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ADJUSTMENT, POLICY REFORM AND
AGRICULTURAL TRANSFORMATION IN THE SAHEL

Josué Dioné *

I. INTRODUCTION

The first decades of independence in Sub-Saharan Africa have been marked by a multi-faceted trauma born
from multi-form crises:  political, institutional, economic, financial, ecological, and food.  With these crises,
the great optimism of the early years of African independence has faded and been unleashed by an increasing
sense of hopelessness and erosion of confidence.  From a dim picture where  --  by standards of the most
conventional economic and welfare indicators  --  Sub-Saharan Africa appears as the second poorest region
in the world, the Sahel emerges as the poorest sub-region.  Per capita incomes have been extremely low and
relatively stagnating to a large extent in the nine CILSS-member countries (Cape Verde, Chad, Burkina Faso,
Gambia, Guinea-Bissau, Mali, Mauritania, Niger and Senegal).  In 1992, only two of these countries (Cape-
Verde and Senegal) rank in the middle-income category, while 6 of the remaining 7 countries (excluding
Mauritania) are part of the 23 poorest countries of the world.  At an average of 270 U.S. dollars in 1987, the
per capita income in the Sahelian sub-region was 7% below that of South Asia and 18% inferior to that of Sub-
Saharan Africa as a whole.  Although severe hardships from unfavorable climate are commonly blamed for
the poor performance of the agriculture-based economies and societies of the Sahel, facts point to other major
causes of the general misery of the population of the sub-region.

This paper aims at putting into perspective the essential elements of the natural and socio-economic contexts
that explain the development and the performance of the agricultural sector of the Sahelian countries.  A
synthesis is first developed of the dominant features, dynamics and constraints pertaining to the natural
environment, population, and the socio-political and institutional environments of Sahelian agriculture.  An
examination of the agricultural economy follows, with emphasis on the nature and productivity of the farming
systems, infrastructure and domestic markets, and agricultural trade.  Finally, a set of key challenges for
agricultural transformation are discussed in light of commodity-demand outlooks and alternative strategy
scenarios.

II. PHYSICAL AND SOCIO-ECONOMIC S ETTING OF AGRICULTURE

2.1. Natural Environment

2.1.1.  Climate.

The Sahel draws its very name from the climatic features of the sub-region which constitutes the southern parts
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of the Sahara desert.  As a consequence, climate fluctuations characterized by wide and frequent swings in
rainfall levels and spatial distribution are the most permanent and determining variable in the daily life of the
45 million inhabitants of the nine semi-arid to arid member-countries of the CILSS.  Because of extreme
scarcity of water, two-thirds of the total 5.3 million square kilometers of the region are simply unsuitable for
agriculture.  The remaining 178 million hectares are sub-divided into four major rainfall zones:  the Sahelian
zone from 350 mm to the northern limit of rainfed cultivation; the Sahelo-Sudanian zone with 350-600 mm;
the Sudanian zone from 600 mm to 800 mm; and the Sudano-Guinean zone with more than 800 mm of average
annual rainfall.  In these vital zones, the main economic activity of the bulk of Sahelian populations, agriculture
(crop and livestock) is highly vulnerable to variations in drought and "wet" years.  The last two decades have
been particularly marked by an increasing aridity, a shortening of the rainy/cultivation season and a significant
southward displacement of all isohyets, resulting in fears of irreversible trends toward a "saharanization" of
the Sahel under the presumed effects of global warming.  The evidence is not yet conclusive about the cyclical
or the irreversible nature of the phenomenon of drought.  There is a hot debate on the significance and
comparative magnitude of the causal relationships between desertification on the one hand and
drought/increasing aridity, or resource abuse by resident population on the other hand.  Nevertheless, climate
and weather vagaries will be a major structural variable that cannot be overlooked in planning reasonable and
realistic strategies for sustainable development of Sahelian countries.  For the decades ahead, success in
improving the livelihood of the majority of Sahelians through substantial growth in agro-sylvo-pastoral
production will primarily depend on successful management of the scarce water resources available.

2.1.2.  Land, soils and natural vegetation.

The Sahelian countries (excluding Cape verde and Guinea-Bissau) cover a total area of some 530 million
hectares.  Of this total area, 60% is just plain desert, 150 million hectares (28%) are classified as rangeland,
and the remaining 62 million hectares (12%) are suitable for cultivation (table 1).  The potential for irrigated
cultivation amounts to 13.9 million hectares (22% of land suitable for crop production), and is essentially
concentrated in Chad (40%), Mali (29%) and Niger (12%).  As far as rainfed agriculture is concerned, only
50% (31 million hectares) of the total land suited for crop production receives annual rainfalls of 600 mm or
more with a 0.9 probability.  Moreover, this potential is considerably reduced by the poor quality and the
structural fragility of soils:  low fertility (especially in phosphates and nitrogen) low humus content, low water-
retention capacity, high propensity to laterization and exposure to wind and water erosion.  Consequently, even
in the highest rainfall zones, no more than 40% of the soils are fair to good for permanent cropland.  The bulk
of the best soils receiving annual rainfalls of 800 mm or more are almost entirely distributed among four
countries: Chad (31%), Mali (31%), Burkina Faso (23%) and Senegal (13%).

An estimated 25% (15.6 million hectares) of total land suitable for cultivation in the Sahel was farmed in 1989.
This estimate should not lead to the conclusion that the Sahelian countries are oversupplied with farm land and
can, therefore, raise agricultural production by expanding the area under cultivation.  Indeed, what is most
important is not so much how much of the available land is actually used in pastures and fields.  Rather, it is
the extent to which actual population densities are in balance with the sustainable carrying capacity of land in
the different agro-climatic zones under the prevailing production systems.  In this context, table 2 clearly
indicates that, with respect to the triple-demand for food, feed and fuelwood, there is more room for additional
population only in the southernmost (Sudano-Guinean) zone of the Sahel.  Without a major transformation in
traditional production systems, actual population density in the Sudanian zone has already reached the
sustainable level for fuelwood and is very close to that level for crops and livestock in 1980.  The Sahelian zone
already carries seven times more people than it can sustain for fuelwood.  The worst situation is found in the
Sahelo-Sudanian zone.  There, actual population densities exceed the sustainable levels by one-third for crops
and livestock and by 103% for fuelwood.  This evidence strongly suggests that, more than the amount of
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unused land, it is the low productivity resulting from the poor land quality and traditional production techniques
that limits the carrying capacity of the Sahelian agro-sylvo-pastoral space.

2.2. Population

With a total population of 45 million and an average density of 8.4 persons/km2 in 1988, the Sahel as a whole
could still be considered as largely underpopulated.  This global picture hides however great spatial disparities
in population distribution, with human densities (number of person/km2) rising from 2.0 in Mauritania, to 5-7
in Chad, Mali and Niger, 28-40 in Burkina Faso, Guinea-Bissau and Senegal, 90-97 in the Gambia and Cape
Verde.  Within the countries, the population is also unevenly distributed among the different climatic zones:
from almost zero in the most desert areas, density increases in the south, reaches its maximum level in the
Sahelo-Sudanian and Sudanian (350-800 mm) zones, and decreases in the highest rainfall (Sudanian) zone,
mainly because of water-related health problems.  At least 80% of the people live in 25% of the total area south
of the Sahelian zone, with human concentration reaching 60 or even 100 persons/km2 in some areas (e.g., the
Senegalese Groundnut Basin, The Gambia, and the Mossi Plateau in Burkina Faso), thereby creating an almost
abusive demand for arable land and fuelwood under traditional production systems.  Regardless of the impact
of climate on desertification, it is now widely admitted that natural resource abuse, which is induced by the
negative synergies between low-productivity techniques on the one hand and human and livestock population
pressure on the other hand, remains the most significant determinant of the degradation of soils and vegetation.
Exacerbated by the repeated droughts of the last 20 years, southward rural-rural migrations of people and
livestock have visibly increased the rate of soil and vegetation depletion to meet the fast-growing demands for
food and cash crops, pastures, forage and fuelwood.

