali had recently (Hibou).

Over the past twenty-five years, the cereals market has progressed from 1) an official
€ monopoly over cereals marketing, to 2) a troubled coexistence between official and
7 ate marketing channels, to 3) the present arrangement whereby the private sector handles
—to-day operations of matching supply and demand while the public sector handles the
~TO controls (see Annex 2.1). In terms of cereals pricing policy, these respective phases
Cespond to fixed official prices, attempts at stabilizing prices and prices for the most part
=rmined by the market.

Markets have become more reliable as a stable supply source because the tensions
“een the government’s cereals marketing agency, OPAM, and the private sector have been
but eliminated. During the monopoly period, forced cereals procurement at low official
ducer prices, requisition of trucks, threats of confiscation of trader stocks and secrecy of
*Tations by producers and traders are thought to have increased marketing margins at all

€ls of the parallel market to compensate for risk (Wilcock ef al.). Liberalization reduced
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these risks and improved trader incentives to invest in large-scale grain storage and transport
operations, thereby driving down unit costs.

The immediate impact of deregulation of the cereals market was probably felt most
keenly in the south, where government planners had tried hardest to make the official
marketing system work, rather than in the Northeast, where markets functioned with greater
autonomy. The longer-term ramifications for the performance of an integrated cereals market
linking the south and Northeast are inescapable, of course. Too significant a story to ignore,
Annex 2.1 to this chapter presents a summary analysis of the events leading to market
deregualation and some of the achievements of the reform effort, with particular emphasis on
the N oOrtheast where possible.

Table 2.7 summarizes the main cereals marketing regulations and associated programs

in effect in Mali at the beginning of the 1990s.*

23.2, Evolution of Key Elements in the Government’s Cereals Marketing Policy in the
Northeast

A cereals marketing policy for the "deficit zones" of the Northeast predates
independence. Elements of this policy have not varied greatly over the years, as best shown
by the jtalicized objectives in Table 2.8 for OPAM, the government cereals marketing agency,
and s predecessors. The common theme of these objectives pertains to supply-side
Availapijity of cereals — through regular sales outlets, release of security stocks or
distribugion of food aid.

\

be “*Annex 2.1 gives more information on these regulations and policies. Most of these will
n Otaddressed more fully in Part III. It should be noted that these are the official regulations,
Decessarily the rules that get enforced.
De For the effect of selected marketing regulations on trader conduct, see Steffen and
Mbeié (1990).
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Table 2.7. Principal Cereals Marketing Regulations and Programs, 1990

OfTicial Regulations
1. Producer Prices

2. Consumer Prices
3. Transport Pricing

4. lmport of Cereals

S.  Export of Cereals

Programs
1.  Cereals Food Aid

2. Producer Marketing
Credit

3.  Trader Marketing
Credit

4. Reconstitution of the
Strategic Grain Reserve

(SNS)

S.  Release of Grain from
the Strategic Grain
Reserve (SNS)

G.  Market Information
System (SIM)

>

- Early Waming System
(SAP)

Determined by the market, except for floor price for paddy (prix
minimum garanti) of 70 FCFA/kg at the Office du Niger and other
rice producing ODRs.

Determined by the market; no subsidies.

Rates negotiable for domestic transport of cereals; rates fixed for
transport originating or terminating outside of Mali.

Subject to simple registration of intent to import; no quantity
restrictions; rice imports subject to protective import tariffs and ad
hoc import bans.

Subject to simple registration of intent to export; no quantity
restrictions; no export taxes.

Sold by bid by OPAM except approved volumes ceded to the
public relief agency, CNAUR, for free distribution according to
updated marketing action plan.

Annual marketing credit programs available for Village
Associations through PRMC; interest rates regulated by central
bank (BCEAO) with no explicit subsidy.

Annual marketing credit programs available for cereals
wholesalers and semi-wholesalers through PRMC; interest rates
regulated by central bank (BCEAO) with no explicit subsidy.

Routine purchases of millet, sorghum and maize by OPAM based
on periodic calls for bids; emergency reconstitution by food aid.

Routine sales by OPAM based on periodic auctions; emergency
release as food aid.

Weekly radio broadcast of producer and consumer market prices
and related developments; publication of quarterly market bulletin.

Continual surveillance of food security status of "deficit zones”
based on market and non-market indicators.

Sources: Hibou; PRMC (1990); SAP; Steffen and Dembélé (1990).
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Several emergency preparedness and marketing programs adopted since the drought of
1972/73 have contributed significantly to reducing the worst ravages of drought and
improving cereals market performance in the Northeast. Not unexpectedly, their development
coincides with the progressive liberalization of the market. These programs concern the

strategic grain reserve, agency for drought relief, early warning system, marketing action plan

and the market information system.

2.3.2.1. Strategic Grain Reserve

Proposals for a strategic grain reserve as a safeguard against anticipated shortfalls in
cereals production assumed new urgency following the drought of 1972/73. The second five-
year plan proposed a national security stock, known as SNS (Stock national de sécurité),
reaching 70,000 tons of coarse grains and rice, "sufficient for the consumption needs of the
deficit zones (including Bamako) for six months during a year of normal rainfall.” Twenty
thousand tons would be stored in the Northeast (Direction Générale du Plan, 1974). The
objective of the SNS was modified in 1976 to "ensure the availability of cereals to populations
in the most vulnerable areas in the event of a 50 percent shortfall in production” although
Nearly two-thirds of the SNS would remain in southern producing zones and only 10,000 tons
POsitioned in the Northeast (CRED, 1977). On the basis of emergency scenarios established
by the FAO in 1977, a ceiling of 58,500 tons was placed on the SNS (USAID, 1984).

While the buildup of the SNS has proceeded slowly, several spot readings indicate
thata in practice, the Northeast has retained a higher proportion of stocks than planned: about
2s Percent (6,700 tons) in August 1981; 21 percent (7,400 tons) in 1983/84; 22 percent
(8’950 tons) in December 1986 (USAID, 1981, 1984, 1987).

Stock management rules of the SNS allow immediate release of cereals to meet

i -
dentlﬂable emergency needs pending arrival of food aid. Drawdowns for non-emergency
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Table 2.8. Evolution of OPAM’s Statutory Objectives

OCS/OCFLM OPAM OPAM OPAM
(1959-65) (1965-82) (1982-88) (1988- )
Constitute regional Develop and Supply cereals to Constitute and manage
market regulatory consolidate the public service the national cereals

cereal stocks, as patrimony of the agencies. security stock.
required. people.
Orient national cereals | Set an example of a Supply cereals to Supply cereals to

production to meet

model state enterprise.

deficit zones of the

deficit zones of the

mnarket needs. country on the basis of | country on the basis of
an annual plan. an annual plan.
R ecommend cereals Accumulate capital for | Constitute and manage | Manage and distribute
mnarket regulations. future national reserve and security cereals food aid.
industrial cereals stocks at
development. national levels.

Constitute a special
Security stock when

Address worker
concerns and improve

Assure adherence to
official producer and

r2ecessary. working conditions. consumer prices
through market
stabilization.
Organize cereal Satisfy the cereals Manage and distribute
mports and exports. needs of the entire cereals food aid.
population.
——

S ources: 1)

Train and promote
managerial staff.

Purchase, transform,
and sell cereals
through nationwide
commercial outlets.

OCS (1959-64): Law No. 59-29/AL-RS: Articles 7, 12 and 14; December 4, 1959.

Note: Objectives of the OCFLM (1964-65) are essentially identical to those of the
OSC. See Law No. 64-25/AN-RM; Article 23; July 15, 1964.

2) OPAM (1965-82): Law No. 65-7/AN-RM; Articles 5 and 6; March 13, 1965.

3) OPAM (1982-88): Law No. 82-36/AN-RM; Article 2; February 8, 1982.

4) OPAM (1988- ): Law No. 88-67/AN-RM; Article 2; December 26, 1988.

N otes: 0CSs (Office des céréales du Soudan) and OCFLM (Office des céréales, fruits et légumes du
Azg ali) refer to OPAM’s predecessor agencies. Italicized text refers to OPAM objectives which
Paurticularly influence cereals markets in the Northeast.

S —
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purposes, such as the out-rotation of old stocks, can be made only on the basis of guarantees
of replacement of an equal quantity and quality of stocks (USAID, 1984). Only coarse grains
are stored in the SNS, with preference given to domestically procured millet and sorghum; no
rice is permitted.

2.3.2.2. Public Agency for Drought Assistance

The National Aid Commission for Drought Victims, known as CNAVS (Comité

nazional d’aide aux victimes de la sécheresse) was created in 1973 under the Ministry of
Territorial Administration and Local Development as the central government agency for

id entifying drought-related needs and mobilizing emergency relief operations. Originally an
interministerial consultative group, a permanent joint working group between CNAVS and

food aid donors was added in 1984 to improve logistical coordination.

In order to reorient the exclusive focus from short-term emergency relief to medium
term rehabilitation, the CNAVS was reorganized in 1988 as the National Emergency Action
and Rehabilitation Commission for Zones at Rfsk, or CNAUR (Comité national d’actions
d “Wrgence et de réhabilitation des zones a risque). Most importantly, a permanent secretariat
Was authorized for the CNAUR with a budget and small professional staff charged with
anticipating potential crises and coordinating emergency aid, identifying and implementing
de"€=l()pment-oriented relief operations such as labor-intensive public works projects, and
setting up a centralized information and data collection network including regular exchanges
With jnternational scientific and climatological centers.

2.3.2.3. Early Warning System

An effective measure for safeguarding the food security position of households in the
defy < it zones is the acquisition of reliable data on cereals production, marketing and prices to

low authorities to pinpoint food emergencies in time to take preventive measures. Thus, a
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direct outgrowth of the CNAVS/CNAUR was the establishment in 1987 of an early warning
system for food emergencies, known as SAP (Systéme d’alerte précoce), for the continual and
direct monitoring of zones traditionally "at risk," those north of the 14th parallel, including
all of the Northeast.*

The SAP identifies populations at nutritional risk and the type of aid and/or
rehabilitative measures to alleviate that risk by collecting diverse data on rainfall, attacks of
depredatory insects, the local harvest, pasture conditions for livestock, non-seasonal migration
of population groups, market prices and terms of trade between cereals and livestock,
recourse to consumption of emergency foods (Chapter 3), household food reserves and
indicators of health and nutrition status. These data are radioed monthly to headquarters in
Bamako for analysis. Sub-districts are classified according to food situation: nothing unusual,
under extra surveillance, and at risk. In conjunction with the food donor/CNAUR working
group (see 2.3.2.2. above), the SAP recommends the quantity and timing of food aid for
distribution in "at risk" sub-districts. If a localized acute deterioration in food security is

suspected, medical-nutritional teams are dispatched immediately to survey vulnerable groups

and recommend accelerated aid, if necessary.

2.3.2.4. Marketing Action Plan
One of the earliest duties of OPAM (and its predecessors) has been supplying the

Northeast with cereals from the south. Since the 1972/73 drought, OPAM has also become
the Central agency for handling and distribution of food aid. In order to rationalize these
ult""'Clependent operations, as well as protect OPAM from domestic political pressures leading

t
° haphazard cereals shipments and poorly substantiated requests for food aid deliveries, a

\
“These include 155 of Mali’s 286 sub-districts.
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marketing action plan (plan de ravitaillement) for OPAM was put into place in 1982 as part of
the market liberalization program.*

On the basis of crop forecasts, projected purchases and releases from the strategic
grain reserve, and increasing reliance on the market information system (below) and early
warning system data, OPAM draws up a marketing plan in December for the calendar year to
follow. Occasional disagreements used to emerge over the selection of sub-districts for food
aid distribution between OPAM and the Ministry of Territorial Administration and Local
Dewvelopment which oversees the CNAUR and the SAP and which used to have sole approval
authority for the marketing plan. This approval authority was transferred to a broader-based
interministerial coordinating group (Comité d’orientation et de coordination, or COC) in

1988, presumably to put the marketing plan on a more technical basis. OPAM is charged

with updating the action plan each quarter for COC approval, based on the latest market

information system and early warning system data.

2.3.2.5. Market Information System

Lastly, a new Market Information System (Systéme d’information sur les marchés
Céréaliers, or SIM) got off ground within OPAM in mid-1988, then covering some 40 rural
Producer markets and the consumer markets in Bamako and all regional capitals. The SIM
Publishes a quarterly market bulletin, sends a summary analysis of market price trends to key
80Vvernment offices each week, and broadcasts a weekly market price report on the radio.

Al'5l'lough market coverage to date is concentrated in the producing zones and not the

—_—
““In theory, this marketing plan permitted orderly management of OPAM’s buying and
seuing by determining the geographic location and seasonal credit needs for OPAM’s crop
g“rChasw (including advances to the agricultural development projects, ODRs, which bought
> OPAM’s behalf) and by systematic planning of least-cost cereals transfers to minimize
terregional transport. In fact, the action plan was only as good as the underlying production
anqg demand data which, as demonstrated in 1985/86, turned out to be less than reliable (see

Anney 2 1),
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Northeast, the SIM has become, in many senses, the southern complement to the northern-
focused early warning system. Indeed, a closer coordination between the SIM and the SAP is

thought to be desirable in some government and donor circles.*

2.3.3. Political Economic Motivations for Government Intervention in the Cereals
Market in the Northeast

In view of the measured progress achieved in liberalizing the market (Section 2.3.2.),
a host of emergency preparedness programs (Section 2.3.1.) and the potential for an equitable
redistribution of cereals through commercial channels (Section 2.1.4.), what else compels the
government to maintain a watchful eye on food security and marketing policy for the
Northeast?

The answer lies in considerations of political economy — the political constraints with
which the Government of Mali must deal — and often the hardest part to incorporate into any
analysis of marketing policies (Stiglitz, 1987). Several political-economic factors, whose
relative importance has varied over time, motivate the Government to take a special interest in
the deficit zones of the Northeast.

2.3.3.1. The National Unity Argument

The first factor embodies the quest for national unity. Loyalty of the Northeast,
Particularly that of the Tuaregs who consider themselves culturally and racially distinct, has

T®mained somewhat tenuous since independence.* Accommodating divergent regional and

——

1 ““The SAP used to cover 13 markets for the SIM. The SIM took these over in September
991. See section 8.4.2.1. in Chapter 8.

_ ““The Iforas Tuaregs launched an armed revolt in 1962, supposedly supplied by
Neighboring Algeria and Morocco, a revolt suppressed by the Malian Army the following year
Perato). In turn, it has been charged that the Malian government used the drought of

197273 to settle old political scores and bring the nomads into submission by delaying aid
Omerville). Tensions heightened again in the early 1980s as Libya sought to draw Saharan
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social interests virtually compelled special considerations for the deficit zones. This social
contract between the south and Northeast was reinforced by the uniform cereals pricing policy
in effect during the first two decades of independence as part of the political compromise.

By conveniently encompassing all of the Northeast, a distinct marketing policy
ostensibly removed food insecurity as a possible grievance. Prepositioning a good part of the
strategic grain reserve (SNS) in the Gao and Tombouctou regions, for example, demonstrated
evidence of national government concern for the welfare of the Northeast.

A symbiotic relationship has emerged in which both parties coopt the other. Regional
and local government authorities, on the one hand, and traditional leaders and local elites, on
the other, have proven adept at turning the deficit zones policy to mutual advantage. The

latter seek special favors (such as distribution of food aid in their respective districts) on
whose behalf the former intercede in order to garner local political support.

2.3.3.2. Regime Survival

A related factor concerns regime survival. An effective food emergency preparedness
System, including surveillance of market conditions and other early warning indicators, is
Perceived as government concern and competence, both critical elements in ensuring regime
Support in times of crisis. Perceptions of government disregard for the plight of drought

Victims, blatant misuse of food aid and other corrupt practices, or plain ineptitude have the

——

NOmags into the Pan-Arab sphere by supporting rebellion in Chad and stirring up underlying

feparatist sentiments among Tuaregs in Niger and Mali. In 1990 disaffected Tuareg
Tenegades" struck fear by attacking random local public administrators in the Tombouctou
and Gao regions until the central government offered certain concessions. The government
Prohibited movement of civilians in the northern two-thirds of the region of Gao, disrupting
Seasonal migratory patterns and forcing pastoralists into a relatively small area in the
SOuthwest (USAID/FEWS, 1991).
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opposite effect of undercutting regime legitimacy.*’ Allegations of theft of food aid by
government officials were one of the causes of the 1990/91 Tuareg rebellion.

These lessons are not lost on the new Malian leaders who overthrew the discredited
Traoré government in March 1991.

- 2.3.3.3. Regionalization and Internationalization of Development

The magnitude of the Sahelian food crisis during the early 1970s spawned new
international institutional arrangements to prevent similar disasters by confronting emergencies
early in coordinated fashion. Mali thus found its deficit zone policy exposed to outside
scrutiny.

