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PREFACE
 

This report was prepared by the Agricultural Development Office.
 

USAID/Senegal (ADO) as part of the analysis to support Mission's new development
 

Strategy for Senegal. The principal authur was Rod Kite, Chief, Agricultural
 

Economics Division/ADO (supported by L. Thaim and M. Kieta of the Acrirultural
 

Economics Unit). wayne Nilsestuen (ADO Office Chief), assisted by Jane Ellis,
 

wrote Chapter V. The front office, Mission Director Julius E. Colps and Deputy
 

Director Gary Nelson, and Mr. Nilsescuen provided guidance and council throughout
 
the process. Several members of the Mission staff, especially Mission Program
 

Officer Richard Greene, reviewed the report. Their support and assistance is
 
greatly appreciated.
 

The Mission began this a.alysis in December of 1989, with "he preparation
 
of an extensive annotated bibliography. The bibliography was prepared through
 
a USAID funded cooperative agreement between the USDA/OiCD and the Department
 
of Agricultural Economics, Michigan State University. The principal authcrs were
 
Eric Crawford, R. James Bingen and Malcolm Versel. in June 1990, the Mission
 
issued two short contracts: one to Dr. Crawford to develop a range of strategic
 
and analytic options; and one to Dr. John Eriksen for an analysis of structural
 
adjustment and the implications for agriculture, and the GCS/donor in-.,estment
 
;rogram. Finally, in August 1990, the Africa Bureau/Office of Technical
 
Resources AID/:ashington supported work by USGS/EROS to develop an analysis cf
 
land carrying capacity using population Lorecasts with land quality and land use
 
information available at EROS. The Mission especially appreciates the support
 
provided by Dicet Cobb (Director/AFR/TR) and his staff and the people at
 

CSGS/EROS.
 

:he ana.sis in :he report focuses on crop based agricut:ure and fores:rv
 
.Senegal: -in This does no:
fishing and livestock are not tre=ted any detail. 

reflect a Judgement that these two sub-sectors are unimporzan: -- it relects 
an early Mission decision that this analysis (and eventually :he CPS?) would 
not deal with these two sub-sectors. The fishing sub-sector was excluded because 
there are already several donors with significant programs and because it was 
not felt that the United States had a comparative advantage in the sub-sector. 
Livestock was excluded because experience demonstrated that it is not an area 
in which USA7D can operate effectively. The certainty that resources available 
for a new program will be limited also led the Mission to restrict the range of
 
analysis.
 

This report includes several graphs and maps, all of the associated data
 
have been collected into a ,eparate volume "Agricultural Sector Analysis:
 
Statistical Annex". Every atteuit has been made to obtain the latest and most
 
accurate data but, as often happens, different sources may have different values
 

for the same variables, and the usual caveats about data quality and reliability
 
apply.
 

Finally, this analysis and its supporting data base (the Statistical Annex)
 
are intended to provide the basis for a "living" document, in that they will be
 
under constant revision as new and better information becomes available.
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35 people/km2 -- in 1988) and it is able to produce only 55-60 perc,:nt of
 

Given the current rate of growth in population,
national cereal consumption. 


and the diminishing and deteriorating resource base, prospects for the future
 

that resource
not good. This analysis. therefore. concludes a based
 are 


develoiment srtev .Iessantial to obtain arv imorovement in.the cualitv of 

life for the Senegalese Peop~g_ 

Between 1976 and 1988, the nation's population grew at 2.7 percent per year 

(2.1% for the rural population and 3.8% for the urban population). About 40 

percent of the total population is urban; by the year 2000 the urban population
 

total, which means more and more imported
will account for 44 percent of the 


food, more food aid and other financial assistance. There is no expectation that
 

Senegal can achieve food self-sufficiency, to the contrary, without serious
 

productivity enhancing intenientions, the day is rapidly approaching when
 

Senegal's resources will iot be able to support even its rural population. The
 

increasing population has already forced a shift from cash to food crops as the
 

e-,;anding rural community adjusts to compensate for the population/resource
 

food needs; each active rural person currently
imbalance to meet its own 


cultivates one hectare per year, over one-half hectare below the 1.6 hectares
 

each active person cultivated in 1976. The area each active person plants to
 

food crops has remained about constant (0.6 hectares) - result has been lower
 

cash crop areas. If the existing land base is not made more productive, the
 

be, first, very little cash crop production and then
near-term result will 


increasing food shortages in the rural sector.
 

The primary sector (crops, livestock, forestry, and fishing) represents
 

about 20 perc( t of GDP in Senegal, extremely low for an economy with 60 percent
 

rural population (clearly a structural problem). A disproportionate part of the
 

economy is based in Dakar (55%), largely in the service sector which is in turn
 

dependent on donor resources. It 4s not based cn 7roduc!ive caacitv. Yet, over
 

60 percent of Senegal's population (86% of the rural population) claim
 

Thus, percent of the population is
agriculture as their main profession. 60 


participating in the generation of only 20 percent of national income and most
 

of them derive their income either directly or indirectly from rainfed crops
 

Real prospects for
where production has, at best, been stagnant and erratic. 


growth in the both the rural and urban sectors are dim without growth in
 

agriculture. Vhile many of Senegal's resources must be classified as "moderate",
 

this analysis has shown that possibilities for real growth in agriculture exist,
 



and that these possibilities are withi:, reach, if appropriate measures are taken.
 

The cash crop sub-sectors ought to provide part of the answer for rural
 

at 40 percent of capacity, (marginal 


growth, except production .s stagnating and the state owned industries are 

generating large deficits. The four groundnut oil mills are barely operating 

and cotton in terms of overall 

contribution) is still highly subsidized. Meaor chanzes are needed befcre tne
 

traditional cash crops can contribute to economic crwth in Senegal.
 

Untangling the political, [ocial, environmenta!/resource and economic
 

interdependence and ascribing cause and effect to eventually suggest solu:icns
 

is not a simple task. But, in a broad context, certain Acts are evident: the
 

more the elenents of a system are controlled and protected, the less controllable
 

and more complicated the system. The policy to expand local rice production 

at any cost is a good e,.ample. The information presented in this report has 

shown that, without massive subsidies, Senegal cannot :ossibiv produce rice 

competitively in the Senegal River Valley under current pricing and marketing 

policies. Measured according to domestic resource costs (DRC), it costs about 

three FCFA to replace one FCFA of imported rice. Yet, the majority of Senegal's 

investment in agriculture and the majority of its agricultural credit is focused 

on irrigated rice in the Senegal River Valley. Rice is the "wage good" in 

Senegal and is, thus, firmly attached to political and welfare issues. Rice 

represents over half of urban cereal consumption, and it already represents about 

29 percent of the rural diet, moreover its importance has bee: increasing. 

aionMlde, rice is the most i-or:ant cereal in the diet. Yet in 959 (a 

relatively good year) Senegal produced less than 25 percent ot national rie 

cons'--:.tion. On the surface, there would seem to be three solutions to the 

basic problem: increased urban employment and incomes; increase production of 

cash crops with which to purchase more food; and increased production and 

consunption of local cereals. 

Expanding local cereals production and consumption is an obvious part of 

:he solution. There are potentials and there are constraints. The constraints 

can be eliminated (at least minimized) and the potentials can be exploited. The 

analysis has shown that, with appropriate policy changes, local rice can be grown 

and processed profitably at the village level. The analysis has shown that other 

ce:eals, especially corn, can be grown and processed by semi-industrial mi-ls, 

if the distortions imposed by rice pricing and marketing policy are removed. 
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The analysis has also shown that in order to exploit this potential a larger
 

market surplus must be generated and that consumption patterns must change.
 

The portion of the country with the majority of the rural population
 

(Louga, Thies, Diourbel) has little room for crop land expansion and highly
 

variable rainfall and, thus, highly variable production. Virtually all of this
 

land is extremely susceptible to erosion, with little actual investment targated
 

to resource management. This, combined with the high rate of population growth,
 

has a number of negative impacts:
 

* a steady decline in the area cultivated per agricultural worker;
 
0 extension of farming to marginal land;
 
* a shift from cash to food crop cultivation; and
 
+ an increasing food deficit.
 

Although there is some evidence that a few farmers have begun to place
 

more land in fallow (to regain lost productivity because of low soil organic
 

content and increasing erosion), there has been a general decline of soil
 

productivity (3-5%/year), this is one of the root causes of stagnation in the
 

rural sector.
 

That portion of the country with the greatest potential for exparded
 

rainfed agriculture is the least populated (Fatick, Kaolack. Ziguinchor, Kolda
 

and Tambacounda). This area possesses a wider range of development alternatives,
 

but has, as well, som3 marketing/transportarion and land/population management
 

constraints. While this area contains some cf the country's "best" land (Senegal
 

has no land that would be classified as "good") a large portion of even this land
 

is also susceptible to erosion, once the vegetative cover is removed. This
 

region also has the largest forested area, but pressure from "mining" newly
 

cleared land for crop production and to provide woodfuel (woodfuel provides 69%
 

of the nation's energy) continues to place more and more land at risk.
 

ExDloi:azion for woodfuel alone can be expected to acc:unt for vast clearing.
 

Because of its :ccent!al and because :he soil and forest resoulces are at least 

rot beyond recovery, this region is suggested as the :rimarv geographic focus 

for a new USAID development strategv based on resource management and related 

agro-fore.5tv programs. 

In order for such a strategy to be effective, a basic change in the
 

structure of the agricultural economy is required. Senegalese policy makers will
 

have to demonstrate that they have the will to make the hard decisions necessary
 

to nudge the rural economy into motion. The donors will have to help by
 

financing appropriate programs to build and strengthen the national capacity at
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both the ad.Inistrative and producer level. Existing systems must be made mcre
 

efficient (thus, the call for privatization in the rice and grounanut sectors
 

and more flexible pricing systems for groundnuts and cotton) and alternative
 

revenue sources must be exploited (edible groundnuts, cashew nuts, fruits and
 

vegetables, agro-forestry). Existing soil resources must be improved and newly
 

opened land must be protected: better soil and water management on existing farm
 

land can improve productivity 30-40 percent; unless properly managed, newly
 

cleared forest lands lose 50 percent of their organic content within two to three
 

years. The cost in terms of lost output, and the potential in terms of added
 

production, is large (it is reported that a one-tenth of one percent ncrease
 

in soil organic matter increases millet yield by 145 kg/ha - about 10%). 7he
 

.mpact is multiplied, a 10 percent increase in production would mean a 100
 

percent increase in marketable surplus (better food security for farmers, more
 

money from marketing and a real chance to substitute local production for
 

mported rice) . Most of the income from marketing local cereals accrues to rural 

peo;le (67%) while virtually all income generated from marketing imported rize 

accrues to urban merchants. 

The incentive for farmers and processors to adopt new techniques and
 

technologies has been one of the principal concerns of this analysis. The
 

information available demonstrates that these "instruments" exist (the research
 

system has already investigated many farm based techniques and technologies and
 

food processing technologies are available). The analysis has also show that
 

the institutiona: system, while weak, has the capability cf developing and
 

delivering appropriate technologies to processors and produters.
 

An appropriate Agricultural Strategy for Senegal cannot be separated from
 

a Population Strategy. The key is the balance between tne population, the 

resource base and its productivity. in the agricultural sector, it is clear that 

the resources, even though marginal, can be managed more effectively and that 

productivity can be increased. This managemer:t for :reductivitv requires that 

investments be redirected to support it; that policies be modified to encourage 

it; that technologies be proven to accomplish it; and that all of these be 

brought to the farmers of Senegal. This is not a simple agenda, but without 

this effort, the longterm decline in the resource base and rural incomes is
 

assured.
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CHAPTER I
 
AGRICULTURE IN THE ECONOMY
 

GROWTH, INVESTMENTAND STRUCTURAL ADJUSTMENT
 

Between independence in 1960 and the end of 1989 Senegal's economy passed
 

through several distinct phases. These phases are usually specified according
 

to movements in macro-economic indicators of output, consumption and trade such
 

as gross domestic product, final consumption, savings rates, investment and the
 

balance of payments, and vary slightly, depending on the analytic focus.
 

For the purposes of this
 
Analysis major economic policy Table 1
 

and/or program changes related
 
to the agricultural sector have Real Gross Domestic Product by Period
 

be'en used to separate movements
 
in the economy into four I
 

1981- 1954- 1960-
Years 196C- 1967-

periods. 1983 1989 1989
1966 1980 


The economy's performance Sector 7 14 3 6 30 

has been dominated by the usual 
cxternal , (generally (Average BiLLion 1977 FCFA)internal
and

uncontrollable) 


91.6 113.0 117.7 125.9 111.1factors. The external factors Primary 

have been nature, world marke-s Secondary 61.5 93.1 129.9 151.4 101.0 
e Tertiary 1"5.5 175.5 202.9 228.5 181.8 

and external economic policy. Salaries 4.7.3 54.4 79.6 6.0 61.6 
The internal factors have been Amin. %3.6 50.5 73.1 77.4 56.5 

3.7 3.9 6.5 8.7 5.1general economic and political Workers 


philosophy and several specific Total 34.9 436.0 530.1 591.8 455.5 
economic policies and programs. I 
This chapter wil tr ce the Per Capita 100,951 3,68h 90,269 89,357 94,173 

major patterns in the economy, 
as influenced by major events, I ~(Percer.: of Total)"
 
with the purpose of describing 

linkages and irr.-acts to and'"from 26.5 25.9 22.2 21.3 24.4,he~Scndr prmayse7o,8- Primary 
e prmary sector (agriculture, Seonary 7.8 2'.3 24.5 25.6 22.2 

42.1 40.3 38.3 38.6
livest-ock, fishing and forestry) Tertiary 39.9 

Salaries 13.7 12.5 15.0 1..5 13.5 
and to some extent the secondary Adin. 12.6 11.6 13.8 13.1 12.4 
sector (manufacturing and workers 1.1 0.9 1.2 1.5 1.1 

mining). The focus is on 
economic growth in general, and Total 100.0 100.0 100.0 100.0 In0.0 

the conzribution of the primary 
sector in particular, to provide (Average Percent Change Within Period) 

ar over'view of the macro-economy 
2.1 8.0 0.9 

and the role and importance of Primry 3.4 2.7 
Secondary 4.4 3.6 7.6 3.2 4.1 

the primary sector (agriculture, Tertiary 3.9 1.4 3.6 2.3 2.4 

forestry, livestock and fishing) Salaries 2.5 3.0 5.1 0.9 2.7 1 

w-.thin the overall economy. Adimin. 2.6 3.0 
3.9 

5.3 0.3 2.6 
4.0 2.8 7.4 


More complete macroeconomic Workers 1.3 

analyses may be found in !Berg, Total 3.3 1.8 5.7 1.9 2.6 
10, rCommander, 1989> and 

1'orld Bank, 1989 . j Per Capita 0.3 -1.0 2.9 "0.8 -0.3 

Source: Calculated from Table I Annex 1. 
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MAJOR PHASES 

states which opted for "African Socialism"Senegal was one of the African 
at independence in 1960. The over-riding philosophy was that the state, and
 

especially an enlightened bureaucracy, would manage the economy for the benefit
 

of all its citizens. This philosophy translated into extensive price controls,
 

subsidies and state owned and managed industry. This general philosophy was in
 

effect from 1960 th-ough 1983, when the first real attempts at structural
 

adjustment began. The period following 1983 is characterized by extensive state
 

disengagement and general economic liberalization.
 

The economy underwent a series of severe shocks between 1960 and 1984. Some
 

of the shocks were created by policies and politics outside Senegal, for example
 

the French suspension of preferential treatment for groundnut oil in 1966 and
 

OPEC policy. Some of the shocks were created by nature - average rainfall in
 

the peanut basin declined from 635 mm for 1960-1966 to 376 mm over the period
 

1981-84, and there were severe insect infestations in several years. Some of
 

the shocks were the result of policy, program and sometimes management problems:
 

in -he agricultural sector the Programme Agricole, under ONCAD, generated 142
 

billion CFA in deficits; agricultural credit was forgiven four times and even
 

suspended for four years between 1981 and 1984; the state undertook a series of
 

nonproductive investments as part of the Senegalization process, as it purchased
 

previously French owned businesses and began to create numerous parastatals (the
 

number of public enterprises increased from 21 in 1962 to 83 in 1977). The
 

result, as shown in Table 1, was an economy which was subject to substantial
 

instability; in per capita terms growth was marginal (and often negative) with
 

the result that on the average real per capita income declined 0.3 percent per
 
year over the 1960-1989 period.
 

THE PRIMARY SECTOR: PATTERNS AND TRENDS 

Growth in primary sector gross domestic product has also passed through 

four distinct periods. The trend in real GD? generated in the primary sector 

over these periods, along with an indication of the periods covered by the major 
policies and programs are shown in Figures 1-A and -B.I. In su rary they are: 

I. (1960-1966): Seven years of stable growth in a range of 2.5 to 4.5 percent
 

per year.
 

This period begins with independence and is marked by good weather, the
 

initiation of the 20 year "Pr.'gramme Agricole", and preferential treatment
 

for exports (especially peanuts) by the French.
 

An extensive cooperative system was created, almost exclusively
 

concentrated on providing credit and inputs to the peanut producing regions 

and peanut marketing. By 1963 about 80% of the cooperatives had been 
agents. Even at
established. They were controlled and managed by state 


the outset loan repayment rates were low (68%).
 

!The data shown in the Figures are two year moving averages and are thus "smoothtd" to cormIensate for 

year-to-year ftuctuations. This is done to adjust for farmers, tendency to aLternate between millet and 
grounonu:s. 
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II. (1967-1980): Thirteen years of widely fluctuating output and building sector
 

deficits.
 

This period begins with the loss the French preferential treatment for
 

g-oundnut exports in 1967 and ends with the termination of the "Programme
 

Agricole" in 1980. It encompasses the creation, growth and eventual
 

dissolution of ONCAD, the creation of 83 regional development authorities
 

and other state owned and operated agencies, Senegalisation of the economy,
 

several bad weather years - including forgiveness of agricultural credit,
 

growth and eventual discrediting of state controlled cooperatives, and the
 

world wide commodity crisis.
 

The cooperatives were under the control of ONCAD, which was also
 

responsible for the purchase and sale of agricultural commodities,
 

determination of cooperative credit and input needs and their pass-through
 

to cooperatives. By 1970 there were 1870 cooperatives with 1060 specific
 

to groundnuts.
 

over 2900 in
 

1979, when personnel costs accounted for about half of the ONCAD budget.
 

Credit repayment rates fell to 48% in 1970 (agricultural credit was
 

forgiven three times in the 1970's and again in 1980 when ONCAD was
 

dissolved).
 

ONCAD staff increased from an initial level of about 450 to 


ONCAD debt was estimated at 75 billion CFA by 1980 (142.4 billion by 1983).
 

!I. (1981-19S3N: Transitory stage and the beginning of stabilization - crisis.
 

SON.AR was created to replace ONCAD, all agricultural credit was suspended,
 

deficits, partly from ONCAD and now from SONAR built to crisis levels and
 

SON*R. was dissolved.
 

SONAR's main function was the provision of seed and fertilizer to the
 

groundnut sector. SONAR deficits accumulated to 27.4 billion CFA between
 
1981 and 1984.
 

