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ABSTRACT

CHANGES IN DROUGHT-COPING STRATEGIES
IN THE SEGU REGION OF MALI

By
Roy Cole

The choice of drought-coping strategies during the
droughts of 1973 and 1984 in a Sudano-Sahelian area in Mali,
West Africa, were examined in relation to location, ethnic
group, and economic status. The results indicate that
response to drought is a complex phenomenon that is
influenced by all three variables. The adoption of drought-
coping strategies involves a diverse ‘'toolkit' of strategies
that changes over time as circumstances warrant. Drought-
responses were diverse and creative in both 1973 and 1984.
While 1973 may be described in general as a period of mutual
aid, divestment of a variety of assets including livestock,
and wage labor, 1984 was characterized by agricultural
innovation to address food security issues and the need for
cash, the divestment of livestock, and wage labor. The use
of drought-coping strategies that were stigmatized by the
general population (begging, pledging assets or a family
member, and eating certain wild foods), although never used
by a majority of respondents, declined from 1973 to 1984.
Most non-agricultural strategies declined in general

importance, with the exception of labor migration of family



members other than the head of household. Assets from
seasonal migration were used to purchase livestock and
agricultural equipment for the family.

In many marginal areas of Africa where the range of
existing and potential drought-coping strategies is small,
drought has been the cause of great human suffering.
However, the results of the present study suggest that in
some cases drought can act as a stimulus to technological
change which ultimately mitigates the impact of drought.
The findings also suggest that in the study area an
agricultural transformation influenced by drought is taking
place. The technological changes associated with this
transformation are significant because they have changed the
terms of the human-environment relation from 1973 to 1984.
This change implies a reduction in the vulnerability of

people to drought.
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CHAPTER ONE: INTRODUCTION

Drought has played an important role in human-
environment relations throughout history. It has devastated
agricultural and pastoral production systems (Carpenter
1966, Wigley et al. 1981), exacerbated social processes of
economic marginalization (Hewitt 1983, Meillassoux 1974),
and stimulated the development of new impact-minimizing
responses (Bramner 1987, Skinner 1978). 1In some cases
drought has precipitated the downfall of governments, for
example, Niger and Ethiopia in the early 1970s (Higgott and
Puglestad 1975). Greater understanding at the local,
national, and international levels of the impacts of drought
upon human systems is essential in the search for suitable
land use and land use policy in areas of great rainfall
variability.

This study examines the patterns of drought-coping
strategies used by Sudano-Sahelian farmers,
agropastoralists, and fishers during the droughts of 1973
and 1984 in relation to spatial, social, and economic
variables with particular reference to location, ethnicity,
and wealth. The differences in cholce of drought-coping
strategy between three ethnic groups, three ecozones, and
three wealth classes in 1973 and 1984 are examined. Two
wider theoretical approaches to the interpretation of the

impact of drought and change in drought response are

1
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identified and discussed in this study: the approach of
Ester Boserup/Paul Richards and the moral economy approach.
This wider ftamgwork enables discussion of the implications
of change in drought-coping strategies over time as well as
over social and economic space. Generalizations are drawn
from this examination about the contribution of each theory
’to the explanation of behavior and behavior change over time

and space that may contribute to further theory formation.

What is Drought?

There is no continent on earth that is drought-free and
few regions are free from occasional drought. The greatest
impacts of drought are in areas bordering deserts where
annual deviation of precipitation is highest (Cole 1989a).
These semi-arid areas are transition zones from aridity to
more humid conditions. Historically, their moisture regimes

have fluctuated widely (Maley 1977, Petit-Maire et al.

1985). Defining what consititues drought has been a matter
for debate. The onset of drought is generally slow and
drought impacts are scattéred across time, space, and social
classes. There are problems of boundary definition; it is
difficult, for example, to separate meteorological drought

from agricultural drought (Glantz 1987).

A meteorological drought could
arbitrarily be defined as that time
period when the amount of precipitation
is less than some designated percentage
of the long-term mean. An agricultural
drought, on the other hand, could be
defined in terms of seasonal vegetation



3
development. If the precipitation is
not available to crops such as cereal
grains at crucial periods in crop
development, the seedlings or, at some
later state of crop development, the
plant will wither and die (Katz and
Glantz 1977, 83).
A farmer who cultivates a crop with a high moisture

requirement, for example, rice, and a farmer who cultivates
drought-tolerant sorghum or millet may have different
drought experiences as well; less stress wlil be felt by the
sorghum farmer than the rice farmer. Somewhere between
these two extremes, to complicate this simplified picture,
is the farmer who plants maize, more drought-tolerant than
rice but considerably less drought-tolerant than sorghum or
millet. 1In reality, most farmers do not conform to simple
models of their behavior: most farmers plant as many crops
as possible (and undertake a myriad of economic activities):
they plant rice, sorghum and millet, maize, and more 1f at
all possible in order to spread the impacts of possible
drought. Risk-spreading in agriculture is accomplished by
cultivating many different crops and crop varieties that
have different site and moisture requirements. For most
years, this method of risk-spreading ensures a harvest. For
families in poverty, however, drought years can be
especially stressful. The differential distribution of the
impacts of drought on people further obscures the process of

defining what is drought. Katz and Glantz (1977, 82)



4
believe that "because perceptions about what constitutes a
drought vary, there is no widely accepted definition."
' After a very bad drought year poor people may become
destitute and face high malnutrition rates (less than 80%
weight for height) often as high as 45% of children aged
less than 5 years (Cole 1989a). 1In addition, poor people
are the most seriously affected by economic circumstances
that may be only tangentially related to drought, such as,
inflation trends in cereals prices.

Although these caveats exist concerning the difficulty
of defining drought, an attempt at a definition will be
made. Drought, most simply defined, is a deficit in
moisture that has impacts on the biotic and abiotic elements
of the environment. Strahler and Strahler (1979, 535)
define drought as the "occurrence of substantially lower-
than-average precipitation in a season that normally has
ample precipitation for the support. of food producing
plants.®” Meteorological drought has been defined as a 25%
decline in long-term mean annual precipitation for an area
(Glantz 1987). Hydrologic drought occurs when river or
stream flow falls below a predetermined level (Dracup, Lee,
and Paulson 1980 in Glantz 1987).