2.3.3.3.1. New Pressures for Regional Collaboration. Mali and the other drought-
affected Sahelian countries banded together in 1973 to form the CILSS (Permanent Interstate
Committee for Drought Control in the Sahel) in effort to formulate a joint strategy for the
Phased economic development of the region and coordinate its implementation. The CILSS
established regular ministerial-level consultations and set up a permanent headquarters and two
regional institutions, the Sahel Institute (to function as a clearinghouse for research and
training activities pertinent to Sahelian countries) and AGRHYMET (to strengthen the
deVﬁ:lopment of national agrometeorological and hydrological services of member countries).

2.3.3.3.2. Mobilization of International Resources. Donors set up a flexibly
Structured Club of the Sahel to support the work of the CILSS by encouraging cooperation
alnong donors and providing an international forum for Sahelian countries to articulate their

de"elopment priorities and seek funding for implementation. Characterized as "an

—

“™Two coups d’état in 1974 were attributable to the African drought and its consequences.
The Hamani Diori regime in Niger was overthrown in part because officials hoarded scarce
Erain to benefit from price increases; the Haile Selassie regime in Ethiopia was overthrown in
Da.n for having deliberately concealed the gravity of famine rather than seeking aid which

Might have saved lives.
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extraordinary alliance between the developed Western world, several of the OPEC states and
the countries of Sahelian Africa” (Franke and Chasin), the CILSS/Club arrangement was
unusual in North-South relations up to that time in that it was based on aid rather than trade,
rural rather than urban development, and agricultural rather than industrial development
(Somerville). No less important, this new institutional arrangement enabled Mali to diversify
its aid relationships (E. Berg, 1975).

The massive commitment of bilateral and multilateral donor financing and support to
Sahel development*® led to a remarkable mobilization of scientific research into problems
and possibilities for the region.”’ Based largely on this research, joint Sahelian-donor
working groups launched a comprehensive multi-sectoral development program, including
analysis of the critical linkages between cereals pricing, marketing and storage (CRED,
1977).%

2.3.3.4. Private Voluntary Organizations and Locally Based Development

The expansion of private voluntary organizations (PVOs) in the Northeast dates from
distribution of emergency food aid during drought periods. Inspired by the remarkable

courage of the local population during the bleak years of drought, many PVOs have stayed

“*This financing raised aid levels to Mali and the Sahel considerably, especially in the area
of rural development, a typically neglected sector. Official development assistance to the
Sahel rose fivefold between 1971 and 1976, from $196.5 million to $1,105 million. Aid
reached $1,513 million in 1982 (Somerville, p. 179). From a level of $21 million in 1970,
aid to Mali reached $144 million in 1975, $267 million in 1980, $380 million in 1985 and
$427 million in 1988 (World Bank, 1981b, 1989b, 1990).

“Franke and Chasin detail these studies (pp. 141-143).

**The initial blueprint for a Sahelian development strategy was approved by the CILSS
and the Club of the Sahel in 1977. See OECD, Strategy and Programme for Drought Control
and Development in the Sahel. (OECD: Paris), 1977. The cost of proposed investments for
the "First Generation Program” in the Sahel, 1977-82, totalled $3.3 billion (Somerville, p.
176).
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on, transforming themselves into small-scale, locally-based development agencies. More than
a dozen international and domestic PVOs operate in the regions of Tombouctou and Gao in a
wide spectrum of activities.*

PVOs enjoy certain comparative advantages over larger donors. They are often more
flexible in policy, they operate at grass-roots levels and have demonstrated their scope for
innovative development in a difficult region where pragmatic solutions are tested in the field.
PVOs seem to enjoy the trust of the local population with whom they work and for whom
they become advocates in many instances. Most PVOs seem also to have earned the respect
of local administrators who recognize the effectiveness of PVOs in bringing services to distant
and dispersed populations. Such is the perceived autonomy and fairness of PVOs that the
CNAUR seeks out PVOs to distribute food aid in place of the local administration (where
PVOs are present). In view of the valuable services they perform, some PVOs, especially the
Malian ones, seem to have become a permanent feature in the deficit zones whose valuable
services the Government cannot ignore nor afford to alienate.

2.3.3.5. The Interplay of Demography and the Scope for Long Term
Development

The probability that drought will strike again with damaging effect on agriculture and
herding is an ever present danger in the Northeast. This danger enters the realm of political
economy because the choice of longer-term reconstruction and development strategies entails
assigning social welfare weights among various groups and between current and future
generations. While it is commonly admitted that unregulated expansion of agriculture and
herding is neither economically nor ecologically sustainable, the question of which

development path to take is charged with politically sensitive overtones. Answers to this

$'Personal communication from Mamadou Sékou Touré, Comité de Coordination des
Actions-ONG, July 8, 1988.
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question also have both direct and indirect implications for the role and strength of the cereals
market.

Demographic evidence points to accelerating population growth in Mali as a result of
slowly increasing life expectancy and declining infant mortality. Urbanization in Mali,
currently 19 percent (World Bank, 1990), will likely continue to exceed average growth rates.
At this point, it is unclear whether the population decline of 2.9 percent in the Northeast
between the census years of 1976 and 1987 will reverse itself or continue as a longer-term
trend. The proportion of nomads in the population, even maintaining their absolute numbers,
will decrease to about 6 percent by the year 2000 (Caldwell, 1977). Livestock numbers
suggest that the national herd recovered from the drought of 1968-73 by 1978 (FAO, 1984),
but had not quite recovered from the drought of 1983-85 by 1990 (FAO Production Yearbook,
1991).

In the drier Sahelo-Saharan zone (100-200 mm rainfall), animal and human carrying
capacities seem to have reached their limit. Access to pastures there may have to be limited
to present or even lower numbers. While similar limitations are probably less critical in the
Sahelian rainfall zone (200-400 mm), the social implications are profound: None of the
Projected population growth for the Northeast can be absorbed by pastoral areas; the majority
must become sedentary farmers (Caldwell, 1977).

This transfers the burden of economic growth to agriculture and rural non-farm

activities. Here prospects are mixed. Changes in cultivation methods and intensity and in

gricultural technology may permit greater densities of sedentary settlement. However, with

—

S?The average annual rate of population growth for Mali over the period 1988-2000 is
YO j ected to be 3.0 percent. It is hypothesized that Mali will achieve a stationary population
fea3 million people in the year 2050, compared to a 1987 population of 7.6 million (World
Baxa x 1990, Tables 26 and 27).
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limited rainfall, it is unlikely that the Northeast can take major advantage of advances in
maize technology, such as higher-yielding hybrids. The situation with respect to higher-
yielding rice varieties is more hopeful but over the medium term, irrigated rice production
will be hampered by incomplete water control and unlevelled perimeters. Unfortunately, no
technological breakthrough has occurred in breeding improved millet and sorghum varieties
for West Africa (USDA, 1981; World Bank, 1986).

Even this limited scope for expansion of sedentary agriculture rather than nomadic
pastoralism, therefore, tilts investments in favor of farmers over herders.® Continued
government intervention and oversight in the cereals market, among other means to safeguard
and promote food security, will become all the more essential during this sectoral adjustment.

The overall effect of these political economic constraints has been to broaden the
channels of development discourse. Regional and international collaboration and debate
expose the government and donors to more rigorous analysis and public scrutiny of the
consequences of their policies and actions, including those which bear on the cereals markets

of the Northeast. Such exposure has created an atmosphere of greater accountability.

2.4. Summary Remarks

The central question posed by this dissertation concerns the adequacy of the cereals
arket in assuring food security in the Northeast, a cereals-deficit region characterized by

Permanent vulnerability to random drought, a high covariance between rainfall levels and

——

An indication of the relative dominance of the agriculture is seen in the "First
Generation Program” of investments for Mali proposed by the CILSS/Club du Sahel for the
Perxjod, 1977-82. The estimated costs of investments in rainfed and irrigated agriculture
dCcgunted for 61 percent whereas the costs of investments in livestock and in village and

geland water engineering accounted for only 11 percent (Somerville, p. 176).
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household incomes through agricultural and livestock production, and a long cereals supply
line from the south which is often disrupted.

Chapter 2 has described the backdrop to the volatile cereals supply and demand in the
Northeast, current marketing regulations, implications for the market arising from the
calamities of recent droughts, and the government’s rationale for maintaining a special food
security and cereals marketing policy for the Northeast.

Part II of the dissertation will proceed from this backdrop to examine household food

security in the Northeast in relation to the cereals market.



Part II. Analysis of Rural Household Food Insecurity in Northeastern Mali

Part II examines household food security in the Northeast, specifically within the Gao
Region, in the context of household reliance on grain markets as a source of supply and as an
income-generating outlet for grain sales.

Chapter Three sets the conceptual framework. The first section of Chapter Four
introduces the rural household sample and discusses several methodological considerations.
The following sections of Chapter Four will analyze rural household incomes and expenditure
patterns. Chapter Five analyzes cereals consumption, models determinants of household food
security and concludes Part II by summarizing the implications of rural household economic
behavior for grain market performance.’

Annex 3.1 describes the rainfall and crop production context of the survey year.
Annex 4.1 compares household income and expenditure patterns. Annex 4.2 provides key
reference tables on household income, Annex 4.3 tables on household expenditures and Annex
5.2 tables on household cereal consumption. Annex 5.1 determines a consumption security
threshold based on cereals per adult-equivalent. Rather than confining a review of relevant
research to a separate section, references to other research results will be made throughout the

chapter.

'This chapter focuses on the household as the unit of analysis. On the premise that urban
households are better served by markets than rural households, research design and data
collection for this dissertation concentrated exclusively on questions of rural household food
security.

67
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Lastly, the emphasis on detailed analysis of household welfare in the Northeast is
motivated, in part, by the conclusions and recommendations of the evaluation of the 1984/85
emergency assistance program for Mali, calling for comprehensive studies to "increase
knowledge of local conditions affecting populations in drought-prone areas..." and to
"illuminate food security...problems and potentials” (AID, 1987). Part II of this dissertation

attempts to fill those knowledge gaps.



Chapter Three. A Conceptual Framework of Food Security

The conceptual framework for this chapter will define food security, describe and
critique the exchange entitlements approach to analyzing food security at the household level

and look at household strategies for coping with famines and less severe food insecurity.
3.1. Food Security Defined

The notion of "food security” has evolved considerably from alarms about price
shocks to the world grain market in the early 1970s and the specter of rapid population
growth outstripping tight supplies of grain. Supply-side concerns dominated the 1974 World
Food Conference in Rome and thereafter, as manifested by projects and policies to raise
aggregate production levels in deficit couxitries, a set of new international institutional
arrangements and proposals for a coordinated system of national and international buffer
stocks and commodity agreements (FAO, 1980; Eicher and Staatz, 1985). Fears of another
round of price increases prompted countries such as Mali to pursue national self-sufficiency in

cereals in attempt to withdraw from world market conditions.

'Mali’s Food Security Strategy Statement, adopted in 1982, set national self-sufficiency as
an objective to attain by the 1990s. The Strategy Statement recommended that planning and
investment decisions for each agro-ecological zone be guided by achieving the highest degree

of Self-sufficiency possible (Minstére de 1'Agriculture, 1982, pp. 4, 18, 44).
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More recently, the concept of food security has shifted to a more reasoned assessment
of factors determining effective demand for cereals, particularly at the household level —
from the gloomy reckoning of aggregate numbers in danger of starvation to conceptual,
methodological and statistical issues of analyzing how hunger affects vulnerable groups linked
by poverty. The international focus on food and hunger has slowly shifted in a geographic
sense from Asia to Africa (whose undernourished outnumber those Asia in percentage terms).
Analysis of food security also reflects a keener appreciation of the role which specific food
strategies and policies can play in remedying problems of malnutrition (WFC, 1984)%

Above all, meeting household effective demand requires that food distribution systems work
reliably.

Many of the early concerns about world hunger turned out to be ill-founded (World
Food Council, 1984). Today, the world has ample food stocks, many formerly destabilizing
features of international trade have been corrected (Donaldson, 1984) and real cereals prices
have been falling (World Bank, 1986a). Yet, many people suffer from a lack of food
security, caused mainly by a lack of purchasing power (World Bank, 1986a).

Food security is now accepted as the "access by all people at all times to enough food
for an active, healthy life" (Reutlinger, 1984). This deceptively simple definition embodies
the complex requirements that special nutritional needs of all household members (on the basis
of age, gender, health status and pregnancy) be met across all seasons for all occupations and

lifestyles. While there is a clear supply dimension, the key to food security lies with "access”

———

2Supply and demand management through policies affecting production, trade, food aid,
ain reserves, price and through special programs to protect the poor and nutritionally
Vlalnerable fall within the variables that national governments can manipulate. These options
for myational food security policies will be discussed in Chapter 6.
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— the ability to acquire food through adequate real incomes. To the extent that supplies
matter, it is in driving down the cost of obtaining food in real terms.’

Conversely, food insecurity is the lack of access to sufficient food, "basically a lack
of purchasing power of people and nations” (World Bank, 1986a). Food insecurity has both

chronic and transitory dimensions.

3.1.1. Chronic Food Insecurity

Chronic food insecurity is a "continuously inadequate diet caused by the inability to
acquire food" (World Bank, 1986a).* Chronic insecurity bears considerable social and
economic costs in terms of lower human capital development (higher susceptibility to disease
and parasites, reduced benefits from education and training due to weakened mental
development, and lower productivity) which depresses output. Combatting chronic food
insecurity is deeply rooted in problems of alleviating poverty. In principle, an integrated
economic growth-with-equity strategy will extricate families from the cycle of poverty and

chronic food insecurity, although this remains a long-term solution. Interim measures, such

*The link between self-sufficiency and consumption appears to be statistically weak.
Econometric analysis by the World Bank of growth rates in the energy content of per capita
diets (for developing countries, including Mali, in which more than 40 percent of all food
energy is derived from cereals) for the period 1970-80 provides strong evidence that changes
in per capita income are "the most single important determinant” of caloric improvement in
the diet (Reutlinger, 1984b, p. 9). Income variables were found to have very high levels of
statistical significance in average calorie consumption, whereas the growth rate in the self-
sufficiency ratio of cereals was weakly significant (about the 90 percent confidence level).
(These results are repeated as Table C-3 in World Bank, 1986a).

In a related analysis of per capita energy consumption (again for developing countries,
including Mali, in which more than 40 percent of all food energy is derived from cereals) for
the period 1976-80, per capita income was strongly significant while the self-sufficiency ratio
in cereals supply was not (Table C-4, World Bank, 1986a).

“Inability to acquire food, of course, is not the only cause of malnutrition. Spoiled or
unhealthy food, infectious diseases, unsanitary drinking water resulting in diarrhea and
dehydration prevent the body from using food to maintain weight and strength.
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as income transfers, targeted assistance, or food subsidies are required to combat chronic food

insecurity.’

3.1.2. Transitory Food Insecurity

Transitory food insecurity may be less intractable. Transitory food insecurity is a
"temporary decline in a household’s access to enough food" (World Bank, 1986a). Transitory
insecurity may be caused by temporary and unexpected fluctuations in domestic harvests,
domestic (and world) food prices and household purchasing power. It may be caused by
poorly functioning capital markets that limit interseasonal borrowing. For some rural
households, transitory insecurity is a seasonal and predictable phenonomen of the agricultural
cycle resulting from low real incomes, low food supplies and high energy requirements —

during the pre-harvest "hungry season," for example.®

3.2. Food Exchange Entitlements

3.2.1. The Concept
Chronic and transitory food insecurity describe two different states of vulnerability to
malnutrition. A powerful paradigm for analyzing the causes of food insecurity was advanced

by the pioneering work of Sen (1981). Although Sen directed his inquiry into the causes of

3See World Bank (1986a) for a discussion of measures that can be taken at the national
and international level to combat chronic food insecurity and Pinstrup-Andersen (1988) for
case studies of the experience with food subsidies.

“Transitory food insecurity may lead to the nutritional concept of wasting in children, as
measured by weight-for-height, as a result of short-term protein-energy malnutrition (PEM).
Chronic food insecurity, on the other hand, is closely associated with stunting where, due to
chronic PEM, children do not meet standards of height-for-weight.
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famines, the worst form of transitory insecurity, application of his paradigm to chronic
insecurity also bears critical insights.

Looking at four famines in recent history,” Sen concludes that with increases in world
food production surpassing an already accelerated population growth rate, famine is no longer
an act of nature, but an act of faulty policies. Starvation, according to Sen, is the
characteristic of some people not having enough to eat, not there being not enough to eat.
Famine and food insecurity thus distill to the "acquirement problem." Some people starve
because they are too poor to acquire enough food while others acquire more than they need.
In Sen’s terminology, people starve due to failures in exchange entitlements (FEE) when
ownership conditions do not permit sufficient exchange rights to obtain enough food, rather
than on an aggregate food availability decline (FAD).®

How a household acquires food depends on its "exchange entitlements" — the ability

to lay claim to a healthful diet either by producing enough food or by producing other goods

"These include the famine in the Sahel in the early 1970s (see Chapter 2).