Two other demographic features  --  population growth and urbanization  --  add to the complexity of managing
the Sahel's vital space.  First, as for Sub-Saharan Africa as a whole, population growth rates in the Sahelian
countries are among the highest in the world.  Worse, the annual growth rate of population for the whole sub-
region has been steadily sloping upward from 2.1% in 1965-73, to 2.6% in 1980-87, and a projected 3.0% for
1987-2000 (table 3).  The projected growth rates for the 1987-2000 period range from 2.6% to 3.2% per
annum in all CILSS-member countries except Cape Verde (2.1%).  At this pace, the 45 million population of
the Sahel in 1992 will increase by 30% by the turn of this century and double by 2016.  This rapid growth of
population stems from a decline in mortality rates, thanks to improved vaccination and primary health care over
the past 40 years, combined with high and stable fertility (6-7 children per woman).  Because 45% of the total
population of the Sahel is presently under 15 years of age, the growth rates will increase even more rapidly.
In the absence of widespread birth-control practices, it is expected that such a population boom will seriously
hinder Sahelian development prospects.

Second, rapid and unplanned urbanization contributes to reinforce the likelihood of prospective negative effects
of population growth on development.  From 1.3 million in 1960, the size of the urban population in the Sahel
rose almost 7 fold (by nearly 7% per annum) in 27 years to reach about 9 million (28% of total population)
in 1987.  This strong trend toward urbanization is essentially explained by flows of rural-urban migration,
which in turn are mainly caused by the perception of widening socio-economic disparities between rural and
urban areas.  The stagnation of production and the decline of real incomes in rural areas under the combined
effects of droughts and ineffective development projects, and the over-concentration of socio-economic
infrastructure, health, sanitation and education facilities, etc. in the major urban centers make Sahelian life
much more attractive in the cities and the towns, especially in the capital cities which account alone for 40%
of the total urban population of the sub-region.  Rapid urbanization constitutes a major driving force, which
not only deprives rural households of a significant proportion of their adult-male labor force, but also exerts
an upward pressure on the demand for critical commodities that tend to deplete the available reserves of either
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natural resources (e.g., fuelwood) or foreign exchange (imports of rice and wheat).  Moreover, the capacity of
urban areas to meet the expectations of most city-dwellers supplied by rural out-migration has been stretched,
particularly under the short to medium-term impact of structural adjustment programs undertaken by most
Sahelian countries during the 1980s.  Without significant growth in the main productive (industrial,
manufacturing, informal, services) activities in urban areas, rapid urbanization has resulted in rampant
unemployment and severe deterioration of living conditions and social climate in peri-urban areas.

2.3. Socio-Political, Institutional and Policy Environment

2.3.1. Rural society.

Strong community cohesion and solidarity used to be the most commonly admitted quality of rural societies
throughout the Sahel.  The emotional security thus achieved in traditional societies is rapidly disappearing in
the face of a profound collapse of these values under the drive of the increasing importance of the cash
economy, the opening of rural people to the outside world through rural exodus and the flight to the cities and
decline of rural real incomes caused by drought, degradation of the natural resource base and falling commodity
prices.  The resulting gradual disruption in the functioning of traditional rural societies underlies a widening
generation gap, which stems from an increasing feeling of alienation of rural communities in a society that is
being transformed in favor of rising urban minorities.  These social dynamics help understand the growing
passivity and introversion of the Sahelian rural world, where incentives to increase surplus production for the
market have almost faded out with time.  In their search for an escape, the most dynamic young elements of
the rural labor force are faced with an uncertain future in urban areas, leading to the unfortunate consequences
of rising unemployment and juvenile delinquency.

If it may be argued that deep social transformation rarely proceeds smoothly, the basic cause of current
hardships of social disruption in the Sahel is related to a prolonged political marginalization of the rural
population.  This marginalization is first felt through a heavy political control and prevention of autonomy of
socio-professional rural organizations such as farmer associations and cooperatives since the colonial era and
during the past three decades of independence.  This reality is also reflected in the very top-down, public-sector
managed, vision and approach adopted in rural development planning.  The inescapable consequences of low
or inadequate prioritization, inefficient allocation and poor management of public resources intended for
agricultural development are everywhere evident.  In the absence of true democratic participation, the policies
underlying this vision have largely been over-extractive and biased in favor of urban populations in general.
They have been guided by governmental concerns about safeguarding standards and levels of living of an elite
minority of politically influential urban consumers.

Hope for reversing these drawbacks is emerging with recent moves through structural adjustment and economic
policy reform programs, the gradual redefinition of the economic roles of the public sector and the private
sector, and a slow but perceptible evolution of political powers toward democracy and decentralization.  At
the same time, the most neglected segments of the Sahelian population in past development planning exercises
and practice, women, may take on more important and visible roles in the fabric of the emerging social
relations, especially in urban areas through increasing participation in outside professions, trade, and informal
activities and services.  As efforts become more directed toward promoting private and grassroots-level
initiatives and participation, strategies need to evolve so as to develop and maintain a political momentum
strong enough to raise these concepts above and beyond the status of simple new fashions in the historical realm
of development planning in the Sahel.
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2.3.2. International environment.

Notwithstanding internal efforts to meet challenges on the domestic front, the Sahel's policies, institutions and
development efforts must also feed on a supportive international environment.  Despite the impressive amounts
of money involved, official international development assistance in the Sahel has been severely criticized for
its weak impact on growth in the main productive sectors (crops, livestock, forestry, industry), education,
health, and indigenous human and institutional capacity.  Estimates show that of a total of US$15 billion of
development aid received by CILSS-member countries from 1975 to 1987, only one fourth was allocated to
productive investment, while negligible shares trickled down to agriculture (4%) and natural resources (1.5%).
To sustain their domestic development efforts over the next two to three decades, Sahelian countries will need
the support of the international community to stimulate regional integration and cooperation, promote a growth-
oriented and liberal trade environment, and ensure long-term financial assistance.  In addition, the nascent
propensity for Sahelian governments to open doors for less centralized dirigism needs to be encouraged by a
corresponding donor willingness for greater flexibility regarding the increasingly restrictive conditionalities and
modalities of their assistance.  This is necessary to help the recipient countries develop their own capabilities
and, in the long-term, reduce and eventually eliminate their dependency on foreign aid.

II. AGRICULTURAL ECONOMY

2.1. Overall importance of agriculture.

An overwhelming reliance on agriculture (crop and livestock production, forestry, hunting and fishing) is the
most common feature of the national economies of CILSS-member countries.  The agricultural sector accounts
for 34% of total GDP for the Sahel in 1987 (table 4).  Agriculture in 1992 contributes 37% to 44% of total
GDP in all Sahelian countries except in agro-ecological harsh Cape Verde, in Mauritania (29%), and in
relatively more urbanized and industrialized Senegal (19%).  The agricultural sector is in fact the largest
domestic producer across the Sahel and employs between 80% and 90% of the total labor force in each
Sahelian country, except Mauritania (about 2/3) and Cape Verde (about half).  Agriculture supplies  --  mainly
in cereals  --  the bulk of the food consumed by Sahelian populations.  It is the largest foreign-exchange earner
in the Sahel.  Its share in total 1987 export revenues averaged 57% for the whole Sahel and ranged, in 1992,
approximately from 60% to 90% in all Sahelian countries, except Mauritania (8%), Niger (12%) and Cape
Verde (lack of data).  The agricultural sector is also the largest consumer of natural resources.  Taken together,
these indicators point to the inescapable conclusion that overall economic growth and development in the Sahel
depend primarily on the performance of agriculture in driving incomes and employment.

2.2. Agricultural production systems, output and productivit y.

Past trends of growth and diversification of agricultural production have been rather disappointing in CILSS-
member countries.  Farming in the sub-region is dominated by two rainfed food crops (millet and sorghum),
a minor one (maize), one irrigated food crop (rice), and two rainfed cash/export crops (cotton and groundnuts).
Table 5 shows that throughout the 1965-73 drought period, outputs fell for all these crops (annually, by 2.8%
for cereals and 4.6% for groundnuts), except cotton (7.3% annual growth).  Cereals and cotton production grew
slightly (respectively by 3.5% and 3.3% per annum) during the 1973-80 post-drought period, while groundnut
output continued to decrease by 4.8% per year.  The 1980s showed more encouraging signs, as suggested by
the quite impressive 1980-89 annual growth rates of all major crops, admittedly from a low base.  This



6

emerging optimism needs to be tempered, however.  The remarkable recent upward shift in crop production,
rather than translating into productivity gains in land and/or labor use, is mostly associated with the combined
effects of a significant increase in annual rainfalls and the extension of cultivated land in the more humid
southern zones.  This is a precarious situation since there will certainly be bad rainfall years again, and the land
base is finite and threatened.