Most definitions of drought refer to a measurable
decrease in precipitation that have measurable impacts on
the environment (Palutikof 1977). The World Bank (1985; S)
in a less rigorous manner defined drought as "... a quantity

of rainfall clearly inferior to the mean in one year or in a
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succession of years." Sen (1981; 115) defined drought as
simply "... a short-fall in rain." There ls something to be
sald for Sen's apparently loose definition; there is, for
example, some debate on the usefulness of fhe long-term
annual rainfall average as an indicator of drought (Katz and
Glantz 1977, World Bank 1985). This debate centers on two

issues:

1. The long term mean may conceal wide
interannual deviations. Several years of
good rainfall may inflate the overall mean
and present a more optimistic view of an area
than that indicated by the general deviation
of rainfall from the mean.

2. Rainfall only partially determines
productivity of the measurable environment.
The fertility and structure of the soil and
the distribution of rainfall in time and
space play a crucial role in determining
productivity (World Bank 1985) perhaps more
than total rainfall. A rainy season of lower
than average rainfall, for example, may be
more productive than a rainy season of above
average rainfall if the rainfall is well-
distributed spatially and/or temporally. The

1985-1986 rainy season in central Mali was a
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good example of good harvests and lower than

average but well-distributed yearly rainfall.

Kates et al. (1981; 235), characterized drought as:

the most poorly assessed hazard of the
leading geophysical hazards. Unlike
earthquakes, floods, and tropical
cyclones, its onset is often slow and
cumulative, extending over years rather
than moments or days.

Intra-annual, or seasonal drought may be of short or of
long duration within one year. 1If a drought is short and
occurs at the wrong time in the agricultural season, crop .
damage can be just as serious as if the drought had lasted
the entire season. FPor example, if a drought 6£ one week
occurs when crops are flowering, much of the potential
harvest will be lost. Measurable environmental impacts that
are associated with intra-annual droughts involve soil
desiccation; the evaporation of surface water, the death of
annual vegetation, and the defoliation of many petenhlals.
Other measures of intra-annual drought are perennial
vegetation vigor, standing dry biomass, and seed production
(Cissé and Hiernaux 1984).

Environmental impacts assoclated with inter-annual
decreases in precipitation include soll removal,
sedimentation, loss of organic matter, the formation of
crusts, duststorms, salinization, alkalization, and biomass

reduction (Advisory Group on the Sahel 1984, Berry and Ford
1977, Reining 1978). 1Inter-annual impacts of precipitation



7
variation are generally measured in terms of rainfall
deviation from a long-term average (as with intra-annual
drought), soil moisture and ground water levels,
evapotranspiration, and albedo. Although the terms "land
degradation” and "desertification" appear to best
characterize the impacts of inter-annual drought, creating
-operational definitions of land degradation is difficult.
The principal problem is one of distinguishing between the
impacts of human land use and the impacts of drought. See
Haywood (1980), Cole (1989a), and De Wispelaere (1980) for
attempts at defining land degradation. The impacts of
rainfall variation on vegetation, for example, are often
exacerbated by human land use systems that simplify
ecological diversity through overgrazing, overfarming, or
other abusive land use practices (Benoit 1984, Cole 1989Db,
Katz and Glantz 1977, Jak&l 1977, MacLeod 1976, Maley 1982).
Bach plant species, for example, possesses its own respdnses
to variations in moisture. Many species in assoclation
possess many different response patterns and the formation
of assoclated species 1s stronger than its constituents (for
example, the dynamic and mobile relation of species in

brousse tigrée, tiger bush). Simplifying ecological

diversity can culminate in a denuded and eroded landscape
which may erroneously be assocliated with the effects of

drought.



Drought and Adaptation

The impacts of drought may be negligible or they may
disrupt the established patterns of human socio-economic
behavior. Behavior change Fssociated with drought is termed
adaptation (Alland 1975). Adaptation to variation in
precipitation is part of response to a complex of
interrelated variables in the political, economic, and
social dimensions. Drought is a single variable of many
that cause people to change their behavior.

Intra-annual variations in precipitation may affect
only a minority of individuals, for example, the poor or the
socially marginalized (landless, low caste, servile, or
otherwise deprived and/or stigmatized population) (Chambers
1982, Cole 1989a, Jodha 1978, Miracle 1961, Ogbu 1973,
Richards 1986) while long-term inter-annual deviations may
make established patterns of production untenable (Brett-
Smith 1984, Cutler 1986, De Grunne 1985). The social
impacts of drought are distributed unequally among people
(Watts 1983a) just as rainfall is distributed unequally in
time and space (Cole 1989%a).

The impacts of drought which have a social dimension
are made manifest first in the primary activities of
agriculture and pastoralism in Africa today and last in
secondary and tertiary activities such as manufacturing and
political administration. In the rural areas where primary
activities take place, the most important social impacts of

drought, particularly where the majority of people are
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involved in agriculture or pastoralism, are the decline in
yield or the complete failure of cash and food crops, loss
of employment, bankruptcy, the decline or fallure of rainfed
biomass production, and moderate to high livestock
mortality.

The impacts of drought are conditioned by the ability
of an individual or group to respond within a political,
economic, environmental, and social context; this means that
the ability to respond to drought is influenced by events
that may be unrelated to the drought itself. 1In human
terms, drought is more dAifficult to define than geophysical
drought as the question of a differential vulnerability must
be addressed. Kolawale in a study in northern Nigeria
(1987: 59) found that vulnerability to drought:

...1s a function of the relationship
between the natural environment and
socio-economic and political forces.
Response mechanisms are affected by
state interventions which may ameliorate
or exacerbate ... vulnerablility.

In Bthioplia, Mesfin Wolde Mariam (1984) found local-
level social factors in conjunction with the natural
environment decisive in transforming drought into famine.

He states that the orientation of production exclusively
towa:ds subsistence was the major factor responsible for the

"propagation of famine."™ It is the production for

subsistence:
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.so With its incapacitating
disincentives of oppression and
exploitation, which keeps peasants and
their families permanently at barely
‘subsistence level without any means of
averting or of coping with the
consequences of crop fallure, (that]

creates famine in time of peace (1984:
177).

Figure 1.3 below (Cole 1989a) illustrates the range of
factors which helps to determine which drought impacts will
be felt by an individual or family and which also influences
drought response.