SAlthough Sen (1985) argues that long-run policies must be geared to "enhancing,
securing and guaranteeing entitlements, rather to some simple formula like expanding food
output,” he does not ignore agriculture entirely. Sen cautions that it is essential to distinguish
between food production as a vital source of supply and food production as a source of
income and entitlement. Expansion of food production in Sub-Saharan Africa should receive
"full priority," Sen argues, primarily because food production generates entitlements.

Viewed from the opposite perspective, declines in food output often go hand in hand with
a collapse of entitlements. Two factors explain this phenonomen. First, the agricultural
sector typically represents the main source of livelihood for large sections of the population.
Without the compensating effect of growth in other economic sectors (whose output is more
or less immune from climatic variations), the impact of declines in agriculture are quickly
transmitted throughout the economy.

Second, low growth and instability in agriculture reinforce the link between production
and consumption. The World Bank (1980) found that average per capita cereals consumption
in Africa was "as unstable as production” during the period 1961-76 (p. 5). Correlation
coefficients between total consumption and production for six selected African countries were
consistently and exceptionally high for this period (Table 2). Thus, Reutlinger (1985) and
Eicher and Staatz (1985), among others, make a compelling argument for improving the
productivity of the staple food system (production, marketing, processing and transport).
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and services to exchange for enough food. The adequacy of a household’s entitlement is
determined by its endowments — the distribution of material and physical assets,’ the
productivity of these assets and the prices of goods (particularly food) and services.
"Entitlement exchange mapping" defines what can be obtained from the exchange of each
ownership bundle (including the exchange of own labor) for another.'°

Famines can occur during economic booms or economic slumps. Economic stimulus
during a boom period may suddenly expand purchasing power, also known as a demand
shock, causing food prices to rise beyond the reach of lower income households (unless
compensated by increased demand for labor which bids up wages). It is equally possible for a
famine to occur during a boom period due to supply shock, for instance, due to hoarding
from speculation and panic. Conversely, a slump famine, all things equal, may result from
decreased aggregate demand for non-food goods and services causing a loss of employment or
collapse of purchasing power instead of a significant price rise in food staples signalling
scarcity. Alternatively, disease could wipe out considerable numbers of livestock, leaving
herders fewer entitlements with which to procure cereals despite the lower prices due to
reduced aggregate demand.

Famines can also occur during abundant harvests as well as crop failures, with or
without a food price rise. Much depends on which households are net buyers of food, partly

a function of the structure of land ownership and tenurial relations. In times of abundance,

*Endowments relate not only to ownership patterns but access to the means of production

(Desai).

1%Sen (1985) notes that "entitlements” is a descriptive term based on legally sanctioned
property and contract rights, rather than a prescriptive term connoting a moral endorsement of
a given household’s endowment.
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there is a mutual dependence between the food and non-food production sectors as each sells
to and buys from the other.

But in times of shortage, the food production system becomes pivotal and asymmetric
with respect to the non-food system. Intra-rural terms of trade between food and non-food
sectors shift in favor of food producers. As food prices rise, the share of food expenditures
by the non-food sector also rises. Moreover, households which are providers of non-food
consumer goods and services will experience declines in employment or a drop in sales —
hence a deterioration in exchange entitlements — because transitory food insecurity depresses
the economy. With a collapse in local effective demand for cereals, it has been observed that
traders will evacuate supplies in search of other markets (D’Souza, 1988).

The apparent "primacy of food production entitlements” may be a misleading notion
under either boom or slump conditions because it aggregateé all producing households without
reference to the distribution and productivity of their entitlements and the critical difference
such a distribution makes in terms of food security. It is therefore essential to examine the
mode of income to appreciate the uneven incidence of famine on different households (Desai).

To illustrate, a landless sharecropper paid in kind in boom conditions may be better
off than a landless agricultural labor earning wages if those wages represent insufficient
entitlements in food markets. A famine may ensue for landless wage-earning agricultural
workers. On the other hand, the position of herding households may improve to the extent
that boom conditions increase demand for meat and animal products which more than offset
increased grain prices. However, terms of trade for the herder, say goats for millet, will
likely differ depending with whom he trades (depending on the respective exchange mapping)
— the sharecropper, the farm wage earner or a market grain trader — because each places a

different value on the contribution of millet and/or goats to his own food security.
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The point is that any household whose endowment to produce food or to produce
exchange entitlements is very low can easily slip into chronic or transitory food insecurity and
ultimately become a victim of famine when factor markets (especially capital markets) are
imperfect. Ultimately, there is no substitute for an in-depth economic analysis of the
exchange entitlements of all vulnerable groups (Sen, 1985)."

To conclude, food consumption is closely associated with the level of real household
income in terms of food prices. While the rich rarely starve, income and price elasticities for
staple food commodities tend to be high in absolute terms among the poor (Rao; Alderman,
1986, in Pinstrup-Andersen, 1988; Pinstrup-Andersen, 1988). Thus, as to the causes of food
insecurity, what the World Bank calls a lack of purchasing power, Sen terms a failure of
exchange entitlements. Both reach the same analytical outcome.

To Sen, the entitlement approach is "quite inescapable” for analyzing starvation and
poverty. Looking at the multiple causes of lapses in a household’s food supply through FEE,
rather than FAD, leads to a better understanding of household food insecurity. Most
importantly, proper analysis of causes of household food insecurity improves the prospects for

effective policy prescriptions.

"Austin and Zeitlin (1980) identify types of groups or households whose poor entitlements
make them vulnerable to food insecurity: 1) the urban poor (with no agricultural base, low
wages and irregular employment); 2) rural landless (who are net buyers of food but are likely
to be seasonally unemployed); 3) rural subsistence farmers (outside of the market economy
but yet dependent on the market when their crops fail and unable to find alternative
employment); 4) refugees (often having abandoned their physical entitlements, afforded little
legal protection and whose plight may go largely unnoticed); and 5) nomads (whose viability
closely depends on the well-being of their herds, weather conditions and cereals/animals terms
of trade and who are usually the least accessible for nutrition interventions). To this group
Reutlinger (1984b) adds 6) professional beggars and destitutes (whom the rest of the
population is unable or unwilling to support during famines).
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3.2.2. Critiques and Extensions

The concept of exchange entitlements has won widespread acceptance as an analytical
approach clarifying the economic relationship between food supply and the household’s ability
to obtain food (Reutlinger, 1984a; Gittinger et al., 1987; G. Harrison, among others). While
the approach has not gone without criticism, the theory offers great potential for extension
and development (Desai).

Some limitations of the entitlements approach were anticipated by Sen (1981), such as
ambiguities in the specification of entitlements, neglect of nonlegal transfers (theft) to obtain
food, and the influence of tastes and values in causing hunger despite sufficient entitlements.
Another criticism may be due to misinterpretation of Sen’s juxtaposition of FEE and FAD as
mutually exclusive. Attributing a famine to FAD is a testable hypothesis, but attributing a
famine to FEE cannot be tested since, by definition, famine is a FEE (Reutlinger, 1984a).

3.2.2.1. Need for a Dynamic Framework

A more fundamental criticism is that the entitlement approach lacks a dynamic
framework of analysis and as such the approach is static and only partial equilibrium (Desai).
Critiques by three reviewers illustrate this point.

Srinivasan (1983, in Desai) points out that shifts in household purchasing power
would have to be sudden and drastic for the exchange entitlements analysis to hold. A less
drastic shift in real purchasing power would otherwise allow households to adjust on their
own and government authorities to take famine prevention measures. Srinivasan concludes
that the entitlement approach is deficient for failing to take the dynamics of price-wage
movements into account.

A second critique, anticipated by Sen, is the omission of biological considerations of

the interplay of disease and malnutrition in famine mortality. Unlike Srinivasan, Rangasami
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(1985, discussed in Desai) contends that famine and starvation are not the result of sudden
collapses in purchasing power but the culmination of drawn-out biological and socio-economic
processes leaving certain households more vulnerable than others. She proposes that famines
be broken down into three stages, dearth, famishment and morbidity, within which there is a
steady loss of the endowments of the victim household and a deterioration in its exchange
entitlements with others. Rangasami’s critique is that Sen’s approach emphasizes only the
final stage of famines without due consideration of the dynamic process of starvation.'?

Lastly, Desai identifies three sets of dynamic considerations that the entitlements
approach neglects. One is the multi-period relationship between the economy and ecology.
Even if rainfall returns to normal, crisis one year affects the next year’s output when seed
reserves are exhausted or when long gestation periods slow restocking of the herd. Thus, it is
critical for recovery whether the event triggering famine (or lesser transitory insecurity)
occurs following a good harvest or a succession of harvest failures where household options
for coping with food insecurity are severely weakened.

Desai’s second set concerns the dynamic interactions between different socio-economic
groups and households and the impact of famine on the inter-household distribution of
endowments. Asset holdings or other reserves, saving propensities and opportunities for
investment determine how well a household can withstand famine or longer chronic food
insecurity. Adequate grain reserves and other assets determine which households benefit from

famines. A famine causes a non-Pareto optimal redistribution of endowments as those

“In this vein, Watts also criticizes Sen’s focus on the "immediate and proximate causes of
famine" whose lead time may in fact take years.
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households starting in a vulnerable position are made worse and those who were well-off to
begin with have strengthened their position.™

Third, dynamic considerations must take into account the impact of famines and other
transitory food insecurity on physiological adjustments at the individual level. The body can
achieve an approximate energy balance between intake and expenditure at low levels of food
consumption for prolonged periods, but at the cost of a drop in weight, reduction of physical
activity, change in mental abilities and a fall in the basic metabolic rate (WHO, 1985).
Vulnerability to communicable diseases is increased (Rivers). Without eventual recovery,
lower activity levels have detrimental consequences for future output as inadequate nutrition
reduces effort and productivity.

It is likely that Sen would agree with these critiques for the most part. He
acknowledges that extending the exchange entitlements theory from transitory famines to less
acute but chronic food insecurity requires a dynamic framework to capture the effect of
household decisions in use of their entitlements (Sen, 1985).'

In reality, exchange entitlements and consumption are related to a broader income
measure than just current income. A central question is whether poor households can manage
savings and credit to smooth consumption over multiple periods despite fluctuations in current
income. If a longer timeframe is used, therefore, adjustments in the exchange entitlements
theory would have to consider the implications of how households manage their current as

well as future income and assets.

BWatts and Horowitz and Little relate how grain trading patterns and loss of exchange
entitlements intensify the inequalities between socioeconomic groups in the Sahel.

“See Phillips and Taylor (1990) for a conceptual framework expressing household
insecurity in terms of a multi-period optimal control problem.
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As predicted by models of intertemporal utility under certainty, a household
maximizes utility over time subject to income in each period, prices in each period and the
interest rates that determine the tradeoff between current and future consumption (for
instance, foregoing current consumption in order to increase future consumption).!’> One
such theory, the permanent income hypothesis of consumption advanced by Friedman, holds
that people plan their consumption behavior based on the permanent or long-term consumption
opportunities remaining in their lifetime, given present wealth and current and expected
income. To the extent that seasonal income patterns can be reasonably predicted, seasonal
income can be considered part of permanent income. Cycles in food consumption would
therefore mainly reflect price elasticities of demand, rather than income elasticities.

These standard intertemporal utility models, however, may not be particularly useful
for analyzing household economic behavior under uncertainty. For example, Alderman and
Sahn (1989) question the applicability of the permanent income theory to developing countries
and its implicit relationship to exchange entitlements. In the context of the West African
Sahel, random weather shocks easily disrupt the regularity of seasonal income patterns and
thereby upset expectations about "permanent” income. Theory predicts that people whose
current income is highly variable (such as deficit-zone farmers and herders) exhibit a lower
marginal propensity to consume out of transitory income than out of permanent, long-term

income (Dornbusch and Fischer).!

SWithout follow-up interviews, for example, it is not clear whether certain household
expenditures are for immediate consumption or investment in some future income stream to
escape food insecurity in a later period. What appears to be dissavings by rural households
may really be investment.

'*Evidence shows that the marginal propensity to consume is less than unity, even for
destitute low-income households, which will save for productive investments to enhance their
future entitlement exchange position (UNICEF, 1985; World Bank, 1986b).
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Second, liquidity constraints prevent the poor from realizing planned levels of
consumption. Assumptions that credit is readily accessible and that returns to investment are
symmetrical with the costs of borrowing (where information is costless and/or collateral
eliminates risk of default for the lender) do not hold where credit markets are imperfect. For
poor households in particular, credit is either unavailable (due to rationing at nominal interest
rates) or high costs of borrowing above nominal interest rates (due to lack of collateral)
reduce potential returns to investment.

Third, by ignoring the strong influences of seasonality, the permanent income theory
cannot be generalized to subsistence households with few assets, if any. These households are
usually unable to absorb seasonal shocks by reducing current consumption significantly or
planning future consumption without suffering extreme consequences such as malnutrition."

Nonetheless, it is reasonable to assume that virtually all households in developing
countries attempt to follow multi-period strategies to acquire food and extend food supplies,

despite the many uncertainties these households face.'* Where the underlying assumptions of

"Other theories suffer from similar drawbacks for developing countries with imperfect
credit markets generally and for subsistence level households with no savings cushion.

The life-cycle theory of consumption and saving, advanced by Modigliani and others,
emphasizes motives for saving. It states that individuals (or households) plan their
consumption and saving behavior in order to maintain constant consumption spending over
their lifetimes by saving during periods of high income and dissaving during periods of low
income. Assets are built up chiefly to finance consumption during retirement.

The relative-income hypothesis of Duesenberry argues that the consumption level
associated with the highest previous income level strongly affects current consumption levels.
People adjust their savings to allow consumption to be maintained close to the habitual level
(Dornbusch and Fischer).

"Sherman demonstrates, using a two-period, two-commodity and one-asset model in
which the objective of the additively separate utility function is to maximize household income
over the two periods (subject to minimum subsistence constraints), that consumption and
inventory decisions between periods will depend on the expected rates of return to the
household’s commodities and asset. With risk aversion (due to uncertainty about relative
price movements), the household will dispose of some (but not all) of the commodity or asset
whose value is expected to appreciate the least during the first period in order to benefit from
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standard economic models are inappropriate or where their time horizons are too distant, new
models (and data collection methods) will be required to predict intrahousehold economic
behavior concerning exchange entitiements (Alderman and Sahn, 1989; Guyer; Messer;
Staatz).

3.2.2.2. Intra-Household Distribution of Food

A second critique of the food exchange entitlements approach is that it stops short of
addressing the distribution of food within the household.

The rural household combines the profit-maximizing functions of the firm with the
utility-maximizing functions of the consumer, two fundamental units of microeconomic
analysis. The household is usually depicted as a single economic unit where cereals
production and consumption decisions are reached interdependently and where effective
demand for cereals is constrained by total household resources (principally labor, capital and
time) and the cost of cereals.

Nonetheless, Von Braun and Kennedy, among others, question whether assumptions
about the household as one homogenous decision-making unit, maximizing a single utility
function and pooling income, are appropriate in developing countries. The allocation of
household income to procure food (including cereals) is influenced by the regularity of income
(whether "lumpy” or continual), the type of income (whether received in cash or in kind), and
the preferences of the income earner in relation to those of other household members — in
other terms, who controls the pattern of food consumption preferences and allocation within
the household (Kumar, 1981; Pinstrup-Andersen, 1981; Poleman; Von Braun and Kennedy).

Sen (1985) acknowledges that to truly capture the acquirement problem, the entitlement

the faster appreciating commodity or asset in second period.
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approach would have to be extended to analysis of the determinants of food distribution
patterns within the household.

Consequently, it is essential to distinguish between household food security and intra-
household distribution of food and the nutritional status of household members. Household
food security is a necessary but insufficient condition to assure good nutrition, an individual
measure strongly influenced by diet composition and nutritional balance as well as sanitary
conditions — how well the body utilizes ingested food (Pinstrup-Andersen, 1989).

The nutritional effect of changes in food entitlements may depend on who decides how
household consumption patterns will be adjusted and his or her own consumption
preferences.' A real increase in household entitlements, for example, may result in higher
food expenditures (the income effect), expenditures on more expensive nutrients (the
substitution effect) or expenditures on food with low nutritional value or on non-food items.

Conversely, a decrease in food entitlements may force hard choices: whether to
allocate sufficient food to income-earners (usually adult males who work outside the home) to
maintain their productivity at the cost of malnutrition among non-income earners (usually
women, small children and the elderly); or whether to protect children against nutritional risk
through larger food rations to the detriment of adult household members (Pinstrup-Andersen,
1981).