The World Bank's first Structural Adjustment Loan (SAL-I) was approved in
 

December 1980. The SAL-I program was aimed at improving parastatal
 

efficiency, increasing producer and exporter incentives, raising
 

productivity of investments, containing urban consumption and a wide range
 
2 
SAL-I was
of institutional and policy reforms in the agricultural sector.


considered a failure because of two bad weather years (1979/80 and
 

1980/81); because it was based on inaccurate and incomplete information
 

(debt and arrears were much higher than originally thought); because of
 
and because of GOS action (or inaction).
excessively optimistic forecasts; 


Virtually no progress was made in agricultural policy reform High world
 

in 1961
groundnut prices led the GOS to increase :he producer price by 43% 


and, when world prices fell in 1982, the deficit exploded. The second
 

2The sDecifics of the various structuraL adjus:ment prograrm are discussed indetaiL in, The WorlgBank 

and Senecal. 196C-1087, WorLd Bank, August 31, 1919, Pg 21. 
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tranche of SAL.-I was postponed and the outstanding balance was canceled
 

in June, 1983).
 

IV. (1984-1989): Stabilization and structural adjustment period.
 

The New Agricultural Policy (NAP) was formulated and initiated in 1984;
 

the Cereals Policy (CP) was formulated in 1986; state disengagement began;
 

weather returned to near "normal"; an emphasis was placed on privatization
 

and elimination of subsidies and price controls; sectoral growth began to
 

recover. As part of zhe NAP fertilizer subsidies were reduced and then
 

eliminated in 1988 and price and marketing controls on cereal grains
 

(except rice) were eliminated.
 

V. Present:
 

In 1989 the GOS and four of the major donors began discussions which are
 

expected to lead to a itructural adjustment loan for agriculture 

("Programme d'Adjutement Structurel Agricole" - PASA). The government of 

Senegal produced its newest statement of development policy (DPDA 

"Declaration de la Politique de Developpement Agricole"). This statement, 

combined with the conditionality under SAL-IV, will complete the 
privatization/liberalization process. The DPDA and the donor/GOS dialogue 
will be discussed in more detail later. 

Figure 1-A
 

Real Primary Sector Gross Domestic Product
 
(1977 FCFA and Quadratic Trend)
 

i 

l. IWaIM C. 
U 

Ii e I -

Note: CP - Cereals Policy; NAP-New Agricultural Policy;
 

See the list of acronyms for names of the various institutions.
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In general, the primary sector is characterized by extreme output
 

variation, especially during the 70's and 80's. The reasons have already been
 
and policy and program
enumerated: bad weather, variable world prices 


implementation. All of this is shown very clearly in Figures I-A and I-B.
 
will show that there is
Information presented later in the report (Chapter II) 


another and very serious factor- declining productivity, which has resulted in
 

an apparent reduction in the "importance" of the primary sector in the general
 

economy.
 

Figure 1-B
 

Percent Change in Primary Sector GDP
 

(Constant 1977 CFA)
 

20
 

-I ] 

'I99"S'6 962'SE2 '966 iS? . 5 4 .A 

SECTORAL SHIFTS AND THE IMPORTANCE OF THE PRIMARY SECTOR 

Although the primary sector has declined in importance relative to the
 

other sectors (from 26.5 percent of real GDP during 1960-66 to 21.3 percent over
 

1985-89), it continues to generate much of the variation in economic growth, a
 

large part, hut not all, of which can be attributed to rainfall variation. It
 

is also important to remember that the groundnut oil mills contribute around 12
 

percent to the secondary sector (3% of :he zotal in 1988) and that overall
 

agriculture provides raw materials for about 30 percent of Senegal's industry
 

[MAPS Phase II, pg 7, 1990].
 

Dakar and the nearby areas dominate economic activity -n Senegal, largely,

because of the ccncentration of administrative, secondary and tertiary activity.
 

Recent data are not available, but for the 1981-84 period this area accounted
 

for 55 percent of national GDP [MDR, 19E6, pg 8. Although the primary sector
 

only accounts for about 21 percent of tc:al GDP, L4_nercent of CDP generated
 

outside the Dakar area is attributed .o the - sector. Given this hizhl
 

skewed economy, it is not surprising that o'ver one-third (37%) of :he permanent
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markets are located in Dakar, or that Dakar has over 80 percent of the registered
 

merchants (Ministry of Plan, 1989, pg 35].3
 

A part of the development "problen" for Senegal is that, despite the 
dominance of the major urban center in overall economic activity, the greater 
portion of its people are employed in its most volatile sector - agriculture. 

The rural sector accounts for two-thirds of Senegal's total active population 
and 60 percent of Senegal's active population lists agriculture/transformation 
as their profession (Table 2). 

Table 2
 

Professions of Senegal's Active Rural and Urban population (1988)
 
(Thousands and Percent by Profession)
 

i Nuirer (000) Percent
 

Total Rural Urban Total Rural Urban
 

!Managentent 16.0 1.3 14.7 0.7 0.1 1.8 
.Ed cation 23.9 1.9 Z2.0 1.0 0.1 2 7
 

,Technician 103.4 18.5 84.9 4.4 1.2 10.5
 
!Comerce 119.7 40.2 79.5 5.1 2.6 9.8
 

iAgriculture 1,438.3 1,346.8 91.4 60.7 a6.4 11.3
Production 260.9 5L.2 2C2.8 11.0 3.7 25.0
 

Labor I 79.4I 24.1 55.3 3.4 1.5 6.8 

'Sales/Servicl 326.7 J 67.0 259.7 1 3.8 4.3 32.0 

:Total 12,368.3 1,558.0 810.3 100.0 100.0 100.0
 

Source: 1938 Population Census, Tabte 5.06
 

Even among the urban population, agriculture ranks relatively high (11%
 

of the total active urban population, the fourth highest ranked profession).
 
,hilethe Census data with respect to women probably has some definitional
 

problems, it still helps to establish a perspective. According to the 1988
 
Census, 26 percent of the active population was female and 63 percent of the
 

active female population had "agriculture" as a profession.
 

The larger part of GDP generated ir the primary sector comes from crop
 
based agriculture and livestock; the two together accounted for over 75 percent
 

of primary sector GDP in 1989. The shares of the four sub-sectors in the primary
 

sector (agriculture, livestock, fishing and forestry) vary considerably over
 
time, depending on rainfall and crop production. However, as shourn in Figure
 

2, there has been a tendency for the livestock sub-sector to gain share while
 

3
The i portance of Oakar and particularly the tertiary and acministrative sectors in Dakar eromasize 

Senegal's dependence on donor financing. Although it iG not appropriate to attribute all of the economic 

activity in Dakar to concr financing, neither is it inappropriate to suggest that a large part of that activity 

4s generated by donor 'in&ncing.
 



the fishing and forestry sub-sectors have remained reatively stable. Also,
 

although there has been a slight positive trend in total primary sector output
 
total in 1977.
(in real terms), the total in 1969 was only a litte above the 


This points to the major focus of this analysis, the Potential for improving the
 

rate of growth in the primarv sector with the emphasis on crop based
 

This does not mean that the other sub-sectors have less potential
agriculture. 

nor that they are unimportant. The Mission decided from the beginning that
 

because of relative comparative advantage and other donor involvement, livestock
 

and fishing would not constitute a part of this anal.sis.
 

Figure 2
 

Real GDP in the Primary Sectr, by Sub-Sector 
(Billion 1977 FCFA) 

1401

........ ......
140 .........................,--..................................... 


...
20 .... ...S!
 

'977 79 gel 9M ;F__ "27 "s 

978 ;32~ -;h ;3. ;33 

Agricultural exports, crop marketing in general, and food aid are discussed 

in some detail in Chapter V of this report - only a brief sui~mary will be given 

here. As would be expected, given price and weather variation, earnings from 

crop exports in the 1980's have shown a lot of variation. The value of crop 

exports varied from a low of about 20 billion FCFA in 1980 to a high of 65 

billion in 1983 and 1984, for an average of 40 billion FCFA (21% of the value 

of all exports - for comparison, exports of fish and fish products acounted for 

almost 23% of the total, so the primary sector has averaged about 44% of export 

earnings). Within the crops sub-sector, groundnuts and ;roducts accounted for 

almost 81 percent of the crop t:tal (17% of a:' export earnings), cotton for 12 

percent and fruits and vegetables for 7 percent. 

Food aid has effectively filled the 7ap be:teen domestic production,
 

commercial imports and national food requirements. Virtually all ccxnercial
 
imports are through a state agency - CPS?. Food ald imports are programmed by
 

a joint GOS/donor committee, which mee:s after the first food production
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estimates are available (November) and most of the currency generations are
 

programmed by a joint institution, the Common Fund. With the exception of crisis
 

years, food aid has amounted to around 10 percent of total food grain imports.
 
food aid to the "gap", food aid,
Since considerable care is taken to limit 


not a big issue in Senegal. Currency generated has, generally, been
itself, is 

used to support local cereals marketing and processing (the Common Fund) and to
 

assist the GOS in covering costs associated with policy reform (the PL 480 self-


The role of the state in importing and distributing cereals
help measures). 

an issue and is the subject of an active dialogue between
(essentially rice) is 


the GOS and the various donors. This is discussed at greater length in Chapter
 

IV. 

Structural Adjustment, Investment Priorities and the Policy Dialogue 

The earlier discussion summarized some of the history of policy and 

economic adjustment activity in Senegal. Given the relative stagnation of the 

sector, in terms of real GDP, these interventions can be judged to have been only 

moderately successful. Growth has been very low and highly variable - there 

are still serious constraints. Current GOS policy, as defined by the 1984 "New 

Agricultural Policy", the four SALs and more recently by the DPDA and the 

donor/GOS dialogue in preparation for the Agricultural Sector Adjustment Loan
 

(?ASA), is aimed at relieving many of the constraints which have contributed to
 

the present status of the sector.
 

Since 1983 the Government of Senegal has been implementing a
 
The


package of structural and macroeconomic policies.

Structural 

Adjustment: adjustment process is now operating under the Medium and Long-


Term Structural Adjustment Program (1984/85-1992/93). During

the Impact


______the period 1983/84 to 1989/90 the Government of Senegal has
 

tak(.n ste;s to:
 

* Liberalize the nazional economy;
 

+ Reduce agricultural and induszrial production distortions;
 

# Strengthen public investment prograrming;
 

# Initiate refoim of the public enterprise sector;
 

* Reduce its overall fiscal deficit;
 

* Pursue an appropriate credit policy; and
 

# Put in place a prudent external debt management policy.
 

The macroeconomic policies implemented have contributed in some measure
 
to a dampening of inflationary
to a revitalization in the national economy; 


pressures; and to strengthening of the counzry's external sector position.
 

'The materiat *1 this section of the report is taken from [Eriksen, 19903. Much of the text is 

ver:atim, but in some cases it has oeen jited a/or re-arranged. 
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However, as has been the case since independence in 1960, Senegalese economic 

planning at all levels continues to be significantly affected by exogenous 

factors -- chiefly the spatial and temporal distributions of annual precipitation 

and its effects on crop and livestock production and agro-industrial activity; 

and, to a lesser extent, secular trends in world prices for Senegalese exports. 

The adjustment period in question, therefore, can be broken dou in three 

distinct sub-periods during which factors exogenous to the adjustment process 

- i.e. annual rainfall distributions over the entire period and, more recently, 

locust invasions and civil disturbances -- affected the economy. From 19831'84 

to 1984/85, there was a drought-related decline in economic activity which set 

the zone for the effective start of the current adjustment program. From 1985/86
 

to 1987/88, Senegal had a period of relatively good rains and, as a consequence,
 

real gross domestic product (GDP) grew at an average annual rate of 4.2 percent, 

substantially exceeding a population growth rate estimated at 2.7 percent.
 

In 1988/89, the economy was once again adversely affected by poor rains 

and locust invasions causing subsequent declines in agricultural production and 

related agro-industrial and trade activities. This situation has been made more 

difficult by civil disturbances arising from difficulties between Senegal and 

neighboring states and from domestic interest group reactions to the strictures
 

and uncertainties imposed by the structural adjustment process. As a con

sequence, !989/'90 has been a year of economic recovery with increased domestic
 

tensions, necessitating some reformulation of the content and timing of key
 

macroeconomic targets in the adjustment program.
 

According to recent appraisals from the IMF [March 19901 and the Wcrld 

Bank 'November 1989] , the Senega.ese macroeconomic structural adjustment program 
is ,broadly on track". :he government is still pursuing a two-pronged economic 

strategy focussed on the promotion of private sector activizy and the 
strengthening cf public resource manazement. This strategy continues to aim at 

achieving an average annual rate of zrowth of real G:P of 4.0 percent; containing 
the rate of infl2ation, as measured by GDP deflator, at 2.3 percent; and reducing 

the external current account defici:t, excluding official grants, to 6.1 percent 

cf GDP by 1991/92. Taking into account the programrned reduction in the ex:ernal 

Treasury financing requirements from CFAF 97.9 billion in 1989/90 to CFAF 35.0 

billion in 1991/92, the balance of pa,menzs would record surpluses, excluding 
debt relief, star:ing in 1990/91. 

In general, the structural adjustment program has been reasonably 

successful in introducing a greater measure of stability into the economy in 

the second half of the decade. In addition, given that Senegal as a member 

state in the West African Monetary Union hLs essentially no direct control over
 

its currency and cannot resort to direct devaluation of the CFA Franc (FCFA) as
 

a policy instrument in its structural adjustment program, the government through
 

resort to second best measures -- i.e. , tariff protection and other controls on 

imports, limited export promotion, measures to dampen inflationary tendencies. 

and gene al tightening in monetary and fiscal policies -- has at least succeeded 

in forcing a decline in the real effective exchange rate. This decline has now 



10
 

reached the point where the distortions created by overvaluation are, at least,
 
.
 

no worse than they were at the beginning of the decade (Figure 3)S


Figure 3
 

Nom.nal and Real Effective Exchange Pates (1980-1989)
 
(1980-100)
 

S\
 

' '.." 

I., .	 .. i 

n t .J 	 - ' 

addi 	 maoutputcs; et
on i uloture genertand 	 v idce y h
 

* 	 efforts to stimulate greater private sector participation in the 
sector; 

5Measures e-cessary to adjust for the overvatuation have been a part of the dialogue associated wiath
 

the ceveio=7nt of the PASA -- especially as related to iffTorted rice. There are those who 00 mot agree that 

it is to early to pass judgement. See [Berg, 1990).adjustment has "worKed" and who argue that 
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reforms of and reductions in the scope of public enterprise
 

involvement in the economy;
 

+ price policies affecting the terms of trade and mitigating 

disparities in income distribution between rural and urban 

inhabitants; and 

greater effort by government to improve its allocation of budgetary
 

resources to sectoral activities and eliminate or defer low priority
 

expenditures in conformance with the strictures of the macroeconomic
 

program.
 

4 

In the 	agricultural sector, the most significant improvements of the decade
 

have come in the following areas:
 

+ 	 Deregulation of domestic coarse grain markets (except rice);
 

* 	 Elimination of subsidies on most agricultural inputs (except
 
SODEFITEX);
 

4 	 Reduction in public enterprise involvement in sector activities and 

greater enforcement of financial accountability through management
 

contracts;
 

* 	 'Wil.ingness to use agricultural price and trade -:olicies to affect
 

improvements in terms of trade and income disparities; and
 

+ 	 Greater restraint in and scrutiny over allocation of available 

budgetary resources, coupled with greater transparency in accounting
 

procedures.
 

In s=n, then, as a result of progress with the structural adjustment
 

program, agricu-:ural markets in Senegal -- with -he principal exception of rice,
 

groundnuts, and cotton -- are subject to significantly less governent
 
the case before the mid-1980s.

6
 
interention and control than was 


Allocative distortions in use of agricultural inputs flowing from
 

government subsidy programs have essentially been eliminated -- with the sole
 

exception of inputs distributed through SODEFITEX for cotton and maize -- and
 

even these subsidies are to be eliminated in 1993. As a result, farmers' use
 

of most purchased inputs has declined significantly but residual input use is
 

almost certainly being allocated more efficiently.
 

Some of the largest and most deficient agricultural public enterprises
 

have been disbanded and others are schedulid for privatization or elimination
 

before the end of 1991. Management contracts, organizational and financial
 

restructuring, reductions in force, and other cost savings have been effected
 

in many of public enterprises remaining and the government has pledged to
 

continue and accelerate these activities under SAL IV and its agreements wi:h
 

the IMF.
 

The problem is, according to Berg (1990], that many of the adjustment measures have not been 
irrtemented so adjustment has been delayed. 



Government use of agricultural prices, monetary and fiscal restraints, 

and trade policies in the 1980s appear to have benefited the rural populace more 

than the more affluent, urban population. Increases in nominal -. if not real 
. agricultural prices for major commodities probably improved rural incomes 

where real incomes in the formal sestor were declining
relative to urban ones, 

hat is to say, the rural/urban terms
significantly over most of the decade. 


on
of trade has improved - but both are worse off And, government restraints 

of these
the importation of rice limited to some extent the negative effects 


importations on domestic cereals prices, marketing and consumption.
 

Some progress toward restructuring the economy has been made, but many of
 

the more difficult adjustment decisins remain -- especially in deining and
 
implementing explicit adjustment programs in agriculture. The World Bank's
 

latest Structural Adjustment Loan (SAL IV) and the PASA now being discussed "i'
 

help to impl-ment some of these difficult decisions.
 

-he first three structural adjustment programs were aimed, 

Policy generally, at deficit reduction and improving Senegal's
 
,hile all of the SAL's also


Dialogue: balance of payment status. 
and
included market liberalization, prvatzaton
Agricultural 


nst-iutons, SAL IV and the 
Sector reorganization of para-public 


Adjustment discussions which are expected to lead to an Agricultural

Sector Structural Adjustment Loan will ex:nnd the "adjuszment"
 

rrocess with significantly more priv'atiation and market
 
liberalization.
 

The SAL IV agreement signed in February 1990 is the most complete, recent, 

statement of negotiated policy co=.itments with a detailed agenda of actions to 
be taken, and a timetable for their execution. Annex I presents the most 

complete su-mary available of the actions negotiazed and the time frames adopted 
for macroeconomic and structural adiustment policies for :he period 1989/9C to 

199/92. The agricultural sector policy reform ccmtitments made b, the 

goverrntent have the objectives of: 

* Expanding and diversifying production;
 

4 Increasing net sectoral contribution to public finances; and
 

* lNarrowing price distortions.
 

.he government commits itself to pursuit and de'elopment of the reform
 

process envisaged in the New Agricultural Policy, specifically including gradual
 

he princatL iources of information relevant to this objectiva are recent Goverrment of Sene;aL
 

statements of intent with respect to structural acjustment and te agricultural sector -- i.e., the Dectaaton
 

oe Dctiticue ceDeveloocement Agricote 'Republique du Senegal, Deceftre 19J] and its ioLlow-up Plan d'A:c-s
 

[Mai 190]; and the Lettre de Politioue oe Deveioppe'me-t O .atriemeProora-,me cj;ustee- St-uLt.'. fSA. :V)
 

'Repbtioue ou Senegal, 29 Decentre 1989]. These cocanents are s opementec .1tr ecoros of comim2tments mace 

to the world Bank and the IMF in the euntext of the SAL IV and the Enhanced StructuraL Adjustment Facity • 

. i.e., Seneoca: lotiCyFramework Paper. 1989/90.1991? :wortd Bank, 15 Novemoer 1989] and Seeoal -• iCte'm 

Review Under the Seco.'c Annual A-an:eme"t Unaer te En,anCed Stu:tur.l AC;'sTre-1 rac;ity :;MF, !4 Ma-cn 

1990) -- as they pe-tain to the agricm.tura sector. Finally, other information related to the on-going rm..ti

donor/GOS negotiations over the proposed worl= Bank SECAL and the allied tiLateraL conor programs was reviewed.
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elimination of price distortions and subsidies and disengagement of government
 

from productive and commercial activities.
 