The situation is not easily changed, as long Sahelian crop and livestock production systems remain very
extensive in nature, using little processed/purchased inputs and relatively large quantities of natural resources
(particularly land) per unit of output.  Contrasting with an annual off-take of 60-100 kg of mineral elements
per hectare of cultivated land, the average fertilizer consumption in the Sahel is around 5 kg/ha.  This estimate
amounts to only 55% of the average for Sub-Saharan Africa, 8% of that of South Asia, and 7% of the average
for the whole group of low-income countries in the world.  Growth in crop production, therefore, feeds mostly
on the extension of cultivated land in the southern zones.  There is an increasing demand for pastures by
extensive livestock production systems, which continue to feed essentially on grazing and tree forage.  Induced
by increasing population pressure, the clearing of extended areas of arable land and the reduction of fallow
have resulted, in the absence of appropriate conservation actions, in an annual decrease of 3% in the overall
fertility of soils under traditional cultivation.  Consequently, livestock productivity is weak, and rainfed
foodgrain yields are very low, stagnating or even declining around averages of 0.3 ton/ha in the Sahelian zone,
0.5 ton/ha in the Sahelo/Sudanian zone, 0.7 ton/ha in the Sudanian zone and 0.9 ton/ha in the Sudano-Guinean
zone.

A few intensification efforts have taken place, but their focus and scope remain very limited.  Under rainfed
agriculture, cotton is the single most intensified crop, and also the only crop for which positive output growth
was sustained (at the incredible rate of 7.3%) throughout the sub-region even during the most severe drought
period of (1965-73).  The cotton success-story, partly attributable to area expansion, is in fact most deeply
rooted in the synergistic effects of successful and integrated efforts in agricultural research, extension, and
input and output marketing.  Between 1961 and 1979, average cotton yields have been multiplied by a factor
of 5 with the widespread adoption of new varieties, fertilizers, pesticides and animal traction.  The
sustainability of such high growth in production is being increasingly questioned.  Cotton yields remained
relatively stagnant throughout the 1980s, around 1.3 tons/ha in Mali, 1.0 ton/ha in Burkina Faso and 0.8 ton/ha
in Chad  --  three countries accounting for more than 90% of total cotton output in the Sahel.  From 1980 to
1993, cotton output growth (9.2% per year) relied essentially on an extension of the cultivated area (7.2%),
and very much less on gains in yield (2%).

Among the rainfed food crops, maize shows the best prospect for intensification, as witnessed by the doubling
of its average yield from 0.8 to 1.6 ton/ha in southern Mali, only with the use of selected local varieties and
modest doses of fertilizer.  These promising prospects, however, apply to only 3% of total cropped land, since
the demand for maize seems severely constrained by the lack of appropriate development of food and feed
processing.

Likewise, the development of the considerable potential for intensified rice production in the valleys and deltas
of the Niger and Senegal rivers has also been flawed by high investment/recurrent-cost irrigation technologies,
policies of marginal participation of farmers in managing irrigated perimeters, and awkward single annual crop
production systems.  Irrigated farming covers no more than 5% of the total cultivated land and 10% of the total
13.9 million hectares suited for irrigated cultivation.  Rice yields rarely reach 2 tons/ha in major irrigated areas,
at the exception of a few cases such as the rehabilitated perimeters administrated by the Office du Niger in Mali
where rice yields have recently risen to 3-6 tons/ha.
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The overly extensive nature of traditional farming and pastoral systems underlies the persistence of conflicting
relations and weak integration between crop and livestock production in the Sahel.  Other than the residues of
crops grown primarily for direct human consumption and for exports, Sahelian agriculture specializes very
little in producing forage and high-energy feeds for the multi-million herds of cattle, small ruminants and
camels.  Not surprisingly, given the remarkable progress achieved in the field of livestock health, the size of
these herds was significantly reduced because of severe feeding problems during the droughts of the early 1970s
and 1980s.  Substantial investments of labor and other complementary inputs required for maintaining draft
animals and for producing good quality manure have limited livestock's contribution to draft energy and soil
fertility for crop production.  Rather than being mutually reinforcing, livestock and crop activities tend to
compete for land and, in so doing, generate more conflict among herders and farmers.

2.3. Infrastructure and domestic markets.

Poor communication and market infrastructure add to the hardship imposed on Sahelian agriculture by
unfavorable climate, a weak natural-resource base and high population pressure.  Other than the radio,
communication means are virtually nonexistent for the largely illiterate rural populations.  Most of the
population has no close access to an all-weather road, be it paved or laterite.  Moreover, wrong priorities and
bad performance of public infrastructure agencies, as well as the cost-ineffectiveness of most private services,
have resulted in the lack of maintenance which erodes the meager infrastructure base in an alarming fashion.
The magnitude of the problem can be appreciated by the fact that Sahelian countries are among the poorest in
road infrastructure in Sub-Saharan Africa.  It is estimated that the neglect of road maintenance increases the
cost of repair by 200-300%.  Costs to vehicle owners and shippers are almost 50% higher for paved roads and
much higher for gravel and earth roads.  Population concentration in urban areas and a few rural areas is also
related to the geographic concentration of the little infrastructure available in these areas.  Taken together, the
insufficiency and the backlog of maintenance of the infrastructure base constitute the main constraint to
developing the productive potential of some of the best agricultural zones of the sub-region.

The negative impact of poor communication infrastructure is further compounded by major weaknesses in
upstream (inputs) and downstream (processing) supporting industries and markets for major crop and livestock
subsectors.  There is evidence that adoption of promising agricultural technologies has been jeopardized by the
lack of efficient manufacturing of farm inputs, equipment and spare parts (e.g., for animal traction).  There
are few industrial units to process agricultural commodities despite a growing demand for traditional food
grains (especially maize), feeds and livestock products.  Past efforts in these fields have mostly failed, mainly
because of their excessive, large-scale import-substitution orientation and bad management of the majority of
the public-sector plants (e.g., the over-scaled mills for rice and imported wheat).  Most Sahelian countries are
faced with a costly, industrial base too idle to sustain modest growth in basic traditional foods.

Agricultural input markets are characterized by two additional drawbacks.  First, marketing stages and
channels for major purchased inputs and implements (equipment, fertilizers, pesticides, seeds, etc., not to speak
of land) have been and remain to a large extent under heavy public-sector control, either directly through
specialized parastatals or indirectly within the multiple mandates of official rural-development agencies.
Because of their distortive effects on agricultural incentives, the poor policies, practices and management of
these agencies have recently come under severe criticism with regard to their roles in input procurement, pricing
and distribution.  Financial and technical constraints as well as instable expectations prevent private traders
from assuming a greater role in agricultural input marketing.  Thus, current trends toward economic
liberalization and greater private-sector participation in the market will likely have a long gestation period
before yielding full effect.  Second, poor performance is caused by inefficiencies in agricultural credit markets.
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These are characterized by the duality of a bureaucratic and inflexible formal (public bank/agency) component
and a weak/poorly-known informal component.  Financial scarcity in the official networks results in tight credit
rationing with restrictive and politically-biased access.  On the private side, there is no conclusive evidence to
indicate that the assumed sizeable savings circulating through informal channels can be easily directed toward
investments in agriculture, especially investment yielding returns over the medium to long term.

Downstream of the farm and pastoral production stages, there are major drawbacks in output markets.  They
have been dominated by monopolistic public marketing boards throughout the last three decades.  Increased
pressures on Sahelian states have caused restructuring of these domestic agricultural markets.  The inhibiting
effects of the public sector (pan-territorial pricing and marketing policies) on farmers' incentives and
consumers' access to agricultural commodities (especially foodgrains), has made market liberalization the single
most important feature of the agricultural development strategies of the 1980s and 1990s.  As parastatal grain
boards gradually withdraw from direct commercial functions (administered-price formation, purchases, storage
and sales) their role is being restricted to the supply of market facilitating public goods, such as market
information, food aid and national food-security stock management, credit-access mediation and training for
private traders, commodity grading, etc...   Beside the severe restrictions imposed by a generalized financial
crisis on the entire spectrum of economic activities in the Sahel, the overall efficiency and cost-effectiveness
of the private marketing sector has yet to overcome on unstable environment.  This environment is still
characterized by persistent distortions.  These distortions are primarily reflected by ambiguities,
inappropriateness and frequent changes in the formulation and the enforcement of the legal foundations (laws,
rules and regulations) of the emerging market economies of CILSS member countries.