For the purposes of the present study drought, or
rainfall variation, is defined as a rainfall deficit that
precipitates a subsistence crisis (or widens one that exists
for other reasons) and is generally recognized as
preventing, inhibiting, or changing in some compensatory
fashion the practice of customary economic activities and
land use. It may lead to increased human or livestock
mortality. Response to drought 1nc1udes, for example,
divestment of assets, labor migration, use of wild foods,
and agricultural change. In some extreme cases, a family

may sell or pawn its own members to obtain subsistence.
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Figure 1.3. Environmental, political, social and economic
factors that influence drought impacts and influence the
choice of coping strategies.
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Destitute individuals and families will often migrate to the
urban periphery to seek informal sector employment or to
agricultural schemes where seasonal employment is available.
In extreme droughts, herders will migrate hundreds of miles
with their animals away from traditional pastures. Droughts
where behavior changes are generally named and remembered by
those who have endured them. 1In the definition adopted for
the present study, drought is treated as an envltonhental

phenomenon with economic and social implications.

Imaportance of the Study

Drought has been a periodic problem throughout semi-
arid Africa. Responding to these periodic crises has been
the principal responsibility of policymakers of national
governments and the international community. Until
recently, not. much was understood about the ways in which
people adapt to drought. The present study contributes to
current knowledge on drought and drought response in Mali
and should assist policymakers in making informed decisions
regarding assistance to and investment in drought-prone
areas. Increased understanding of drought-coping strategies
and how they change over time 1s essentlal if national
governments, non-governmental organizations, and the
international community are to effectively respond to the
- -drought-related human tragedy in Africa today.
The present study contributes to our understanding of

the effects of drought on human social systems in semiarid
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Africa in three ways. First, drought-coping strategies are_
empirically examined during two time periods. Diachronic
studies of changes in drought-coping responses are rare
(Torry 1979a) although there have been a small number of
studies of drought response of different cultures in
different ecological zones and wealth and social classes.
The precolonial period is examined from the historical
record and a panorxama of social, political, and economic
processes are examined in relation to environmental
variation.

The second contribution of this study is the

examination of the Impact of Islam and the 19%™ century

2&2222: on the political and economic lives of people in
the Ségu region. 1Islam is an urban, monotheistic religion
with claims to universal application. Traditional Bamana
religion is personal and is attached closely to the
environment and agriculture. Islamic cosmology is
antithetical to Bamana cosmology and much in Islam is
offensive to traditional Bamana values.

Perhaps the most important contribution of the present
study, and one which combines the first and second
contributions, is a questioning of current received wisdom
about drought, the market, and vulnerability to drought in
the present compared to the precolonial period. The moral

economy approach (held by many modern Marxists and liberal

2 S8ee Appendix J for -a note on orthographic conventions
used for foreign words.
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leftists) to interpreting the impacts of drought on soclety
holds that in the precolonial period a moral, or "natural",
economy existed in which people were less vulnerable to
drought than today. The moral economy hypothesis faults the
market economy as the principal agent behind the increase in
vulnerability. Results from the present study indicate that
because of the political and economic turmoil that occurred
during the precolonial period in the region in which the
study area is located it would be impossible to characterize
the precolonial period as one in which people were less
vulnerable to drought. On the contrary, the market has
contributed to decreasing the vulnerability of people to
drought in the study area since the precolonial period.
This is because of the opportunity offered to engage in a
diverse range of activities that spread risk - away from

farm-related activities.

Outline of the Dissertation

The dissertation is organized into six chapters.
Chapter One is the introduction. Chapter Two presents a
review of recent literature on drought-coping strategies:
twentieth-century interpretations of drought and social
change in Africa and behavioral models of drought-coping
strategies. Chapter Three discusses recent drought in the
study area, the environmental landscape in which drought
response takes place, some characteristics of the population

of the study area, and a detalled examination of location,
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culture, and wealth in the study area to show the importance
of the hypothesized relationship between these variables and
drought-coping behavior. The physical characteristics of
the study area are presented first and the ecozones that
exist within the study area are defined. Chapter Three
includes a historical examination of agriculture, human
~ organization and the soclial, political, institutional,
technlcal, and environmental bases necessary to accomplish
agriculture in the often harsh environmental conditions in
the study area. The notion of expanding and contracting
opportunities to cope with drought is introduced in a
discussion of the impacts of precolonial political
instability upon the ability of people to respond to
rainfall variation. Finally, the impacts of the PFrench
congquest in the study area and particularly on the ability
of people to respond to drought are discussed.

The methods used in the present study are discussed in
Chapter FPour. The results and discussion of the
guantitative analysis of drought-coping strategies in 1973
and 19684 are presented in Chapter Five. The conclusions and

implications for policy are presented in Chapter Six.



CHAPTER TWO: LITERATURE REVIEW

In this chapter, interpretations of drought in Africa
in the twentieth century, drought impacts, and response to
drought are presented and discussed first. After this
presentation, models of drought response are presented and

discussed.

Intexrpretations of Drought, Drought Response, and Adaptation

The Legacy of Environmental Determinisa

The interpretation of the impact and the significance
of drought in Africa has changed greatly in the twentieth
century. In general, early interpreters sought to explain
the human-environment interface in determinist terms while
later views stressed social and political factors. For the
major part of this century, causal attribution of social
disaster and bliophysical degradation to drought and climate
was not disputed. The human drama assoclated with drought,
land degradation, and desertification was viewed as
inextricably linked to physical processes. Research efforts
in Af;lca were made during the first half of this century to
ascertain the existence of secular climatic trends within
which particular droughts were exemplifications of a
downward trend toward general desiccation and the expansion
of deserts (Chudeau 1921, Hubert 1920, Jones 1938, Renner
1926, Stebbing 1935). This focus on climate was the

theoretical and methodological legacy of the environmental

16
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determinists who were interested in examining what they
perceived as the rigid relationships between climatic
change, environment, and human culture (Pepper 1984).
Determinists viewed climate as the determinant factor in
human behavior and environmental change as strictly linked
to climate change outside the purview of human agency (see
Pepper 1984).

French and British research during the late 1940s and
early 1950s indicated that the measurement of the effects of
secular climatic trends was largely obscured by the
increasingly damaging influence of human activities upon the
landscape (Aubréville 1949, Bousquet 1952, Chevalier 1950a
1950b 1950c 19504, Dresch 1959, Grove 1951, Pelissier 1951,
Pitot 1952; Tondeur 1949). 1In 1949, an international
conference was held to pool knowledge on the subject so that
appropriate policy could be formulated to address the

problem of environmental degradation in Africa (Bulletin

Agricole du Congo Belge 1949). This group of researchers

attributed land degradation to abusive African land use
systems, human and animal population growth, the
introduction of the plow, and the breakdown of precolonial
soclal, economic, and spatial organization (Guillaume 1949,
Grove 1949, Leakey 1949, Portiéres 1949, Renard 1949,
Thoxrnton 1949, Viguler 1949a 1949)b).