In the cereals sub-sector, a commitment is made to promote substitution
 

of domestic coarse grains for imported rice. And, r' move toward a less costly
 
foreseen to
and more sustainable policy for irrigation. The major elements 


achieve these commitments are:
 

+ 	 Testing suitable technologies at different scales of production;
 

+ 	 Setting criteria for adjusting price(s) of imported rice to provide 

an adequate degree of protection for local cereals; 

+ 	 Rationalizing the domestic pricing of rice;
 

+ 	 Developing capacity within the Ministry of Rural Development to use
 

and improve agricultural pricing models; and
 

+ 	 Implementing the third Lettre de Mission of SAED relating to phased
 
disengagement from productive and commercial activities, full-cost
 

pricing of irrigation water for farmers beneficing from double
 
cropping, and autonomy and privatization of rice milling activities.
 

In the groundnut sub-sector, the overall objective is to reduce the sub-sector
 

financial deficit. These is to be done through:
 

Rationalizing the groundnut processing capacity of SONACOS -- the
 
parastatal oil groundnut processing company;
 

Adopting a flexible system for determination of producer prices for
 
oil groundnuts in line with world market conditions;
 

Executing a technical and financial study of SONACOS and instituting
 
a system of regular independent audits;
 

+ 	 Revising the protocol between SONACOS and the government;
 

+ 	 Strengthening the guarantee fund for groundnuts to monitor the 

financial performance of SONACOS and associated enterprises; and 

+ 	 Privatizing the commercialization of confectionery groundnuts.
 

In the cotton sub-sector, the overall objective is to reduce the cost to 

public finances. This is to be accomplished through the preparation of a 

recovery probram for SODEFITEX -- the parastatal cotton company -- to include 

technical performance criteria, internal economy measures, and the progressive 

reduction ci subsiuies on inputs provided to farmers. 

In The sugar sub-sector, the objectives are to reduce the cost of producing 

domestic sugar and reduce the cost to the CSS -- the private monopoly sugar 

company. These objectives are to be accomplished through: 

Preparing a plan of action to further increase productivity at the
 

CSS:
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* 	 Renegotiating the agreement on the determination of domestic sugar
 

prices: and
 

4 	 Linking the reference price for local industrial sugar users to 

world market prices. 

A commitment is made by government to increase the sustainability of the
 

rural 	credit system. The major actions are envisaged:
 

* 	 Drawing up a plan for the reform of the agricv.1tural credit system:
 

4 	 Opening the capital of the CNCAS -- the national agricultural credit 

bank -- to private participation and increasing its commercial 
autonomy; and 

Preparing a program for recovery of overdue loans and advances;
 

setting up an analytical accounting system; and instituting annual.
 

external audits fcr the CNCAS.
 

Crop diversification and export promotion are to be pursued through
 

development of cash crops for domestic consumption and export and stimulation
 

of domestic and foreign investment for the development of high-yield crops.
 

The government is to prepare a plan of action to promote crop divetrsification,
 

including steps to facilitate the marketing and export of fruits and vegetables.
 

Improving the land tenure system and reducing administrative obstacles to
 

the productive use of land is also an element of the sectoral program. This
 

objective is to be forwarded by:
 

Defining and introducing an initial series of studies, consultations,
 
and specific measures designed to improve the land tenure system;
 

Reviewing regulations and adinistrative systems governing t*e 
allocation of irrigated land in the Senegal River valley to foster 
more intensive land use; and 

+ 	 Preparing and introducing a new rural code.
 

Supplementing the commitments made in land tenure reform, the government
 

is to develop national and region-specifiu approaches to the productive
 

management and conservation of natural resources. It is to set up an
 

administrative framework for implementing and evaluating pilot natural resource
 

conservation and management activities.
 

Finally, the SAL program aims at strengthening the policy-making capacity 

of the Ministry of Rural Development by establishing a small strategy unit with:n 

the Ministry to program and implement agricultural policies. 

In aldition to comnitments made by government to agricultural sector 

in two other areas -- i.e. parapublic sector refcr.reforms, proposed reforms 
ani investment programming -- ave significant impacts on the sector if 

implemented. 

Under the parapublic sector reform, the government is committed t 

privatize 35 parapublic enterprises and to liquidate an additional 10 enterprises 
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by the end of 1991. In line with this commitment, a list of target enterprises
 

to be privatized -- or, in the event of non-sale, liquidated by the end of 1991
 
.- has been drawn up. Agricultural enterprises included on the list include:
 

SENPRIM, the Projet Fruitier de M'Boro, CNCAS, SEPFA and SONACOS. In addition,
 

SOMIVAC and SEIB (the groundnut mill in Diourbel) were scheduled for outright
 

liquidation by 30 June 1990.
 

Other parapublic enterprises not subject to privatization and/or
 

liquidation are to be the subjects of cost reviews, reductions in force, regular
 

external audits and stri:ter management contracts with the government.
 

Finally, the investment programming is to be tightened considerably under
 

the structural adjustment program. Actions to be taken in this regard include:
 

+ 	 Adopting an annual public investment program in the context of a 

three-year rolling public investment program; 

+ 	 Rationalizing budget preparation and ensuring close coordination of 
the ministries involved; 

# 	 Transferring resporsibilities for project identification and 
preparation to certain technical ministries; 

+ 	 Adopting and periodically reviewing sector investment strategies;
 
+ 	 Adop:ing a uniform approach to project preparation and appraisal;
 

+ 	 Consolidating the investment outlays financed by foreign grants and 

loans with the regular budget monitor.ng and expenditure control
 
processes; and
 

* 	 Im'roving the monitoring of projects.
 

Current Dialogue
 

Current dialogue relative to agricultural policy revolves around
 
development of an Agricultural Sector Adjustment Loan (PASA after the French
 
title). This dialogue is being pursued jointly by the orld Bank, The French
 
(CCCE and FAC), the European Development Fund (FED), USAID, and the Germans
 
(KFW). 'hile the discussions have progressed slowly the process has led to an
 

unusually high degree of donor coordination and a common stand on most basic
 

issues. The exact amount involved is not know at this time, but it will probably
 
total around $100 million. The PASA extends and supports SAL IV and the
 

agricultural portions of the various USAID-ESF programs. The formal dialogue
 
was initiated December of 1989, following ievelopment of the Declaration de
 

P2litiaue de Developpement Agricole (DPDA), (actual discussions have been
 
underway since 1988).
 

As with most statements of policy intent, the Senegalese policy
 

declarations with respect to the agricultural sector in the DPDA were stated in
 

broad and often ambiguous terms. They lacked critical information as to the
 

operational details of policy changes and projected implementation schedules
 

for the timing of such changes. The DPDA preamble essentially reiterated the
 
goals 	of the 1984 NPA:
 

http:monitor.ng
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* A better distribution of income with respect to rural areas;
 

* A reduction in rural/urban migration;
 

* Balanced regional growth:
 

Improved food security through increased production and consumption
 

of local cereals; and
 
* 


Better management of resources -- particularly soils --coupled with
 

better integration of agricultural, forestry and livestock.
 

The DPDA was followed (May, 1990) by a supporting "Action Plan" which was
 

developed following joint discussions of the DPDA. This document oriented the
 

"adjustment" actions toward a large number of studies and "measures to be
 

determined". Following extensive donor consultation and further discussion,
 

the GOS agreed to produce another action plan. The donors also prepared and
 

submitted several statements of what they considered necessar engagements
 

(including engagements necessary before additional discussions could take place).
 

The GOS responded with a second action plan (November, 1990).
 

As of the writing of this report, the most recent "Action Plan" had not 

been subjected to a complete review by the donor community, so no joint reaction 
is available. The document is a considerable advance over the first action plan, 

and it does include more specific engagements. It can be said that the document 

does not extend "adjustment" to the limits expected by the donors, either because 

the engagements are still vague or because they are delayed.
8 It is too early 

to conclude just what adjustment measures the final PASA will contain (or even 
that it will be successfully concluded). However, given commitments made under 

SAL IV and some firmly held d convictions, the final version will need to 
contain a reasonable program for the following: 

* Reduced state intervention
 

# Privatization of SEPFA (edible groundnut parastatal) agreed to
 
by the GOS and formally announced.
 

* Privatization of SONACOS (groundnut oil mills).
 

* Privatization of SAED rice mills.
 

* Privatize local rice marketing.
 

* Reduce the role and function of CPSP including: eventual transfer
 
of rice import to the private sector; immediate liberalization
 

of private sector whole and intermediate quality rice imports; and
 
restriction of CPSP activities to the cereals sector.
 

# Reduce the role of the GOS in CNCAS (not to exceed 25% ownership). 

* Elimination of SODEFIT:X subsidies on agricultural inputs.
 

The OPDA preantle concludes by reemohasizing that actions -aken under the sectoraL adjustment program
 
in their eAecution or conseouences.
must not Conflict with those of the NPA and must no: be brutat or raSh 
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# More flexible pricing system
 

* Establish a groundnut and cotton farm pricing system which is more
 
closely linked to world prices.
 

* Eliminate transport subsidy on imported rice (Dakar to the various
 
regions).
 

# Establish a rice pricing system which does not require subsidies
 
at the farm, processing and marketing levels (some combination of
 
import duty, higher retail prices and/or lower farm costs).
 

+ Improved resource management
 

* Increased local control over local resources.
 

* Passage and implementation of a new forestry code.
 

Since a large part of existing policy and of the current dialogue focuses
 
on import substitution and increased local cereals production, and since this
 
will continue to be important, it is worthwhile to look at some price ratios
 
which show, at least partially, how the policy has been implemented. Table 3
 
shows nominal, real and relative real producer price indexes for food crops, cash
 
crops and all crops, along with the consumer price index and urban wage rates.
 
Several relationships are apparent:
 

the relative prices of cash crops and food grains have remained
 
favorable to cash crops the cash/food crop price ratios (column
 
7) are generally greater than one, which is consistent with a goal
 
to maintain farm cash incomes but not with import substitution;
 

* the urban/rural terms of trade has been favorable to the rural
 
community - the ratio of crop prices to urban wages (column 9) is 
substantially greater than one, as is :he ratio of crop prices to 
civil servant wages (column 10); 

real farm prices have remained about constant since 1980 - which is
 
consistent with the information in Figure 2 which shows that real
 
gross GDP from crops has been constant, which means steady per capita
 
declines in rural income - approximately equal to population growth
 
rates (2.1% per year);
 

real urban wage rates have declined substantially, especially over
 
the 1980's; and
 

real civil servant wages have declined faster than unskilled urban
 
wages (last column), except for 1988 and 1989.
 

Thus, in real terms both farm incomes and urban wages have declined (it
 
is just that the decline was greater in the urban sector than in the rural sector
 
so the rural terms of trade has improved relative the the urban sector). Does
 
the decline in per capita farm income conflict with the information in Table 3
 
which shows that there has been a relative cash crop price advantage over food
 
crops? No, what the price ratios show is the intent on the part of the GOS to
 

influence the economy.
 



Table 3 

Producer Price ldexes. Consuiner Price lidex. SHIG aml Civil Servani Wages 1970-1989 

Basic Date Ratitos
 

Year Producer Price index Alt
 
IMonthly Cash All All Crops Civil SMIG
 

Food Cash All CPI SHIG Civil to Crops Crops to Servant to
 
Crops Crops Crops 1980=100 (CFA/hr) Servant Food to to Civil to CPI 
1980=100 1980=100 1980=100] (000/CA) Crops CPI SHIG Servant SIG 

1970 51 41 45 37 51 46.0 0.807 1.227 1.192 1.101 1.083 1.029 
1971 45 1.3 44 38 51 '6.8 0.96S 1.159 1.157 1.050 1.102 1.002 
1972 45 51 48 41 51 4.8.9 1.136 1.177 1.268 1.101 1.151 0.928 
1973 47 51 49 45 51 52.3 1.068 1.095 1.294. 1.051 1.231 0.846 
1974 62 65 64 51 98 62.5 1.059 1.199 0.869 1.134 0.766 1.380 
1975 80 91 86 69 107 67.2 1.131 1.249 1.079 1.431 0.754 1.157 
1976 80 91 86 70 107 66.7 1.133 1.230 1.078 1.442 0.748 1.141 
1977 90 91 91 78 107 66.1 1.013 1.161 1.134 1.529 0.742 1.024 
1978 90 91 91 81 107 77.9 1.008 1.121 1.137 1.301 0.874 0.986 
1979 100 91 95 89 107 100.3 0.911 1.069 1.192 1.059 1.126 0.897 
1980 100 100 100 100 13 111.6 1.000 1.000 1.000 1.000 1.000 1.000 
1981 100 97 99 102 137 110.2 0.971 0.967 0.965 0.999 0.966 1.002 
1982 125 132 129 120 146 116.5 1.049 1.073 1.182 1.233 0.958 0.908
 
1983 125 111 118 134 152 123.6 0.884 0.877 1.036 1.061 0.976 0.847
 
1984 139 
 111 124 148 175 132.6 0.801 0.834 0.946 1.039 0.910 0.882
 
1985 153 
 132 142 17? 184 135.4 0.861 O.823 1.031 1.167 0.884 0.798
 
1986 182 197 190 183 184 146.6 1.085 1.038 1.383 1.4.6 0.957 0.750
 
1987 182 197 190 175 
 184 151.9 1.085 1.085 1.383 1.395 0.991 0.785
 
1988 182 197 190 172 184 156.9 1.085 1.104 1.383 1.351 1.024 0.798
 
1989 193 155 173 169 184 156 0.803 1.021 1.257 1.235 1.018 0.813
 

Source: Wage rates, consurmer price index from [Berg, 1990); producer price indexes calculated from data in Annex II (Lasperes) 
is 1979/80=100 to be consistant uith the Berg data). Food crops are millet, maize, paddy, cowpeas and cash crops are cotton 
edible and oil groundiuts. SHIG is the minimum unskilled urban wage rate. 
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The fact that farm incomes have not increased reflects constraints which
 
Chapters II, III IV
cannot be manupliated by commodity pricing policies alone. 


and V will investigate the issues in considerable detail. The basis of the
 

problem is that increasing population and a relatively fixed supply of land is
 

reflected in a shift from cash crops (groundnuts) to food crops as farmers
 

attempt to produce enough food to maintain their own food security. What the
 

data show is that if farmers could respond, they would most likely do so by
 

producing more cash crops.
 

It is especially true that price policy has not been consistent with an 

import substitution goal so far as local cereals and imported rice are concerned 

- especially after 1988 when the retail rice price in Dakar was dropped from 160 

FCFA/kg to 130 FCFA/kg. The analysis in Chapter IV will pursue this question 

in detail. The point is that local processing of local cereals is problematic 

at current rice prices - especially when confronted by the CPSP subsidy on rice 

transport to the various regions. 

The GOS has agreed to eliminate the transport subsidy by March 1991
 
(as a result of the discussions under the PASA) and has announce a
 

new set of wholesale prices which have already partially eliminated
 

the subsidy (in September, 1990). These data are shown in Table 4.
 

Table 4
 

Official Vbolesale and Retail Rice Prices and Transport Subsidy, bv Reeion
 

(Prices Established September, 1990)
 

Wholesale Price (FCFA/kg) Total Retail Price (FCFA/kg) 

I i Subsidy 

Region May ISMpt ?ter March Etiminate May ISeptember j March -hane1 
1988 I 1990 1991 (FCFA/kg) 1988 1 1990 1991 I 91-8 

:Dakar 120.2 122.4 122.4 2.2 130.0 133.0 133.0 3
 

;Ziguinchor 124.5 126.7 135.2 10.7 135.0 138.0 1.6.0 11
 

lDiourbeL 121.6 123.8 123.8 2.2 132.0 135.0 135.0 3
 

!St. Louis 122.6 124.8 125.1 2.5 133.0 136.0 136.0 3
 

JTanbacounda 125.2 127.1 129.7 4.5 135.0 138.0 138.0 3
 

lKsolack 122.0 123.8 124.3 2.3 132.0 135.0 135.0 3
 
ILouga 122.0 123.8 123.9 1.9 132.0 135.0 135.0 3
 

Thies 120.2 123.2 123.2 3.0 131.0 135.0 135.0 14
 

Kolda 124.5 126.7 133.6 9.1 16.0 139.0 146.0 10
 

Source: MEFP/CPSP
 

Elimination of the rice transport subsidy is a step toward encouraging
 

local cereals processing. However, a retail rice price of 138 FCFA/kg leaves
 

very little margin for marketing locally produced and processed cereals in
 

Tambacounda. This will be covered in greater detail in Chapter IV, but what it
 

means is that grain millers have absolutely no incentive to pay the cost of
 
storing grain so they can operate on a year-round basis. These are all :art of
 

the reason why the PASA discussions have called for additional.adiustment in
 

rice pricing policy.
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It is unfortunate that the discussion about rice pricing policy has
 

addressed the issue in terms of "protection" for local cereals. In fact, the
 
The actual
discussions have only been about adjusting for the over-alued FCFA. 


amount of the overvalue has been accepted by most participants as 40-45 percent.
 
the mid-
What the discussions to date have not fully appreciated is that since 


1980's, rice prices have been set at levels at or above this level. This is
 

costs (CIF), official
demonstrated by Figure 4, which shows imported rice 

wholesale and retail rice prices and the official paddy price converted to a rice
 

equivalent price (Annex VII, Table I contains the data used to create the
 

figure).
 

Figure 4
 

Farm. holesale, Retail and imported (CiF) Rice Prices: 1969-1990
 

(FCFA/kg)
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Official rice prices followed world prices fairly' closely throughout the
 

1970's and into the early 1980's (with the exception of lags in adjusting for
 

world price changes). However, beginning about 19S2 and especially after 1984
 

well above world prizes and the difference
official prices were set at levels 


(perequation) became an important source of revenue for the state. Farm prices 

were raised for the 1984, 1985 and !986 crops and have remained at 85 FCFA since. 

Meanwhile, retail prices were increased to 160 FOFA in 1985 then dropped to 130 

FCFA in May of 1988. Since the farm price was maintained at- 85 FCFA/kg, the rice 
equivalent paddy price (not counting t f a n r i co
 

exceeds the official wholesale price and is about equal to the official retail 

price. There can be no conplaint about the l.evel of protection for locally 

produced rice. The problem is that Senegal has a comzaratS~re disadvantage in 

rice production (DRC of 3-5. depending on the technology used - see Table 17,
it has been
Chapter III). Thus, while there has been a production incentive, 


at a very high cost in terms of domestic resources (it costs three to five FCFA
 

t:o replace one FCFA of import.ed rice).
 

http:import.ed
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Has rice and other cereals pricing policy protected local cereals in a
 

similar way? Yes and no. Official prices were established for cereal grains
 

up to 1988 when they were liberalized. As Figure 5 shows, until liberalization,
 
these prices were set at levels which were consistent with the rice price policy;
 

until 1988, converted to an approximate millet meal price, they were generally
 

at levels which could be considered competitive with rice.
 

Figure 5
 

Wholesale Rice Prices vs Approximate Millet Meal Prices
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Although Figure 5 contains data for only two years of liberalized cereals 

prices, it suggests that millet prices have adjusted so that they are consistent 
with a millet meal - wholesale price equilibrium (i.e the wholesale rice price 

sets a limit on millet prices -as would be expected). 