2.4. Foreign trade.

The economic fate of Sahelian countries in world markets is essentially based on a very few agricultural export
commodities:  two cash crops (cotton and groundnuts), livestock products (mostly live cattle), seafood in the
limited cases of Senegal and Mauritania, and the exceptional mineral products of Mauritania, Niger, and
emerging gold-mining in Mali.  Export earnings from these commodities have suffered from substantial falls
in their world market prices in the 1980s.  The largest cotton exporters (Burkina Faso and Mali) as well as
Mauritania (the main Sahelian iron-ore exporter) have seen their terms of trade reduced by 27-31% between
1980 and 1986, while the remaining countries of the sub-region were experiencing 6-13% deterioration in their
terms of trade.  However, beyond the obviously negative effects of this deterioration of the terms of trade, the
degradation of the foreign trade position of Sahelian countries is strongly rooted in the continuous erosion of
their world market shares, as witnessed by the impressive rates of decrease in the volume of groundnut products
exported following the 1968-73 drought and throughout the 1980s.  Notwithstanding the crowding-out effect
of unfair international trade practices aimed at protecting foreign substitutes to some of these export
commodities, evidence points increasingly to bad economic policies (taxation and local currency overvaluation),
stagnating or declining productivity  --  and, therefore, high unit production costs  --  as the main causes of the
growing loss of competitiveness of Sahelian agriculture in world markets.

The productivity argument is further supported by evidence that the decreasing competitiveness of Sahelian
agriculture also applies to regional and even domestic food markets.  Imported rice and wheat products
progressively displace domestic cereals in foodgrain markets throughout West Africa, while the growing
demand for meat and edible oil (especially in West African coastal countries) is being met from sources outside
the region.  The low productivity problem of the Sahel is compounded by the region's increasing dependence
on food imports, which covers about 20% of the total consumption of foodgrains and account for half of the
current trade balance deficit of the sub-region.  The poor and declining performance of agriculture for the Sahel



9

is well illustrated here.  The agricultural trade balance, which was 51% in surplus in 1965, fell to a 10% deficit
in 1980, and a 31% deficit in 1987 despite the beneficial effects of two good rainfall years and a significant
recovery of cotton prices in world markets.  The resulting decline in foreign exchange reserves, combined with
an unsustainable growth in consumption by the public sector, explain in large part the emergence of striking
indebtedness, financial and food aid dependencies which characterize the Sahelian economies.  For the whole
sub-region,the total amount of public debt rose 12 fold from its 1975 level to reach 12.5 billion US$ (US $320
per capita or 118% of the GNP per capita) in 1987.  The service of this debt alone represented 8% of the GNP
and 44% of the total revenue of exports in 1987.  Under the effect of the tight measures of structural
adjustment, the ratio of the debt service to total export revenues has decreased in 1992 to 5-17% in the 6 largest
CILSS-member countries.  Sahelian countries are thus trapped in a situation of strong dependence on foreign
assistance.  This rose by nearly 50% between 1980 and 1987, to reach an average of US$59 per capita (22%
of the GNP) in 1987, with peaks of 57% to 73% of the GNP in countries with small populations such as Cape
Verde, The Gambia and Guinea-Bissau.

III. CHALLENGES FOR AGRICULT URAL TRANSFORMATION

3.1. Food Security Challenge

Achieving food security implies facing up to problems of food availability and access over time and space.
Adequate food availability may be achieved through a combination of domestic production and foreign
supplies.  Heavy reliance on commercial imports and food aid, however, is not a viable food-security option
for Sahelian countries for several reasons.  First, severe foreign-currency constraints set clear limits to the
commercial import capacity of individual countries.  Second, fears of domestic market distortions and political
dependency will prevent food aid from becoming a major structural component of any sustainable food-security
strategy.  Third and above all, despite rapid urban growth, as much as two-thirds of the Sahelian population
lives in rural areas, where agriculture (particularly rainfed cereals production) employs about 80% of the total
labor force.  This overwhelming employment/income dependence on food means that any realistic and
sustainable food-security strategy must significantly increase domestic food production.  This is because food
production constitutes one of the most critical determinants of food availability and income for the majority
of rural households.

Two additional challenges compound the food issue.  First, rapid urbanization is inducing significant changes
in food consumption patterns and food-demand structure.  The demand for rice and wheat products increases
by 7-8% per annum (twice as fast as domestic production for rice), while per capita consumption of local
rainfed cereals (millet, sorghum and maize) shows a declining trend.  The gap between domestic production
and consumption of cereals, therefore, tends to widen steadily, under the combined effects of poor irrigated
farming strategies and the lack of adequate processing of traditional rainfed foodgrains.  This aggravates the
agricultural trade balance deficit.  Second, nutritional considerations of food security have yet to be seriously
faced, given the low quality of Sahelian diets reflected by an overwhelming dependence on cereals.  The food-
security challenge, therefore, encompasses also a gradual diversification in the sources of nutrients.  This has
significant implications for strategies aimed at developing the production of non-grain food commodities such
as livestock products, fruits and vegetables.
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3.1.1.  Increasing cereals production for direct consumption-demand

Commercial imports and food aid account for about 20% of total cereal consumption in the Sahel.  With the
population growing at the annual rate of nearly 3%, domestic production would have to increase at the
sustained rate of 4% over the next 15 years to reach self-sufficiency in foodgrain, assuming no change in the
present composition and level of per capita consumption.  This represents a major challenge given the bold
reality that, over the last three decades, the growth rate of domestic cereals production barely matched the
annual pace of rural population growth (1.8-2.0%).  This moderate growth has been achieved mostly through
the extension of cultivated areas.  Considering that the extension of cultivated land cannot likely proceed at a
greater rate over the next two decades, average yields of domestic cereals would have to increase by 45% to
50% (or 2.5-2.8% per annum) to meet the challenge of global self-sufficiency in foodgrain by the year 2005.
In spite of the paucity of reliable data on income elasticities of the demand for cereals, it may be inferred from
the evidence of widespread chronic undernutrition in the Sahel, that any increase in per capita real income will
exert an upward pressure on foodgrain consumption.  This further raises the target growth rate of domestic
production required to meet the cereal self-sufficiency challenge.

3.1.2.  Achieving significant productivity gains in rainfed foodgrain production.

Millet, sorghum and maize are, and will continue to be, the dominant cereals consumed by rural households
in the Sahel.  For these households, which still account for the bulk of the population of Sahelian countries,
improving self-reliance in food security is almost synonymous to significantly increasing rainfed foodgrain
production.  Moreover, the distribution and potential use of land and water resources throughout the Sahel
makes rainfed food production growth an unavoidable priority choice for sustainable agricultural development
strategies.  The threat of natural-resource base degradation (deforestation, shortening or disappearance of
fallow, soil erosion and declining land fertility) under increasing population pressures, however, precludes
sustaining more than 1.5-2.0% annual extension of land brought under rainfed cultivation.  This constraint is
particularly severe in the Sahelian and the Sahelo-Sudanian zones where the actual crop/livestock population
exceeded the estimated sustainable carrying capacity already in the 1970s.  The major implication of these
trends is that rainfed-foodgrain production increase should be sought primarily through productivity gains, i.e.,
higher and more stable yields, especially in the Sahelo-Sudanian and the Sudanian zones, where two-thirds of
the population is concentrated and where demographic pressure continues to build with southward migration.
Although there is a certain margin for further extension of rainfed cultivation in the Sudanian and the Sudano-
Guinean zones, reversing the declining productivity of rainfed food crops in the Sahelo-Sudanian zone requires
raising millet/sorghum yields by 25-30% over the next two decades.