These scholars found that aside from the negative
ecological impacts of human population growth, African

farmers, herders, and fishers were actively destroying the
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balance between environment and resources. This imbalance
was a problem which they felt an economically rational,
modernization-oriented policy could address. Although some
aspects of modernization were being criticized?, it was
widely held that the wider use of more economically
rational, modern and comprehensive sets of inputs,
techniques, and management (technological "packages") would
ameliorate environmental degradation.

The interest of British East Africa scholars in drought
focussed on the radical spatial reorganization and
colonization the British colonial government effected in
Bast Africa (Kitching 1982, Mehretu 1989) and the population
pressure and land degradation assocliated with them. The
human-environment relationship in Bast Africa was
exacerbated for the local populations by a colonial policy
which promoted the resettlement of African producers in
reserves located in marginal areas (Prescott 1961,
8ilberfein 1984, Tondeur 1949). This was generally not the
case in West Africa where de facto internal colonization
after the breakdown of slavery, not a government policy of
native reserves, pushed groups of farmers and herders to the
agricultural and pastoral margins (Dresch 1959, Fuglestad
1983).

Some researchers were anecdotally concerned with the

general impacts of drought- or locust-induced food shortages

2 Criticism was centered on the adoption of partial,
"unbalanced” technological packages.
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on individual behavior. Later studies were more
quantitative and systematic in their estimations of impacts
(Corkill 1949, Ortoli 1939). There was much scholarly
activity devoted to thé cataloging of foods used during
scarcities (Aubréville 1950, Irvine 1954, 1948, Tayeau et

al. 1955). This work has continued (Berhaut 1975, Bernus
1980, Bhandari 1974, Cole 1987, Gast 1972).

Research in the 1960s and early 1970s into human-
environment relations was characterized by a neomalthusian
view of human-environment relations. As population grew
from the 19508 to the 1970s so did the importance attributed
to the role of the human agent in environmental degradation
(Giri 1983, Glantz 1977). The neomalthusians hold that the
severe consequences of exceeding the carrying capacity of
the environment according to the Malthusian view may be

mitigated by migration (Boserup 1965).

Recent Mainstream Interpretations of Drought and

Drought Response

In the middle 1970s and 1980s the issues of drought,
adaptation, population and population growth, distress
migration, and land degradation were taken up anew
(Faulkingham and Thorbahn 1975, Gallais 1977a 1977b, Morris
1974, Newman 1977, O'Leary 1983, 1980, Pitte 1975, Turton
1977, Turton and Turton 1984, Vermeer 1981, Wata 1979, White

1974). The contribution of this group of researchers put
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into perspective, much as the earlier neomalthusian French
and British research had done, the relationship between
growing population, limited resources, and rainfall
variation in fragile semi-arid environments. This group of
researchers was interested in the impacts of environmental
change on population flows, resource degradation, and
carrying capacity (see Brown 1981 and Brush 1975).

Another group of researchers was interested in behavior
change in relation to natural hazards. Neoclassical
economics, with its emphasis upon maximization behavior, And
later individual optimization behavior (Kunreuther and
S8lovic 1986, Lipton 1968, Slovic, Kunreuther, and White
1974), provided a much used framework (see also Berg 1976,
Popkin 1980) in these studies. These researchers developed
models o: individual behavior that revolved around previous
eipetlence as the key element in behavior change after a
natural hazard (Burton, Kates, White 1978, Kates 1971).

Debate concerning the role of population in
agricultural change arose around the thesis of Ester Boserup
(1981, 1965) who postulated that population pressure is a
key element in the process of technological change rather
than the inverse (see Gleave and White (1969) who arrived
independently at the same conclusions as Boserup). She
suggested that a society experiencing population pressure
undergoes a series of agricultural transformations that
increase the ability of the system to support its growing

population. Geertz (1963) found similar results in
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Indonesia in farm activities that could absorb great labor
inputs such as paddy rice cultivation. 1In Boserup's view,
population-induced agricultural intensification manifested
ltself as a series of stages on a continuum beginning with
shortened fallows and ending in permanent cultivation.
Purthermore, she states that food stress may serve to
accelerate the adoption of technology that permits higher
levels of production.

The relationship between food scarcity

and development is much more complicated

than is assumed by Malthus and neo-

Malthusian theories. These theories

focus on the negative effects an

increasing man-land ratio on food

supply, but they have overlooked or

underestimated the positive effects

which increasing population may have on

infrastructural investment and

technological levels. (1983: 208)

Neomalthusians, in contrast, hold that population

increase leads to the degradation and destruction of the
land (rather than the destruction of surplus human
population, the malthusian predicted outcome). To avoid
starvation people must migrate to new land and begin a new
cycle of land degradation (see Clanet 1982). Boserup holds
that the neomalthusians ignore key issues related to the
intensification of land use caused by population growth.

Purthermore the neomalthusians neglect

the evidence we have of growing

populations which managed to change

thelr methods of production in such a
way as to preserve and improve the
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§:§t111ty of their land (Boserup 1965;

Boserup's research is of interest to researchers
lnvest{gatlng drought and food stress because drought
provides a context in which the relationship between
population and resources is dramatically altered. The
implications of her research are thought-provoking when such
stressful situations are examined in light of her
intensification hypothesis. Other research addressing this
issue has traditionally been from the disciplines of
geography (Brookfield 1972, Bowden et al. 1981, Denevan
1983, Grigg 1980, Hankins 1974, High, Oguntoyinbo, and
Richards 1973) and anthropology (Alland 1975, Calhoun 1972,
. Colson 1979, Dahl and Hjort 1980, Dirks 1980, Fleuret 1985,
Geertz 1963, Hogg 1985 1980, Holy 1980, Laughlin 1974,
McNetting 1968, Torry 1987, 1979a 1979b) as well as other
disciplines (Bramner 1987, Corbett 1988). Recently,
Richards (1985; 53) presented a "compendium of skills" view
to replace the Boserupian stage and systems approach which
he criticized as teleological. He stated that this approach
avoids the "...difficult notion of what constitutes
‘progress.'™ Richards presents a continuum of possible
ecological adjustments that are based upon a farmer's rich
ecological knowledge and diverse technical knowledge and
skills (see Oguntoyinbo and Richards 1978). 1In contrast to
Boserup and consonant with Brookfield (1972), Richards holds

that producers may adopt less intensive activities and even
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abandon intensive for extensive activities if conditions
warrant.