Lipton (1983) found that these concerns may be overstated. According to his

extensive review of studies examining the variable access to food among poor families, intra-

Von Braun and Kennedy suggest that the issue of budget control may be more critical in
Africa than Asia. In many cultures, men control cash income and women control food
income and thus have separate expenditure responsibilities within the household. Guyer
points out that women among the Beti in southern Cameroun, who are in charge of the diet,
receive routine cash transfers from the men to smooth household food expenditures. In
Northeast Mali, expenditures are shared between men and women among the Songhai
villages, while men in non-Songhai households tend to control all expenditures.
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household allocation of food rarely discriminated against adult women in favor of men but
sometimes against infant girls.? Svedberg’s review of 50 studies in Sub-Saharan Africa
(cited in Alderman and Sahn, 1989) found that women were not at nutritional disadvantage
within the household. According to Lipton, persistence of poor nutritional distribution in
some households is due to misinformation (suggesting a greater role for nutrition education),
rather than overt discrimination. Food allocation discrimination in favor of income earners
may represent a last resort of desperately poor families where severe child malnutrition is not
permitted until the family suffers an average calorie deficit of 40 percent (Chaduri, 1982;
cited in Lipton, 1983).

In the absence of contrary evidence for Northeastern Mali, any poor allocation of food
within the household may be the result of traditional food beliefs and taboos and poor

nutrition education, rather than economic triage or discrimination.?

PEven this appears to prevail only in parts of the Indian subcontinent which Lipton
attributes to lower expected lifetime earnings due to salary discrimination against women in
labor markets. Rogers (cited in Von Braun and Kennedy) found the opposite in Africa, that
girls were not discriminated against because of the bride price they ultimately command.

2Sundberg (1988) discusses some of the child feeding practices and dietary restrictions
prevailing among different ethnic groups in Mali.

Based on household nutrition surveys in Mali in 1977/78, including two survey sites in
the Northeast, Mondot-Bernard concluded that, "Dietary restrictions, principally religious, are
not sufficient to cause imbalances in the diet, but the belief that milk is the only food suitable
for the young infant is a cause of infantile malnutrition” (IDRC, 1981).
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Seasonality dominates production, income and consumption patterns.”? How
successful a household will be in smoothing these seasonal fluctuations — and coping with
seasonal hunger — depends on how well it maintains its exchange entitlements. Evidence
shows that when entitlements to food are exposed to recurrent risk, households turn to
established strategies to minimize that risk (Corbett). Over time, this "known repertoire of
strategies to cope with food insecurity” becomes part of customary knowledge, a resource to
mobilize when needed (Guyer).

Rainfall drives seasonality in the Northeast. Due to the strong probability of random
disturbances in the rainfall pattern, seasonal rhythms there are less regular, less known and
hence less predictable. A single failure in rainfall can trigger a downward spiral in exchange
entitlements and a succession of failures can culminate in devastating famine (Chapter 2). It
is little wonder that perennial uncertainties about rainfall pervade household coping
strategies.?

Moreover, the order in which households respond to maintain their entitlements is just
as critical as the overall strategy itself. Households respond serially, not randomly or
haphazardly (Watts; Corbett; Lallemand). Precautionary responses to expected seasonal

variability are distinct from responses of last resort under acute stress. Using Rahmato’s

ZFrom an anthropological perspective, seasonality enters into all dimensions of the food
system — patterns of food acquisition, cultural preferences, rules for social distribution and
consumption — and their evolution (Messer).

BUncertainty occurs where an event (such as rainfall) has more than one possible
outcome. Risk describes the set of possible outcomes with the capacity to alter the welfare
(exchange entitlements) of the household for better or worse (Robison). Uncertainty about the
level, intensity, frequency and duration of rainfall, for example, implies that households face
a set of risks which could alter their degree of food security.
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terms, household coping strategies entail first a set of anticipatory strategies and then a set of

crisis strategies (Rahmato, in Corbett).*

3.3.1. Anticipatory Coping Strategies

Anticipatory coping strategies concern seasonal adaptations in home production and
marketing of cereals, gathering of wild cereals, income diversification, gift-giving and other
redistributive mechanisms, food consumption behavior, and selective decapitalization.
Increasingly, participation in the market — land, labor and credit markets as well as cereals
markets — is an element of these strategies. While each coping strategy entails its own
disadvantages (which will be mentioned briefly), their overall effectiveness determines
whether the household is seasonally food secure. In a sense, households in the Northeast are
on permanent alert. Experience has led them to internalize anticipatory strategies as a matter
of course.

The following are general elements of anticipatory coping strategies.

3.3.1.1. Seasonal Adaptations of Production and Marketing

Given the certainty of rainfall variability as part of the seasonal order of events,
agriculturalists and pastoralists are "expert practitioners” of their respective livelihoods
(Watts). Much of the discussion of the agro-pastoral economy in Chapter 2, in fact, mirrors

this skillful adaptation to seasonally variable conditions and evolving expectations about the

#A sampling of household coping strategies in the Northeast shows considerable
complexity and attention to detail. See Steffen and Koné; Davies and Thiam (1987a, 1987b);
IFAD; Lindland; Maiga and Rutten; Swift (1975, 1981); and quarterly bulletins of the Suivi
Alimentaire du Delta Seno (SADS) project in the Niger Delta/Seno Plains area which are
especially thorough. Household coping strategies elsewhere in Mali and the Sahel countries
are discussed in Dioné, 1987b; Goetz; Harts-Broekhuis and de Jong (1990a and 1990b);
Reardon, Matlon and Delgado; Ross; Sherman; and Staatz, D’ Agostino and Sundberg.
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harvest. Above all, both pastoral and agricultural production systems seek to preserve their
responsive flexibility.

Several studies indicate that the food security status of farming households in Mali and
elsewhere in the Sahel is closely correlated with the timing of its cereals sales and purchases
to take advantage of the normal seasonal price variations (Dioné, 1987; Reardon and Matlon;
Staatz, D’Agostino and Sundberg). This might apply just as well to the timing of cereals
purchases by pastoral households. In either case, the capacity to take advantage of the most
favorable terms of trade is largely related to a household’s productive endowments (for
farmers, security of land tenure and ownership/access to animal traction equipment, access to
alternative sources of cash-flow; for herders, herd size and diversification).

Despite a keen awareness of price cycles, however, poorly endowed households have
considerably less latitude in the optimal timing of their production and marketing strategies.
Many, if not most, farming households in the Northeast are deficit producers of cereals.
Without alternative entitlement exchange possibilities, the poorest producer households, in
particular, may be compelled to sell heavily during the post-harvest period when market
prices slump and buy during the hungry season when prices peak.” Demand for cereals
puts pressure on poor households to borrow at high rates of interest against future crops or
seek off-farm employment at the expense of neglecting their own fields.

Terms of trade for herders are most favorable immediately following the cereals

harvest when cereals prices are at their yearly low and when animals, fattened by rainy season

>The issue of forced sales of cereals is investigated in Chapter 5.
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grazing, fetch their highest prices.* Conversely, terms of trade are least favorable during
the hot season when animals in poor condition are sold at low prices.

Poor herding households are often unable to take advantage of these price cycles. The
ability to trade requires an endowment of animals. Some pastoral households in the Northeast
own no animals of their own but herd animals for others as wage laborers (Davies and Thiam,
1987a). Storage of cereals presents a second obvious constraint. Nomadic herders can
"store” only as much as they can transport. Otherwise, they have to buy cereals as they need
them, particularly before setting out on distant rainy season migration when prices are
highest. Third, seasonal increases in the output of milk (and milk products) cannot be sold
because nomadic households are isolated from markets. This potential source of income is
instead consumed.

As a result of economic dislocation and the weakening of complementary exchange
relationships between herders and farmers (Chapter 2), home provisioning in cereals has
entered the coping strategies of many pastoralist households. These households are forced to
cultivate on a part-time or full-time basis (where cultivation is technically feasible) because
they have lost their livestock assets or because they fear losing their livestock under duress to
the superior bargaining power of wealthy farmer-traders. Others cultivate to acquire
recognition of land rights where tenure conditions for herders may be otherwise insecure
(Horowitz and Little). Based on distrust of grain markets dating from previous droughts,

some herder households cultivate in order to circumvent the grain market altogether — either

*Terms of trade (number of goats per 100 kg sack of millet) are as much as four times
more favorable in November/December than in June (Steffen and Koné).
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as an unreliable supply source or an institution of "unequal exchange" (Horowitz and Little;
Watts).”

3.3.1.2. Gathering Wild Food

Gathering wild foods, particularly wild cereals, is a seasonally critical response by
households to low cereals supplies, high prices and distant markets. An important side benefit
is that the dietary diversity from wild foods adds essential nutritional balance (Messer).
Households in the deficit zones follow a well-ordered calendar of gathering and exchange of
these wild foods whose consumption is not necessarily limited to times of stress.?

Chapter 2 has already noted the major role that wild fonio and cram-cram play. The
irony is that these wild cereals may not be available when most needed during years of low
rainfall. The covariance of supply between wild cereals and locally cultivated cereals is likely
to be positive and large due to their mutual dependence on rainfall patterns. Fortunately, the
greater drought tolerance of wild cereals means that limited supplies can be found even when
local cereal crops fail. A good fonio harvest, however, may not raise food entitlements for
the very poor without access to animals for return transport (Davies and Thiam, 1987b).

3.3.1.3. Aid and Transfers

Redistributive mechanisms — aid, transfers and loans from rich to poor households —

constitute a means for communities to cope with seasonal hunger. Alms-giving (sadara) is

Working among the Fulani in the Senegalese Ferlo, Sutter (cited in Watts) found that
pastoral households can be usefully stratified on the basis of herd size. Unlike poor herders,
wealthy herders have enough animals to be able to pursue optimal off-take and price
strategies. Sutter claims that large herds represent a rational adaptive response to
uncertainties of the climate and the grain market.

#An example of how diverse household production systems (dryland and flood-plain
cultivators, agro-pastoralists, agro-fishermen, transhumant fishermen and transhumant
pastoralists) draw upon wild foods for consumption and trade is found in "Stratégies Vivriéres
No. 4°. Rapport saisonnier du SADS, July-September 1988, Table 1. Refer also to footnote
33 below.
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sanctioned by the Koran and thus carries religious and moral approbation. Charity aid in cash
or kind is an expected part of social and economic relations, particularly within family ties
where generous giving confirms high status (Messer; Raynaut). Moreover, sharing serves as
a form of social security against future hardships. For example, Swift (1975) documents four
types of sharing of animals among the Kel Adrar Tuareg according to household need,
duration of the loan, contingent claim for the recall of the animal by the donor, and implicit
degree of reciprocity.

Seasonal feasting is also a means of social redistribution. Among the Kel Adrar,
animals are slaughtered in an informal rain-making ceremony and the meat widely shared,
serving as a food supplement at a time of nutritional stress; the ceremony may be repeated
until the rains start (Swift, 1981).%

3.3.1.4. Income Diversification

Households attempt to diversify their incomes as a two-fold strategy to spread the risk
of income failure from any one source and to offset seasonal fluctuations in the predominant
source of income. As most deficit zone households purchase food from the market, steady
income contributes to stable exchange entitlements. Sundberg and D’Agostino found that
income sources tend to be more diversified in consumption secure households in the OHV
zone of southern Mali. Reardon er al. (1988) found similar results for the Sahelian zone of
Burkina Faso.

Farmer and herder households alike are compelled to diversify their income base,
although perhaps with a different sense of urgency. Poverty and few prospects for

reintegration into the pastoralist economy (lack of livestock endowments or capital to

PSection 4.2.3. will contrast the "unimportance” of inter-household transfers in northern
Nigeria, Senegal and Burkina Faso (Reardon, Delgado and Matlon, 1992) with Northeastern
Mali.
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reconstitute herds) have pushed many pastoralist households into economic diversification.
Land-owning agriculturalists practice mixed farming and livestock to even out seasonal labor
requirements and income. Landless agriculturalists with few assets, however, are forced to
seek casual employment for which wages may be low and demand inelastic.

Within the household, activities to diversify income are often distinguished by gender.
Women engage in small-scale food processing for retail sale (smoking fish, dehulling rice,
preparing condiments and sauces) or seasonal crafts (manufacture of artisanal products such as
cushions, sandals and straw mats).

Men are more likely to engage in off-season or off-farm wage labor. Longer term
salaried labor (or where an implicit labor contract is involved) is considered more desirable
than daily wage labor in terms of lower search costs for the employer and reduced risk of
unemployment for the worker.

When such long term opportunities are unavailable locally, the ablest men in the
household may migrate in search of alternative or temporary employment.® Remittances
from a successful migrant can represent a sizeable source of investment income and, if money
arrives on time, a means to pay daily agricultural workers during peak labor demand periods.

The outcome of attempts to diversify income may thus depend on the household’s
inward or outward orientation. The scope for inward-oriented income diversification is often

limited, especially during the recessionary effects of drought, where the local market for good

®The decision to migrate seasonally is a function of the magnitude of the wage differential
and the likelihood of finding a job in the destination market, demographic characteristics of
the remaining household members (so that the migrant does not constitute a drain on available
household labor) and the household’s access to land or tenancy rights (Alderman and Sahn,
1989). Singh found that the decision to migrate depends on low demand for labor in the
home market and the supply of accurate information about job possibilities in the destination
market, itself a function of previously successful migration ("early adopter") experiences by
household members or other contacts.
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and services varies as a function of cropping incomes or low rural demand. The liquidity
aspect of diversification is also critical in the absence (or near-absence) of local credit markets
(Reardon et al., 1992), pushing some households to an outward orientation.

3.3.1.5. Adjustments in Food Consumption

The challenge facing households in the Northeast is to transform various lump sum
payments and incomes in kind into a steady food supply. The dilemma is that seasonal food
availabilities poorly coincide with seasonal food needs — what Guyer calls "discrepant
seasonalities.” This requires that households manage and adjust their resources to augment
their diets so that seasonal energy consumption matches energy requirements, a process that
few deficit households are able to undertake and if so, only at some cost.*

Instead, many households practice austerity when confronted with food shortages or
inadequate exchange entitlements. Households adjust their seasonal consumption habits by
rationing quantities — cutting back generally or reducing the number of daily meals.
Households also adjust by reducing food quality — buying cheaper and less-preferred staples,
gathering wild foods, adding bran or coarse fillers to produce a bulkier, more satiating
product and eating cold meals to save fuel costs (Lallemand; Messer; SAP; Simaga). Among
the physical consequences of these adjustments, people experience weight loss, exhibit signs
of seasonal infertility and tend to conserve energy by resting more.

Lastly, some households are able to change consumption habits by adjusting

household composition. Sending children away to live temporarily with relatives or seasonal

3 Agricultural households, for instance, face two imperatives in terms of managing their
grain reserves: to set aside enough seeds for the next planting and to ensure that all farm
hands have extra rations to maintain their productivity during energy-intensive field
preparations in June and July — right during the hungry season. Low reserves make such
management seldom possible for grain-deficit households which, under normal seasonality,
accord priority to saving their seeds.
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migration of some members represent adjustments in consumption if the net effect is to
increase food availabilities for remaining members.

Some social and cultural customs in the Northeast actually contribute to a
countercyclical pattern of high energy consumption during periods of low need. Celebrations,
feasts and marriages are often postponed until the post-harvest season when cereals are
abundant (personal interview, 1989). While such practices could be criticized as poor
planning for the hungry season to come, this feasting represents a recovery period for the
hungry season just past.*

3.3.1.6. Decapitalization of Household Assets

A final anticipatory response involves decapitalization of household assets. In its most
benign form, decapitalization may mean no more than drawing down cash savings set aside
expressly for seasonal difficulties (as distinct from residual unspent income). If the household
is subjected to increasing stress, decapitalization progresses from the sale of "non-essential”
housewares (such as transistor radios or surplus bedding) and personal effects (such as jewelry
and clothing) to the sale of goods which are vital for daily welfare and future income
generation.

What the household disposes of depends on its timeframe, credit opportunities and
mode of production. Pastoralists with animals are more likely to sell or barter cattle during a
drought, due to their more rapid deterioration and loss of value, than camels or small
ruminants, whereas agricultural households are more likely to sell sheep and goats in order to
save their cattle for animal traction. Decapitalization also occurs when, in desperation, a

household consumes its reserve of seeds for the next planting season.

*In all likelihood, rearranging social consumption practices will come about only when
market performance improves and when a demographic shift to majority non-agriculturalist
population delinks farming cycles from consumption.
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Of all coping strategies, decapitalization may run the greatest risks. It not only
deprives the household of its productive assets, thereby weakening prospects for future
recovery (expected exchange entitlements), decapitalization of goods may become a self-
defeating exercise if other households decapitalize simultaneously, provoking a sharp

depreciation in exchange values. Decapitalization has then become a crisis coping strategy.