Emphasis on breeding research for higher yield, drought-tolerant and disease-resistant varieties of rainfed food
crops is top priority.  This is because of the strong correlation between high opportunity cost of farm resources
(especially labor) and the low productivity of rainfed cereals.  These crops are non-tradeable wage-goods with
a considerable weight in determining the competitiveness of Sahelian countries in all major economic activities
producing tradable commodities.  Indeed, the impact of the 1994 devaluation of the CFA Franc has not been
significant on the costs of production and prices of rainfed cereals.  Because these traditional foodgrains
account for up to three-quarters of the implicit income of farm households, the productivity, or alternatively,
the unit cost of production of millet and sorghum significantly determines the internal cost of agricultural labor.
Hence, reducing the unit costs of rainfed foodgrains through efficiency gains in production (increasing yields
especially) remains a sine qua non for raising the competitiveness of major economic sectors and subsectors.

3.1.3.  Adopting a rational/ efficient development strategy for irrigated farming
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Even a significant increase in rainfed cereals production will not be enough to face Sahelian food problems in
the decades ahead.  Food security concerns must incorporate risk-management strategies for coping with agro-
climatic vulnerability.  The unabated growth of rice and wheat consumption-demand (7-8% per year) under
rapid urbanization implies a widening gap between domestic foodgrain supply and demand and, therefore, an
increasing dependency on imports in the face of severe foreign exchange constraints.  These two factors clearly
call for a serious re-examination of the priority to give to developing the sleeping potential for irrigated
farming.  Given the factors underlying the disappointing performance of past experience with irrigated
agricultural development, research should focus on cost-effective irrigation technologies, double-cropping,
better redefinition of private (farmers, agro-industrial firms, traders) and public sector roles in irrigated
perimeter management, input marketing, credit management, output processing and marketing.

The inflationary effects of the CFA devaluation on inputs (mainly fertilizers and seed) have increased the
average costs of production of rice by approximately one-third in Mali and 57% in Senegal in 1994.  In
Senegal, where there is still evidence of high public-sector propensity to control the price of such a "strategic"
wage-good, this cost increase results in a 50% decline in farm net income for rice and a tendency of farmers
in irrigated areas to diversify by shifting increasingly to horticultural crops.  In contrast, in Mali, where both
rice exports and prices are fully liberalized, farmers' net income for this commodity have increased by 30-55%.
 Here, improvement in farmers' income also result from the vertical integration of the stages of assembly and
processing achieved through more aggressive and better organized/independent village associations.  Prospects
for taking full advantage of such improvements are threatened by key institutional and infrastructural
constraints, however.   First, because of arrears on the short term credit of the previous year, a large number
of village associations in the Office du Niger are excluded by the national agricultural bank from access to new
short-term loans to buy vital inputs such as fertilizers.  Without adequate financing, rice yields may fall well
below levels required for maintaining the emerging competitiveness of the country in the regional markets.
Moreover, expanding the capacity of Mali to take full advantage of such an infant competitiveness requires
significant investment for developing the country's large "sleeping" potential in land suited for irrigation.  Only
55,000 ha out of a total potential of about 1 million hectares are currently irrigated/cultivated in the Central
Delta area of the Niger river.

3.1.4.  Diversifying production into selected non-cereal food crops.

Sahelian dietary standards are low in terms of quantity and quality.  Deficiencies in proteins and vitamins,
which are common features of malnutrition in virtually all segments of the population, require diversification
in food production.  Cowpeas, fruits and vegetables (which are increasingly demanded in urban areas) are
strong candidates for diversification.  Research in this field should bear not only on biotechnological matters
(varieties, fertilizers, pesticides, etc.), but also on market development, processing, conservation and transport.

3.1.5.  Enhancing upstream and downstream linkages in major food subsectors.

Unlike the major export crops such as cotton and groundnuts, traditional food subsectors in Sahelian countries
are characterized by weak, if not missing, linkages ensuring satisfactory vertical coordination between farm-
level production and upstream and downstream stages of activities.  The lack of adequate processing facilities
is among the most significant factors explaining the gradual decline of the share of traditional foodgrains
(millet, sorghum and maize) in consumption, relative to rice and wheat.  Traditional Sahelian rainfed food crops
suffer from ill-organized and poorly performing upstream supporting services such as seed multiplication and
distribution, and provision of credit and other inputs.  Transport costs alone accounted for more than 50% of
the total unit cost of Sahelian foodgrain delivered to consumers before the devaluation of the CFA Franc.  The
1994 devaluation has virtually doubled all costs in the transport business which relies almost entirely on
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imported equipment and supplies.  Thus, research and policies must tackle crop development issues within a
more comprehensive subsector approach.  This is necessary to reduce, through overall efficiency gains, the unit
cost of the end product to the consumer.

3.2. Poverty/Dependency-Reduction Challenge

Even from a basic food-security standpoint, the overreaching problem faced by Sahelian countries is persistent
poverty, as depicted by the low level and the stagnation or decline of per capita incomes, and increasing
unemployment and under-employment.  In 1992, six of the nine Sahelian countries had per capita GNP less
than $375; only two of these countries (Cape Verde and Senegal) were among middle-income countries.
Moreover, from 1980 to 1992, the annual growth rate of per capita income was positive but low (1.0% to
3.4%) in four Sahelian countries (Burkina Faso, Cape Verde, Chad and Guinea-Bissau), zero in Senegal and
negative (-0.8% to -4.3%) in all four other countries.  Besides the lingering effects of climatic vagaries
(repeated and prolonged droughts), several economic causes explain poverty in the Sahel.  First, investment
has been characterized by its low rate (15% of GDP in 1987), a declining trend (-3.4% per year in 1980-87),
and dramatically low returns (0.1 to 0.2 ratios of the growth rate of output to the rate of investment).  Recent
policy reforms are showing positive effects on investment growth rates (2.4 to 9.1%) over the 1980-92 period
in Chad, Burkina Faso, Guinea-Bissau, Mali and Senegal.  Second, the poor investment performance translates
into slow growth in production, especially of the main productive sectors such as agriculture (3% per year) and
industry (3.3% per year) between 1980 and 1987.  Third, sharp falls in the terms of trade (13% for Chad and
Senegal, 27% for Mali and 31% for Burkina Faso and Mauritania between 1980 and 1986) eroded Sahelian
reserves of foreign currency in the 1980s.  Fourth, high population growth (2.6% per annum on average for
the subregion, and between 2.2% and 3.3% in all countries except Cape Verde) has compounded the depressive
effect of the low growth in domestic production and per capita income levels.  Finally, generalized policy-
induced distortions of factor and product prices and poor public-sector management contributed to inhibit to
a large extent private economic agents' incentive to increase production for the market.  Together, these factors
have caused Sahelian economies to experience losses of competitiveness and shares in export markets,
mounting indebtedness ($320 per capita debt in 1987, up 12 folds from 1975 in terms of total amount),
deteriorating socio-economic conditions, institutional decay and a crisis of confidence growing from a sense
of hopelessness.  In this context, stimulating economic growth requires restoring confidence in order to induce
investment, savings and capital formation by the private sector.  A climate of confidence is a prerequisite to
initiating and sustaining growth of real income through both domestic and international markets.

The challenge of reversing the negative trends in economic and social welfare requires that Sahelian countries
adopt wise investment and incentive strategies, which are capable of inducing a substantial and sustained
growth in key productive sectors.  Agriculture (crop and livestock) ranks first among these sectors for all
Sahelian countries.  Agriculture is, in general, the largest contributor to total GDP, and employs more than two-
thirds of the total labor force in Sahelian countries.  Consequently, neither food security, nor general levels of
per capita income can improve without significant growth in agricultural production.  Within agriculture, food
subsectors deserve, in turn, special attention.  For the Sahel as a whole, cereals account for two-thirds of total
crop value and almost half of total crop and livestock output value.  Moreover, foodgrains are grown (mainly
for home consumption and domestic markets) on about 75% of the total crop area, with the share of rainfed
farming amounting to roughly 90% of both the cultivated area and the total value of cereals.  The declining
trend of per capita food production until the early-1980s has been reversed with the remarkable growth rates
(from a small base) of cereal output during the last ten years.  Nonetheless, there is no strong evidence that,
beside positive rainfall effects, this improved performance can be attributed to sustainable productivity gains
through the development and the wide diffusion and adoption of improved foodgrain production technologies.
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The incapacity of Sahelian countries to increase productivity and reduce unit costs of commodities in key
agricultural subsectors has resulted in loss of export market shares for all agricultural commodities except
cotton.  The challenge raised by the stagnation or the decline of per capita incomes, foreign-currency
constraints and mounting debt calls for Sahelian economies not only to regain competitiveness in their
traditional export markets, but also to strategically expand and diversify their export base.  This could be done
by identifying and carefully developing promising new export commodities (e.g., dairy and horticultural
products), based on thorough market analysis of commodity outlooks in regional and international markets.
In addition to crops and livestock, fisheries constitute an important source of income and a potential source of
economic growth for countries such as Mauritania and Senegal, where seafood subsectors provide sizeable
employment and income (respectively 28.6 and 75.4 billion CFA Francs in Mauritania and Senegal in 1980)
and foreign exchange earnings.  Strategies for developing selected product lines should be comprehensive
enough to ensure significant employment and multiplier effects through vertical synergies between subsector
stages and complementary linkages between key sectors.  Careful development of critical support activities of
the informal sector should receive greater priority in this respect.  Informal financial markets, which handle up
to two-third of total domestic savings in countries such as Mali and Senegal, can play significant roles in
investment as public sector credit lines shrink.  Likewise, successful promotion of small scale industries (e.g.,
manufacturing of spare parts of animal traction equipment) has often proved to be an essential condition to
sustainable technological change in key productive sectors.