The history of groundnut pricing has bean similar to the history for rice 

pricing, in that until about 1985 domestic prices followed world prices fairly 

closely (with minor adjustment lags Figure 6). The margin between the oil 

equivalent farm price (farm price/oil yield of 34%) and the unit export value 

grew fairly large during the mid-1970' and the rnid-1980's. But, in 1986 the unit 

export value of crude oil fell well below the farm equivalent price - which is 
why the PASA discussions are calling for a groundnut price which is more closely 

tied to world prices (Annex VII, Table 2 shows the related data). The recent 

margin is even more negative than is shown on :he figure because SONACOS 

processing costs are extremely high (nearly 67 FCFA/kg of crude oil in 1989 and 

because capacity utilization is so low, about 80% of that is fixed cost [SOFRECO, 
1990, pg 129]. Also, beginning 1986 a considerable tax was imposed on local 

consumers, even considering the high processing costs (17 FCFA per kg of crude 

oil refined plus 24 FCFA per kg bottled). There can be little doubt that 
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something must be done if Senegal is to derive any benefit from its maior expor:
 

Figure 6
 

Groundnut Oil Prices: Oil Equivalent Farm Price, Official Retail and
 
Unit Export Value
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SAL IV and the provisions being discussed under the PASA call for
 
privatization of the oil mills. At issue is whether or not the GOS has the L 
to carry through with this "adjustmenz" and, if so, at what speed, and, if so,
 
whether or not the private sector would be willing to participate. The
 
elimination of input subsidies, the transfer of seed storage responsibility to
 
the farmers and the re-liberalizazion of groundnut marketing are all steps toward
 
establishing a more efficient and responsive system. But, as the data have
 
shown, despite a high level of "protection" and reasonable incentives, production
 
has not responded there is still a serious constraint to be addressed.
 
Irrespective of the efficiency of the marketing and processing system, or of how
 
"correct" the policies may be, unless the farming system becomes more productive
 
there is lizzle prospect that Senegalese farmers will be able to respond to
 

either cash or food crop production incentives, or hope for a signif,,ca:
 
improvement in 'heir incomes. It is also clear that a much more comprehensive
 
analysis than simple price ratios is needed in order to sort out the
 

relationships between policy, the economy, the resource base and crop production.
 

The PASA dialogue has become an important element in donor investment and 
support policy in Senegal and has already led to considerable readjustment in 
several investment programs, because the major donors (with a few exceptions) 
have tied new investment programs to completion and implementation of a 
meaningful agricultural adjustment program. The following section provides a 
summary of the existing program. 3ecause of the discussion Process, a number 
of oosit've measures Iave alreadv been taken the GOS: 



* Agreement to eliminate the transport subsidy on internal rice
 

distribution;
 

4 Eliminate CPSP operations in the cotton and groundnut sectors (includes
 

creation of a separate perequation system for groundnut oil):
 

* Announcement of privatization of the edible groundnut sector (process,
 

etc. still to be discussed);
 

+ Agreement to privatize the local rice marketing and processing system
 

(specifics to determined and discussed);
 

0 	Agreement to close the groundnut oil mill at Diourbel; and
 

4 	 Established a scbedule for the final elimination of SODEFITEX input 

subsidies (tc be included in the next "Lettre de Mission"). 

Since delays in preparing and implementing several "Lettre de Mission"
 

which are tied to the ?ASA (SODEFITEX and SAED) and recent termination of several
 

projects have introduced a degree of uncertainty into Senegal's agricultural
 

investment program, the data are not complete. However, since the investment
 
plan is really extectations abolit donor support, the plan does provide an
 

indication of GOS (and the supporting donors) investment priorities.
 

:n the first of the four three year investment programs
 

Investment 	 (1987/88-1990/91), the agricultural sector was broken down
 

into six categories: agriculture, livestock, forestry and

Priorities 


natural resources, fisheries, agricultural water development,
 
and rural water development. In succeeding investment
 

programs, all water development was grouped as a single category and two new
 
categories were added -- agricultural research/studies and institutional
 
support/agricultural extension. A summary of the programmed funding for the
 
agricultural sector in the four successive three y'ear investment programs
 
1987/88-1.90,'lto 1990/91-1992/93 is shown in 'Eriksen, 1990, Annex B :able .
 

Over the four programs, aggregate investment in the agricultural sector
 

was projected to grow from FCFA 280,309 million to FCFA 337,709 million -- or
 

at an interprogram rate of 5.1 percent in nominal terms. At the same time, the
 

agricultural sector's share of the total government investment programs was 

projected to fall from 38 percent of the first three year program to 30.2 percent 

of :he fourth program. 

9
Information with respect 
to the programming of Goverrment of Senegal funding for the agricultural
 

sector was derived from the data presented in the four successive goverrnent investment budgets -- i.e.,
 
P-ooramnes Triennal d'l!vestissements Publics -- dated 1987-1990 to 1990-1993. Although these budgets provide
 

a rolling three year picture of government inierits with regard to agricultural evelopment activities, there
 

were no goverrnent documents available on the actual execution of investment programming -- i.e., Bulletin
 

d-Execution du Progra" d'lnvest issements Publics -- oeyond buaget year 1987/8. One other analysis of govern

ment's second three year puoLic investment program 1958/89-1990/91 was also available but this was an a p-iori 
analysis and contained no information on actual plan irrolementation. [World Bank, 3 June 19a88. Finrtly, the 

inclusion of a project investment activity in a Three Year Plan is not always an accurate reflection of the 

actual state of donor conmitments to the activity; nor are the investment figures cited by project activity 
always accurate. 

http:1987/88-1.90
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Each investment program presents the total investment projected, the level
 

of funding committed, the level of funding still to be negotiated, and the le.'el
 

of unsecured funding by sub-sector and project. In addition, each investment
 

program presents a breakdown of investment in sub-sector and projects in three
 

categories: investment disbursed prior to the program period; projected
 

three year program period; and projected funding in the
investment over the 

investment pipeline after the program period.
 

Over the four investment programs, changes in these three variables are
 

as follows:
 

The percent of investment disbursed prior to the program period rises
 

from 23.6 percent to total investment in the first program to 31
 

percent in the fourth program;
 

.Theprojected investment during the successive three year periods
 

as a percent of total investment remains essentially constant at 

between 47.3 and 51.2 percent; and 

*ne projected pipeline carryover at the end of each investment 

program as a percent of total investment declines from 29.1 percent
 

in the first program to 18.6 percent in the fourth program.
 

Due to the modifications in sub-sector investment catetories between the
 

first and second three year programs, changes in investment allocations between
 

sub-sectors can only be done for the period from 1988 to 190. In general, these
 

changes appear to have been rather minor. Agriculture sub-sector investment
 

remained relatively constant around an average 51.4 percent of total sector
 

investment. Livestock investment continued to be low at about 2 percent of tc-al
 
investment. And, forestry and natural resources and fisheries investments also
 

remain constant at about 9 and 6 percent of total investment, respectively.
 

The three investment categories showing the greater variation were water
 

development. agricultural research/studies, and institutional
 
su~port'azricultural extension. Funding for water development --as distinguished
 
from development of irrigated perimeters -- was 14 percent of investment in 1.988; 

umped to 22.3 percent in 1989; and dropped off again to 18 percent in '.990. 

Agricultural research/studies showed the reverse pattern starting at 10 pe::cent 

in 1988; falling to 2.5 percent in 1989; and rising again to 6.3 percent in 1990. 

Only the institutional development/agricultural extension category shoved a 

consisten: upward trend in investment from 4.3 percent of total sectoral 

investme%,c in 1988 to 7.7 percent in 1989 to 9.3 percent in 1990. 

Sub-Sector Investment Allocations in the Fourth Three Year nvestment ?rosram
 

(I 9;0/1993)
 

In the context of the USAID agricultural sector analysis, the Fourth Three
 

Year Investment Program is of greatest relevance since it covers the period 

1990/91 to 1992/93. As has been the pattern throughout the 1980s, investment 

flows are heavily skewed toward the agriculture sub-sector -- and within it 

toward irrigated agriculture in the Senegal River basin and, to a lesser degree, 

in the Casamance (50% of primary sector investment). The water development sub

sector -- where projects are often in support of development in irrigated 

agriculture areas --is the second most important investment category (18% of the 

primary sector total). (See Table 5). 
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Table 5 

Senegal's 1990/93 Investment Plan for the Prima=y Sector
 

(Distribution by Sub.-Sector and Source)
 

Primary Sector rInvestmentl ot iBitateral ImuttiLateraL jExternal Local IUnsecured 
(million FCFA '1n\&stment Donors I Donors Developnent Funding 

by Sub-Sector) nkM
 

JAgriculture 168,181 88,556 46,338 11,045 20,318 1,924
 

2460 9,722 2,713 12,090
60,888 33,903
WatrtOvto
Institutional Support(a) 31,452 15,247 9:804 749 5,652
 
Forestry/Nat. Resources 29,548 15,353 10,240 520 3,435
 
lAg. Research/Studies 21,311 5,473 6,156 267 9,415
 
IFisheries 20,570 14,476 3,210 2,184
 
!LivestocK 5,759 2,288 807 2,314 350
 

[Totat Primary Sector 337,709 175,296 79,015 22,303 46,731 14,364
 
Other Sectors 782,316
 

;TotaL Investment 1,120,025
 

IPercent of Sub-Sector
;Total by Source (I.) M M M (I.) M%
 

IAgricuLture 100.0 52.7 27.6 6.6 12.1 1.1 

iWater Deveiolinstitutionat entSuport 100.010C.0 55.748.5 4031.0 
16.0 . 

4.5
1. 

19.9 

!Forestry/Nat. Resources 100.0 52.0 34.7 1.8 11.6 1 
iAg. Research/Studies 
'Fisheries 

100.0 
100.P 

25.7 
70.4 

28.9 
15.6 

1.3 44.2 
14.0 

ILivestock 100.0 39.7 14.0 40.2 6.1 

iTotat 100.0 51.9 23.4 6.6 13.8 4.3 

!Percent of Source Total 
!oy Sun-Sector ) (%) (%) (X) 

:AgricuLture 19.8 50.5 58.6 49.5 j 3.5 13.4 
water Develo:,ient 
Ins:itu:ional Support 

;Forestry/Nat. Resources 

18.0 
9.3 
8.7 

19.3 
8.7 
8.8 

3.1 
12.4 
13.0 

43.6 
3.4 
2.3 

1 
1 

5.8 1 
12.1 j 
7.4 I 

84.2 

Ag. ReseIrchlS"L~ies
Fsheries 

6.3 
6.1 

3.1 
8.3 

7.8 
4.1 

1.2 20.1 
6.2 I 

!Livestock 1 1.7 1.3 1.0 5.0 1 2.4 

iTotal 100.0 100.0 100.0 100.0 100.0 100.0 

:Primary Sector % Totpr 30.2 
Other Sectors % Total 69.8 

Source: [Eriksen, 1990, Anvex B]
 

(a)Fundin; primarily from the USAID Agricultural Production Support project (APS) and the new 
World BanK agricultural services project. The APS project s scheduled 'or termination at the 

end of Decemoee, 1990. The funCs remaining will be transferred to the USAID Agricitural
 
Sector Grant.
 

() Local unding represents partic,;ant contribution and GDS suoport. GOS support ,ncludes 
salaries, etc. 
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Proiected nivesterent by Sub-Sector and Source of Fundin2
 

dominates Senegal's
Projected funding by bilateral donor agencies 

are
agriculture sector investment program for the early 1990s. Bilateral donors 


expected to contribute 51.9 percent of total sectoral investment and will also
 

be the major funding source for project activities in all sub-sectors except
 

livestock and agricultural research/studies. All together, donors are expected
 

to provide about 82 percent of the total investment budget (Table 5).
 

In the livestock sub-sector, investment from local sources (the government
 

and project participants) will be the only significant source of funding because
 

French participation in the SODESP livestock project had been cancelled.
 

In the agricultural research/studies sub-sector, primary funding is
 

followed by multilateral and bilateral
projected to come from local sources, 


donors. External donor participation in this sub-sector largely involved with
 

the new World Bank agricultural research project, which has co-financing from
 

several bilateral donors.
 

Italy is projected to be the largest individual investor in Senegalese
 

agriculture with 13.8 percent of total sector investment -- i.e., FCFA 46,605 

million. French investment -- i.e., CCCE and FAC - - is projected at FCFA 26,760 

million -- or 7.9 percent of the total. The United States is the third ranking 

bilateral donor (6 percent); followed by West Germany (4.5 percent), Canada (4.4 
expected to
percent), and Japan (4.1 percent). Ten other bilateral donors are 


fund 11.2 percent of the total sectoral program.
 

.orld Bark funding is projected to be 45.7 percent of total multilateral
 

donor investment -- or FCFA 35,744 million. EEC investment is next most 

important with funding of FCFA 22,763 million (28.6 percent). And, the African 

Development Fund and United Nations agencies -- i.e., FAO and VNDP -- are, 

respectively, the third and fourth most important multilateral investment
 

sources.
 

.unding from external development banks is expected to make up 6.6 percent
 

of the total investment program. The most important investment source is the
 

West African Deelopment Bank; followed by the Arab Development Bank and the
 
Islamic Develo.nent Bank. The African Development Bank has token representation
 

in the investment program. [Eriksen, 1990, Annex B Tables 4 and 5].
 

Orientations of individual Donors bv Sub-Sector Investment
 

The Fourth Three Year Program presents a picture of Senegalese evaluations
 

of individual donor commitments to the development of the agricultural sector.
 

These evaluations appear to be based on a donor's previous track record of
 

projectized assistance; firm commitment documents and budgets for on-going
 

projects: and government expectations of further involvement.
 

the current Three Year Program lists
 

ninetcen separat.e donor agencies and twenty-two separate external funding
 

sources. If separate sources of investment from the same donor are combined
 

for France and GTZ and KFV for West Germany) the ranking of the
 

Within the agriculture sub-sector, 


(CCCE and FAC 

major donors by projected sub-sector investment is as follows:
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1. 	 Italy (FCFA 27,135 million -- and 16.1 percent of sub-sector 

investment); 

2. 	 World Bank (FCFA 20.272 million -- 12.1 percent);
 
3. 	 European Economic Community (FCFA 17,633 million -- 10.5 percent);
 

4. 	 France (FCFA 16,030 million -- 9.5 percent); and
 

5. 	 West Germany (FCFA 11,774 million -- 7 percent).
 

In the livestock sub-sector, external donor investment is insignificant
 
relative to the projected sectoral program. In reality, it is virtually non
existent since French involvement in the SODESP has either been cancelled (CCCE)
 
or already spent (FAC). If one takes the changes into account and the fact that
 
approximately 77 percent of EEC investments are shown as having been disbursed
 
prior 	to 1990, then the United States (the USAID water buffalo project) remains
 
as the only significant external donor still funding specific livestock
 
activities.
 

The forestry and natural resources sub-sector shows the best balanced
 
distribution of projected investments between donors. While Canada is projected
 
to be 	the largest single sub-sector investor -- FCFA 5,000 million and 16.9 
percent of t'ie sub-sector program -- three other donors are expected to fund 

programs at levels of FCFA 3,000 to 3,500 million -- i.e., the ':orld Bank, West
 
Germany and the United States. In addition, six other donors have projected
 
investment levels of between FCFA 1,000 and 2,000 million.
 

Projected investment in the fisheries sub-sector is expected to come from
 
three principal sources: Canada (FCFA 6,711 million); Japan (FCFA 5,150 million);
 
and the African Development Fund (FCFA 2,666 million).
 

The water development sub-sector -- i.e., borehole and shallow well 
development and maintenance of pumping equipment -- has by far the highest level 
of investment in the unsecured category (19.9 percent). It also may be a sub
sector with zhe greatest potential instability in projected investment since 
almost 25 percent of the total investment is ascribed to Italy which has 
indicated that only about one-third of it! total program will actually be funded. 
After 	Italy, the next largest investor is projected to be the United States (9.9 
percent) but this is largely the Bakel project which has been terminated;
 
followed by nine other donors with projected programs between FCFA 2,000 and
 
4,000 	million.
 

The agricultural research/studies sub-sector is dominated by one large 
project -- i.e. Recherche Agricole II -- with major external financing from the 

world Bank and local government resources (71.6 percent of total sub-sector 
investment). The remainder of projected investment is split between a USAID

sponsored hydrological study (7 percent); an Italian-sponsored research project
 
for irrigation water management using alternative energy sources (14.6 percent):
 
and a whole range of small and diverse technical studies (6.8 percent).
 

The principal investment activi:ies in the institutional develoyment sub
sector are expected to be the World Bank-sponsored Agricultural Services Project
 

(23 percent); the USAID-sponsored Agricultural Production Support Project (21
 
percent), due for termination at the end of 1990; and the French-sponsored Three
 
Year Seed Plan (18.6 percent). The balance )f the sub-sector investment program
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is projected to be small grants to specialized government agencies for soils and
 

fertilizer work, environmental activities, and regional agricultural planning.
 

Complete details of projected sub-sectoral investment by donor is presented 
in
 

[Eriksen, 1990, Annex B Tables 6 and 7].
 

Retional Orientacion of Projected Investment in the Fourth Three Year Program
 

The Government of Senegal's current investment program projects an
 
The rest
allocation of 27 percent of sectoral investment to national projects. 


of investment program is allocated by regions in close conformity with the stated
 

the NPA c- 1984 and the DPDA of 1989. (Table 6).
objectives and biases of 


Investment is concentrated on irrigation projects -- i.e., large public
 

and small private perimeters -- for rice production in the Senegal River basin,
 

coupled with complementary support efforts in rehabilitation of infrastructure,
 

water development, farmer organization, and resource conservation. Projected
 

investment amounts to 26 percent of total sectoral investment and involves all
 

of the major donors and many of the minor ones.
 

Table 6
 

SENEGAL'S 1990/93 INVESTMENT PROGR-_M - TOTAL PROGRkM 
(PERCENT OF SECTOR BY REGION) 

TOTAL
I AG IC. AGRIC- iFSHERIESjFORESTRY/i INST. I LIVE- i WATER 

REGION RESEARCHI ULTURE IRESOURCES1 DEVELOP! STOCK DEVELOP I
 

I II I 
IOAKR I 15.2 1 1.1 0.1 1 1.0 

3.8 1 3.9 8.7 13.0 6.0 12.0 26.5
ST LOUIS 


LOA 15.3 3.6 12.2 1 5.0 4.3 5.1 

L 17.4 1.5DIOURBEL 1.3rATICK 11.6 1 . 1 5.7 1 


1.51
ITHIES 15.3 1 6.8 1 0.4
GNUTSBASIN - .2 


27.9 18.9 39
S|NESAL 

KOLDA 1 25.7 13.0 1 13.9 

ZIGUINCHOR 0.3 14.5 
. 7.28 3.5

TAMBACOUNDA1 2.7 5. 
0.16 0.1JSOUTH/SE I 


1.1 1 0.21IZIGUINCHOR/ I - I - I 


1TAMBACCUNDA I
 

78.0 1 5.2 1 32.1 1 12.1 I 89.0 27.8 39.3 26.4NATIONAL 


1100.0 1100.0 100.0
100.0
ALL O100.0 1100.0 

% Z% 18 I OCI


PERCENT I 6% 50% 6% 9% I 

Source: [Eriksen, 1990, Annex B Table 91 
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complete the
The Agricultural Sector Grant, now under discussion, will help to 


sector through privatizacion of rice milling and
privatization of the cereals 


marketing.
 