Richards' approach to the study of drought coping
strategles is workable and analytically flexible. He views
West African farmers as possessing " ... a rich ‘to;l' kit
of land management procedures in which the value of
different items in the ‘kit' varles according to the nature
of the job in hand...which...has equipped many West African
farmers with a subtle sense of ecological dynamics" (see
also Ag Arias and Bernus (1977), Johnson (1972) for a
discussion on technological change and experimentation in
traditional farming systems).

The contributions made by Boserup and Richards provided
researchers with a framework to reinterpret. the gloomy
malthusian dictum that technological change causes
population to increase by increasing agricultural output.
They also gave African producers a rationality and
purposiveness that had not been attributed to them
previously. Despite these contributions, there were certain
other issues related to the impacts of drought that Boserup
did not address except by way of saying that positive change
is not shared equally by all groups (Boserup 1983). These
new issues, however, emerged strongly in the wake of the
Sahelian drought of 1968-1974. The contribution of the
group of researchers who emphasized these issues is
discussed after the following section on criticisms of

mainstream theory.
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Criticisms of the Mainstream Theories

The mainstream interpretation of the impacts of drought
was criticized by French Marxists in a series of articles
published after the Sahel drought of the early 1970s (Copans
1975 1974, Comité Information Sahel 1975, Meillassoux 1974)
and later by English speaking Marxists (O'Keefe and Wisner
1976, Spitz 1978). The contention of the Marxists was that
-alnstzean theory ignored key social issues that affect an
individual's or group's risk and vulnerability to the
effects of rainfall variation. Rather than causing
imbalances between population and resources as the
neomalthusians would have it, or imbalance and redressment
through technological change as Boserup would have it, the
Marxists viewed drought as causing a permanent imbalance in
access to resources and as the catalyst in the development
of new social classes based upon their control of resources
(see Blaikie and Brookfield 1987).

Although overtly concerned with process (the process of
population growth, the process of adaptation to climatic
variation, etc.) and system (ecosystem, regional system,
etc.), mainstream studies have been criticized by Marxist
researchers for being ahistorical, aprocessual,
unsystematic, and reductionist. According to the Marxists,
mainstream research has dealt with trends rather than
processes (the trends in population growth, deforestation,

land degradation, the trend toward small families, rural to
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urban migration, etc.). These trends, according to the
Marxist critique, are not the results of modernization or
economic development; rather, they are symptoms of wider
soclal transformations that have at their root fundamental
changes in land and resource ownership. These fundamental
changes and social transformations are part of the process
of expansion of EBuro-American capital and drought
accelerates these transformations.

Hewlitt (1983) cites the following three points as
criticisms of the mainstream approach to understanding
natural hazards.

1. MNatural hazards "...are characteristic

rather than accidental features of the
places and societies where they occur"
(Hewitt 1983; 25).

2. Response and vulnerability stem from
social factors "...rather than from the
rareness and scale of (climatic]
fluctuations" (Hewitt 1983; 25).

3. "...natural extremes...are, in a human

ecological sense, more expected than
many of the contemporary social
developments that pervade everyday life"

(Hewitt 1983; 25).
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The Moral Economy Hypothesis

Marxist researchers turned to human social systems to
examine the effects of rainfall variation on the internal
structure of human groups and how structural changes were
related to regional, national, and international economies
(Cliffe 1974, Cliffe and Moorsom 1979, Comité Information
Sahel 1975, Copans 1975, Derriennic 1977, Franke and Chasin
1980, Hewitt 1983, Meillassoux-1974, Shenton and Watts 1979,
Vaughn 198%, Watts 1987 1983a 1983b 1980, Wisner 1981 1977).
This new contribution to human-environment relations
research situated response to drought within the wider
context of the impact of capitalism and the development of
local forces and relations of production. Marxist theory
differs from its predecessors by placing its interpretation
of drought-coping strategies within a wider, changing social
matrix. 8Specifically, this interpretation places present
drought response (or the inability to respond) in the |
context of the long-term breakdown of precapitalist
economies caused by colonialism and the market economy (see
Harvey 1981 1975 1974). The precapitalist economy has been
termed a "moral economy" by some of these researchers (Scott
1976, wWatts 1983a) and it is to the moral economy hypothesis
that the remainder of this discussion is devoted. The moral
economy hypothesis is based on the Marxist view of soclal
change. The central tenet of the moral economy hypothesis
is that the political, economic, social changes that have

occurred since colonialism and the introduction of
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capitalism have weakened the ability of people to respond to
drought. 1t has been a conventional wisdom that, contrary
to the moral economy view, the market economy has been the
primary source of benefit in economic development and in the
development of new, stronger, drought-coping strategies
rather than an instrument in the general reduction in the
ability to respond (Fleuret 1986, Kennedy and Coqill 1988,
S8kinner 1978, Turton (1977), Von Braun 1988).

The number researchers investigating drought E:om.a
moral economy perspective has been growing since the mid-
1970s (Ball 1976, Bourgeot 1981, Comité Information Sahel
1975, Copans 1983 1979, 1975, Lofchie 1976, Meillassoux
1974, Shenton and Watts 1979, Susman, O'Keefe, and Wisner
1983, Vaughn 1987, Wisner 1981 1977, watts 1987 1983a
1983b). Moral economy research differs fundamentally from
that of the mainstream behavioral theory (see page 36) in
that moral economy hypothesis deals with categories of
individuals rather than individuals and there is a more
deterministic historical and geographical view than do
mainstream researchers. This means that the basic unit of
analysis for moral economy hypothesis is not the individual
but the soclial class (Johnston 1983).

According to the moral economy hypothesis, there are
two views of the impact of drought on people. The first is
that the effects of drought (and the effects of the
environment in general) are interpreted by a society's

social institutions and then distributed differentially
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through the population. The tangible effects of drought
reflect the ability of the social institutions to cushion
socliety or to shift vulnerability to politically powerless
classes (Susman, O'Keefe, and Wisner 1983). The second view
is that, where capitalism is expanding, drought accelerates
the breakdown of traditional social institutions, the
transfer of ownership of the means of production to a new
elite, and the commoditization of labor (Ardouin 1985,
Bradby 1975, DeJanvry 1981, Dembélé 1983, Frangois 1982,
Franke and Chasin 1980, Hedlund 1979, Kitching 1982,
Lallemand 1975, Muller 1980). Collectively, this process is
called interrupting the reproduction of a precapitalist
economic formation. This enables "...a relatively small
number of people [to] appropriate a part of the surplus
product which others produce (and to)] control the conditions
under which another class can produce"™ (Kitching 1982;
443)>. .