3.2.1.  Preserving competitiveness in world cotton markets.

Cotton is the agricultural commodity for which the export competitiveness of Sahelian producers is presently
the strongest in world markets.  Relatively-good international demand outlooks for cotton over the next decade
are supported by income growth prospects in industrialized countries, the need to rebuild international stocks
of fibers and the rapid development of under-utilized capacity of textile industries in cotton-producing
developing countries.  To take advantage of such export opportunities, the major cotton-producing/exporting
countries of the Sahel (Burkina Faso, Mali and Chad) would have to pay closer attention to improving and
maintaining the quality of the product, and to push for additional productivity gains so as to reduce and keep
the costs of labor and imported inputs (especially fertilizers) under control.  Opportunities also exist for
reducing marketing and processing costs.

In addition to research on these technical issues, macroeconomic factors such as real exchange-rate
management policies should be boldly faced in order to maintain Sahelian's comparative advantage in cotton.
This problem is well illustrated by simple examination of the variations of cotton prices before and after the
devaluation of the CFA Franc (table 6).  Producer prices of cotton are fixed in a relatively rigid manner by the
Sahelian governments.  These prices clearly do not reflect changes in dolar-prices prices of the world cotton
market and in currency exchange rates.  For instance, with the recovery of the world market from its lowest
level of 1992/93 and the 1994 devaluation of the CFA Franc, the nominal international price of cotton fiber
rose by 180% in 1994/95.  Menwhile, Sahelian cotton producers have received price increases of only 32%
in Chad, 45% in Mali, 74% in Senegal and 82% in Niger (mainly under the influence of parallel sales on the
open market of Nigeria).  In Mali, the national cotton company (CMDT) reports for 1994 a net profit of more
than 10 billion CFA Francs, while the level of compensation for family labor invested in cotton by producers
increased by a mere 5% after the devaluation.

There is clear evidence of distorsion of agricultural incentives in this case, because open-market price signals
are not fully transmitted to key subsector actors.  Moreover, such distorsions have significant medium and long-
term negative effects on agricultural transformation through their inhibiting impact on capital formation at the
level of private subsector actors, especially farmers.  In the face of deficient financial markets, this negative



14

impact is generally compounded by the misallocation of such agricultural surpluses captured by the public
sector (central budget and national commodity companies) resulting in little or no future benefit for significant
and sustainable productivity/competitiveness gains in agriculture.

3.2.2.  Regaining competitiveness in regional markets of edible oil and oilseed

Tough competition from various oilseeds such as soybeans, sunflower and rapeseed in most markets of
developed countries result in rather poor outlooks for groundnut oil and meal.  In constant 1990 dollar terms,
world prices are projected to fall between 1990 and 2000 by 41% for groundnut oil and 14% for groundnut
meal.  These pessimistic outlooks may however be reversed by a regional/African perspective, especially for
neighboring coastal countries of the Sahel, where the demand for vegetable oils is expanding much faster than
in world markets as a whole, and where groundnut oil still enjoys a strong consumer preference.  Higher
production and exports of small ruminants and poultry to urban and coastal markets increase the demand for
groundnut hay and cake.  Because of their bulky nature, these two by-products  --  which represent up to 50%
of the c.i.f. value of groundnut production  --  are costly to transport and, therefore, enjoy a high degree of
natural protection.  These prospective market opportunities call for a careful examination of the major factors
underlying changes in the comparative advantage of Sahelian groundnut producing countries (particularly in
Senegal, the Gambia and Chad) to enable them to compete with Asian palm oil producers who recently filled
the vacuum opened by the loss of Sahelian shares in regional vegetable oil markets. 

The first post-devaluation cropping campaign shows signs of recovery of the groundnut subsector in Senegal
where producer prices increased by 60-70% against much lower inflation rates for the major tradeable inputs
concerned, seed (39%) and fertilizer (47%).  The resulting increase in farm-level profitability caused in 1994
a 30% increase in cultivated groundnut area at the expense of millet and maize.  A key issue is how long and
under what conditions these short-run effects will last so as to benefit also to food-crop subsectors.  In any
case, research should still focus on restoring/maintaining the quality and the productivity of land under
groundnut cultivation, reducing unit costs (especially labor costs) across key stages of the groundnut subsector
(production, processing and transportation), and differentiating the quality of Sahelian products to meet the
growing preference of consumers for non-saturated fats.  

3.2.3. Developing new export crops.

One of the major problems faced by Sahelian economies is their heavy dependence on one or two agricultural
commodities for foreign exchange earnings.  To break the vicious cycle that feeds on this dependency,
agricultural development strategies need to incorporate feasible options for enlarging/diversifying the
cash/export crop base.  Non-traditional crops such as selected off-season horticultural products (fruits,
vegetables, ornamental plants, etc.), which are presently overlooked by agricultural research development
programs may conceal sizeable opportunities worth exploring for that purpose.  Such new agricultural
subsectors, however, require research not only on varieties, but also on modern techniques of production,
processing, and marketing of the products.  After all, the mediterranean Basin and the Middle East have short
periods of the year when open air vegetable production is impossible.  These periods present the market niches
for the Sahel, which then has a comparative advantage in terms of distance to markets.  Yet, it is not
exaggerated to claim that ineffective and costly transport (especially air transport) alone kills the emerging
opportunities for developing profitable private enterprises in such non-traditional export subsectors of highly
perisahble commodities.
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3.2.4.  Developing comparative advantage in regional markets of livestock products.

Urbanization and income growth exert a significant upward pressure on the demand for livestock products
(meat, dairy, poultry) in West Africa, especially in coastal countries such as Nigeria, Côte d'Ivoire and Ghana.
In excess of US $400 million per annum, Nigerian imports of livestock products amounted to nearly the total
agricultural GDP of neighboring Niger between 1980 and 1985.  Per capita consumption of meat doubled in
Côte d'Ivoire between 1973-76 and 1984-87.  These coastal markets of West Africa may continue to be the
scene of dumping of EEC's excess stocks.  However, it still holds that clear opportunities exist for Sahelian
livestock producers and dairy products.  Taking advantage of such regional opportunities has long been
prevented by three major challenges:  facing up to the problems of feed, high transport costs, and overvalued
real exchange rates.  The currency overvaluation problem has been solved by the recent devaluation of the CFA
Franc, and livestock exports by the Sahel to coastal West-African countries have more than doubled from their
pre-devaluation levels.  It remains that alleviating the feed constraint implies developing synergetic linkages
between livestock product sub-sectors and crop sub-sectors by offering, through an increasing demand for high-
energy forage and meals, additional outlets for by-products of such crops as groundnuts, sorghum and maize.

3.3. Preserving/Improving the Productive Capacity of the Environment

The degradation of the natural environment compounds the inhibiting effect of under investment in human
resources.  Improving and preserving the productive capacity of the natural resource base raises the challenge
of facing up to the crucial and interactive problems of rapid population growth and technological lag.
Technological improvement may significantly increase the productivity and, therefore, reduce the extent of
depletive use of natural resources.  However, population growth will lead to spreading the resulting gains so
thin that no improvement will be achieved in the livelihood of the population.  The battle for reconquering and
sustaining a desirable environmental equilibrium needs therefore be fought on the dual front of strategic
planning for slowing population growth and transformation of the extensive production systems of crops,
livestock and forest-related goods (especially fuel wood).