Table 7
 

USAID Non-Project Assistance to Senegal, 1985-1991
 

Program j Date of Planned I Initial
 

Title Original Cw tet ion obligation Note
 

Agreement Date (dollars)
 

Economic Support December Septemrer 26,500,000 Programs designed to assist the GOS meet
 

costs of structural and economic
fund Programs 1985 1991 (ESF IV, V the 

and VI reform. These programs have supported
 

privatization of SAEO operations in Land
 

preparation, input distri Jtion &no e .ip.
 

repair. The set the stage for eventual
 

privatization of rice milling.
 

Pl 480 Title I 1986 1990 34,500,000 This is an annual program. The local
 

(Rice imorts to 
 currency generated has been used to phase
 

heip fill the owt fertilizer subsidies, eliminate price
 

national fOCd support operations for local cereals and
 

for lii.ioation of sector oebts.
aeficilt) 


Source: [uSAIO/Senegai, March 19;01
 

Proiect Assistance
 

USAID's project assistance p6rtfolio has been oriented toward support of
 

the NAP. Since the NAP stressed irrigation development, a large part of the
 

program has been to support that goal. Specific projects exist for OMVS, OMVC,
 

an irrigation development in Bake?. (will be terminated this year), a project to
 

test the viability of water buffalo in the river valley, and a project to
 

strengthen ISRA's research in the River Valley. An additional project, Southern
 

Zone Water Management, will help farmers in the Casamance reclaim saline soil
 

and improve water management techniques (Table 8).
 

The Mission also has three nationwide projects: the Agricultural Production
 

Support project, scheduled for termination in December 1990; the Senegal
 

Reforestation Project; and the Price Policy Project (ISRA/IFPRI) which will
 

collect and analyze farm consumption/expendizure data.
 

There are also some centrally funded iCRSP) activities. CRSP's exist for
 

groundnuts, sorghum and cowpeas and another supports INSOR.MIL work at ITA (the
 

Food Technology Institute). The Mission also funds several, smali, projects
 

under the Technology Transfer Project - this includes the Price Policy Study and
 

the Water Buffalo Project.
 

The termination dates for most of these projects is at about the time that
 

the new Mission development strategy will begin, so the Mission is well situated
 
the strategy, which
for the development of new projects and programs to support 


is to be finalized in early 1991
 

http:INSOR.MIL
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Table 8 

USAID Project Assistance to the Agricultural Sector
 

Project 
Title 

Date of 
Original I 

Planned 
Completion 

nitial 
Obligation Note 

Agreement Date (million $) 

Agricultural February Decefeer 20,000,000 Project has three components: privatize 

Production 1987 1991 input marketing and seed multiplication, 

Support credit for input distributors, and soe 

support for the Agricultural Statistics. 

Following evaluation, it was decided to 

_terminate this project Decenr>er 1990. 

Reforestation August July I10,000,000 A nationwide project to encourage larmers,I 

1986 1993 Local communities and businessmen to plant 

and care for trees. has six components: 

media to convey the message; training for 

forest service staff; matching grants (50/1 

50) to help cover individual and commiunityl 
tree planting costs; private sector 

promotion; roadside planting; and policy 

dialogue. The recent mid-term evaluation 

found the project to be highly sucessfuL. 

Senegal Agric. August June 5,093,000 Purpose is to strengthen agriculturaL 

Research II 19841 1992 cereals oased research (!SRA) in the 

River Basin by strengthening research 

capacity, improving adaptive and farming 

systems research. 

Irrigation and I August September 9,500,000 Assist SAED to improve and expand village 

ater Man:;ement 1985 1992 
I 

irrigation systems in the Bakel Departmenti 

Following evaluation, it was determined tol 
SA1terminate the project (December 1990). 

Southern Zone waterj August June 18,000,000 :mprove farmer recovery cf lard (satine) 

Management I 1988 1993 and water management. 

OMVS Planning and July June 6,500,000 Strengthen institutional capacity cf OHVS
 

policy Development 1985 1992 to plan and coorCinate agricultural
 
investments in the Senegal River Basin
 

monitor groundwater
 
1983 1990 developments generated by the new damf
 

OMVS Groundwater August June 6,501,0:0 Establish a system to 


Gambia River Basin June May 16,894,000 Develop capability in OMVG to conduct
 

Development 1981 1991 muti-objective water resource planning
 

Technology Transfer ly September 10,000,000 
 This project supports a nunrer of small,
 

1985 1993 	 and/or experimental projects. There are 

two sector specific projects: the Water 

Buffalo I project - to test the viaoilityl 
of the animals in the River Valley; and 

Price Policy Study (at ISRA) - to collect 

and analyse farm consumotion/expenciture 

data with emphasis on local cereals and 
rice.
 

Source: [USAID/Senegat, March 19903
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liberalized local rice pricing system, and more flexible cotton and groundnut
 
prices) and at completing the elimination of input subsidies (SODEFITEX). All
 
of these programs also push for better resource management with more local and
 
personal control over resources. All of these measures, some already negotiated
 
(SAL IV) and some still under discussion (PASA), are aimed at reorienting the
 
investment program toward where the rural population lives and toward its most
 
serious problems.
 



CHAPTER II
 
POPULATION, LAND AND WATER RESOURCES
 

Senegal covers 196,722 square kilometers (19,672,200 hectares) with 
maximum
 

km north/south. Senegal has 700 km of
 dimensions of 700 km east/west and 500 

is below 50 meters and 90 percent is
 Atlantic coastline, 2/3 of its land mass 


below 100 meters. The highest point (in the south-east of the country) is 500
 

meters.
 

The national territory is divided into ten administrative regions, each
 

are in turn divided into arrondissements. T1he

with three departments - whizh 


population is further organized into urban communes and rural communities; 
there
 

are 314 rural communities and 33 urban communes. The 1988 Census of the
 

Population counted 6.9 million people, 39 percent of whom live in urban areas.
 

LAND CLASSIFICATION: USE AND POTENTIAL 

A classification of Senegal's 19.7 million hectares according to use and/or
 

(:able 1) puts almost 81 percent of the land in parks, reserves,
potential use 

classified and unclassified forests, and other, non-agricultural, uses. Only
 

about 19 percent (3.8 million hectares) of the total land mass is classified as
 

About 62 percent of the arable area is cultivated each year. The use
arable. 

land is largely for rainfed agriculture (91% of
 or potential use of the arable 


t'e total) with about 8 percent suitable for irrigation. About 30,000 hectares
 

o' :he 300,000 hectares classified as suitable for irrigation have been developed 

and about 23,000 hectares are actually used (in the Senegal River Valley) and 

about 62 percent of the :otal rainfed potential is planted. In fact, coun:ing 
fallow land as active use, 79 percent of the total rainfed potential is being 

used. Data on the use of recessional land are no: collected, but a 2
rough
 

used by the National Food Needs Committee, is 25,000 hectares.
estimate, 


and land potential usually divide the
Discussions of Senegal's land use 


naicnal territory into either agro-ecological or climatic zones. There are six
 

and four climatic zones. The agro-ecological
standard agro-ecological zones 

zones are fairly standard but the climatic zones vary depending on the historical 

period used to define the rainfall boundaries (isohyets). Maps I and 2 show the 

:wo t pes of partitioning and some related information. 

The two maps show one of the problems associated with land and land use
 
most
classification in Senegal, particularly those related to rainfall zones; 


notable is the location of the 500 mm zone on the two maps (just north of Dakar
 

IEstimates of arable land, etpecialty land potentiaLly irrigable, vary considerably. These Cats, for
 

:me larger part, dpend on 1976 FAO estimates. A recent estimate of potential irrigation in the River Valley 
642,000 hectares. Practically, and inthe Light[:ERSAR, 1990] estimates irrigabLe Land in the River Valley at 

in the valley, 250,000 hectares seems more realistic. Theof experience in developing irrigation systeim 

- ail
remaining 50,000 hectares are potitiat developments on the Gambia and Kayan;a Rivers and the Cayor Canal 

extremely long-term prospects. 

2
The uationai Food Weeds Committee is confsed of GOS and donor represen!atives who meet 	to deveiop 
the annualSenegal's food needs and food aid reOuiremeents. The potential for recessional agriculture depends on 

The Manmntali Dam has introduced the possibility for controlling tme flood,f~ood in the Senegal River Valley. 
tow flood levels inseveral other years).whi:h has been accorded tow priority (there was no flood in 1990 and 
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on Map 1 and just south of St. Louis on Map 2). Map 1 is from [,MDR, May, 1986,
 
page 6] and is based on 1951-1980 rainfall data. Map 2 is from the Natural
 

Resources Assessment [USAID/Senegal, July, 1990, page 11] with no source or time
 
period indicated. The associated problem in attributing land potential is
 

apparent, especially since most of the data necessary to evaluate
 

population/production issues are rcported for administrative zones.
 

,able I
 

Senegal: Land Classification by Use and Potential
 

1 I-

Total Area iPercent
 
Land Classification (MiL. ha.)I Total
 

Arable 3.8 19.3%
 
National Parks and reserves 1.3 6.6%
 
Other (Shrub-limited use) 4.9 24.9%
 
Forest unclassified 7.0 35.5%
 
Other 2.7 13.7%
 

Total 19.7 100.0%
 

Arabit 3.800 1100.0%
 
Suitable for irrigation 0.300 7.9%
 

Rainfed 3.460 91.1%
 
necessiona .040 1.C%
 

Total Cultivated Area " 3.009 79.3%
 
Rainfed (cultivated) 2.146 62.0%
 

(fallow reserve) .840 24.3%
 
Irrigated .023 7.7
 

Source: National Cereals Plan, 1986, page 16.
 
1;5-89 average in major crops. The percentages
 
are percent of potential for this type of lar=.
 

Fallow reserve is calculated according to 

information in the 1986 National Cereals Plan 
(1.4 million he:tares, including marginal lends
 
witn 560,000 hectares of "good" fallow). Area
 
planted has increased and fallow has decreased.
 

Rainfall, both its level and distribution over the growing period, is a
 

well appreciated constraint and it will be treated in some detail later in the
 

chapter. Map 3 is included here to show the magnitude of the problem and how
 

it has changed over time. Most notable is the southward shift in the 400 mm
 
rainfall zone, to the point where over the 1980-1987 period, nearly one-half of
 
the country would have been considered unsuitable for rainfed agriculture (400
 
mm is considered the minimum for rainfed crops and the 500 mm isohyet corresponds
 
to an 80% probability of 400 trm of usable rainfall)'. The variability of this
 
critical r-infall zone has important implications for crop types, crop mixes and
 
the farming system (crop/livestock choices and farm technology) and related
 
development strategies.
 

3
The 80% probability means four crops in each five years. Useable rainfall is a more meaningful 
criteria than just the anrual average because it includes distrioution as well as amount. 
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FORES'. 'Y, FOREST AND LAND RESERVES 

Domestic fuelwood demand constitutes the major use of Senegal's forest
 
resources. While Senegal does export some wood, its overall importance issmall,
 
and in total, forestry contributes about 1.5 percent of GDP (7%o total primary
 
sector GDP). However, despite its relatively small "weight' in the macro
 
statistics, forestry, as defined by fuelwood, contributes about 63 percent of
 
Senegal's total energy (the remainder is imported). It provides virtually 100
 
percent of all energy used by rural households and 89 percent of all energy used
 
by urban households, which use over 50 percent of all wood consumed in Senegal.
 
Given the high rate of growth in the urban population, and the urban population's
 
importance as a wood consumer, growth in fuelwood consumption is expected to
 
equal the urban population growth rate of 3.8%/year. [Natural Resources
 
Assessment, page 93]. It is clear that considerable demands are and will
 
continue to be made on Senegal's forestry resources.
 

Table 2
 

Forest Lands, bv Type 1978 and 2000
 
(000 hectares)
 

Forest Lard Type 
I 

1978 2000 
IChange 

Percent 

I 
Forests 226 220 2.7 
Dense Gallery e r8 58 S 0.0 
angrove 1o 62 c.7 

a Forest Grass ancds 10,906 9,626 -13.3 
S Forest Dominate 

Gra s Dominated 2nd508056 2o7c16c -290-86 

IBush (Shrut) Forests 2,630 1,e35 1 -43.3 

ITotal 13,762 11,681 1 1 . 

i Source: Natural Resources Asslvsment, USAID/Senega ,

S JULY, 1990, m e 89, 90.
 

Table 2 sh ows the estimawed areas in various bypes of forest land in 978
 
and a projection for he year 2000. An overall re ducpion of 17.8 percent in
 
available forest land is expected by the year 2000, with the majority of the
 
reduction in the fragile shrub dominaed lands. Projections of wood use to the 
year 2016 indica tat h Senegal will be defici n nearly all categories of wood 

products; deficit to the degree that it will have to import, for fuelwood alone, 
...3 billion m3 of wood.5 Forest wood output varies by climatic zone and forest 

3
.Y-pe, but an average of between one-half and one m per hectare indicates a 
de'ficit equivalent to the output from between 2. 5 and 5 million hectares. This 

4 The data on forests and forest land is old but is currently tbeing updated. Inrd~ications are that the 

new data wit, show a situation whlich is even more critical. 

5Senegal Natural Resources manacement Assessment, page 92 
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helps to explain The importance which the donors attach to the forestry sector
 
and the 27 different forestry projects now operating in Senegal -- because the
 
deficit will be covered by clear cutting, not imports. On the other hand, an
 
indication of the priority' given to the woodlands is reflected by its relatively
 

small share (9%) in the primary sector portion of the 1990/93 investment 
budget.6
 

The reduction in forest area, since it is primarily from grassland sources,
 
cannot be expected to contribute to the amount of land available for crop based
 
agriculture, nor does it portend any benefit for grazing. For livestock in
 
particular the removal of shrubs and trees also removes a source of fodder during
 
the long dry season. An additional, and significant, burden is also placed on
 
rural families (especially women and children) because of the increasing amount
 
of time needed to search for firewood. It is reported that women and children
 
now spend up to 3 hours/day collecting firewood. Increasing pressure from human
 
and animal populations, especially in the Groundnut Basin, suggests that the
 
problem will only increase. It should also be noted that a system which
 
allocates woodcutting permits (for charcoal) and administered pricing without
 
counting the value of the trees can also lead to serious resource abuse. This
 
will be discussed in Chapter IV.
 

7rom the point of view of wood supply (fuel and home construction), land
 
cdrrving capacity varies, depending on rainfall and the portion of the land taken
 
out of wood production7. According to Gorse and Steeds [world Bank, 1987],
 
sustainable .)opulationin terms of fuelwood and by rainfall level is as follows:
 

Rainfall Persons/km2
 

(mm/year) (sustainable)
 
350 1
 
600 10
 
800 20
 
800+ 20
 

Current, national, population density is about 35 persons/km,2 so the sustainable
 
Ievel is already far exceeded. In fact, on the basis of :he data above and
 
r ;-onal densities, only Tambacounda would be classified as below its sustainable
 
leIal. (See Table 5 for population densities by administrative region. Maps I
3 show approximate rainfall zones.)
 

From a strategic point of view, the "problem" also suggests certain
 
opportunities for the rural community. Increasing demand and diminishing
 
sut=lies of wood for fuel and other uses argues that azro-foresrrv should be an
 
irortarnt element in a national rural development strazgy. While the need to
 
generate wood for home use is critical in much of rural Senegal, and while the
 
potential for income generation is high, appropriately managed agro-forestry can
 
also make a considerable contribution :n other ways. The pods from the much
 
appreciated Acacia Albida, for example, are a high protein animal feed (on a par
 
with barley), through nitrogen fixation and its contribution to soil organic
 

matter ithelps improve soil productivity, and itproduces sign'ficant quantities
 
of animal fodder and firewood. On the other hand, and it should be emphasized,
 

6

See Chapter I for more information of donor programs and investment priorities. 

?Some wood is produced on cultivated land but yields are mich lower than on forest or shrub lancs.
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the loss of forest land, and soil degradation in general, has occurred over long
 
periods of time and corrective measures are also a long-term prncess. For
 
example, overgrazed gras2.and can require as much as 30 years to regenerate and
 

Seyler (1990) estimates that it will take 10 years before the benefits from a
 

program to integrate Acacia Albida into the farming system will start to appear.
 

Thus, while forestry and agro-forestry are clearly important considerations
 
for long-term development, shorter term strategies are necessary. The remainder
 
of this chapter concentrates on identifying some of the major resource related
 
constraints and potentials which will have to be considered in developing an
 
intermediate-term agricultural sector strategy. The analysis concentrates on
 
the relationships between cropland, population and water.
 

AGRICULTURAL POTENTIAL 

Because it is important to confront land capability with population and 
production data, this report will use a classification which follows, as closely 
as possible, administrative boundaries. This will also facilitate subsequent 
impact monitoring, as required by the DFA legislation. The one exception is the 
area identified as Dakar/Niayes, which includes parts of the Regions of Thies, 
Louga, and St. Louis. This region is treated separately because of its 
importance as a horticultural zone. Table 3 and the Map 4 on the following page 
show bas' data for land types and land use. 

Table 3
 

Senegal: Total Land A,-ea. Land Zoned No-Aricult'ural, and Arable Land 
(Thousand Hectares) 

I Total Zoned for Total Arable Land * Rural 

Region Land non-Agric. Other I 'PopuIlationArea Uses Area Crcmed FALLO. !Available Total (000,s) 

St. Louis 4,455 1,769 2,389 4 0 214 254 472 
Louga 2,919 1,086 1,335 264 147 89 500 417 
Thies I 660 98 193 233 90 47 370 618 
Diourbel I 436 0 96 247 96 7 1350 483 
Sine Saloum 2,395 341 904 8.8 300 2 1,150 1079 
Casamance I 2,835 MT' 1,608 326 126 297 750 780 
Tarrbacounda 5,960 2,331 1 3,229 208 80 112 400 322 

Total 19,671 6,105 9,786 2,169 840 773 3,782 4,224 

Dakar/:iaye 280 179 65 2 13 36 
Irrigab 1 I 6 7 13 

Rainfed I171 6 23 

Source: Senegal Agricu~turaL Policy, 1985, page 179 with areas corrected, the 1986 CereaLs Plan,
 

pages 16 and 17 and [KMR, 1986, page 60].
 

cropped is 1965-1989 average in major c'ops (peanuts, sorghuw/mitlet, maize, cowpeas andL-AreA 

cotton) - exce;" Dakar/Niayes area planted is 1984 and includes horticulture. 
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Figure 1 and Map 4 show the distribution of land by region and by broad
 
land type. These two sets of information emphasize, particularly, the relatively
 
small supply of arable land in each region and the even smaller amount of unused
 
arable land, especially in the main part of the groundnut basin (Thies, Diourbel
 
and Sine-Saloum - Kaolack and Fatick). Note also from Map 4 that there is a
 
large and broadly distributed amount of land presently farmed which, on the basis
 
of soil characteristics (i.e. not considering rainfall levels), is classified
 
as "poor potential". Map 4 also shows that a large part of the unused potential
 
is in forest or grassland reserves. This is important to the formulation of a
 
development strategy because 42 percent of the total and 52 percent of the rural
 
population lives in these regions. (Including Louga, this area accounts foz 49%
 
of the total and 62% of the rural population.) Another factor, not shown so
 
clearly in Figure 1, is that the majority of the land available for expansion
 
is in the River Valley, Casamance and Tambacounda Regions. This and some of the
 
Implications is discussed in greater detail below.
 