According to the moral economy hypothesis, colonialism
and the introduction of capitalism had two general effects

upon the local socioeconomy (Raynault 1977).

1. The breakdown of the soclial basis of
production. This involved the breakdown of
the traditional system of food storage and

redistribution, the breakdown of the

> Franke (1984) has indicated that capitalist relations
of production may reinforce traditional exploitative
relations rather than replace them with new classes.
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traditional collective units (extended
family), the emergence of wage earning
activities, and the permanent alienation of
land.

2. The breakdown of the technical basis of the
subsistence system. This disruption
disturbed the previous balance between
intensive and extensive farming. The main
ingredients of the new disequilibrium are the
extension of cultivated area and the
reduction of fallow length and area. The
ecological consequences of this
disequilibrium are the destruction of plant
cover, soil depletion and exhaustion, an
increased vulnerability to climatic hazards,
and an increased competition between farming
and herxding.

3. The transfer of local drought response from
local to national and international
institutions. Because of the breakdown of
response mechanisms at the local level, there
has been a defacto transference of
tesponblblllty for drought response from the
local level to state or international
agencies responsible for drought relief and

rehabilitation.
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Because of the differential changes in individual and class
abilities to respond small droughts have assumed the
proportions of large droughts and vulnerability to the
impacts of drought has increased generally and
differentially according to class, according to the moral

economy hypothesis.

Criticisas of the Moral Economy Hypothesis

Torry (1986 1984 1979a), one of the more articulate
critics of the moral economy interpretation of the impacts
of drought, holds that moral economy analyses "...give, at
best, a very sketchy analysis® of drought and its most

serious impact, famine (1986; 10).

The actual event, the famine, is usually
of peripheral concern, being merely
alluded to or described in the
sketchiest of terms, while the burden of
analysis concerns economic and political
oppression antedating the famine. PFrom
the slenderest of evidence, the reader
must infer both the sufficiency and
requisiteness of broad configurations of
historical events for producing a
certain pattern of consequences, namely
famine, in empirical settings. One
therefore is moved to wonder why all
similarly vulnerable populations do not
suffer famine equally (Torry 1979a;
240).

Torry holds that there is nothing inherently different
about moral economy analyses that exempts them from
operationalizing their theories and testing them. He faults

watts (1983a), for example, for not demonstrating through

his data the processes he describes as occurring. Bennett
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(1985) states that when such theories are operationalized
they are "proven" by observing that poor people suffer
before rich people during drought.

Since dzought.and such extreme drought-related impacts
as famine occur in socialist, communist, and capitalist
countries, it is wrong to presuppose a predetermined
relation between famine and political economy. Torry
contrasts the Chinese and Indian cases below.

On political economic grounds alone the
Chinese would appear less vulnerable
than Indians to the severest symptoms of
famine. In fact, just the opposite |is
the case because India has developed a
superior emergency relief apparatus and
a ‘crusading press and hard-hitting
opposition parties' lacking in China,
that pressure the government into using
this apparatus on a large-scale and in a
timely manner. Over 16 million Chinese
are estimated to have perished since
1959, owing to famine conditions, while
there is no indication of more than a
few thousand excess famine deaths in
India for the same period (Torry 1979;
241).

Along similar lines, Cannon (1989) found that food
crises and famines in socialist countries "...where
precisely the removal of o0ld economic and social systems was
intended to reduce vulnerability, were found to be far from
banished® (Cannon 1989: 269).

Too much emphasis has been put by moral economy
researchers upon villagers as victims of oppression and not
enough on the responsibility of the villagers for their own

losses (Torry 1979a). Africans are viewed as passive



32
respondents to change with no power to act on their own
behalf.

Government or international assistance is ignored in
the moral economy hypothesis as a response (Torry 1986).

Hay (1988) found in Botswana that the National Drought
Relief Program of Botswana was successful in replacing lost
income and in preserving productive assets of households in
drought areas (see also Morgan 1985).

Moral economy interpretations ignore the immense
benefit of the market economy to producers in Africa.
Braudel states that the market is of utmost importance for
the well-being of people and that "wherever the market is
absent, or insignificant, one is certain to be observing the
lowest plane of human existence, where each man must himself
produce almost all he needs"™ (Braudel 1982: 59). Mehretu
(1989) states that, as a general rule in Africa, those areas
most involved with the market economy suffer least stress
during times of drought and other crises which have economic
repercussions. Kennedy and Cogill (1988), Von Braun (1988),
and Pleuret (1986), for example, found use of the market
through cash cropping or market-oriented production of other
commodities an effective coping strategy to cushion
household food security in the face of environmental
variation in sub-Saharan Africa.

There is a problem of scale in many moral economy

analyses often termed the problem of specification. This
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problem has to do with the macro level of many moral economy
analyses. McLean (1989: 188) holds that:

Analysis at the level of continental

aggregation has outlived its usefulness

in the context of hunger and famine.

Theories of disarticulated economies do

not explain the different situations

faced by, for example, Ethiopia, Kenya,

and Tanzanla.
Many questions also remain about the assumptions in the
moral economy hypothesis concerning the breakdown in the
technical basis of production, precolonial political
stability, and even the demise of the extended family (see
Chapter Three and also Cole 1989a, Le Roy 1983, Lewis 1978).

The moral economy model of proletarianization (the last
stage in Watts (1983a) model) rests on an unstated
assumption: the existence of a free land market. In this
model, the head of household, marginalized by the market and
pushed to ruin by drought, sells the family land and
permanently migrates away from the traditional homeland.
Where a free land market does not exist the cycle of
impoverishment, land sale, and permanent out-migration
depicted in the model cannot be completed.