3.3.2. Crisis Coping Strategies

The time-honored anticipatory strategies above allow households con'siderable
resilience in dealing with "normal” seasonality, but may fail in the face of more drastic
vicissitudes of climatic variability. The onset of a food crisis simply expands and intensifies
what is to many households with little slack a period of stress and anxiety (Watts).

In general, crisis is synonymous with the failure of useful rainfall. Failure over
several successive years will set into motion recursively adverse effects on exchange
entitlements where at some point, the household decides that actions to ensure current survival
take precedence over future welfare. These actions are distinguished by a degree of
desperation and irreversibility not seen in the anticipatory strategies. To maintain daily

existence, the household may forage for non-cereal wild foods.*® To earn income, the

»Non-cereal wild foods consumed in exceptionally poor years are known as "famine
foods" (aliments d’exception). Famine foods are usually neglected in normal years because of
their disagreeable taste or lengthy preparation requirements. A partial listing of these foods
shows great diversity.

The "most important” famine food is the nut of the fruit of the tree, Boscia
senegalensis, which needs to be boiled in water for at least one day, sometimes more, to
remove its bitter taste (Bernus, 1980); generally, there are no restrictions on its gathering
(Davies and Thiam, 1987b). The wild berries of Ziziphus mauritania and Zisyphus jujuba are
pounded, winnowed and used as a flour. From December to February, nomads living near
the banks of the Niger or large seasonal ponds exploit the aquatic tuber "nénuphar”
(Nymphaea spp.) for its leaves and flowers, consumed after drying and pounding. Access is
loosely controlled in some areas by agriculturalist-herders. Pods of leguminous trees, such as
tamarinds, and wild watermelons may also be eaten (Roche). Wild dates are also gathered in
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household may sell off key productive assets or required possessions, including animals.*
Males may migrate in search of wage labor, rather than tend household fields or animals.*
To obtain credit, the household may mortgage the future harvest or even farmland. As a last
resort, the household may split up* or engage in mass migration to refugee centers in search
of food and charity, including official food aid.

Poor households suffer most profoundly and reach later stages in this process first.
Their lower initial endowments predispose them to greatest vulnerability, putting longer-term

recovery in jeopardy. Prolonged stress often provokes a temporary breakdown of social

the Northeast.
A related desperate measure occurs when households break into ant hills to recover
grains and other wild foods stored there (personal interview, 1989).

A social trap arises when unusually large numbers of households take the same actions,
such as distress sales of livestock. By influencing the market simultaneously, these
households become inadvertent price setters. A glut of animals on the market turns the terms
of trade against the seller (cereals or other staples in terms of livestock) which engenders
more sales of animals, further depressing the terms of trade.

Hesse and Thera explain how livestock market data can serve as an early warning
indicator of stress in the pastoral economy.

*In "normal” times, permanent relocation (as distinct from temporary migration) is
typically a function of the present value of expected earnings (the magnitude of the wage
differential, the cost of the job search as well as the probability of its success). Todaro
hypothesizes that migration will continue until there is equality between the actual rural wage
and the expected urban wage. It is doubtful, however, that this equality would be achieved
under crisis conditions with an influx of job-seeking refugees into urban centers.

Long-term absent members may contribute to the deterioration of household
consumption in several ways. By reducing labor availability at critical moments in the crop
cycle, the absence of household members may reduce output. Borrowing by remaining
household members against expected remittances may exceed actual remittances, causing
hardships later as the household decapitalizes further to pay off its outstanding debt. Unless
secure means are found by the migrant to send remittances home, the remaining members will
have to await his return before benefiting from his income. Lastly, prolonged absences erode
relations between migrant and those left behind and may cause the family to break apart
permanently.

*In the past, children were sold into slavery in exchange for food and some are still
pawned for food (Alvorson, in Messer).
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relations and reciprocal obligations among entire communities — and the demise of old coping
strategies (Corbett; Swift, 1981). For some, this may mean profound changes in the mode of
production, lifestyle and loss of identity with all its psychological manifestations.”” In the
absence of effective relief programs or social redistributive mechanisms, more or less
"permanent” marginalization or pauperization may result (Horowitz and Little; Davies and

Thiam, 1987a).

3.3.3. A Three-Stage Model of Household Coping Strategies

In her review of four case studies, Corbett observes that asset management plays a
pivotal function in the coping strategies of African agro-pastoralist households in determining
current and future income. Assets fall into two broad categories, those which are used as
savings assets (assets expressly acquired as “self-insurance” for liquidation during crises) and
productive assets (less liquid assets acquired for generating income). Corbett develops a
model in which households respond to famine and food insecurity by the "selective and
sequential disposal of assets” in three distinct stages.

In the first stage, households draw down their savings assets while preserving their
key productive assets as long as possible. The household will undertake sequential
precautionary actions (like those described in section 3.3.1. above) which do not compromise
their holdings of productive assets or cut into their subsistence base. These initial responses
represent the "smallest possible commitment of domestic resources" (Watts). Food rationing

within the household is a "deliberate and early response” in Stage One (Corbett).

The most vulnerable societies are probably those in transition, whose traditional
mechanisms for coping are gone and new mechanisms have not been devised (Messer).
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Malnutrition should be interpreted as a cost, not a failure, of the household’s coping strategy
to hold on to its productive assets — going hungry matters less than avoiding destitution.*

The second stage is reached when the household can no longer postpone disposal of
its productive assets. Distress sales occur during this stage. Stage Two is reached
reluctantly, not only because reduced bargaining power forces the household to take heavy
losses on the sale of its semi-liquid assets, but more importantly because disposal of key
productive assets will jeopardize its future economic welfare.” Inter-household loans and
transfers tend to fall off as the crisis deepens. Sharing of food and traditional displays of
hospitality cease as households retreat into nuclear units or pretend to have nothing to offer to
outsiders (Messer).

The third stage is reached when the household is destitute and virtually assetless and
with severely diminished prospects for earning income, including wages from labor because
household members are too weakened by hunger and hunger-related illness to work. Stage
Three culminates in distress migration in search of relief for survival.

Corbett’s model complements and conforms closely with Sen’s exchange entitlements
theory as a means for analyzing the economic behavior of households before and during
famines. The model is reproduced in Figure 3.1. with minor modifications for the Northeast

(Corbett, p. 1107).

¥t may instructive to reinterpret post-harvest grain sales by consumption-insecure
households in this light. These households may in fact sell grain in order to avoid selling
productive assets, anticipating income from other sources later in the year with which they
can buy cereals.

¥Corbett says that famine conditions are created when large numbers of households are
more concerned with maintaining current consumption than safeguarding future income
streams.
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Figure 3.1. A Three-Stage Model of Household Coping Strategies

Stage One: Insurance Mechanisms
1. Changes in cropping, planting and herding practices
2. Sale of small stock
3. Reduction of current food consumption levels
4. Gathering of wild cereals
5. Recourse to interhousehold transfers and loans
6. Increased production of low-value commodities and crafts
7. (Seasonal) migration in search of employment
8. Sale of non-productive assets (jewelry and housewares)

Stage Two: Disposal of Productive Assets
1. Sale of livestock
2. Sale of agricultural tools
3. Mortgaging or sale of land
4. Use of credit from traders and moneylenders
S. Further reduction of food consumption levels and/or
foraging for wild foods

Stage Three: Destitution
1. Distress migration

Adapted from Corbett.

If the household successfully reaches outside help (such as food aid distribution
centers), the model has an implicit fourth stage taking the household from immediate survival
to recovery. Corbett points out that which of the three stages the household has reached by
the time the immediate crisis has eased has enormous implications for its ability to recover

fully.®

“Correct identification of where particular socio-economic households are in their
respective coping strategies will likewise facilitate the operation of early warning systems and
design of famine recovery programs (Corbett; D’Souza, 1983). Conversely, taking a coping
measure out of contextual sequence could lead to erroneous conclusions about social
vulnerability to famine and result in an inappropriate recovery program.

For example, Davies and Thiam (1987a) warn against attributing the same degree of
food insecurity to different socio-economic groups on the basis of apparently similar coping
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3.4. Summary

This chapter has considered concepts of food security, food insecurity, exchange
entitlements and household coping strategies. In view of the successive favorable years of
rainfall in the Gao region (Annex 3.1), where the CESA-MSU survey households are located,
it will be seen that most households carry out insurance mechanisms within Stage One in
attempt to assure household food security. However, some households operate within Stage
One rather than Stage Two by default, having few remaining productive assets to dispose of.

Their food security may be more tenuous.

mechanisms. Sales of livestock by a sedentary farm household may represent a drawdown of
savings assets as a hedge against low cereals stocks — an example of a Stage One insurance
mechanism in Corbett’s terminology. Sales of livestock by pastoralists, however, might
signal a distress sale of productive assets within Stage Two.



Chapter Four. Rural Household Incomes and Expenditure Patterns

The purpose of Chapter Four is to set the stage for modelling rural household food
security in Chapter Five. Section 4.1 presents the household sample. Section 4.2 examines
the seasonal levels of household incomes and diversification of sources of income. Section
4.3 examines seasonal household expenditure patterns and reliance on the market for cereals.
A summary of the main points will be given after each of the last two sections rather than in a

separate section.

4.1. Presentation of the Rural Household Sample and Market Villages

The household component of this dissertation research is conceptually linked to the
rural market component. Assessing rural market performance goes hand in hand with
assessing the food security status of the rural households whom the markets serve. In this
sense, selection of rural markets and nearby rural households constitutes a joint product
coming in fixed proportions: one sample of nearby rural households per one market.'

Following a rapid reconnaissance of grain markets in Northeastern Mali (Steffen and
Koné), a preliminary research proposal identified a dozen possible rural market research sites
in the Tombouctou and Gao Regions. Finite resources limited the choice to one region or the

other. Selection of sites in the Gao Region instead of the Tombouctou Region was compelled

'In addition, two rural markets were selected without household samples. See Chapter 7.
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by two considerations. First, the Gao Region has a lower per capita level of cereals
production than the Tombouctou Region (Table 2.3 in Chapter 2), thereby possibly yielding
more distinct and robust research results as concerns reliance on the market. Secondly, the
Gao Region is more accessible year-round, making staff supervision and quality control in the
field more feasible (although getting around within the Gao Region is no less slow and

arduous than the Tombouctou Region).

4.1.1. Selection of Survey Villages

Criteria for the selection of rural sites in the Gao Region included: 1) location within
the 18 districts in the Northeast categorized as "chronically deficit", often requiring market
intervention for food security; 2) relatively difficult seasonal or year-round access, due to
poor roads and trails which flood during the rainy season, becoming impassable, and/or due
to low levels in the Niger River making navigation impossible during the dry season; 3) a
generally equal division of villages and markets between sites on the River and those in the
vast hinterland away from the River; and 4) a generally equal division of occupations between
farmer-fishermen and farmer-herders, a division corresponding more or less to the principal
ethnic groups in the region.

Thus, five villages (and their rural markets) were selected purposively on the basis of

their qualifications, not at random. These villages are identified in the following section.
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4.1.2. Stratification and Weighting of Survey Villages

By pooling the results from several villages on the basis of one or more mutually
exclusive characteristic, stratification facilitates the generalization of survey results to the Gao
Region and the deficit zones as a whole.? Rural survey villages have been stratified

according to geographic location, North and South, and On-River and Off-River as shown in

Figure 4.1.
Figure 4.1. Stratification and Weighting of Survey Villages
NORTH (lower rainfall): OFF-RIVER (farmer-herders):
Almoustarat Almoustarat
Temera Djebok
Tessit
SOUTH (higher rainfall): ON-RIVER (farmer-fishermen):
Bara Temera
Tessit Bara

The North villages correspond to the Sahelo-Saharan climatic zone (receiving less than
200 mm annual rainfall) and the South villages correspond to the Sahelian zone (receiving
200-400 mm rainfall), or the "lower rainfall” and "higher rainfall" strata. The North villages
also correspond to the sub-districts designated “at nutritional risk" by the Early Warning

System from December 1988 until October 1989, when their status was revised to "under

“Statistical inferences can be made about the characteristics of randomly selected samples
with a known probability of selection to the population at large. Purposive selection of
villages (and their rural markets) violates the assumption of random selection, meaning that
inferences cannot be made in a strict statistical sense (Kalton). Nonetheless, results are
applicable in a general sense to other villages (and markets) in the same stratum — hence, use
of the less precise "generalization”. Note that within the selected village, rural households
were selected randomly (section 4.1.3. below), permitting statistically valid inferences from
the sample households to the village as a whole.
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surveillance” like that of the Southern villages (Annex 3.1.). In simplified terms, On-River
households and Off-River households refer respectively to the "farmer-fisherman" (or
"Songhai") stratum and the "farmer-herder/ex-herder” (or "non-Songhai") stratum. It is
cautioned at the outset not to confuse Off-River households with traditional pastoralists.
Although most Off-River households retain some of the attributes and habits of pastoralist
cultures, few remain full-time herders. For the most part, these are relatively recently
sedentarized ex-herder households still in economic transition.> See Figure 4.2 for the
location of these rural household survey sites.*

Stratification requires assigning weights to data sources both within a stratum and
between strata. Weighting responses from households in a particular village according to the
relative importance of the village within the stratum, for example, avoids giving a
disproportionate influence to that village within the stratum. Similarly, combining different
strata into one composite result requires weighting the contribution of each stratum on the
basis of its importance within the population at large.

Such weighting is not possible for the household surveys in this chapter. The two
recent censuses® summarize population at the regional, district and sub-district levels but do

not report the population of individual villages. Thus, the relative weight of the population

3See Table 4.2 for a comparison of average years of residency between Off-River and On-
River households.

*Of the Off-River villages, Tessit is the only site lying in the gourma (interior of the
Niger River bend, or "right bank"), reputed to be a harsher environment. Almoustarat and
Djebok lie in the haoussa (or "left bank").

SMATDB, Recensement Administratif et Fiscal du 2 mai 1986, and Ministére du Plan,
nér. 1a Population I’Habi ler au 14 avril 1987).
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Figure 4.2. Location of Rural Household Survey Sites.
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living in villages in the Niger River Valley, for instance, cannot be ascertained, nor that of
the population living north of a given latitude.

In the absence of relative weights, households are simply pooled by stratum. One
implication is that a given stratum will be slightly skewed in favor of those survey villages
with more present and reporting households. Generally, the sedentarized On-River villages
reported fewer absent households than the Off-River villages, particularly Almoustarat and
Djebok (see section 4.1.3.2.).

A second implication is that without weights, households in Djebok were dropped
from the North/South stratification of villages. Djebok lies in the middle by latitude, raising
the question of where to place it. Based on absolute rainfall levels during 1988 and 1989
(Annex 3.1.), a case could be made for grouping Djebok with the other North villages,
Almoustarat and Temera. However, Djebok was dropped for two considerations. First,
removing the middle village highlights any North/South differences more sharply.® Second,
placing Djebok in the North stratum would result in an imbalance between On-River and Off-
River villages whereas the South stratum would have just one of each. This desire for
symmetry within the North/South stratification does not necessarily represent an implicit equal
weighting between On-River and Off-River villages as much as it does the need to maintain a
similar configuration of villages for comparison between the two strata.

A final implication is that a single regional figure for all participating households will
not be reported. Once more, such a composite figure would be biased in the absence of
demographic weights towards those villages with a greater number of valid responses.

Research results will be reported only in terms of strata.

°In this manner, the North/South stratification reduces to a comparison between villages in
the districts of Bourem (North, or north of 17° N) and Ansongo (South, or south of 16° N).
The middle district (Gao) and 16th latitude (16° 00’ N to 16° 59° N) drop out.
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4.1.3. Seasonality of Household Data

Seasonality, like the division of households into North/South and On-River/Off-River,
adds another dimension to stratification. Grouping monthly observations by season highlights
differences more clearly and permits presentation of summary data.

Seasons in the Gao Region, however, cannot readily be divided into four seasons of
three months each.” Herding seasons, for instance, lag about one month behind farming
seasons. Instead, seasonality will be based on the regional crop calendar, which determines
the marketing cycle of locally grown crops and in turn, influences household incomes and
reliance on the market for cereals. Throughout this dissertation, analysis of data will be based

on three seasons of four months duration as follows:

Harvest/Post-Harvest Season: November-February
Hot Dry Season: March-June
Rainy Season: July-October

The harvest/post-harvest period, extending from November through February,
encompasses the harvests of the major crops, floating rice (December/January) and pond
recession sorghum (December through February), as well as the smaller crops, off-season rice
(December) and rainfed sorghum and millet (November). During this period, farm families
consume amply (Chapter 5). Locally grown crops are widely available on the market
(Chapter 7).