Figure 1
 

Land Classification and Use 
(by Region) 

S 122 1 .........2.... ................... e
.. . Ava 

..........
...... 
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One of the central issues which must be addressed in a national rural 
development strategy is demonstrated in Figure 2, which shows arable land by 
region and by its use (cropped, fallow reserve and available). As mentioned 
above, the Groundnut Basin (Louga, Thies, Diourbel, Fatick and Kaolack) has very 
little land available for expansion and a large and groing rural population. 
Any expansion would mean use of the fallow reserve, which under any circumstances 
should not (and in the intermediate-term probably cannot) be brought into 
production.8 The rural community of Kaymor is an example of the growing use of 
marginal land, with less fallow. In 1970, 28 percent of all land available to 
the community was farmed, 10 percent was fallow and 62 percent was in forest. 

8

The Senegal Watural Resources Manacement Assessment (USAID/Senlegal, July, 1990, page 78] lists soil 

management probter~s in the Grounrdnut Basin (aci ication • u~tand soils, salinization • Sine-Satoum, soil 
oegradatio • generaL) hieh suggest that most of the fallow iswar;iral Land. Seyter (1990] has also observed 
that farers are placing more land into fallow in an atteert to recapture lost fertitity. 
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In 1983, 64 percent of the land was farmed, 2 pe::ent was in fallow and 30 

percent was forest (15% of the farmed land was classified as "bad") [Lhoste, 

1987, pg 82). As Map 4 shows, considerable marginal land is now under 

production, and the prospects are that this will increase with time.
 

Figure 2
 

Arable Land
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Of the four regions which do have some land available, Louga should be
 

discounted because of rainfall shortages and sub-soil water salinization
 

;roblems, and the land available in the St. Louis Region is irrigation potential
 
highly expensive to develop and unlikely to be realized in the near future.
 

Another issue, in addition to the amount of arable land, is land quality.
 
Senegal, in fact, has no "high" quality land and, if the vegetative cove: is
 
removed, much of the "g.od" land is susceptible to erosion. As shown on Map 5
 
on 
the following page, soils in all of the ferlo (north cen:tral Senegal), all
 
of the Casamance, and virtually all of the groundnut basin are extremely 
susceptible to wind erosion. Soil scientists would argue that none of these 
soils should be cultivated without intensive erosion control measures, With the 

exception of a small strip along the Senegal River Valley, virtually all of the
 

'and with low and moderate !usceptibility to erosion is found in eastern Kaolack
 
and in Tambacounda -id,even in there, large areas are at risk.
 

An example of how vegetative cover influences water retention levels and
 

erosion is provided by research in the Casamance during the 1950's and 60's
 

(-able 4). Once the vegetative cover is removed, land in the region loses almost
 

40 percent of the rainfall to runoff and over 21 tons/year of soil to erosion.
 

The consequences for soil productivity from expanding land under production
 
without appropriate anti-erosion measures is ouite clear.
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Soil quality, as measured by Table 4
 
organic matter and cation exchange
 

capacity, is also degraded by the Land Cover Water Runoff and Erosion
 

cropping systems used in Senegal. In (Village of Sifa, Casamance)
 

the Casamance, 12 years after the
 
forest is cue, 30 percent of soil 
 -


vegetive Rainfall Erosion
 
organic matter is lost (66% in 46 

o n a6Cover Rof (Ton/ha) 
years); this is accompanied by severe (%rain) (4uat) 
changes in the chemical 

1.0 0.18the and
characteristics of soil Forest 
16.6 .88 

reduced water retention capacity FCrow 
212 7.31Crop

(Pieri, 1989, pg 108]. The result is Bare Soil 39.5 1 21.28 
reduced productivity. For example, 

in the (even Source: (Pieri, 1989, pg IT7Casamance 

with 10 tons of manure and 50 kg of 
nitrogen per hectare) yielded 2,021 kg/ha three years after the forest was cut 

and 1,195 kg/ha 46 years later. Without fertilizer the yields were 1,020 three
 

years after clearing and 310 kg/ha 46 years after clearing [Pieri, 1989, pg 1121.
 

Thus, in the Casamance. in addition to problems with vrovidine sufficient
 
and more land
 

rainfed rice 


fuelwood, there is a tendency to mine the soil by clearing more 

(when "hizher" technologv is not emploved), which means more and more erosion.
 

lus efficient use of available water and an increasing land-oovulation
production crisis,
 

Continuous cultivation (which includes removal of al. crop material) in
 

the more limited rainfall zones of the Groundnut Basin and generally anyplace
 

where groundnuts are grown (because the straw has a substantial value as
 

livestock feed), has led to a significant decline in groundnut yields. Yields
 

(wi:h and without fer:ilizer) over time (1957-73) did not cnlv declined, bu have
 

beran to conve.-e -- i.e. yields with fertilizer declined faster than yields
 

without fertilizer [Pieri, 1987, pg 213. According to Pieri, returns to
 

fertilizer (kg groundnuts/kg fertilizer) in Darou fell from 25.7-26.7 kg for
 

1957-64 to 8.5-9.5 kg in 1969-73 (the first number is for a 2 year fallow and
 

the second is for a 6 year fallow) [Pieri, pg 217], Part of this can be
 

explained by increasing rainfall through the mid-1960's and decreasing rainfall 

through the 1970's, and part of it by generally degraded soil. Overall, Pieri 

estimates that soil productivity has declined at between three and five Derce.: 
per year [Pieri, pg 415]. 

in the absence of a serious prooram to improve soil manaaement on existing
 

:and ado ;rotect newly opened land. £rowth in -he rural sector is not i'.st
 
roduc:ion isa certainty. In order
c.ues:ionable. declininz food and cash crop 


to establish some parameters within which to measure the severity of the existing
 
"problem", to outlinu the impacts of contributing factors, and to point to the
 

an
resource/population factors which may contribute to articulation of 


agricultural development strategy for Senegal, the remainder of this chapter will
 

develop a more detailed analysis of the resource/population issues. This
 

discussion is intended to establish the "outer" boundaries of the "problem.
 

The other chapters of the report will deal with specific alternatives and
 

options.
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POPULATION DISTRIBUTION AND LAND USE 

Like many developing nations, Senegal has experienced high population
 

growth accompanied by increasing urbanization. In 1976 about 34 percent of the
 

national population lived in u:ban areas and by 1988 (the last population census)
 

39 percent of the population lived in urban centers. The urban population is
 
About 22 percent of the Senegal's people
concentrated in a few major cities. 


live in Dakar, which had a population density of 2,728 people/km2 in 1988. In
 

1988 the Dakar area (Dakar proper, Pikine, Rufisque) accounted for 54 percent
 

of the total urban population.
 

Considered together, the Thies and Dakar regions account for 66 percent
 

of all urban and 35 percent of the total population. Outside these regions
 

(which also dominate the trade and industrial sectors) the population is unevenly
 
distributed, varying between 142 persons/km2 in Diourbel (9% of the population
 
and 2.2% of land area) and 6 persons/km2 in Tambacounda (30% of the land area and
 
5.6% of the population). Overall, including Dakar, Senegal has 35 persons per
 
¥m2 (Figure 3 and Table 5).
 

Figure 3 

LAND AND POPULATION DISTRIBUTION 
(1988) 

DAKAR 0.3% 2 .% 

TIES 3 % 13.8% 

DIOURBEL 2.2% 9% 

.4FATICK % 

117%K,%0LACK 8.1% I\" 

LOUGA U.8% 7.?
 

ST. LOUIS 22.% N E .5% 

TAMBACOUNDA 30.3% 5.0% 

KOLOA 10.7% * 8.C% 

ZIGUINCHOR 3.7% '\ 5.8% I 

80% 40% 30% 20% 10% 0% 10% 20% 30% 40% 50% 
PERCENT AREA PERCENT POPULATION 

A better perspective on land/population pressure is provided by the
 
population density relative to arable land (last column, Table 5). To be
 

meaningful both of these measures need to be related to a standard to determine
 
whether or not they indicate a development constraint or potential. That is,
 
a density of 182 persons per square kilomeLer of arable land (or inversely 0.55
 

ha/person) becomes meaningful only when combined with actual and potential
 
production. To establish a broad perspective: since Senegal imports between 50
 

and 60% of its cereal grain needs, its av:arent demands on the land are more than
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double its present productive ability. 9 It is clear, given population growth and
 

increasing urbanization, that any development strategy must address these issues.
 

Table 5
 

SENEGAL: POPULATION AND SURFACE AREA DISTIBUTION 1988
 

PERCEWT OF AREA X POPULATION BY REGION Z POPULATION IN REGION DENSITY/Wr I 
REGIO TOTAL ARABLE RURA' URP-.4 TOTAL f RURAL I URBAN TOTAL TOTAL JARABLE 

DAKAR 0.3 0.2 1.1 53.5 i 18.8 3.5 96.5 100.0 2,728 18,756 

TW;£B 3. 9.8 14 5 116 13.5 65.9 34.1 100.0 142 253
 

DI RA£L 2.2 9.3 10.1 
 5. 8.5 78.3 21.7 100.0 141 176
 

55 11411INE'SALOUM 12.2 30.4 25.6 9.5 j 20.1 82.2 i 17.8 I 100.0 
IFATICK 4.0 11.3 2.2 8.2 89.6 10.4 100.0 64 
,KAOLACK 8.1 1_.3 7.3 12.0 7.6 22.4 100.0 50 

LOUGA 1,..8 '3.2 11.1 3.1 I 8.4 5.2 14.8 100.0 17 98 
ST. U IS 22.4 .7 11.8 7.4 10.3 72.5 J 27.5 100.0 15 256 

TAMBACONDA 30.3 7, _.6 2.4 5.7 8.1 15.9 100.0 6 96 

I!ASAMA CE 14.4 19.8 18.4 7.3 14.6 76.6 21.4 100.0 35 1321 
:KOLDA 10.7 12.2 2.2 8.8 89.6 10.4 100.0 28 I 

5
Z:ZUINCHOR 3.7 6.2 5.1 5.8 62.2 37.8 100.0 


SE0L 100 10 0 0 100 0 10 i 61.4 i 38.6 100.0 35 162 

SOURC: ENDERS (1;76 AND 1918 CENSUS)
 

Senegal's population increased at 2.7 percent per year between 1976 and 
1988 (rural growth was 2.07% and urban growth was 3.83%). At this race of growth 
Senegal's population will total 9.6 million by the year 2000 with nearly 44 

percent of the populazion living in urban areas (25% in Dakar). The pressure 
which this has, and will conzinue to exert, on Senegal's land and water resources 
is enormous. For example, Senegalese farmers use over 62 percent of the nation's 
total arable land each year. Compared with FAO norms, which specify a 5:1 
failow/cultivation cycle for 'traditional' agriculture (about 17% of cultivable 
land per year) , che Senegalese numbers amount to an extremely intense cultivation 
schedule. To provide a perspective, at current technology, land under 
cultivation would have to increase 30 percent in the next ten years to provide 
food ind income to Senegal's population. Since Senegal presently cultivates 62 
percent of its arable land, farmers ;ould have to brirz all nossible land in:o
 
use, 4ust to maintain the status cuo.
 

In view of the increasing population pressure one would expect a continuous 
expansion in cropped area. However, much of this expected expansion has not
 

occurred because the land/water population distribution pattern in Senegal limits
 

the country's ability to meet near and intermediate-term food and cash crop needs
 

9This is a highly gross, and extremoety limited, measure of carrying capacity. This measure, and 'oy 

existing measures of car-ying capacity are focused on food self-sufficiency as ooosed to food security Decasise 

they concentrate on food crops only. In the later Part of 'his report, when alternative strategies are proposed 

and analyzed, a much proaoer view of carrying capacity will be enloyed. 
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by simply expanding area planted. If anything, one of Senegal's major
 

constraints is that the major portion of its rural population is separated from
 

the available exploitable land and water resources. This helps to explain why,
 

in the aggregate, the area planted to major crops has remained relatively stable
 

over the past 30 years, and why, especially for the last 20 years, there has been
 

a general shift from cash crop (groundnuts) to food crop production (Table 6).
 

The average area planted over the ten years between 1980 and 1989 was 3.6
 

percent belc the 1970-79 average, with cash crop areas down 16.3 percent and
 

food crop areas up by 8.7 percent (an average increase of about 0.8% per year).
 

Since the rural population has been increasing at about 2.1 percent per year,
 

the consequences are clear - the food crop area planted per rural person will
 

have decreased by about 1.2 percent per year, with, in the absence of increases
 

in productivity, an attendant decline in food production and income
 

generation. Although there are a number of interrelated factors which have
 

contributed to the shift in the commodity mix (notably relative prices, credit,
 

access to certain inputs such as peanut seed, and policy in general) one of the
 

major factors behind this change must be the relative distribution of the rural
 

population and the land/water balance.'
0
 

Table 6
 

Area Planted to Ma~or Crots (000 ha)
 
(Ten Year Averages 1970, 1980, 1990)
 

Average Over Crop Years khange 70/79-80/891

Crop 1-I
p1960.69 1;70.79 i195-89 imectaresl Per:ent 

Cash :ropsll,073.2 11,154.6 9 .5 -188.0 1 -16.3 

Grour~nut:i,070.1 1 22.0 932.6 .189.4 -16.9 

Cotton 32.6 .3.1 I 1.4 4.31 4.0 


Food Cropsll,165.9 :1,191.6 1,295.2 103.6 8.7 

IMiltet/SgmI 97.1 999.9 11,063.6 63.7 6.4 
IRice 82.4 79.2 70.8 -8.4 -10.6 

NIsizesCokie 
.6 

6 96 
9. 8 4 

71.5 
39.8 
8.6 

80.2 

13.7 

Total 2,239.1 12,346.2 :2,261.8 t -84.4 .3.6
 

Source: Derived from data in Annex I1. 

Figure 3 demonstrated that there is a wide dispersion in population 

density, and showed, in broad terms, the population/land relationship. A more 

specific relationship between the land and the rural population was presented 

in Figure 2, which showed that the majority of the rural population had little 

space for expansion. Figure 4 shows the land use consequences generally 

*ITheother factors will be discussed in a later Lection of the report. 



50
 

more and more people attempt to farm

diminishing areas planted per person, as 


a relatively fixed quantity of land.
 

Figure 4 

Area Planted Per Active Rural Person 
(50% Rural Populabon) 
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Thus, while on an aggregate basis (as was shorn in Table 6) there has been
 
crops to foed crops, on a per capitaa substitution from land in cash producing 

basis (i.e. per active agricultural person) there has been a decline in areas 

And, this is true of all of the regions under
planted to both types of crops. 

discussion, except Tambacounda. As Figure 4 shows, since 197S the area i:n food
 

area in
 crops has diminishad from about 0.8 ha/active to 0.6 ha/b::ive and the 


cash crops has declined by 50%. The only circumstance under which such a
 

is if there have been compensating
situation can be considered desirable 

increases in productivity for food crops and real price increases for cash crops.
 

In the aggregate. neither is true,
 

A measure of the carrying capacity of the existing system is shown in
 

Figure 5. The data shown in the figure combine population growth and the shift
 

between cash and food crop production to show the number of people fed per active
 

rural worker (the height of the bars)." The solid line in the graph indicates
 

the number of peesons each active worker would have to feed to achieve full 
food
 

security for the nation. The horizontal line at two parsons per active worker
 

would be complete satisfaction of the ru population cereal needs.
 

The figure shows a number of trends: inability to produce enough food crops 

of the bars are below the "required" line); a 
to feed the population (all 

widening of the gap between number of persons who can be fed and the number who
 

must be fed (because of populAcion growth and decli-ning areas, output for the
 

last four years has not been far from the level required to feed just tho 
rural
 

population); and there has been extreme variation in output of both food and cash
 

oaddy, wa; convtrte4 to millet eq 


worker then divioed by 200 kg (estimated per capita grain consumption).
 
.:Production (mitlet/sorghum, maize, p coiwpeasi ivaient per active 
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crops, with considerably more variation in food crop output than in cash crop
 

output.
 

Figure 5
 

Persons Fed Per Active Rural Worker 
(Active 50% Rural Populaton) 
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The graph 2resents an extreme view of the dem.ards placed on crop basud
 
acricult-ure because it shows crop output relative to total coarse crain 
recu'remes. Even so, it indicates an increasing need either to improve crop 
production and productivity for the traditional crops, as well as for that part 
of agriculture outside the major food and cash crops. It is clearly no 

reasonable that crop based agriculture should be expected tu generate enough 
output to support :he entire nation. But, the "gap" raises questions about :he 
abili-y of the remainder of the economy to meet Senegal's food (and revenue) 
needs. Knowledgeable observers say that growth in general is dependent on solid 

"
 
growth in agriculture and especially crop based agriculture. ' Therefore, with 
the potential for expansion in land area limited, there is an apparent need for 
better natural resource management, and intensification where appropriate, to 
improve productivity (feasibility issues are addressed in the next chapter). 

WATER RESOU-*CES AND DEVELOPMENT POTENTIAL 

In the Sahel, questions of land capacity, capacity limits and exploitation 
of available capacity lead inevitably to water. Some areas in Senegal, 
especially those areas nortl, of Dakar and a large part of the area north of 

.2Se Lele, 19901 and (Renison, 1990, pg 57J. 
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Gambia, face a highly variable climate which places serious restrictions on the
 

kinds of crops which can be grown. There are three sources of water: the Senegal
 
According to the Ministry of Rural Development
River, sub-surface and surface. 


and Hydrology these waters are distributed as follows [,DRH, 1986, page 4]:
 

75% Senegal River Valley,
 
10% sub-surface, and
 
15% surface.
 

River 	Systems There are six primary surface water systems in Senegal,
 
each with its own potentials and problems.
 

Senecal River and Faleme River. Jointly, with partial control (46%
 
of the Basin) by the Manantali Dam, these two rivers produce a
 

3

potential average annual exploitable volume of 400 billion m per
 
year, sufficient to irrigate 300,000-400,000 hectares. The
 
development of this potential has proven expensive, because of high
 
development, maintenance, and operations costs. To date only about
 
30,000 hectares of the total potential has been developed.
 

~ 	 Gambia River. Limited agricultural potential.
 

4 	 Casarance River, Extends for 300 kilometers. Because it has a low 
gradient, salinization caused by salt water intrusion during low
flow periods is a problem. This is being addressed by the UAID 
Southern Zone Vater Management Project and other donors (Italy 
PRIMORCA). 

4 	 Anambe River. 1420 hectares of irrigated land are under development, 
395 completed and 16,000 proposed. 

4 	 Lac de Cuiers. A natural lake, connected to the Senegal River. 
About 30-40 million m3/year and one of the water sources for Dakar 
(28,000 m3/day). 

-
 Senegal possesses 	a number of potentially exploitable
 

Sub-Surface Water 	 aquifers (See the Natural Resources Assessment
 
[USAID/Senegal, 1990, pages 21-31]). Explicit information
 

on the exploitable, agricultural, potential of many of these
 
aquifers is not available. The MDR has estimated that these
 

water sources can provide a renewable supply of 176 million m3/year. Senegal
 

has established priority uses for this water as 1) human, 2) animal, and 3)
 
irrigation.
 