The moral economy hypothesis may be criticized for its
selective view of history. The assumption of a prlior state,
"the precapitalist economic formation", "natural economy"
(Bradby 1975), or "moral economy® (Scott 1976, Watts 1983)

without micro-level investigation bliases the interpretation

of present and future states particularly when the character
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of the precolonial state is an assumption based on rather
scanty evidence. Precolonial relations in the so-called
precapitalist economic formation between state and
individual, landowner and labor, and master and slave have
been termed a "moral economy" by Marxist researchers (Watts
1983a, Scott 1976) which cares for vulnerable people during
extreme food stress. There is evidence to cast doubt on the
general applicability of the "moral economy"™ model (see
Bazin 1974, Park 1971, Roberts 1980c) and some researchers
are now contending that the pzecolonlél, premarket soclety
was structurally incapable of coping with extreme food
stress (Cole 1989%a, Torry 1987). Watkins and van de Walle
(1983# 10) state that "...most pre-industrial economies were
particularly vulnerable to crises."™ The authors suggest
that these economies possessed production systems that had

the following characteristics:

1. Pew, If any, surpluses.
2. A lack of diversification.
3. A lack of systems of insurance and solidarity

as have been developed by the modern state.

An almost continual condition of competition in the
precolonial period between small, often ethnically
different, groups reduced spatial mobility during periods of
food crisis such that localized food shortages often became
famines. The use of such formerly common drought-coping

strategies as the pledging of children to unaffected groups
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or individuals for grain has disappeared with economic
diversification, increased mobility, and the cessation of
intergroup conflict. Furthermore, in overemphasizing the
role of the market economy, the moral economy hypothesis
ignores how the ability to respond to drought was
conditioned by premarket political, social, and
environmental contexts. Historical depth has ironically
been lacking in moral economy studies. For example, it will
be argued in the present study that Islam, as an alien
ideology which violently replaced traditional agrarian
religions in many areas of Africa during the precolonial
period, undermined people-environment relations and made
people more vulnerable to drought (see Chapter Thrée). The
increased spread of Islam in West Africa, particularly since
the 1950s, replacing tzaditional_lnatitutlons, is a
confounding variable that the moral economy hypothesis fails
to include in ahalyses and comparisons.

Lastly, 1ls the assumption of a "premarket™ period for
West Africa a useful distinction to make today? Available
evidence indicates that West Africa, particularly the states
centered on the Niger and Senegal basins, had a well-
integrated regional trade network for centuries and
hierarchies of markets were commonplace (Baier 1980, Braudel
1982, Curtin 1984, Lovejoy and Baler 1975, Roberts 1980a,
Roberts 19804, Wolf 1982).

The moral economy hypothesis has served to underline

the importance of examining social factors in investigating
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drought. Marxism, the foundation of the moral economy
hypothesis, provides a heuristically useful, general
paradigm with which to interpret the impact of the market
upon nonmarket economies but its usefulness is limited by
its many assumptions and its lack of an empirical grounding.
It has been used to demonstrate that drought can have the
same effects and may accelerate the effects of the
introduction of the market economy. The value of the
Marxist paradigm lies in its general nature. 1In micro-level
analyses it has often falled to detect the processes that

are supposed to occur according to theory.

Models of Drought Response

Empirical evidence from around the world has
contributed to the formulation of several models of response
to drought. 1In the discussion that follows, the results
derived from eight field investigations will be presented
and then a conceptual model of response in general (Burton,
Kates, and White 1978) will be discussed.

Cutlexr (1986), Rahmato (1987), De Waal and El Amin
(1986), and Corbett (1988) developed stage sequence models
of drought response reflecting initial, medial, and terminal
responses (see also Spitz 1980, Tobert 1985, and Toulmin
1986). The theory behind these models is that an individual
experiencing the impacts of drought goes through a series of

responses depending on the length and severity of drought.
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These stages are presented in Table 2.1, adopted from
Corbett (1988).

What 1s unsatisfactory with the sequences of response
presented in the table is that, although they depict a
series of responses to a sevex; drought, they do not address
the issues of changes in drought-coping strategies over
time. Watts (1983a) (see also Longhurst 1986) is more
specific in the development of his model for drought
response. In addition to the notion of time he added the
"commitment of domestic resources"” and the "reversibility of

drought response."
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Table 2.1. Sequences in adoption of drought-coping
strategies.
STACE DROUCHT-COPING STRATEGIES
GMRA Dl MY IOSEL O AL AD ELARIN CORBET MODSL
[}
l. INTIAL: Sale of livesteck PFood ratioaing Bild foods Change in cropping and
RS plaating practices
Laber migration Bild foods Sell surples animls
Sale of smll stock
Artisansl prod. laterbousehold food | Sorrow meney or food
ad livestock frem relatives PFood ratioaing
Credit frea traasfers
merchents Tage laber Tid foods
Garter exchenge vith Sale of possessions Iaterbousebold transfers
aeighbors and
relatives Bigrate o distant Artisasal production
pastores
Credit trea Tage laber migration
velatives
Sale of possessions
1. IBIAL: Sale of tools Temporary mge labor | Sale of subsistence Sale of livestock
NVSSTEN aignatien wimls
Sale of breading : Sale of famm tools
aimls Sale of cattie or Detrow maey of food
on frem mrchants Sale/mrtpaging of laad
Sale of heusebold
goods Sale of porsenal Sale of reminder of | Credit frem meechasts
i elfects pessessions
Sale of land Pood rationing
Sale of bousing for | Dage laber
fireveed or
costruction Out-nigration for
wage labor or charity
3. THIMAL: Eass aigration to Outaigration of Sependence ea charily | Distress migration
MESTITW N tomns aod readsides | heusebold Starnation

SOMCE: Cutler (1966), Rahmate (1987), Do Weal and Bl Amia (1906) and Corbett (1%88)
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Pigure 2.1 represents a model of the drought-coping
strategies employed for one agricultural season atter

drought by thé poorest segments of a Nigerian village.

Figure 2.1. Graduated response to food shortage (Watts
1983a).

GRADUATED
RESPONSE TO FOOD SHORTAGE
g 3 2
%59 MIORATE
- e | B
5533 PLEDGE LAND Eﬁ
T SELL ASSETS 2
o BORROW ORAIN OR MONEY ©
;;F= SALE OF SMALL LIVESTOCK Ei
ot‘ﬂ DRY SEASON FARMING (MIGRATION) <
Of SELL LABOR (MIGRATION)
o SORROW GRAIN FROM KIN
§ FANINE FOODS §
POOR HARVEST HUNGRY SEASON " NEW HARVEST
TIME —>

According to Watts, only three percent of his sample
ever employed the entire sequence of strategies. The
strategies represent a process of economic marginall;atlon
on a continuum of response beginning with the use of famine
foods in the early stage of food stress to complete

divestment of assets and permanent out-migration in the late
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stages of response. The strategies are defined in terms ot
the commi tment of domestic resources and their
reversibility. Although this is an improvement on the
models presented in Table 2.1 it also lacks a deeper
temporal dimension. In addition, the model is focussed
principally on divestment strategies. According to Corbett
(1988) (see Table 2.1) farmers are much more creative than
Watts describes in their insurance strategies. Bramner
(1987) in a study of drought response and agricultural
{nnovation in Bangladesh found that farmers made ten

creative agricultura) responses to drought.