The hot dry season, from March through June, is a difficult period for farmer and

ex-herder households alike. These difficulties are relieved for herders during the rainy

’A plausible argument could be made for four seasons of three months each, had the
surveys started one month earlier in October. However, all time-series surveys for this
dissertation were planned to correspond with the official crop year running from November
through October, the accounting period on which all production statistics are based and
compared.
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season from July to October who are able to graze their animals on new pastures and increase
household milk consumption. For farmer households, however, this is the "hungry season”
when household cereals stocks are low or run out, when cereals prices surge upwards and
when greater physical labor is required for field preparation and planting. Only households
gathering wild cereals or farming households harvesting an off-season irrigated rice crop are

likely to see an improvement in their cereals consumption during this period.

4.1.4. Selection of the Rural Household Sample

4.1.4.1. Size of the Household Sample

For a simple random survey, where every element of the population has a known,
non-zero probability of being selected for the sample, the larger the sample size n, the more
the statistical inferences about the total population are considered valid. Since standard errors
and confidence intervals depend on n (V'n is in the denominator of both), increasing the
sample size decreases the standard error and shortens confidence intervals. Formulas
prescribe the number of observations necessary from a representative sample for attaining the
desired level of precision (say, within + 3 percent of the population mean) and level of
confidence (say, with 95 percent probability). The number of necessary observations typically
runs into several hundred or more, more than the total number of households in all but one
village (Bara). Moreover, this number may require adjustment depending on the sampling
technique and anticipated non-response rate.

In practice, sample size depends on time and cost considerations in both the sampling
operation and in processing and analyzing the data, as well as precision (Kalton; Battacharyya
and Johnson). In this case, considerations of enumerator workload and mobility were also

factors. The sample size in each village was set at 25 households, toward the high end of a
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"small” sample. Statistical theory shows that small random samples (where n = 30) from a
normal population will produce unbiased estimates of the population mean based on a -
distribution with n-1 degrees of freedom.

4.1.4.2. Selection of Households

The sample of households in each of the rural market towns was drawn either from
the Household Registry (Régistre de Familles), based on the 1986 census in the Gao Region,
or from a household sampleframe compiled expressly for this survey.® Although the
probability of selection differed between villages, households within a village had the same
probability of selection, with modifications in Almoustarat and Tessit (below). All households
on a given sampleframe, once constructed, had the same probability of selection.

Household Registries were available for the sedentary River Valley villages of Temera
and Bara, enumerating 168 and 404 households respectively. Twenty-four households were
selected from the Registry in Temera by systematic sampling using a random-start, fixed-
interval procedure.” Twenty-five households were selected in similar fashion from the
Registry in Bara.

In contrast, households in Almoustarat and Djebok had been previously surveyed not

by village but by major clan (fraction).'® Without an official village-level Household

*The Malian census of 1987 defines "household" as "a group of related or unrelated
individuals, living under the same roof under the responsibility of a head of household whose
authority is recognized by all household members" (Ministére du Plan, 1987a).

°The intervals were fixed by dividing the number of households by the desired sample
size, 25. This method ensured a known and equal probability of selection from the Registry
while avoiding any intentional or unintentional bias due to the order in which households were
registered. For example, the first entry in the Registry is customarily reserved for the
household of the village chief.

Clan-based Registries are used for nomadic and semi-nomadic groups. The difficulty for
sampling is that clan-based Registries reflect genealogical relations, not necessarily residency.
Further investigation was necessary to determine which households were actually based in the
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Registry to serve as sampleframe, it was necessary to construct an informal one. In
Almoustarat the Local Development Committee constructed a list of households which were
physically present at the moment, regardless of clan, residing within a radius of 10
kilometers. Another list was drawn up of households expected to return during the course of
the year. Nineteen of 51 present households were selected from the first list while 5 of 18
absent households were selected from the second list for interviewing upon their return. In
the interest of starting the surveys with as many known and present respondents as possible,
the probability of selection from the resident sampleframe was set higher (one household of
2.68 households) than selection from the absentee sampleframe (one household of 3.60
households).

The enumerator in Djebok, a long-time resident, took a census of all households
within a 6-7 kilometer radius to establish the sampleframe. Twenty-two of 72 households
were selected from this census.

The household sample selected for Tessit represented a hybrid case in that a
Household Registry was available for 44 village-based households and separate Registries were
available for about 800 nearby households divided among six clans. A two-stage sampleframe
of 94 households was established by selecting every other village-based household (21 of 44)

and 73 present households of 420 households from the Registries of two clans selected at

vicinity of the local market.
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random, Eugedeche I and Eugedeche I1."' Twenty-five households were randomly selected

from this composite sampleframe.

At each site, a list of 25 potential substitute households was drawn at the same time
based on the same procedure to replace any households on the original list unwilling to
participate in the surveys or those which might drop out later. The enumerators in Temera
and Tessit had to resort to the substitute list in order to establish the initial sample of
respondents. Once the surveys got underway, however, the participation of households in the
initial sample was notably stable, despite occasional absences by non-sedentary households
during the rainy season.

4.1.4.3. Adjustments to the Household ngple

This research set out to survey households capable of supplying clear, unbiased and
accurate information. Several adjustments had to be made to maintain this criterion. During
the course of the survey year, it became clear that two single-member sample households of
widows in Almoustarat depended virtually entirely for their personal welfare on other
households under which they had been subsumed. These two households were dropped from
the analysis because their responses were unclear or discontinuous, not because they relied on
others. Another household in Tessit was supported by the enumerator, in position to
influence results, and was also dropped from the analysis.

In addition, a small number of households were intermittently dependent on other

households and unwilling to supply information. These cases were treated as missing

"The proportion of the town residents in the sampleframe was arbitrarily set at one in
two. Semi-sedentary households from the clan Registry were not selected in the same
proportion but on the basis of physical presence. Present semi-sedentary households were
added by systematic selection to the sampleframe of town residents until the composite
sampleframe reached 100 households. Six semi-sedentary households were dropped from the
list after it was determined that they were absent after all, resulting in a composite
sampleframe of 94.
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observations. In several cases, households which had been temporarily or seasonally
supported by other households became independent later during the year and were reinstated.
One survey household was picked up by another survey household for two months; the
number of present household members of the latter household was adjusted upward
accordingly for the period in question.'

In a final matter, responses from five full-time civil servants in three villages
(Almoustarat, Temera and Djebok), selected at random from an exclusive sampleframe for
civil servants, were dropped from the analysis of household survey data in order to
facilitate comparison with the results of household survey data from Bara and Tessit, whose

samples contain no full-time civil servants.

Table 4.1. Number of Total Responses per Household-Month:
November 1988 - October 1989

Household
Household Household Cereals
Income Expenditures Consumption
Almoustarat 215 217 216
Temera 287 264 287
Djebok 248 228 231
Bara 297 276 296
Tessit 280 256 273

Note: Observations for household income are missing for Almoustarat for November.
Observations for household cereals consumption are missing for Almoustarat and Djebok for
November. Household expenditure surveys cover eleven months, beginning in December
1988 for all sites.

2This "in-out" participation may bias some seasonal patterns of economic behavior
upward. However, the households in question are few, lessening the magnitude of any such
bias.
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These adjustments, plus occasionally missing responses from absent households,
resulted in an uneven number of valid household-month responses across rural villages and
across questionnaires, as shown in Table 4.1 for the three main household questionnaires.
This slight variation compounds the question of weighting of responses within and between

strata (section 4.1.2.).

4.1.5. Determination of Adult Equivalents

The number of household members is converted in terms of adult-equivalents where,
on the basis of the administrative and tax survey of 1986, one child less than 13 years old is
equivalent to 0.6075 adults. This concept is particularly useful for standardizing cereals
consumption for comparison with adult calorie consumption norms (see Annex 5.1).
Reporting income and expenditures in terms of adult-equivalents (AEs) facilitates comparison

between Chapter 4 and Chapter 5."

4.1.6. Some Basic Demographic and Economic Indicators

Table 4.2 shows selected demographic indicators for sample households by strata. On
average, household size for all strata exceeds the regional average in 1987 of 5.2 persons and
the national average of 5.6 persons (Ministére du Plan, 1987). South and On-River

households have slightly larger families and are more likely to have an absent household

BFor readers who are more accustomed to per capita indicators as reported in other
research summaries and government and donor reports, data expressed in this dissertation per
adult-equivalent may be converted to data per person, where children and adults are weighted
equally, by multiplying by 0.884, the conversion factor for the Gao Region.
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member.'* South and On-River households have a higher number of absent members as well
as a higher number of absent males, typically in their 20s and 30s, on temporary economic
migration.”* The dependency ratio, or the ratio of total present household members to
present employable, able-bodied and working age household members, varies little across
strata.'

South and On-River households are more likely to have a male head of household.
Age of household head and length of household residence between North and South are
roughly similar while the age difference is more pronounced between On-River and Off-
River. More striking is the period of household residency in the village, about twice as long
for On-River households, perhaps reflecting the newly sedentarized status of Off-River
households and the more recent growth of permanent settlements away from the Niger.

In terms of ethnicity, the Off-River stratum is the most diverse while the On-River
stratum is composed entirely of Songhrai-speaking households. The Songhai cohstitute the

largest single group overall."’

“Households in Almoustarat, the most northern site, reported no absent household
members. This may reflect the timing of the census questionnaire in July, during which five
households were away on rainy season migration.

3One adult male was absent for non-economic reasons (pilgrimage to Mecca) and was
excluded from this category.

1°As this ratio falls toward 1.0, the smaller is the proportion of underage, infirm or
elderly members needing support from working-age members.

The age range for employable household members is 13 to 59. Age 59, above which
the person is no longer considered productive, is used in Mali as the upper age limit for
assessment of annual head taxes. Partial weights were not given to household members 12
years or younger nor 60 years and older.

0f the households responding to the census questionnaire, 56 (or 50.5 percent) identified
themselves as Songhai, or Songhrai speakers. This percentage corresponds to the 1976 census
in which 52 percent of the population of the Gao Region were Songhai (Davies and Thiam
(1987a), p. 21). The ethnic composition of the Gao Region from the more recent 1987
census is unavailable.
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Table 4.2. Key Demographic and Economic Indicators of Rural Households by Strata:
Gao Region, Mali, 1988/89

North South Off-River On-River
(N = 40) (N = 50) (N = 61) (N = 50)
1. Household Size*
Present Members
Number 7.5 8.7 7.5 8.0
Adult-Equivalents 6.3 7.1 6.2 6.7
Absent Members
Number 0.4 0.7 0.2 0.8
Adult-Equivalents 0.4 0.7 0.2 0.8
(of which Adult Males)® 0.3 0.5 0.2 0.6
Dependency Ratio 2.1 23 2.1 2.3
2. Head of Household*
Percent Males 717.5 84.0 73.8 84.0
Average Age 50.6 48.9 43.9 54.4
Years of Residence 22.6 22.1 13.7 26.9
3. Household Ethnicity
Arab (Perceat) 35.0 . 23.0
Maure . . 3.3
Tuareg 5.0 6.0 27.9
Bella . 24.0 31.1 .
Sonrai 60.0 64.0 9.8 100.0
Others . 6.0 4.9
4. Annual Average Monthly
Income, 1988/89
CFA F per AE 2,203 3,341 2,071 3,351
CFA F per capita 1,851 2,748 1,767 2,750
5. Households with 1987/88
Carry-over Cereals Stocks
(Percent)* . 12.2 1.7 12.0
6. Average Possession per
Household of:*
Carts . 0.02 0.02 .
Canoes 0.48 0.08 . 0.46
Cattle 0.85 1.22 0.28 1.56
Camels 0.13 0.20 0.30 0.02
Donkeys 0.48 0.68 0.79 0.32

*As of July 1989. *On temporary economic migration as of July 1989. °As of December 1, 1988.
CESA-MSU Food Security Project Surveys
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By coincidence, the pattern of average monthly household income between North and
South is virtually replicated between Off-River and On-River households. South and Off-
River incomes are about 50 percent higher than their respective counterparts, suggesting that
access to water resources (River and/or higher rainfall) may be a factor.

Of the households reporting available carry-over cereals stocks from the previous
year’s harvest at the beginning of the survey period, all but one reside in Bara (South and
Off-River strata).

Possession of selected semi-liquid assets indicates household wealth. Results are
reported by household, rather than units per capita or per AE, due to the small fractions
involved. It is estimated that pastoral subsistence requires a household to keep about 30-35
sheep and goats and one or two transport animals, usually camels and donkeys (IFAD; Swift,
cited in Davies and Thiam, 1987a). By combining the average possession of camels and
donkeys, Off-River households have about one animal for transport. Only cattle appear as
greater than one unit in the South and On-River. All strata exceed average regional
household ownership of 0.14 cattle and 0.30 donkeys. Only possession of camels by Off-
River households reached the regional average of 0.30 per household.'”® Many households

also owned goats, sheep and chickens."

1®Regional household ownership figures were arrived at by dividing 1986 data on
household possessions (Ministére de 1’Administration Territoriale, 1986) by 1987 data on
average household size (Ministére du Plan, 1987). The 1986 data were collected for tax
purposes and hence may be underreported, causing a downward bias in average household
ownership.

®No data were collected on household ownership of sheep and goats. An approximate
calculation (dividing 1986 data on household possessions by 1987 data for average household
size) shows that the average household in the Gao region owned about 1.88 sheep or goats
two years before the CESA-MSU surveys started.
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4.2. Rural Household Incomes

4.2.1. The Questionnaire and Income Categories

Household income is the fundamental measure of food exchange entitlements. A
monthly recall questionnaire concerning household income was designed, pretested during the
rapid reconnaissance (July and August 1988) and revised for the household samples in the
Gao Region.® The enumerators interviewed each adult household member according to a
coded master list of income categories broken down into more than 160 possible individual
sources of income, recording the name of the income earner, category of income, source of
income, a brief description of the source of income, the unit of income, the number of units,
the value per unit and the total income. In the case of income received in kind, the value was
estimated.

The questionnaire was modified early in the survey period to account for net income
received (deducting the value of inputs) for the categories of general commerce, cereals trade,
livestock trade, manufacture and sale of artisanal products, preparation and sale of food
products and independently earned wages. Previously collected data for these categories were
corrected by recall questionnaires. All labor income was valued as net income.

A post-survey modification of questionnaire data incorporated the imputed value of
home consumption of cultivated cereal crops or gathered wild cereals, information taken from
the questionnaire on household cereals consumption (Chapter S) and valued at average

monthly rural market prices weighted by quantity (Chapter 7). Two critical assumptions in

PThe recall period of the household income questionnaire was set at one month, rather
than a shorter period, based on the consistent ability of respondents under pretest cross-
questioning to recall the same source and value of income received up to one month before
(Steffen and Koné).
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this instance are that all households were price-takers, meaning that the additional supply of
cereals released on the market by the household would not have had an appreciable impact on
market prices, and that market prices accurately reflect the opportunity cost of cereal sales
foregone by the household. Given the primary focus of this dissertation on access to cereals,
no attempt was made to measure and record other home-produced goods and services.?
Excluding the value of home consumption of non-cereal products has the effect of
underestimating real incomes. However, a check of the pattern of livestock ownership across
terciles and strata, mentioned in Annex 4.1, does not show evidence that omission of the
imputed value of home consumed animal products, particularly milk, has resulted in a
systematic downward bias in the incomes of rural non-sedentary households.

Survey data were manipulated in several ways. First, the lengths of months were set
equal by dividing each income observation by the number of days in the month and then
multiplying by 30.4167 (365 days + 12 months). Second, household income was converted
to a seasonal basis by averaging monthly income during each four-month season. Several
households with fewer than two monthly observations per season were dropped from the
analysis for the given season and several households with less than three monthly observations

were dropped from the annual average.? Next, income was divided by the number of adult-

'Many goods and services produced within the household for home use represent
potential sources of income valued at their market price. Household consumption of milk and
butter during the rainy season by herder households, for example, represents implicit income
foregone. However, a problem arises in placing a value on the opportunity cost of home
consumption where no market exists. Using the previous example, milk and butter
production peaks during northward seasonal migrations away from population centers and
markets where trade is most likely to occur (see Chapter 5).

ZThis minimum of two household observations per season or three per year also holds for
household expenditures (section 4.3) and cereals consumption (Chapter 5). Note that certain
households were mobile between income terciles over seasons, accounting for the situation
where some annual averages do not fall within seasonal ranges for that tercile.
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equivalents in the household in order to standardize results on an adult-equivalent basis.
However, income remains in nominal terms, neither detrended (due to the lack of a long time
series), nor deflated (due to the lack of a price deflator).”

Figure 4.3 displays the main categories and sources of household income.