Some of this potential is being exploited, particularly in the Niayes for
 

irrigation, and for water in the Dakar and Louga areas. There are already some
 

problems with lowering water tables and saltwater intrusion in the Niayes area,
 
which raises some question about further expansion in this area. In addition,
 

the Kebemer/Kelle aquifers (22,000 m'/day) and the Thies and Cap Vert aqui.ers
 

(115,000 m3/day) are exploited for Dakar water, further restricting agricultural
 
potential as w:ell as introducing water quality concerns.
 



53
 

The exploitation of the deeper aquifers (some 60 meters or more) raises
 
cost and management questions. The first concern is, and ought to be, better
 
water supplies for rural household use. Thus, consideration of sub-surface
 
water for agriculture is to be discounted.
 

Rainfall and its distribution during the growing season
 

Rainfall remains the primary determining factor in Senegalese
 
agriculture. It establishes the limits to cultivation as
 
well as defining the potentials. Earlier in this chapter
 
Figure 2 demonstrated that there are essentially three land
 

potential zones: the Senegal River Valley with considerable potential for
 
irrigation; the groundnut basin with very little potential for expansion; and
 
South and Eastern Senegal, with considerable potential for expanded rainfed
 
agriculture. Rainfall and its distribution further emphasizes these constraints
 
and potentials.
 

Figure 6 shows the level of dependable rainfall at reporting stations in
 
each of the major regions. In the figure, dependable rainfall is defined as the
 
'eve! exceeded at least 75% of the time over successive 10 day periods; a minimum
 
of 30 mm of dependable rainfall (over the 10 day ppriod) is considered necessary
 
for rainfed crops. The data establish the )uter limits on what crops and crop 
systems can be applied during the growing season. Part A show data for the River 
Valley, part B for the groundnut basin, and part C for tho Casamance and 
.ambacounda. Three facts emerge from the figure: 

+ in Louga (Kebemer in the graph) 60 day crops are required;
 

+ 90 day crops are required in the Groundnut Basin; and
 

+ in :he south, 120-150 day crops are possible.
 

The length of the reliable rainfall period (level and distribution), 
climatic conditions and soil quality combine to determine which crops can be 
produced in a given region. But, even under marginal conditions, soil moisture 
retention capabilities can make an enormous difference in the level of "recuired" 
rainfall. Early maturing maize, for example, needs 400 mm in a three month 
period if water retention is low and only 200 if water retention is maximum 
(Table 7). The strategic implications are discussed further in the next chapter. 
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Figure 6 
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Table 1. laitifal RequireinellLs duris.g Partic ,ular Crowth St ages of AMlual Crops 

Number Number Rainfall Required after Sowing (am) Rainfall Required in Month 
of Days Irom of Days from of Flowering 
 I 

Sowing 	 Sowing _mm) Rainfall 
to to 	 I 20 days before SOX
 

Crops 
 50 Percent Harvesting early late Iflowering;l0 days after 50X at
 
flowering maturing 
 maturing ftIr-ering arvest 

eal I arveestst
early late I early late moisture moisturej moisture moisture moisture moisture (mu)
 

storaqe
Wetland rice 85-110 110-10 11-140 110-180 500in 750 in - J 

maturing tmaturirN maturin i storage satorage storgeeorag storage 
80 in a 

3 months 4 months 10 day period
Upland rice 85-110 11-1401 110-140 140-180 600 ins - 900 in -- I80 in a 

3 months 4 months 110 day periodMaize 50-65 65-90 90-110 110-140 j 400 in, 200 in 500 in 1 300 in 40 each 10 25 eachO 10 70 in a 
.
1 j1t 313months 	 day period 1orjmonths 4 months I " . 10 day period

Sorghum 50-65 _65-90 190-110 1110-140 1 200 ins1 100tinl 400 in 1200 in 130 each 15 e"". 50 ina 
1 months 2 months 3 months 3 months 110 day priod 1 10 day periodj1O day period

Co 35 60 60 90 125 in 1, 50inl 2 200in 1 200 in 3 each 10 J 15 each 10 50 in a
illet III month month mon hs 1 months I day period day period 10 day period
Grourckiut 60 

03 
90 95-110 110-140 300 in 1 125 in 500 in 1 300 in 1 60 each 10 60 each 10 30 in amonths months' 4 months 4 months day period day period 10 day period 

Cowpea 	 60-9"J 90-150 400 in 200in 450 in 250in -	 50 in a 
1 3 months 13 months 4 months 14months 110 day period

Cotton 60-90  150-180 210-270 450-800 in 250 in 300 in 1 300 in 100-300/m)nth 50 months 30/month 
_ months 1 months14 months 12 112 months i ( 15 rainy days) 5 rainy days

Safflower 90 	 120 - 1300-400 in 1 100 inj - I - 30 each 10 30 each 10 25 in a 
I____ ____ 4m 14 months 1_ _ day period day period 110 day period___ ____ s 

Sunflower 70-110 110-150 130.5 in 100 in 500-700 in 300 in _ 	 440 Ina
 
_ _ 3 months 13 months 4 months 4 months 10 day period

-40-0 100-140 O in 60 in 500-00 in 300 in ---n40 in. 
__months i 12 months 4 months 4 months_ _ ID day Period 

Potato  1 	 in 250 in 
 4 I a
 
__otato _ _ _ IaD-_D1 	 °° nmonths4_°' " monthsi1_ 10 day period
Sweet 	 100 180 
 600 in 20 in a 
potato I3 months j months 6 mnths 6 monthsJ 1 10 day period 
Cassava J 180-450 I °700 900 in - 1500 in -40ina
 

__12 months 12 months J. 10 day period

Sugar-cane 
 270-420 660-720 	 1.200-1.800 1.500-2.500 - 40 in a
 

in 12 month in 12 months 10 day period
 

70-120 in 18 rain days

I4 driest per month

Imonths of 5 	

I
 
50-80 in 2 

_ the year _ driest mo. Jomato I I I19- 2400-600 in 200 i 40 in .a 
S113 moths 0 day period
 

Source: IILACO. 19811
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CONCLUSION
 

:s certain elements
The information presented in this ;hapter sugge 

which have to be considered when developing a sector strategy. This chapter
 

has shown that there has been a general decline in productivity in both food
 

and cash crops and that increasing demands have and will continue to be made
 

on litited natural resources and a land base which does not permit area
 

expansion as "solution" in large parts of the nation. Soil productivity is a
 

major issue.
 

Between 1976 and 1988, the nation's population grew at 2.7 percent per
 

year (2.1% for the rural population and 3.8% for the urban population). About
 

40 percent of the total population is urban and by the year 2000 the urban
 

population will account for 44 percent of the total. There is no expectation
 
that Senegal can achieve food self-sufficiency, to the contrary, the day is
 

rapidly approaching when Senegal's resources will not be able to support its
 
rural population, even in good years.
 

The portian of the country with the majority of the rural population
 
(the Groundnut Basin) has little room for crop land expansion and highly
 

variable rainfall and, thus, highly variable production. Virtually all of
 
this land is extremely susceptible to erosion, with little actual investment
 
targeted to resource management. This, combined with the high rate of
 
population growth, has a number of negative impacts:
 

4 a steady decline in the area cultivated per agricultural worker; 

+ extension of farming to marginal land; 

0 a shift from cash to food crop cultivation; and 

* an increasing production deficit.
 

Although there is some evidence that a few farmers have begun to place more
 
land in fallow (to regain lost productivity because of low soil organic
 
content and increasing erosion), there has been a general decline of soil
 
productivity (3-5%/year) which has also contributed to stagnation in the rural
 
sector. A strategy aimed at this region would have to concentrate on farm
 
level natural resource management to stabilize, then improve production.
 

That portion of thu country with the greatest potential for expanded
 
rainfed agriculture is the least populated (Casamance and Tambacounda). This
 
area possesses a wider range of development alternatives, but has, as well,
 
some marketing/transportation and land/population management coi.'rraints.
 
While this area contains somo of the "best" land (Senegal has no land that
 
would be classified as "good") . large portion of even this land is also
 
susceptible to erosion, once the vegetative cover is removed. This region
 
also has the largest forested area, but pressure from "mining" newly cleared
 
land for crop production and to provide woodf-.el (woodfuel provides 69% of the
 
nation's energy) continues to place more and more land at risk. Exploitation
 
for woodfuel alone can be expected to account for vast clearing (Senegal's
 
national fuelwood sustainable density is well below 20 people/k= 2 but the
 
population density is already 35/kmi).
 

http:woodf-.el
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The next chapter deals with these questions as related to productivity,
 
production and crop mix potentials and regional comparative advantage. The
 
chapter will investigate, in particular, existing and potential farming systems
 
(technology) and alternative crops on a more detailed geographic basis so that
 
both physical and institutional constraints and opportunities can be identified.
 



CHAPTER III 
FARM TECHNOLOGY: 

TECHNOLOGY CHOICES, CROP PRODUCTION
 
AND
 

PRODUCTION POTENTIAL
 

Chapter II outlined some basic environmental factors which act to limi
 
(or expand) crop production potentials in Senegal. This chapter extends tha
 
discussion to include human interventior. to investigate the degree to whic
 
restrictions have been, or may be, overcome and/or potentials exploited. It i
 
clear at the outset that land quality and water supply are the two dominan
 
physical factors in Senegalese agriculture and that these two factors severe!
 
restrict crop alternatives for much of the rural population. It is the blen
 
of the physical and human factors which determines the degree to which th
 
physical factors will be limiting, given the crop alternatives available. Ther
 
are two principal issues: the availability of appropriate technology and it
 
eventual implementation.' The remainder of this chapter will deal with thes
 
issues as follows: first, a brief discussion of the locations and the importanc
 
of various crops in national production; second, a discussion of availabl
 
technology and incentives for or against adoption; third, a discussion of th
 
implications for national production and food and export balances; and fourth
 
a brief discussion of comparative advantage for existing crops and the potentia
 
for introducing new and/or alternative crops.
 

Crop Production: Location and Importance 

In terms of area planted and gross production, millet/sorghum an(
 
groundnuts are the most important crops produced in Senegal; over the last fiv4
 
years these crops accounted for 85% of total area planted (Table I and Figurf
 
;). Millet is by far the most important in terms of area planted (50%), followec
 
by groundnuts for oil (35%). Among the food crops, after millet, maize account!
 
for 4.5% of planted area, followed by cowpeas (4.1%) and paddy (3.5%). Cotto!
 
accounts for 1.4% of area planted and manioc and confectionery groundnuts eac!
 
account for 0.7% of area.
 

IMuch of the discussion inthis chapter is from the USAID/ADO Technology Inventory (Annex VI) and dati 
in Anex 111, most of which is based the crop budgets in Martin, 1988), with revisions to reflect changes ii 
prices and practices. Martin developed crop budgets for major crops ineach of 12 regivros. The budgets refLec 
a comoinrtion of station and on farm research and the judgment of researchers and experienced field staff. Thi 
detailed budgets are included in the Annex so they wiLL be available for evaluation &nd revision as bettei 
information is availabLe; they are about the only source of internally consistent, nationwide, budgets foi 
Senegal. The specific technoLogies are generally defined as high, mediua, and low, with additional informatiot 
for Late planting and fields Located near the farm residence. In each case, the yield information represent! 
an "average" year. The late planting and "home fields" reflect the lowest available technology, with th 
exception that the small "home fields" receive sbs-tantial amounts of organic fertilizer. A comparison of thi 
costs and output from these fields with the others is useful lecause they represent the potentially mosi 
productive land and an indication of what might be attaine-d from better soil management. There is i 
considerable regional difference inwhat constitutes 3igh and medium technology. For ex aple, most technotogie!
 
in the Senegal River delta represent highly mechanized (tractor) land preparation, whereas high technology if
 
the other areas, especially in the Grounoriut Basin ard the cotton producing regions, may be mechanized, but if
 
usually arimaL traction. Ingeneral, the medium techrnology isthe same as the high technology but with reduce(
 
purchased inputs (fertilizer). The Low technology ard "home field" information ismost often based on manual
 
operations. The rgider should be careful when cot ring technologies across recions,
r 


5?
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of area planted
Regionally, Kaolack accounts for the largest portion 

(almost 28%), Fatick, Diourbel, Thies, Louga and Kolda each account for between
 

11 and 12 percent, farmers in Tambacounda plant 9.5% of the national total and
 

the St. Louis region accounts for the smallest portion (2%).
 

Figure 1
 

Area Planted to Major Crops (Percent of 1985/89 a'erage)
 

Percent bv Crop Percent by Reeion
 

LOAa135% ASt 

I~~~ 5 JOi 

KSource, Derived Ire.T~ II. 

The previous chapter pointcd out that the regions which now account for
 
75 percent of the cultivated area (the Groundnut Basin) hive little potential
 
for expansion. In addirion, because of rainfall patterns, crop choices in these
 
regions are restricted to short season, drought tolerant varieties. It is
 
apparent that growth in crop based agriculture in these regions is dependent on
 
relieving basic soil and water constraints. It is also apparent that, in
 
absolute terms and at present consumption patterns, increased productivity in
 
millet (je, improved input/output ratios through different technologies and
 
farming systems) would make a relatively larger contribution than it would for
 
such crops as maize. '%hatremains at question is whether or not cost effective
 
technologies exist and will be employed. A related. basic, development issae
 
is the social benefits and costs related to a shift in basic production and
 
corsumDtion patterns. For example, the following analysis will show that at
 
current prices and costs there is little incentive for Groundnut Basin farmers
 
to move to higher technologies but that there is significant potential in the
 
south. The relative benefit from a shift in consun;Aion from millet to maize
 
could be considerable. For example, on the basis of relative yields and caloric
 
values, one hectare of maize could replace about two hecuares of millet. The
 
replacement rate could actually be as high as 3 to 1, if relative calory
 
production per day of labor and selected technology is applied. The following
 
sections consider this question in more detail.
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.able 1
 

Senezal7 Area planted. Productiom arJ Yields - Major Crops
 
(Five Year Average, 1985-1989)
 

saimt-I Sine*SaLoum casmiance T&Am-i Total 

IC ro p Louil ~Louga1I Th ies W~oLurbeL l~tickkaolackiTotal Zig'Chorl =cctdae Totaltcou.,daSenegaLl 

iArea (1000 ha)
 

MilHLet/Sgl 21.1i 153.31 131.3 16.2 149.1 301.51450.61 12.9 86.01 98.9100.3 1,102 1 
;maize 1 2.91 --I - 1 3.7 26.41 30.01 4.1 36.1 1 40.21 28.4 1 102 1 

!Paocy 1 15.51 --1 .. 1 . 0.3 0.21 0.51 24.9 29.6 56.5: 3.8 1 76 1 
CoCa 4 38.81 19.1 1 19.6 4.3 0.9 5.2 1.2 0.4 1.61 1.4 90 

I 11.8 1.3 1.01anio. 0.4 0.2 1.6 0.8 1.8 0.0 16
I I I II I I 

,Oil Nuts 1 1.51 71.91 82.3 1 81.3 1 95.7 263.21 358.91 25.5 8.9 1 111.I 65.2 1 772 1 
able NutS " l . . .. 1.8 13.01 14.9 -- 2.4 1 2.41 0.8 16 

,:ctton. " I" 1 0.5 2.6 3.0 -. 17.8 7.8 10.3 31 

.Total 45.5s 261.01 244.5 247.4 i 256. 608.01 W6.61 69.4 259.3! 330.61210.2 2,205 

p mJc aom(1000 mt) 

Mi tet Sgm 1 11.71 62.5i 74.5 1 88.1 97.2 239.6i 336.8i 9.9 79.11 89.01 85.4 1 748.0 1 
0Maize 6.31 "' 0.1 4.8 37.51 42.4! 4.1 45.7 48.9 30.9 128.4 1 

paIdy 71.71 .. .. 0.8 0.2! 1.0 32.6 34.7 67.2 7.6 147.6 

CowDea 1.01 18.51 8.0 9.7 2.0 0.41 2.41 0.7 0.21 0.91 0.6 1 41.0 

ani oc -" 37.1 1 0.0 1 4.1 1.21 5.31 4.5 6.91 11.41 0.4 1 54.2 1 

:it N..t I 0.81 60.6 60.4 63.61 98.9 .0 .1 28.5 106. 3 71.0 77.5 

Tab'e N-.tsi I"'1 .. .. 2.3 14.91 17.21 -- 2.6! 2.6 I 0.8 1 18.2 1 
'on I " 0.4 2.4! 2.81 20.71 20.71 10.8 1 34.4 

yiel (kg/ha) 

mitlet/Sgm i 555! 408, 567 1 603 652 795! 747i 769 9201 9001 851 1 679
 
22ze158! . 1,312 1,424 1,410 1,000 1,265! 1,21711,085 1,284


0Padyz 4,6221 2,517 1,0,61 2,021 1,306 1,170 1,191 2,010 1,935
 

:CDpes I 2261 4781 417 493 461 4561 4601 571 447 5411 449 1 456 1 
o

mani c I 1 " 3,140 0 1 3,081 5,4311 3,4141 5,484 6,911! 6,2661 -- 3,489 1 

:OiL wu:s 1 S51 8421 734 783 1,033 1,0941 1,0781 1,118 1,2431 1,21411,090 1,008 

!Table ts! I --I -- 1,267 1,1441 1,1591 -- 1,1001 1,10011,000 1 1,153 1 

otton I -I -I .. .. 922 944 941! 1,1621 1,16211,047 1 1,102 1 
S Drv from date inAnnex11
 
Scurce: Derived from data in Annex Ii. 

http:301.51450.61
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Available Technology and Its Use 

The availability and -he eventual use of a technology depends on
 
environmental, economic, institutional, and political elements. In Senegal all
 
of these factors combine to generate a system which generally uses low to
 
intermediate technology. The data inTables 2 and 3 demonstrate (broadly) where,
 
and for which of six major crops, various levels of technology are employed.
 
,he information can be summarized as follows:
 

Crop Type i Technology 

Rainfed crops Ito to medium 1 
Irrigated crops ndium to high 
Cash crops medium to high 

Non-irrigated crops 

North Senegal Low 
Central Senegal low to medlum 
South Senegal edi .A to high 

Although itmay be somewhat over-simplified, a generalization of technology 
use can be made: low technology in areas with low rainfall and poorer soils; 
medi'm and high technology in areas with higher rainfall and relatively better 
soil. Overall, however, the level of technology employed by Senegalese farmers 
can be cl-.:sed as low to medium. It should be noted, however, that in most cases 
(especially the Groundnut Basin) this includes the use of animal traction. 

Beginning in the mid-1960's the Government of Senegal made a concerted
 
effort to introduce "modern" technology, particularly in the Groundnut Basin,
 
and more recently in the River Valley and in the cotton producing areas of
 
Tambacounda and eastern Kolda. The primary intervention was subsidies and/or 
inim'um cost (to the farmer) cistribution of inputs (via cooperatives) and 

guaranzeed prices implemented by a series of regional development agencies. 
The "Progranme Agricole", the primary vuhicle for this intervention, was 
inltiaed in 66 and was finally abandoned in 1980. In 1984 the "Progra-e 
Agricole" was replaced by the "New Agricultural Policy", as further defined by 
the "National Cereals Policy" of 1986. The history of the "Programme Agricole' 
and the various development agencies has been well covered in previous analyses 
and will not be ripeated. However, it has left a legacy which is relevant to 
the present analysis. Several points nre worth mentioning: 1) Enormous amounts 
cf highly subsidized fertilizor, groundnut seed and equipment were distributed 
on credit - in the mid-1970's the fertilizer subsidy rate was often as high as 
70% and always in the 50-60% range in the late 1970's about 80,000 tons of 
fertilizer were used annually; 2) By 1980 (the end of the PA) there were 45 
thousand pairs of oxen, 222 thousand horses and 207 thousand donkeys - the Sine-
Saloum (Kaolack and Fatick) had, by far the largest numbers; 3) Credit repayment 
rates were low and in especially bad years debts were forgiven (four times); and, 
4) Large numbers of farmers had access to, or experience with, fertilizer, 
improved groundnut seeds, and animal traction "packages". 