1. Adopting.new crops.

2. Changing in the location of fields to
reflect different soil-moisture
conditions.

3. Conserving of soil nolstufo by plowing
after rainfall and weeding.

. Irrigating formerly rainfed crops by
pump, shadduyf, or bucket.

5. Cultivating irrigated vegetables.

6. Bxpanding the cultivated area of famine
millets.

7. Increasing the cultivated area of foxtail
millet.

8. Increasing the cultivated arealot finger

millet.



41

9. Planting Amaranthus spinach.

In addition to these active responses, Bramner argues that
the scattered nature of the fields in his study area
represents the farmers' passive response to potential
drought. Because rain does not fall uniformly in space,
farmers scattered their fields over large areas to increase
the chances for adequate rain.

In a study of Sahelian and Sudanian economic strategies
in drought response in Burkina Faso, Reardon, Matlon, and .
Delgado (1988: 1071) found that "households spread income
risk not only across occupations but also across locations".
Farmers In the more arid Sahelian zone had a more
diversified economy and greater food security than farmers
in the Sudanian zone. I[ncome generating strategies used in
the study area to minimize risk of drought in Burkina Faso

were (not in order of importance):

1. Crop production (as opposed to
pastoralism).

2. Local agricultural wage labor.

3. Artisanal production of mats, baskets,
and woven products.

4. Gathering wood for sale.

5. Providing and selling services such as
prepared foods, transport, and vehicle

repair.



42
6. Interhousehold gifts, remittances from
temporary migrants, and food aid.
7. Remjittances from migrants who permanently

live elsewhere.

An unstated assumption in the studies presented above
is the idea that people do not use "drought"-coping
strategies except during times of drought and during high
levels of food or economic stress. With the exception ot
certain agricultural strategies (and it can be argued that
every crop year calls for a newv set of agricultural
strategies), almost all of the strategies mentioned above on
Table 2.1 under the Initial Stage are employed during some
part of any ordinary year. What changes during a year of
food stress is the intensity of involvement in an activity.
Households are continually under stress of one sort or
another and responses are a daily way of life. Corbett
(1988: 1110) argues that most drought-coping strategies are
intended to maintain the income-generating capacity of the
family intact "rather than simply maintaining current levels
of food consumption.®™ Although the desire to maintain
income-levels is reasonable to assume, none of the stage
studies, perhaps with the exception of Corbett's "change in
cropping and planting practices”™, mentions the possibility
of innovation of any sort. Bramner (1987) in a study of
drought and agriculture, mentioned above, lists several

innovations that he describes as responses to environmental
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stress. Bramner discovered these innovations because he
approached drought response from the farming system level
rather than from the refugee level.

Burton et al. (1978) developed a conceptual model ot

response to natural hazards (Pigure 2.2). Interestingly,
this is the only model discussed that does not present
response to a natural hazard as an ordered sequence of
events in time. The model is not deterministic in that it
admits new behavior (innovation) as a response.
Purthermore, the model is insensitive to scale; that is, it
may be used in analyzing a regional farming system, an
individual farmer's entire range of options or, simply the
agricultural strategies or the wage labor strategies
employed by one farmer at one point in time. 1In addition,
it 1s more comprehensive than the Watts model in that the
long-term temporal perspective is accounted for while the
time perspective of the Watts model is only one year.

There are two categories of adjustments in the model:
incidental and purposive. Incidental adjustments reflect
long-term decisions about location and land use. Purposeful
adjustments, on the other hand, may be characterized as
managerial decisions and responses that may be made during
the life of one individual, betore. during, or after a

hazard.
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A choice tree of adjustments.

Rigure 2.2.
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Although it is not explicitly stated, an individual or group
responding to a hazard may use all three purposeful strategy
sequences. He or she may accept some losses, reduce some
~losses, as well as change location or land use. Unlike
previous models, which generally start at the beginning of a
natural hazard, the model of Burton, Kates, and White makes
provisions for prior states of preparedness in the response
category of Incidental Adjustments and in some elements of
Purposeful Adjustments. [ will return to discuss scale and
prior states of preparedness in Chapter Five in a discussion
of what Burton, Kates, and White would call an incidental

adjustment: the creation of the environment by farmers.

sSummary

The interpretation of the impacts of drought has been
discussed in this chapter. Interpretations of the impacts
of drought have changed over the last century. Some debate
exists between, what are termed above, the mainstream and
moral economy approaches concerning the role of drought in
social change. 1[It is held by mainstream researchers that
drought may stimulate the creation of new drought-responses
and that the market may be a positive force in the
development of new drought-coping strategies. The moral
economy hypothesis, on the other hand, view drought as an
event that accelerates and exacerbates a process assocjiated
in the moral economy hypothesis with the market mechanism:

the development of two mutually antagonistic classes; one



46
acquiring most of the resources and the other becoming
increasingly marginalized and vulnerable to drought as it is
depossessed.

In addition to an examination of interpretations of the
impacts of drought in the present century, the moral economy
mode]l and mainstream models of drought-response have been
examined in this chapter. The limitations of both types ot
models were discussed and the model proposed by Burton,
Kates, and White (1978) identified as a wider, more
comprehensive model of drought-response than the Watts
model, which can be considered a short-term subset of the

Burton, Kates, and White model.

Statement of the Problem

There are three distinct ethnic groups living presently
in the study area, each of which possesses its own land-use
system with specific resource requirements linked to
opportunities in a diverse local environment.
Traditionally, livestock owners and fishers have been
weal thier than farmers, the disadvantaged group.
Production systems in the study area during the historical
past have expanded and contracted according to political,
economic, social, and environmental considerations (see
Chapter 5). The precolonial, pre-Islamic period was
characterized by the expansion of population, the expansion
of farming, fishing, herding, trade, and regional economic

integration during the Ghana, Mali, and, more recently, the
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Bamana empires. Bach of these three periods of expansion
and integration came to an end. The coming of Islam in the
middle of the 19*™ century ushered in a period of population
decline, a contraction of productive activities, and
regional economic disintegration and increased vulnerability
to the impacts of drought. Islam was the first sy<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>