Agricultural production and sales refers to own-grown cereals, vegetables and fruit.?
Livestock production and sales refers to own-raised livestock and poultry and their products
(such as butter and eggs) and by-products (such as hides); own-caught fish are included as
products within this source. Gathering and sales of natural products refers to own-gathered
wild cereals, forage, fuelwood and plants. Together, these three sources constitute "farm"
income, where output levels are highly dependent on rainfall.

Commercial and rental income is limited to the net value-added component, chiefly
labor and other unpaid inputs. The feature distinguishing the purchase and sale of agricultural
products from the production and sale of agricultural products (under farm income above) is
that the former were bought while the latter were grown at home. By the same token, the
purchase and sale of livestock and livestock products differs from the livestock production and
sales in that the former were bought and the latter raised at home. By distinguishing income
derived from primary production from income derived from trading, these separate categories

permit an indirect assessment of the strength and reliability of the market.

A consumer food price index is available for Bamako, but would not be applicable to the
Northeast. Mali’s overall rate of inflation during 1989 was a relatively low 2.7 percent
(World Bank, 1991).

“Agricultural production, including cereals, was measured in terms of income, not stocks. .
As sales were made from harvest stocks, this was recorded as income. As cereals were
consumed at home from stocks, the imputed value was recorded as income. Consumption of
food produced and stored at home can be seen as a continuous income source because it is
available to the household on a daily basis (Kumar, 1981). Thus, the value of unsold,
unconsumed cereal stocks was not counted as income.
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Figure 4.3. Categories and Sources of Rural Household Income

1. Farm Income a. Agricultural production and sales
b. Livestock production and sales
¢. Gathering and sale of natural products
2. Own Consumption a. Consumption of cultivated cereals
of Cereals b. Consumption of gathered cereals
3. Commercial and a. General commerce
Rental Income b. Purchase and sale of agricultural products
c. Purchase and sale of livestock and livestock
products
d. Production and trade of artisanal products
e. Retail sales of prepared foods
f. Rental income
4. Wages and Salaries a. Wage income
b. Salaried income
5. Credit a. Credit received from creditors
6. Decapitalization a. Sale of household durables
b. Drawdown of household savings
7. Aid and Transfers a. Remittances from absent household members
b. Aid from present household members, friends and

neighbors
c. Institutional transfers

8. Other Income a. Reimbursement of credit by debtors
b. Social gifts

Wages refer to returns to labor for task-oriented work, usually intermittent and of
short duration. As mentioned, wage income may be considered less secure than salaried
income with its explicit or implicit guarantee of longer term employment. Examination of
survey data shows that household members received salaries from their jobs as shop manager,
school guard, school cooks, midwife/clinic staffer, religious leader/instructor, laborers for a

PVO, postal clerk and brick-maker’s apprentice. Several households received pensions and
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social security allocations, also treated as salaried income. The emphasis here is not on the
source of wages or salaries, but on the expectation of steady income and its possible influence
on household expenditure and consumption patterns.

The credit category refers to credit received by the household. In contrast, the
"other" category mainly includes reimbursement of credit previously extended by the
household.” The "other” category also includes a small number of baptism and wedding
gifts.

Decapitalization occurs when a household reduces its wealth (excluding any sales of
products defined in the above categories). In this manner, the household transforms part or
all of its wealth stock into an income stream by selling durables or other semi-liquid assets to
meet current cash needs. Decapitalization also occurs as a household dissaves by drawing
down previously unrecorded liquid savings. There is an implicit notion of non-replacement in
both instances.?

Lastly, the aid and transfers category comprises remittances from household members
or relatives employed outside of the survey village; charity transfers in the form of alms-
giving by local relatives, friends and neighbors; and institutional transfers (such as food aid)
by the government, private voluntary organizations or religious organizations.

By including the valuation of credit received and extended as current income, this
definition of income may be closer to definitions of net resource flows into and out of the

household. Credit received has to be repaid and credit extended is only a cash outflow.

PThese loans by the household are recorded as expenditures in the household expenditure
questionnaire (section 4.3).

%An exception would be when semi-liquid or liquid assets are invested in income-
producing activities. "Decapitalization” for the purpose of investment is captured in the
household expenditures questionnaire.
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Although both inflows and outflows may change current household behavior, these offset each
other over time. As will be seen shortly, the contribution of “credit" and "other income" to
household income was usually a minor one. Thus, the term "household income” will be used

as shorthand for "household cash flow."

4.2.2. Measures of Absolute Household Income, Variability and Inequality

A first look at household income data reveals that average monthly incomes per adult-
equivalent are low, variable and unequally distributed. These relative terms must be put into
perspective.

According to the World Bank, the average annual per capita income in Mali during
1989 was $270, about 7,180 CFA francs per month in per capita terms or about 8,235 CFA
francs per month in terms of adult-equivalents (World Bank, 1991).7 As shown in Table
4.3 (before outlier households were removed, section 4.2.3.), average monthly income per
AE of sample households in Gao Region ranged between 2,142 CFA francs (Off-River) and
3,521 CFA francs (On-River) — about one-fourth to less than one-half of the national average
in nominal terms. The South and On-River strata have decidedly higher incomes than the
North and Off-River strata, respectively. No income at all, as defined, was recorded during
twenty-five household-months, all households in the Off-River stratum.

Variability of income is measured by the coefficient of variation (the standard
deviation divided by the mean). The coefficient of variation (CV) represents a simple, unit-
free indicator of variability for comparison of measures, for example, between village strata

or between seasons within the same stratum. Table 4.3 shows that average monthly income

The average weighted exchange rate during 1989 was $1.00 = 319.01 CFA francs
(IMF. International Financial Y k. (Washington, D. C.), 1990, p. 497).
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Table 4.3

Comparison of Seasonal Average Monthly Household Income per Adult-Equivalent
(Gao Region, Mali)

Mean Monthly Coefficient Gini
Income (CFA F) of Variation CoefTicient N

North 2,301 0.85 0.413 45
South 3,464 0.71 0.360 54
Off-River 2,142 0.84 0.394 69
On-River 3,521 0.75 0.391 52

Outlier households not removed.
CESA/MSU Food Security Project Surveys, 1988/89

per AE is most variable in the North (CV = 0.85) and least variable in the South (CV =
0.71).

Another measure of income inequality is the Gini coefficient, which is related to the
Lorenz curve. The Lorenz curve is a geometric presentation tracing the relationship between
the percent share of aggregate income enjoyed by a given percent of population. Percentages
of the population are ordered from poorest to richest along the horizontal axis and the percent
of total income enjoyed by each percent of population on the vertical axis, where each axis is
depicted as one side of a square. With perfect income equality (all individuals enjoying the
same income), the Lorenz curve would be a 45° line from the origin to the opposite corner of
the square, or simply the diagonal. In the typical case without perfect income equality, the
Lorenz curve lies below the diagonal. Its slope increasingly rises when moving along the

curve from poorer to richer sections of the population.
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The Gini coefficient, therefore, is the ratio of the difference between the line of
absolute income equality (the diagonal) and the Lorenz curve to the triangle lying beneath the
diagonal, or one half of the arithmetic average of the absolute values of differences between
all pairs of incomes for incomes in descending order.? Tabie 4.3 shows rather similar Gini
coefficients for average monthly income per AE among the sample strata, all indicating "low
inequality."” Notice that despite the relative disparity in average incomes between the Off-
River and On-River strata, Gini coefficients showing the distribution of that income are
identical.

Lastly, distribution of income is often measured in terms of income quintiles, the
portion of total income going to the top income quintile (highest 20 percent) and the portion
going to the bottom quintile (lowest 20 percent), and so forth. In each stratum, the top
quintile received more than half of all income while the lowest quintile received less than 4

percent, as shown in Table 4.4.

3Sen (1973) simplifies the Gini coefficient to the following expression:
G=1+ (I/n)- @)y, + 2y, + ... + nyJ fory, 2 y, =2 ... 2 y,. The attraction of
the Gini coefficient is its direct measure of income differences between every pair of incomes
rather than the singular emphasis on differences relative to the mean that other measures have,
such as variance, coefficient of variation and standard deviation of logarithms (Sen, 1973).

®One criticism of the Gini coefficient is its difficulty to interpret in a normative sense
(Oster, et al.). However, the FAO (1986) interprets a Gini coefficient of less than or equal to
0.41 as "low inequality”; between 0.41 and 0.45 as "moderate inequality"; between 0.46 and
0.50 as "relatively high inequality”; and greater than 0.50 as "high inequality".
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Table 4.4. Distribution of Rural Household Income per Adult-Equivalent
between Top and Bottom Income Quintiles (Gao Region, Mali)

(Percent)
Top Bottom
Quintile Quintile
North 56.2 3.1
South 51.8 35
Off-River 55.3 2.8
On-River 54.1 2.7

Outlier households not removed.
CESA/MSU Food Security Project Surveys, 1988/89

4.2.3. Analysis of Seasonal Household Income by Income Terciles

By smoothing fluctuations in income between seasons and households, mezlxsur% of
annual average monthly income hide more than they reveal. Breakdown of average monthly
household income data by season and income terciles gives a better picture.*

These average income figures may be skewed by statistical outliers (more than three
standard deviations from the tercile mean). According to Chebyshev’s rule, the interval
which is + 3 standard deviations from the mean contains at least 8/9 (or 89 percent) of all
observations. Thus, outliers can be dropped with minimum loss of observations

(Bhattacharyya and Johnson). Consistent with the analysis in Annex 4.1, combined household

*¥Households were disaggregated into income terciles rather than quartiles in order to have
more observations per grouping and to facilitate the explanation of results. Income terciles,
moreover, correspond to upper income, middle income and lower income groupings — or,
rich, middle and poor — and thus, a convenient shorthand description.
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income and household expenditure outliers have been dropped for the remainder of the
income tables.”

The first column of the following tables represents an annual average of monthly
household observations, not an average of the seasonal averages. At least two observations
were required for a household to be included in each seasonal average and at least three
observations to be included in each annual average. Note that a seasonal outlier household,
whose observation was removed for a seasonal average, may not be an outlier for the annual
average, for which its observation is included. Thus, the number of households in the annual
average exceeds the number in any given seasonal average, causing some households to shift
between terciles. Moreover, inclusion of previously dropped seasonal outlier households,
whose observations were all greater than three standard deviations from the mean, tends to
raise annual averages. For this reason, the annual average exceeds the range of the seasonal

averages in a few instances.

4.2.3.1. North/South Stratification of Households

Tables 4.5 and 4.6 show seasonal income by terciles grouped by North and South
households. Income sources have been grouped by category according to Figure 4.2.

Three general patterns emerge from the tables. First, total household income is

consistently higher in the South than the North across seasons and terciles. Next, total

*'The following total number of household-season outliers were dropped: North, 6 (4.6
percent); South, 5 (3.4 percent); Off-River, 8 (4.2 percent); and On-River, 7 (4.8 percent).
For annual average incomes, the following household outliers were dropped: North, 1 (2.2
percent); South, 3 (3.7 percent); Off-River, 2 (2.9 percent); and On-River, 3 (5.8 percent).
All outliers were greater than three standard deviations from the mean.

%See Annex 4.2 for average monthly income by season and by sources of income by
household strata not disaggregated by income terciles. Annex 4.2 also shows seasonal
coefficients of variation and Gini coefficients.
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Table 4.5. Average Monthly Household Income per Adult-Equivalent by Season:

North Villages (Gao Region, Mali), by Income Terciles

Upper Income

00N WA WD~

. Farm Income

. Home Consumption*
. Wages and Salaries
. Commerce

Decapitalization
Credit

. Aid and Transfers
. Other

Total

Middle Income

00 O s W -

. Farm Income

. Home Consumption®
. Wages and Salaries
. Commerce

. Decapitalization

. Credit

. Aid and Transfers

. Other

Total

Lower Income

BN ME LN~

. Farm Income
. Home Consumption®
. Wages and Salarics

Commerce
Decapitalization
Credit

. Aid and Transfers
. Other

Total

Annual Average Harvest/Post- Hot Dry Season Rainy Season
(N =449 Harvest (N = 41) (N =4) (N = 40)
CFAF Pct CFAF Pct CFAF | Pct | CFAF Pet
261 6.5 669 12.0 234 6.4 235 9.3
277 6.9 909 18.1 92 2.5 31 1.2
1203 29.9 1209 21.9 1147 31.4 596 23.5
998 24.8 842 19.5 1180 32.3 124 4.9
66 16 97 0.6 101 2.8 118 4.7
216 5.4 20 9.2 65 1.8 181 7.1
821 20.4 690 17.2 742 20.3 951 37.5
178 4.4 24 1.6 91 2.5 302 11.9
4019 100.0 4461 100.0 3652 100.0 2539 100.0
254 16.2 265 11.7 212 17.7 18 1.7
351 22.4 808 40.5 90 7.5 54 5.2
323 20.5 517 17.6 348 29.1 221 21.4
104 6.6 138 12.7 9 0.8 78 7.6
86 5.5 14 3.2 51 4.3 55 5.3
122 7.8 29 0.6 64 5.4 277 26.8
282 18.0 373 13.6 380 31.8 263 25.4
49 3.1 42 3.5 69 6.7
1570 100.0 2146 100.0 1197 100.0 1035 100.0
98 11.5 206 20.0 62 9.9 32 5.8
220 26.0 375 36.4 66 10.5 98 18.0
191 22.5 137 13.3 170 27.1 175 32.4
38 45 127 12.4 29 4.6 26 4.8
10 1.2 9 0.9 17 2.8 34 6.2
63 7.5 . . 37 5.9 62 11.6
218 25.7 173 16.8 200 32.0 114 21.2
9 1.1 3 0.2 45 7.2
848 100.0 1030 100.0 627 100.0 540 100.0

*Imputed value of cereals produced or gathered by the houschold and consumed by the household.
CESA-MSU Food Security Project Surveys, 1988/89
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Table 4.6. Average Monthly Household Income per Adult-Equivalent by Season:

South Villages (Gao Region, Mali), by Income Terciles

Upper Income

. Farm Income

. Home Consumption*
. Wages and Salaries
Commerce

. Decapitalization
Credit

. Aid and Transfers

. Other

R - N A R N

Total
Middle Income

. Farm Income

. Home Consumption*
. Wages and Salaries
. Commerce

. Decapitalization

. Credit

. Aid and Transfers
Other

©NOUME WP~

Total
Lower Income

1. Farm Income

2. Home Consumption*
3. Wages and Salaries
4. Commerce

5. Decapitalization

6. Credit

7. Aid and Transfers
8. Other

Total

Annual Average Harvest/Post- Hot Dry Season Rainy Season
(N = §1) Harvest (N = 45) (N =47 (N = 48)
CFAF Pct CFAF Pct CFAF Pct | CFAF Pet
2116 38.6 5303 63.0 1003 22.8 1300 29.7
1214 22.2 2431 28.9 940 21.3 938 21.4
547 10.0 46 0.5 620 14.1 545 12.5
216 3.9 249 3.0 167 3.8 107 2.5
172 3.1 99 1.2 103 2.3 . .
28 0.5 . . 114 2.6 70 1.6
1152 21.0 285 3.4 1409 32.0 1408 32.2
31 0.6 50 1.1 4 0.1
5477 100.0 8414 100.0 4406 100.0 4373 100.0
592 21.7 1020 27.7 515 26.0 550 23.9
744 27.2 1094 29.7 323 16.3 610 26.5
668 24.5 511 13.9 534 27.0 443 19.3
99 3.6 409 11.1 47 2.4 72 3.1
18 0.7 . . 62 3.1 74 3.2
37 1.4 31 0.8 17 0.8 11 0.5
525 19.2 547 14.8 447 22.6 453 19.7
48 1.8 71 1.9 35 1.7 89 3.9
2732 100.0 3682 100.0 1981 100.0 2302 100.0
397 28.7 447 35.1 159 17.1 349 26.4
330 23.9 311 24.4 136 14.7 347 26.2
324 23.5 375 29.4 224 241 325 24.6
26 1.9 16 1.2 48 5.1 T 5.8
51 3.7 . 93 10.0 . .
30 2.2 3 0.2 52 5.6 13 1.0
183 13.2 94 7.4 179 19.2 182 13.7
41 3.0 29 2.3 39 4.2 32 2.4
1382 100.0 1275 100.0 931 100.0 1325 100.0

*Imputed value of cereals produced or gathered by the household and consumed by the household.
CESA-MSU Food Security Project Surveys, 1988/89
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household income in the South falls in the hot dry season but recovers in the rainy season (for
all terciles) whereas household income in the North declines steadily from harvest/post-harvest
levels. Lastly, income from the two highest sources is most concentrated during the
harvest/post-harvest period in the South for all income terciles, but most concentrated during
the hot dry season in the North for all terciles.