Another challenge facing Sahelian countries in relation to environmental protection pertains to the political,
institutional and legal changes needed to induce socially feasible forms of natural resource management.
Genuine participatory management of these resources by local populations requires true political and economic
democracy and decentralization.  This is necessary to ensure an effective delegation/transfer of responsibility
and authority from central government to local decision-making bodies.  Changes in institutions, laws,
regulations and policies must take place to generate a system of incentives through prices, user-fees,
compensation for investments aiming at long-term improvement of the resource base,etc...  Changes must
reward positive initiatives and penalizes socially undesirable behavior of individuals and other private entities
in strategic natural resources use (land, water and trees).  Among these changes, reforms in land tenure deserve
special attention.  Tenure issues result from the competing allocations of land to crops, pastures and forests
in different ecological, demographic and socio-cultural zones.  In the northern (Sahelian and Sahelo-Sudanian)
zones where pastoralism dominates, climatic risks and natural resource scarcity call for a legal recognition of
the collective management of user rights by the pastoral communities in a way that secures major investment
in pastures and water points.  In the Sudanian and the Sudano-Guinean zones where crops dominate, the
challenge consists in solving conflicts in allocating cultivated land between individuals and clarifying
access/user rights for the unused reserves of arable land.  In densely populated areas (especially in the vicinity
of major urban centers), the emergence of a de facto land market needs to be recognized by law and private
ownership of land should be dealt with as such.
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3.3.1.  Optimal mix of intensive and extensive production systems.

Beside the long-term and general decline in rainfalls, the major factor blamed for environmental degradation
in the Sahel is the abusive use of natural resources through extensive farming and increasing population
pressure.  Past attempts to intensify crop and livestock production remain timid with rather disappointing
outcomes, and require greater and more systematic research attention.  Research for productivity improvements
should proceed neither with a single-input bias, nor in a single-sector (crop, livestock, forestry) approach,
which pays little attention to the global (socio-cultural, political and institutional) contexts in which Sahelian
production systems operate.  The critical issue is not one of "either or."  Rather it is one of rational choice and
promotion of an optimal mix of intensive and extensive production (of crops, livestock and forestry) based on
the relative abundance or scarcity of available production factors (labor, land and water).  The end objective
of maximizing while sustaining, from a social point of view, the productivity of scarce resources must be kept
in view.  This obviously calls for significant improvements in knowledge, information and monitoring of the
availability, productivity and carrying capacity of natural resources at the zonal, national and regional levels.

A pragmatic approach to the examination of the intensification issue requires a two-stage approach by
ecological zone and by production activity.  Research for crop intensification should concentrate on high
potential zones where the ratio of available land to labor is low and/or declining, i.e., where population pressure
threatens the land-resource base (e.g., the Sudanian and Sahelo-Sudanian zones).  Likewise, focussing
intensification efforts for livestock-based production systems implies searching for optimal levels of livestock
population for the carrying capacity of pastoral areas, while taking into account opportunities for developping
alternative feed sources.  Within these broad distinctions, research should identify specific crop and livestock
candidates for intensification on the basis of production response to, and profitability of, intensive use of labor
and purchased inputs.  Such promising production activities may encompass, for crops, maize, sorghum,
cotton, groundnuts, fruits and vegetables, and for livestock, dairy cattle and small ruminants.

3.3.2.  Extracting the "sleeping agricultural surplus" of marginal drier zones.

To properly cope with their natural-resource management problems, Sahelian countries must address the
burning issue of finding alternative uses for the excess productive capacity imbedded in the sub-optimal use
of the human-resource stock of the most northern and driest agro-pastoral areas (the Sahelo-Saharan zone and
the northern fringe of the Sahelo-Sudanian zone) of the sub-region.  Spontaneous population out-migration
from these zones tends to increasingly compound emerging threats of rapid disruption of the precarious
ecological equilibrium in the more humid southern areas of Sahelian countries.  Research should focus on
finding the best options for smoothing the transfer of rural households from the north to the south, alternative
opportunity sets of rural activities and employment for the remaining populations of the drier areas, and
efficient investments in infrastructure and institutions to improve the livelihood and welfare of these
populations.

3.5.  Adjusting to Rapidly Changing National, Regional and International Contexts

Perhaps the greatest challenge that Sahelian countries face in the decades ahead are the political and
institutional adjustments required to stimulate private sector initiatives for sustainable growth with equity.  At
the national level, on-going structural adjustment programs call for an inescapable debate on clearer division
of responsibilities between the state and the private sector, and among the central authorities, local governments
and local communities, with the ultimate goal of reducing the number of tasks performed by the central
government and decentralizing the provision of public services such as water supply, health care and primary
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education.  The momentum set for market liberalization cannot survive and meet expectations unless it is
accompanied by a parallel move toward true political liberalization, democracy, freedom of expression and of
the press, and respect of human rights.  Less and better government will enable the emergence of effective
countervailing powers that are capable of voicing the concerns and priorities of grassroots institutions,
empowering minority socio-political groups such as women, curbing the corruption entertained by political
centralism, and enforcing strong accountability of government officials and civil servants for the management
of public funds.

Beyond their national boundaries, Sahelian countries must renew efforts to promote regional integration and
cooperation.  Regional integration is needed to stimulate the evolution of effective domestic markets of the
Sahel and to exploit the economic complementarities between the Sahelian countries and their neighbor coastal
countries of West Africa.  Integration is necessary to strengthen the Sahel as a regional block in world markets,
especially for agricultural tradeables.  Notwithstanding the continuous efforts for trade liberalization set forth
through negotiations under the General Agreement on Tariffs and Trade (GATT) and the Lomé Convention,
sub-Saharan African economies in general should be prepared to face effective obstacles to free trade.  Doing
this will promote a liberalized growth-oriented and trade environments, reduce excessive dependency on foreign
aid and donor dirigism.

IV. CONCLUSION

In a period where much is being said about the productivity/profitability of investment in alternative activities,
it is of utmost importance to keep in mind that agricultural transformation proceeds from the interactive effects
of a complex set of factors pertaining to the political, institutional and policy environments.  First and above
all, development priorities for agriculture result primarily from political considerations.  Over the past three
decades, Sahelian countries have been characterized by monolithic, highly centralized and urban-biased
political systems, with the inescapable consequence of residual and superficial treatment of virtually all major
agricultural development issues in the real world.  This is witnessed by the long-standing adoption of numerous
cheap food strategies and policies, which were conceptually flawed at the outset.  These strategies and policies
have generally been characterized by improper priorities, the rather disruptive/extractive nature of their
implementation, and the negligible effective impact of the apparently considerable levels of investment involved.
Irreversible developments toward greater political democracy and administrative and economic decentralization
are emerging.  They are expected to gain firmer grounds throughout Sub-Saharan Africa this last decade of
the twentieth century.  In this new political deal, the agricultural research world in the Sahel should be prepared
to raise itself from a position of passive recipient of mandates and credits to a stage of aggressive proponent
for both its own priorities and those for a genuine development of the food and agriculture sector and the
agricultural community.

Second, the efficiency and the competitiveness of agriculture significantly depend on the incentive system set
forth by economic policies pertaining to prices, taxes, subsidies, tariff barriers, quota limitations, interest rates,
exchange rates, etc...  It is now widely acknowledged that, at the national level, Sahelian farmers have been
severely penalized by policies of depressed farm-gate prices, overtaxation of rural populations and
overvaluation of exchange rates.  The gradual removal of these impediments and improving the distribution
of complementary economic roles between private entities (farmers, agro-industrial firms, traders) and the
public sector will take a relatively long gestation period to restore an appropriate set of agricultural incentives
for the effective adoption of successful research results.  Moreover, many of the economic and environmental
problems (specialization based on comparative advantage in regional trade, natural-resource management
planning by cross-national ecological zones, etc.) in the Sahel have regional dimensions, which cannot be dealt
with efficiently within national boundaries.  The contribution of agricultural research to solving these problems
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will necessarily be constrained by insufficient coherence between relevant national policies and by weak
political willingness/commitment for true transnational integration of major economic and environmental
concerns of regional interest.  At a more global level, other factors will likely contribute to shape the scope of
agricultural research development in the Sahel.  Chief among these are the evolving food and agricultural sector
policies of leading economic blocs in world trade and markets of agricultural commodities, and the increasing
propensity of major donors to refrain from granting developing countries too easy and inexpensive aid.