It appears that the more favorable rainfall regime in the South is the driving force
behind higher incomes there. The additional 100 mm of annual average rainfall that the South
receives (Annex 3.1) represents not only an absolute difference between North and South, but
a qualitative one in terms of enhanced cropping and gathering opportunities.” For the
North, poor rainfall severely restricts production and gathering of cereals. Both farm income
and the value of home consumption of cereals are consistently higher across annual averages,
seasons and income classes in the South than in the North.>* Tables A4.2.2 and A4.2.4 in
Annex 4.2 indicate that combined farm income and home consumption income averaged 56.2
percent annually in the South, but only 22.4 percent in the North, less than half.

Table 4.7 looks more closely at income from the sale of cultivated cereals (within
agricultural production) and sale of gathered wild cereals (within gathering of natural
products) in comparison with the imputed value of cereals consumed at home. Table 4.7
shows that sales of produced (or gathered) cereals are concentrated by value in the upper
income terciles in both the Northern and Southern strata, similar to the pattern found by
Dioné (1989b) in southern Mali. The table also shows that the value of home consumption of

cereals exceeds the income from cereals sales (except for upper income households in the

PAccess to full water control irrigation by households in Bara for an off-season paddy
crop further expands agricultural opportunities in the South.

3Except home consumption in lower tercile North households in the harvest/post-harvest
season.
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Table 4.7.

Comparison of Sales of Cereals from Home Production and Gathering with
Home Consumption of Cereals: Average Monthly Household Income per AE, by Terciles

(Percent of Total Income)

Annual Harvest/
Average Post-Harvest Hot Dry Season | Rainy Season

CFAF | Pct | CFAF | Pct | CFAF Pct | CFAF | Pet

North Villages
Upper Income
1. Sales 92 2.3 237 6.2 43 1.2 . .
2. Home Consumption 277 6.9 909 204 92 2.5 31 1.2
Middle Income
1. Sales 82 5.2 161 7.5 51 4.3 . .
2. Home Consumption 351 224 808 37.7 90 7.5 54 5.2
Lower Income
1. Sales 37 4.4 87 8.5 34 5.5 7 1.3
2. Home Consumption 220 26.0 375 36.4 66 105 98 18.0
South Villages
Upper Income
1. Sales 1664 304 5208 61.9 550 12.5 630 14.4
2. Home Consumption 1214 222 2431 28.9 940 21.3 938 21.4
Middle Income
1. Sales 332 122 937 254 118 5.9 176 7.6
2. Home Consumption 744 272 1094 29.7 323 16.3 610 26.5
Lower Income
1. Sales 104 7.5 84 6.6 . . 42 3.2
2. Home Consumption 330 239 311 24.4 136 14.7 347 26.2

CESA-MSU Food Security Project Surveys, 1988/89

South during the harvest/post-harvest season). That these households retain more of their
produced (or gathered) cereals than they sell may suggest that retention of own production

(own gathering) is believed to be less costly than market purchases, given the transaction costs
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of using the market. Note the exceptionally high contribution of home production and home
consumption to total income for the upper income tercile in the South during the harvest/post-
harvest season, compared to the much smaller counterpart contribution in the North.>

Referring again to Tables 4.5 and 4.6, wages and salaries and net income from
commerce figure more prominently in absolute and percentage terms for the upper income
bracket in the North than in the South. No pattern is discernible for the middle or lower
income terciles.

Decapitalization of assets is relatively low or non-existent among lower income
households in the South and the North, never exceeding 10 percent. These low levels may
simply reflect the fact that households in the poorest tercile held few assets to begin with.*

Credit income reflects the expected credit worthiness of the borrowing household, the
ability to repay on the basis of its future income stream or collateral. Thus, credit income is
intuitively correlated with higher incomes or wealth. Such a hypothesis is not consistent with
the results, North or South. This raises an alternative hypothesis, all things equal, that
higher-income households need to borrow less, but results here are also inconclusive. It is
possible that some aid, extended to lower-income households in the guise of credit (and
recorded as credit), was never expected to be repaid.

Income from aid and transfers constitutes more than one-third of the income of upper

income households in the North (during the rainy season) and nearly one-third in the South

3Without a longer-term perspective, the large contribution of home production and home
consumption in the South could be interpreted in diametrically opposite ways: either as an
alarming overexposure to income sources that depend on unreliable rainfall or as serendipitous
income arising from an unusually good harvest.

*Sales of household durables as part of decapitalization mainly entailed sales of used
clothing, several carpets and prayer rugs and, in one case, a radio-cassette player. These are
not goods which could be considered productive assets (Stage Two in Corbett’s model).
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(during the hot dry and rainy seasons). Households in the lower two terciles in the South
receive consistently less income from aid and transfers. This apparent paradox, whereby the
best-off households receive the most aid, is deceptive.

Table 4.8 disaggregates income from aid and transfers into charity aid and
remittances.” Charity aid is more important in the North for all terciles in all seasons
whereas in the South, remittances consistently contribute more than charity for the top two
terciles. This suggests that family composition (members available to migrate) and
willingness to migrate (as seen by the average number of adult males on economic migration
in Table 4.2) are significant contributing factors. More simply, it may mean that South
households are closer to employment opportunities in more densely populated areas and are
better able to afford the non-negligible costs of transportation. Overall, remittances in the
South account for 13.6 percent of average annual income, more than four times greater than
in the North (Tables A4.2.2 and A4.2.4 in Annex 4.2). Charity income in the North
represents the highest source of average income, 17.6 percent overall, and exceeds one-
quarter of average income during the rainy season, suggesting both extreme vulnerability to
the good will of others and a relative inequality of income distribution (Table 4.3) by which
the rich can afford to contribute to the poor. In contrast, charity in the South represents only

5.8 percent of the seasonal average.

¥As no institutional aid was received in any strata during the survey year, it has been
omitted from Table 4.8 as a component of aid and transfer income. However, three
households received income from the Government of Mali (military pension and associated
benefits in the case of two households and salary and benefits as part-time postal agent in the
case of the third household). This income was treated as salary income.
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Table 4.8. Comparison of Charity Aid and Transfers with Remittances:
Average Monthly Household Income per Adult-Equivalent, by Terciles

(Percent of Total Income)

Annual Harvest/
Average Post-Harvest Hot Dry Season | Rainy Season

CFAF | Pct | CFAF | Pct | CFAF Pct | CFAF | Pct

North Villages
Upper Income
1. Charity Aid 712 17.7 673 15.1 430 11.8 809 31.9
2. Remittances 109 2.7 17 0.4 311 85 142 5.6
Middle Income
1. Charity Aid 212 135 373 17.4 305 25.4 247 239
2. Remittances 70 4.4 . . 75 6.3 16 1.5
Lower Income
1. Charity Aid 208 24.5 170 7.9 177 28.3 107 19.8
2. Remittances 10 1.2 3 0.1 23 3.7 8 1.4
South Villages
Upper Income
1. Charity Aid 324 5.9 53 0.6 309 7.0 97 2.2
2. Remittances 828 15.1 233 2.8 1099 24.9 1311  30.0
Middle Income
1. Charity Aid 97 3.6 242 6.6 161 8.1 177 7.7
2. Remittances 428 15.7 305 8.3 287 14.5 275 120
Lower Income
1. Charity Aid 137 9.9 94 7.4 79 8.5 136 10.3
2. Remittances 45 3.3 . . 100 10.7 45 3.4

CESA-MSU Food Security Project Surveys, 1988/89

A final observation is that household income per AE in the North is somewhat more

diversified than income in the South (and the most diversified of all four strata). The four
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highest sources contribute 59.3 percent of household income in the North, compared with
65.6 percent in the South (Tables A4.3.2 and A4.2.4 in Annex 4.2).

A parallel is available from Burkina Faso in 1984/85, a poor production year, as
reported by Reardon, Matlon and Delgado (1988), in which higher rainfall Sudanian zone
sample households were more dependent on agricultural income (crop sales and agricultural
wages) than lower rainfall Sahelian zone households. For Sahelian households in Burkina
Faso, 69 percent of annual income came from non-crop, non-transfer sources, compared to 63
percent for households in the North stratum in Mali (Annex 4.2). For Sudanian households in
Burkina Faso, only 37 percent of annual income came from non-crop, non-transfer sources,
very similar to the 36 percent for households in the South stratum in Mali. This outward-
oriented diversification of income in the North stratum in Mali (and the Sahelian stratum in
Burkina Faso) is evidence of coping strategies by which households seek to insulate

themselves against the higher probability of crop failures.

4.2.3.2. On-River/Off-River Stratification of Households

Tables 4.9 and 4.10 show seasonal income by terciles grouped by Off-River and Off-
River households. Some differences between these strata are just as striking as those between
the North/South stratification of households.

In this second stratification, total household income is consistently higher across
seasons and the top two terciles in On-River households than in Off-River households
(paralleling the observation between Southern and Northern households). This disparity is
most pronounced in the harvest/post-harvest season, when average On-River incomes are

more than double average Off-River incomes for the respective tercile. However, these high
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Table 4.9. Average Monthly Household Income per Adult-Equivalent by Season:

Off-River Villages (Gao Region, Mali), by Income Terciles

Upper Income

. Farm Income
. Home Consumption*
. Wages and Salaries

Commerce
Decapitalization

. Credit
. Aid and Transfers

Other

Total

Middle Income

PNOUR LN~

. Farm Income

. Home Consumption*
. Wages and Salaries
. Commerce

Decapitalization
Credit

Aid and Transfers
Other

Total

Lower Income

R

Farm Income

. Home Consumption*

Wages and Salaries
Commerce
Decapitalization
Credit

. Aid and Transfers

Other

Total

‘Imputed value of cereals produced or gathered by the household and consumed by the houschold.

Annual Average Harvest/Post- Hot Dry Season Rainy Season
(N =67 Harvest (N = 59) (N = 62) (N = 62)
CFAF Pct | CFAF Pct CFAF | Pct | CFAF Pet
211 6.1 372 10.4 334 9.6 211 7.7
205 5.9 203 5.6 117 3.3 315 11.5
1502 43.1 1323 36.8 1635 46.9 1104 40.4
619 17.8 728 20.3 421 12.1 262 9.6
27 0.8 . 71 2.0 52 1.9
44 1.3 2 0.1 33 0.9 65 2.4
778 22.3 925 25.8 723 20.7 660 24.2
95 2.7 40 1.1 153 4.4 62 2.3
3482 100.0 3593 100.0 3486 100.0 2732 100.0
381 24.6 440 27.3 313 23.8 350 23.2
310 20.0 374 23.2 102 7.7 291 19.3
472 30.5 479 29.7 435 33.1 476 31.5
109 7.0 59 3.7 74 5.6 80 5.3
49 3.1 . 39 3.0 16 1.0
37 2.4 23 1.4 20 1.5 14 4.9
178 11.5 225 13.9 297 22.6 218 14.4
14 0.9 14 0.9 34 2.7 7 0.5
1551 100.0 1614 100.0 1314 100.0 1512 100.0
231 27.5 255 32.9 96 13.3 198 27.0
125 14.9 198 25.5 107 14.8 69 9.4
224 26.6 162 20.9 186 25.7 178 24.3
26 3.1 34 4.3 31 4.3 30 4.1
11 13 47 6.5 8 1.1
40 4.8 . . 65 9.0 91 12.5
162 19.3 105 13.5 160 22.1 140 19.1
21 2.5 23 3.0 31 4.2 18 2.5
839 100.0 776 100.0 724 100.0 733 100.0

CESA-MSU Food Security Project Surveys, 1988/89
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Table 4.10. Average Monthly Household Income per Adult-Equivalent by Season:

On-River Villages (Gao Region, Mali), by Income Terciles

Upper Income

0 90 WVNHAE WM

. Farm Income

. Home Consumption*
. Wages and Salaries
. Commerce

. Decapitalization

. Credit

. Aid and Transfers

. Other

Total

Middle Income

00O WE WN -

. Farm Income

. Home Consumption®
. Wages and Salaries
. Commerce

. Decapitalization

. Credit

. Aid and Transfers

. Other

Total

Lower Income

®WNOYE W

. Farm Income
. Home Consumption®
. Wages and Salaries

Commerce
Decapitalization
Credit

. Aid and Transfers

Other

Total

Annual Average Harvest/Post- Hot Dry Season Rainy Season
(N = 49) Harvest (N = 46) (N =47 (N = 47)
CFAF Pct CFAF Pct CFAF Pct | CFAF Pct
2193 37.3 5303 63.0 1116 28.0 1357 31.1
1305 22.2 2431 28.9 837 21.0 852 19.5
572 9.7 46 0.5 227 5.7 236 5.4
266 4.5 249 3.0 268 6.7 194 4.4
138 2.4 99 1.2 132 3.3 9 1.8
192 3.3 . . 157 3.9 14 0.3
1157 19.7 285 3.4 1226 30.7 1540 35.3
49 0.8 29 0.7 87 2.0
5870 100.0 8414 100.0 3990 100.0 4358 100.0
801 28.7 1487 35.4 365 22.0 484 25.1
735 26.3 1672 39.7 231 13.9 234 12.1
465 16.7 450 10.7 474 28.5 391 20.3
110 4.0 241 5.7 27 1.6 48 2.5
83 3.0 84 2.0 166 10.0 43 2.2
55 2.0 18 0.4 19 1.2 127 6.6
454 16.3 233 5.5 341 20.5 380 19.7
85 3.0 21 0.5 37 2.3 222 11.5
2789 100.0 4207 100.0 1662 100.0 1929 100.0
133 12.2 226 14.5 78 10.9 27 4.2
336 30.9 827 53.2 97 13.5 110 17.0
208 19.1 237 15.2 232 32.2 197 30.4
62 5.7 161 10.4 25 3.4 55 8.4
97 8.9 21 1.4 16 2.3 29 4.5
52 4.8 28 1.8 20 2.7 101 15.7
167 15.3 53 3.4 210 29.1 116 18.0
32 2.9 2 0.1 42 5.9 11 L8
1087 100.0 1554 ~100.0 720 100.0 647 100.0

‘Imputed value of cereals produced or gathered by the household and consumed by the household.
CESA-MSU Food Security Project Surveys, 1988/89
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seasonal On-River incomes plummet by more than 50 percent in each income tercile between
the harvest/post-harvest and hot dry seasons while Off-River incomes dip only slightly.

As expected, farm income and home consumption contribute strongly to On-River
income during the harvest/post-harvest season, accounting for no less than two-thirds of
income in all terciles and reaching 91.9 percent for upper income households. Like results in
the North, farm income and home consumption contribute about half of all income for the
middle and low income terciles Off-River during the same season. Table 4.11 ShO\;JS that the
value of home consumption of cereals exceeds the sales value of home production of cereals
everywhere except during the harvest/post-harvest season for upper income On-River
households, exactly paralleling the pattern observed between Northern and Southern
households. Note the extraordinarily high contribution of home production and home
consumption to total income for the On-River upper income tercile during the harvest/post-
harvest season (a combined contribution of 90.8 percent of all income), compared to the
counterpart contribution Off-River (a combined contribution of 12.2 percent, or less than one-
seventh). Tables A4.2.6 and A.4.2.8 in Annex 4.2 indicate that combined farm income and
home consumption income was more than twice as important for On-River households than
Off-River households, averaging 56.4 percent and 24.9 percent per year, respectively.

As shown in Tables 4.9 and 4.10, wage and salary income contributes the largest
portion of total income for Off-River households for all seasons and income terciles (except
the lower income tercile during the harvest/post-harvest and rainy seasons). Together, wage
and salary income contribute more than one-third of average annual income (Table A4.2.6 in
Annex 4.2). Wage and salary income is singularly unimportant in percentage terms for the

On-River upper income tercile but more significant elsewhere.
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Table 4.11. Comparison of Sales of Cereals from Home Production and Gathering with
Home Consumption of Cereals: Average Monthly Household Income per AE, by Terciles

(Percent of Total Income)

Annual Harvest/
Average Post-Harvest Hot Dry Season | Rainy Season

CFAF | Pct | CFAF | Pct | CFAF Pct | CFAF | Pct

Off-River Villages
Upper Income
1. Sales 54 15 164 4.6 . . 7 03
2. Home Consumption 205 5.9 203 5.6 117 3.3 315 11.5
Middle Income
1. Sales 52 34 75 4.6 46 3.5 36 24
2. Home Consumption 310 20.0 374 232 102 7.7 291 193
Lower Income
1. Sales 20 24 70 9.1 2 0.3 . .
2. Home Consumption 125 14.9 198 25.5 107 14.8 69 94
On-River Villages
Upper Income
1. Sales 1719 29.3 5208 61.9 627 15.7 643 14.7
2. Home Consumption 1305 22.2 2431 289 837 21.0 852 19.5
Middle Income
1. Sales 489 17.5 1051 25.0 96 58 149 7.7<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>