Third and finally, institutions shape to a large extent the structure, conduct and performance of economic
activities.  Structural deficiencies in agricultural credit, factor and product markets have thus played a central
role in distorting agricultural incentives under the political economy regimes characterized by central planning
of vital economic activities over the last three decades in the Sahel.  These distortions have been compounded
by the absence of genuine rural grassroots organizations, free of central political control and interference and
capable of voicing the perceptions of rural populations about their own problems and the proposed/required
solutions.  At the onset, the overall productivity and effective impact of agricultural development efforts have
been curtailed by the resulting one-way, top-down, process imposed by an institutional logic deriving from
monolithic political centralism.  As reforms for greater economic liberalization and private initiative proceed,
basic institutions as well as the legal foundations that sustain them must be rethought to avoid the likelihood
of exogenous distortions from unreformed sectors impeding expected benefits from investment in the reformed
economic sectors and subsectors.
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Table 1. Sahel:  Land Distribution and Suitability of Soils
               by Rainfall Zones (millions of hectares)

AREA SUITABLE FOR RAINFED CULTIVATION

COUNTRIES TOTAL
AREA

AREA
SUITABLE
FOR
PASTURE

AREA
SUITABLE
FOR 
FARMING

AREA
SUITABLE
FOR
IRRIGA-
TION

Sahelian
Zone

(NLC - 350
mm)

Sahelo-
Sudanian

and Sudanian
Zones

(350 - 800
mm)

Sudano-Guinean 
Zone

(Above 800 mm)

Good
and

Fair
Soils

Mar-
ginal
Soils

Good
and

Fair
Soils

Mar-
ginal
Soils

Good
and

Fair
Soils

Mar-
ginal
Soils

Burkina
Faso

 27.4  16.2  8.9   0.65 0.38   -  4.13  0.52  3.00  0.22

Chad 128.4  36.0 19.8  5.64 2.30  0.18  7.03  0.52  4.02  0.99

The
Gambia

  1.1   0.4  0.6  0.37 -   -  0.05  0.03  0.16   -

Mali 124.0  37.0 14.2  4.04 0.47  0.25  2.87  1.43  3.99  1.24

Mauritani
a

103.1  20.2  2.1  0.65 0.74  0.13  0.61   -   -   -

Niger 126.7  29.1 10.8  1.75 4.23   -  4.69  0.11   -   -

Senegal  19.6  12.0  6.3  0.82 0.51  0.02  2.23  0.69  1.71  0.35

TOTAL 530.3 150.9 62.7 13.92    8.63  0.58 21.61  3.30 12.88  1.90

Source: World Bank Technical Paper No. 61, 1987, pp. 40-41.
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Table 2. Sahel:  Sustainable and Actual 1980
Population Densities by Rainfall Zone

SUSTAINABLE POPULATION 
(Persons/Km2)

ZONES CROPS LIVE-
STOCK

TOTAL ACTUAL
RURAL

POPULA-
TION 

DENSITY
(Pers./
Km2)

SUSTAIN-
ABLE

POPULA-
TION for
FUEL-
WOOD

ACTUAL
TOTAL

POPULA-
TION
(Pers./
Km2)

Saharan - 0.3  0.3  0.3 -  0.5

Sahelo-
Saharan

- 0.3  0.3  2 -  2

Sahelian  5 2  7  7  1  7

Sahelo-
Sudanian

10 5 15 20 10 23

Sudanian 15 7 22 17 20 21

Sudano-
Guinean

25 10 35  9 20 10

Source: World Bank Technical Paper No. 61, 1987, p. 13.
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Table 3.   Sahel:  Population Levels and Growth Rates

COUNTRIES 1988 TOTAL 
POPULATION

POPULATION GROWTH RATES 
(annual percentage)

MILLIONS DENSITY   1965-  
1973

 1973-   
1980

1980-    
1987

  1987-      
2000

Burkina Faso  8.5 31.0 1.9 2.3 2.6 2.9

Cape Verde  0.4 90.0 2.0 1.2 2.2 2.7

Chad  5.4  4.2 1.9 2.1 2.3 2.6

The Gambia  0.8 74.7 2.8 3.4 3.3 3.0

Guinea-Bissau  0.9 26.1 1.1 5.2 1.7 2.1

Mali  8.0  6.5 2.1 2.2 2.4 3.0

Mauritania  1.9  1.9 2.2 2.5 2.7 2.7

Niger  7.3  5.8 2.3 2.9 3.0 3.2

Senegal  7.0 35.5 2.3 2.8 2.9 3.1

TOTAL 40.2 30.6 2.1 2.7 2.6 2.8

Source: World Bank (1989):  Sub-Saharan Africa:  Crisis to Sustainable Growth, p. 269.
World Bank: World Development Report, 1990, pp. 178, 243.
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Table 4.   Sahel:  Basic Indicators of the Agricultural Sector

COUNTRIES PERCENTAGE  
OF LABOR
FORCE IN

AGRICULTURE 

SHARE OF 
AGRICULTURE IN

GPD (percent)

SHARE OF  
EXPORTS IN

AGRICULTURE
(percent)

1980 1965 1987 1965 1987

Burkina Faso 87 53 38  94 98

Cape Verde 52 - 19 - -

Chad 83 42 43  93 -

The Gambia 84 35 35 100 92

Guinea-Bissau 82 - 61 - -

Mali 86 65 54  96 71

Mauritania 69 32 37   5 66

Niger 91 68 34  95 13

Senegal 81 25 22  88 60

SAHEL 85 46 34  68 57

Source: World Bank (1989).  Sub-Saharan Africa:  From Crisis to Sustainable Growth, pp. 224, 244, 277.
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Table 5.   Sahel:  Annual Growth of Agricultural Output (percent)

COUNTRIES 1980-1989 OUTPUT GROWTH RATES FERTILIZER
CONSUMPTION

(kg/ha)
1986

CEREALS GROUND-
NUTS

COTTON TOTAL

Burkina Faso 10.2 13.7 18.6 11.8  6.1

Cape Verde 27.8   -   - 27.8  1.3

Chad  9.0  3.1  4.0  6.6   -

The Gambia  6.8  2.3   -  4.4 16.6

Mali 10.3  8.7  7.6  9.6  5.0

Mauritania 20.8   -   - 20.8  0.7

Niger  3.6  1.9 19.4  3.2  4.0

Senegal  7.1  6.5  0.3  6.6  4.7

SAHEL 1980-89  7.9  5.4  8.8  7.4

           1973-80  3.5 -4.8  3.3   -

           1965-73 -2.8 -4.6  7.3   -

Source: World Bank Estimates, 1990.
World Bank (1989).  Sub-Saharan Africa:  From Crisis to Sustainable Growth, pp. 229, 235.
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Table 6.   Evolution of Sahelian Producer and World Market Cotton Prices

1989/90 1990/91 1991/92 1992/93 1993/94 1994/95

EUROPE CIF FIBER:

(US$/KG)

(FCFA/KG)

1.82

496

1.83

516

1.39

368

1.27

360

1.66

916

1.99

1,011

PRODUCER (FCFA/KG
FIBER-EQUIVALENT)

CHAD
MALI
NIGER
SENEGAL

207
199
257
164

211
224
241
169

183
226
167
202

211
201
178
201

287
233
239
263

279
291
323
349

PRODUCER SHARE IN
CIF PRICE (%):

CHAD
MALI
NIGER
SENEGAL

41.7
40.1
51.9
33.0

41.0
43.4
46.6
32.6

49.8
61.5
45.3
55.0

58.6
56.0
49.4
56.0

31.3
25.4
26.1
28.7

27.6
28.8
32.0
34.5

PRICE VARIATION

CIF EUROPE

CHAD
MALI
NIGER
SENEGAL

1992/93 - 1993/94
--------------------------------------

154.4

36.0
15.9
34.3
30.8

1992/93 - 1994/95
---------------------------------------

180.3

32.2
44.8
81.5
73.6

Source:  PRISAS, 1995.  "A qui Appartient le Surplus de la Filière Coton au Sahel?"  Forthcoming Policy
Bulletin.
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