Table 2
 

Millet/SolIgtuim,. Maize atid Paddy Yi,.Ids (Lidt..l Low. 1leditun aid Iligh Tecltiologies 

Millet/Sorghum Yield (kg/ha) Maize Yield (kg/ha) Padd- Yield (kg/ha) 

Region Technology 5 Year Technology 5 Year Technology 5 Year 

Low Medium Hilg' Note Average Low M ius High Note Average tow Medium High Note Averspe 

Dakar -.- .--
St. Louis 4400 550 700 rainfed 555 -- 1700 -- Irrigated 1628 -- 5000 5500 irrigated 4622 
Louga 250 4.00 450 rainfed 408 - - - - - -

Thies 400 550 700 rainfed 567 . -- -- . -

Oiourbet 400 550 700 rainfed 603 .. .. .. 
fat ick 500 700 900 rainfed 652 .. .. .. 1312 .. .. .. 2511 
Kaolack 500 700 1100 rainted 795 1400 1700 2000 rninfed 1424. .. ... i 1046 
Ziguinchor 600 800 1200 rainfed 769 -- 1200 1500 rinted 1000 1200 -- 2500 transplant 1306 

Kolda 600 800 1200 rainfed 920 -- 1200 1500 tainted 1265 
1000 
1000 

1500 
1500 

2000 
2000 

upland 
swarip 

(all) 
1170 

1200 1500 upland (all) 
larbacounda 600 800 1200 rainfed 851 -- 1600 2200 rainfed 10851 .. .. .. 2010 

Table 3
 

Cowpeas, (;tloun(id tLs amid Cot tonm., Yields Uider l.uw Mlitiin amtid Ilglh 'echiologies 

Co:-a Yield (kg/ha) crotnsinut Yeld (kg/ha) Cotton Yield (kg/ha) 

Region Technology 5 T logy 5 Year Technology 5 Year 

Low Medium High Mute Average Low Medium High Note Average Low Medium High Note Average 

Dakar .. . .. .. .. 
 . .
 
St. Louis -. -- 226 -. .. . 551 .. 
Lougs - - 400 500 47 - 842 . . . . 
Thies -- 500 700 41? 800 850 950 rainfed 734 . 
Diourbel -- 500 700 49 B000 850 950 ranfed 783 . .. 
fatick . . - 461 900 1000 1100 rainfed 105 .. .. .. 922
 
Kaolack ..
 456 900 1000 1100 rainted 1094 . .. .. 94.4 
Ziguinchor .. .. .. 571 8U0 1OW 1200 rainfed 1118 .. .. .. 
Kolda .. .. .. 4t 900 100 1200 rairifed 1243 700 1300 1500 rainfed 1162 
!miimcotfl -- 500 700 liakel 449 900 1000 1100 #aoiie.I 1090 550 1000 1200 taited 101.1 

Source: lechir.silier. Imartin. 191181.average yietl.. MtlHI/S variouS teIm Its. (techl)
 

(I I 
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Figure 2 

Miilet/SrE'hum, Maize. Rice and Groundnut Yields for Selected Rerions (kz.'ha)
 

Millet/Sorghum Groundnuts 
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Kolda show a similar pattern in ..at the ratios are low, but increase toward
 

the south and the southeast of the country (Table 6). The ratios are all
 

relatively . w, especially for millet and sorghum (less than or just above 2 in
 

four of the five cases). They are considerably higher for maize (over 3), which
 

confirms its relatively high potential in southern and southeast Senegal.
 

Table 6
7ab'e 5 


Benefit/Cost Ratios Benefit/Cost Ratios
 

Returns to Fertilizer - Kaolack Returns to Fertilizer
 
(South and Southeast Senegal)
 

Crop/days to mature Wioro goutLet! I 
(South) (north) vittL.i Location Millet Sorghtn ..i .l 

!Ko.uiheuL extre 

Sorghun (135 day) 3.5 I east *3 IJ 
I tLet ( 90 day) 2.0 I Kaotack I 

Grourionuts (120 day) 5.0 2.2 


Source: tKeLLy, 1987, pg 29] ;Maka southwest 1.7 2.2 3.7 

Calculations inclue the value of hay, Tanmacounda 
,,verage yields 1965-82 and 1987 prices. _ 

3
DioutacoLon south 

centia 1 2.7 1.9 3.5
 

Source: [Goetz, 1990, pg 235]
 

.he information provided by the BC -a-ios is reinforced by farmer responses
 

to questions about their investment priorities Both Kelly and Goetz asked
 

groundnut basin farmers about their investment priorirics. Kelly's data are for
 

:he central and southern Basin (90 farmers) and Goe:z's data (198 farmers) are
 

for the southern Basin and Kolda. Results showing farmers' priorities (either
 

firs: or second) are sunmarized in Table 7.
 

Table 7
 

Farmers' In'.'estment Choices: How They Would Send 15.000 FCFA
 
(Percent who would purchase according to priority)
 

First or Second Choicei (ety,!Goet: Note
 

Buy food 67.8% 73.3% KeLly collected
 
Beuy 82.Z% data in 1985/86.1
seed (groundnut) 47.5% 

lBuy/repair equipiment 16.7% 25.3%
 
Hire labor (;) 20.2% Goetz corrected
 
Hiy Fer tizer 7.8% 9.11 data in 19B7. 

ILivostock 8.9% (-)
 
lOther 11.1% 37.9% (-) in:luded in
 

I other. 

;aroar of Otnervations 90 198 

Soirce: KeLly, 1988 pg 33), (Goetz, 1990 pg 86]
 

In all cases the farmers indicated an extremely low priorit) for fertilizer but
 

a fairly high priority for groundnut seed and food. Overall. only between eigh:
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and nine percent of the farmers would purchase fertilizer as a first or second
 

cheice as a way tg use an additional 15.000 FCFA. In fact, even as a third
 

choice, only about 10 percent indicated they would choose fertilizer as an
 

investment. Food and groundnut seed purchases were the highc;t priorities,
 

reaffirming to some degree the conflict between cash and food crops in the farm
 

economy.
 

According to Kelly's data, most of the farmers who would purchase groundnut 

seeds would purchase equipment next, then fertilizer; and those who would first 

purchase food would then purchase seeds, followed by equipment and fertilizer. 

Thus. it is clear that on the basis of benefit/ccst ratios from historical yields 

or from farmers expectatton! about yields, or on farmers' stated irvestm'ent 

a strong trend toward lower and medium level tech,-%.rioritzes, there is 

mcst cf Senegalese azriculture
 

Farmers attitudes toward resource management technologies are less well
 

knov. However, research in the Kaolack area [Hardy, 1989, pg 35] indicates that
 

the main reason for fallowed fields was the lack of groundnut seed (67% of the
 
fallowed fields), while about 24 percent of the fallowed fields were being held
 

to "rest" the soil. It is encouraging, at least in Hardy's study area, that over
 

a third of the Larmers had planted trees.
 

Because -he range of potential crops and cropping patterns
 

varies depending on geographic region, this section of the
 
Technology 


crops in four major geographic
and Selection Analysis will deal with 

and areas: the River Valley, the Groundnut Basin, Southern and
of CropsCropping Southeastern Senegal, and the Niayes. The focus will be on
Patterns "modern" input technologies and production potential
 

(between and within crops) as uell as on farming methods and
 

soil and water management practices. As was pointed out in
 

Chapter I, considerably more priority has been accorded to 
;roduction and cev-loping production technology than to resource management (soil 
and water) so it s-,ould not be surprising that the maiority of the technology 

is ted :
toward fertilizer, chemicals, equipment and seeds.
 

:SR.A, cr SRA with special project initiatives, conducts the majority of
 

:'a crcp and livestock research in Senegal. Historicaily, the regional
 

organizations executed the extension function. Since the regional instituticns
 

have been (or are being) restructured or eliminated under the New Agricultural 

F:ocy and the structural adjustment programs, a major extension project is being 

undertaken by the World Bank (?N-'A). PNV'A is expected to overcome the research
extension linkage problem which has prevented research recoL'mendations from
 

reaching farmers' fields. Chapter V of this report contains an institutional
 

analysis, including ISRA, the extension system and their roles and capabilities.
 

,'-s portion of the report concentrates on existing technology and its likely
 

i~mact at the farm level. Table 8 is a summary of information related to
 

some yield and soil recovery information
a;:omon:c packages and Table 9 shows 

related to conservation practices.
 

A fairly large n=mber of technologies have been developed and, as shown
 

y the percentage yield increases over traditional practices, most of them can
 

make significant contributions :o productivity. The large ntuber of technologies
 

available for rice in the River Valley reflects the high priority that has been
 

placed on that region and crop.
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Equally as encouraging, given farmer reluctance to purchase fertilizer,
 

is that water management, erosion control and agro-forestry can also contribute
 

to large productivity increases (in a range of 40 to 180 percent). These
 

"technologies" have the advantage that they do not require large amounts of cash
 

input. They have the disadvantage that they take time and labor to implement
 

and time for the benefits to accrue. For some of the measures it may be
 

necessary to take land out of production, which may have both food and land
 

security implications ("abandoned" land may be realloca'.ed to another person
 

and/or population pressure may make it difficult for the farmer to forego the
 

.ost production).
 

It should also be noted that there are community lands that are not
 

suitable for farming and which have been seriously overgrazed and over-cut for
 

;:ood. ISRA research in southern Kaolack (village ot Keur Dianko) has
 
demonstrated that if protected, even for two years, this land can achieve a
 
fantastic regeneration of native trees and grasses. Since these kinds of land
 

are used by several villages, rural community commitment to rational land use
 
is a necessity. T7he same is true for watershed management. iSRA experience in
 
the area has demonstrated that villagers will participate, but that it requires
 
organization and training.2
 

2

ISRA researchers report that a
one hectare plot which they had set aside to check natural reg.neration 

rates was voluntarily protected by villagers when they burnt the surrounding Lard (They remained near (he Diot 
sit night to be sure the fires did not spread into the protected area. 

http:realloca'.ed


Table 8 

Available CroF Tecinologies, by Crop aid Region 
(Numlber are percent increase in yield comnpared to tradiLional practices) 

(xxx indicates Chat. Itials and recommendations are available) 

Groundnut Basin Ziguinchor/Kolda Niayes River Valley
 

Technology Grounidnuts Copeas Maize Millet Sorghum Rice Groundnut Maize Veg/frui Rice Tomato 

Land leveling xxxxxxl xxxxxx xxxx
 

Soil preparation I I I s x xx xxxxs sxxxxx 
Varieties (short season) XXXXxx xxxxxx 

Seed quality xxxxxxxx 250 50 100 100 40 xtxxxx xxxxxx xxxxxx 
Plant density xxxxxxxx xxxxxx to to xxxxxK xxxxxx 
Sowing/transplantingI 200 100 xxxxxx 
Nursery management I I~xx I 5555 5555 

Fertilizer (date, dose) xxxxxxxx 35 50 xxxxx xxxxxx 

Treatment xxxxxxx 7 xxxxxxl xxxxxx
 

thinning xxxxxx xxxxxxx xxxxx XXXXX
 
Weeding(manua t.chemicat) xxxxxx xxxxxxl
 

Crop associations xxxxxxx xxxxxx
 

Crop riation xxxxxx
 

Integrating livestock
 

Uater management 30 to 180 xxsXXX ssxxss
 
Soil conservation
 

Improved equipment 

Agro-forestry Depending on the tree, soil nutrients (.20%) and organic :,sntent are increased.
 
Acacia albidia 44 150 Millet yiel' increase 145 kg per 0.1X increase in organi matter.
 

Post-harvest protection sss]-I-


Source: USAID/ADO technology review (various sources). (options)
 
Note: Ihe percentage yield information is representative, more specific information is available in the soarce document.
 

p,) 
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Table 9 

Percentage Yield Increases with Interventions
 

PERCENT IPERCENT PERCENT FARM CALENDAR FOR YEAR LABOR
 

I"CREASE IINCREASE SOIL 
 INTROUCTION OF YIELD REQUIREMENTS
 
NTERVENTONS I IN CROP IN CROP RE:TORATION INTERVENTION INCREASE PERSON DAYS
 

YIELDS(&)FYIELDS(b)I (a) I 	 TAKES PER HECTARE 
II I IEFFECT 

I I __________I (a) (b) 

.INBREAKS 18 2.5 ONSET RAINY SEASON I 5 4 4
 

;ACACIA ALBIDA I 152 6.0 ONSET RAINY SEASON 6 10
 

'L:VE FENCES 5 2.5 ONSET RAINY SEASON 4 16 44 I
 

XARIC. CHEMICALS 75 5.0 PLANTIN1 SEASON 1
 

C:)4POST/ORG. FERT 80 6.0 PLANTING SEASON 1 11
 
CONTOUR RIDGES 6 50 8.0 OFF-S.ASON I 1 142 150
 
!DRY PLOWING 22 OFF-SEASON 1 0.4
 

LVE FENCE RIDGES 30 OSET RAINS+OFF SEASON 163
 

RIOZES-GULLY CONTROL so OFF-SEASON 1 4.5/meterl
 

:6) 	 Christohersen. K. 1988. Opportunities for Sustained Development, Vol. III. Financial Analysis,
 
",'O:asnin;ton. DC. p. 8-9.
 

Te annal c-c yield reauction caused by soil cepletion under tne traditional 'arming system is 

estinmated at 6.. The soil restoration rates oefine tne ext(nt to which the E% yie'. oecline (base 
case scena-io) is cf-set by tie interventions. ;cr example, windbreaks slow the rate of aecline to
 
3.1% ben yea- 6 - 2.S% - 3 5%). The 3 S" rate cf becline becomes the base on wnicn tne annual
 
(assumec) yie.d :ncreases are ca1ZL~ated. Labor requirements are tne base case scenario assumptions.
 

tert y.els increases for th,s column are numbers from sources other than those cited by 
ni~stonersen and re:-eserts a -roaoer range of the poss:'e elects of any one intervention. A'so 

tne :m'nat:on cf :n:ervent:ons snould :rovioe g-eater tctal physical benefits than tne sum cf tre 

-ea 


t:o se;a-ately.
 

Zo.rces:
 

a:!c'eLt' a: :har-eau. C. '.74. Sells of trop'cal d-y and dry-wet climatic areas of West Africa and
 
:-e'r ;se anc 7i a;erert. A se-ies of 'ectues. 4;ronomy !imeo 74-26. itnaca, NY. USA:Ccrne'l rive-sity,
 
.ect. zf A;-zno-i Nzte: The :52% yield increase was reported for millet. Charreaw reported a 44% increase
 
;"o~nzn t yecs .e to Acac:a Albida.
 

: Dev:ecau, 0. and Minoza. F. !98. "Experience No..3: Rissiam/Bam Burkina -aso ID:;ues
 

itra-tes Pc. Z39-260 in Le Sahel en Lutte Contre la Desertification: Lecons d'Experiences, Rocnette,
 
. ecitor. C:..S/PA:/GTZ. Weikesrseim:Margaf. Germany. 1989.
 

'-v O'o-,nq: Juncker, E., and Sene. M. 1990. "Com araison de plusieurs dents pour le travail du sol en sec
 
en traction bovine." !SRA/;3S/1RAT:Kaolack, Senegal.
 

..ve 'ence pls corovr -idoes: Rodriguez, L. "Experience No. 19: Recherche-Developpement a Ziga/Yatenga
 

5..'Klna Faso i.tte anti-erosive at aienagement de terroir)" pp. 249-268, in Le Sahel en Lutte Contre la
 

Desert'fication: Lecons d'Experiences, Rocnette. R.M., editor. CILSS/PAC/GTZ. Weikersheim:Margaf. Germany,
 
:929. Note: Rodriguez reported an average yield increase as 30%. nowever, the range of increases was
 
between '20% to 20%. This yield variability is the subject of ongoing research.
 

orto:"- "d=es clIy gullv control: Schmitt. P.A.C. 1987. "Experience No. 14: No-Rounou/Bam - Burkina Faso
 
:: ecie et e;anage oes eaux de crue at de rvissellemert)". pp. 261-260 in Le Sahel en Lutte Contra la
 
Dese-'Ocation: Lecons d'Experiences, Rochette, R.M., eoltor. CILSSiPAC/GTZ. Weikersheim:Maraf,
 
3e-rany, :989.
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The Senegal River Valley
 

Driven by a national policy to achieve maximum food self-sufficiency and
 

the water control made possible by the Manantali Dam, the region has been
 

accorded the -ghest development priority. Accordingly, irrigation system
 
development in the St. Louis Region has received the largest share of Senegal's
 
investment in the agricultural sector (Chapter I).
 

The development of irrigated agriculture in the Valley has openo d the
 
region to a potentially wide range of crops and introduced the possibility for 
as many as three cropping cycl.-s per year: the rainy season (hivernage) , a "cold" 
season, and a "hot" season For a variety of reasons (largely labor, credit, 
lanc, preparation and water management problems) cropping intensity is low. A 
goal of 1.3 - 1.5 was set, but it seldom exceeds even one. Figure 3 demonstrates 
why there are cropping pattern/crop intensity conflicts. The top portion of 
Figure 3 shows planting and harvesting periods for rainfed and flood "decrue" 
crops and the bottom portion is for irrigated crops. in all cases, land 
preparation and harvest for non-irrigated crops conflic:s with planting and/or 
harvesting of irrigated crops. In addition, there is a conflict between planting 
and harvesting all Ist and 2nd season crops except hivernage and hot season rice. 
Even though it may be technically feasible to produce two crops on the irrigated 
land in the Valley, operationally it appears unlikely that this will occur unless 
significant changes are made 4n land management and in how water is charged to 
the farmer.
 

Water and labor management in the River Valley must be improved if double 
cropping is to become a standard practice, so the high fixed costs of the 
irrigation systems can be spread over a larger volume of land to reduce water 
costs. The gains could be substantial, especially for the large perimeters in 
the Delta, Podor and Matam where the annual cost/ha/year is estimated to be 
about 213,000 FCFA/ha or 47 FCFA/kg of rice - over 50% of the official rice 
price. Since the State subsidizes much of the cost, farmers in the large 
perimeters are charged 73,000 FCFA/ha, so for rice the actual water cost is about 
:6 FCFA/kg. -he importance of this cost differenzial will become increasinz1v 
,7 crtant as more and more of the res:onsii4i:v for the irrication svster's Is 
transferred to :he farmers. There are two other types of irrigation systems 
opcrating in the Valley, Irrigated Vill. ge Perimeters (PIV) and private fields. 
7he ?IV have also been subsidized (about 40%) but the private operators pay the

3
 
full cost because they operate privately ouned pumping systems.


Given the emphasis on irrigation, government policy and donor support has
 
had a significant influence on technology in the Valley. in order to look at
 
the relative attractiveness of alternative crops and technologies and to provide
 
information for subsequent analysis, the budgets in Annex III have been used to
 
calculate production costs and returns to labor for the various crops and seasons
 
in the three main sectors of the Valley. The returns to labor are calculated
 
as FCFA/day and thousand calories/day of labor. The cost of production is
 
calculated as FCFA/kg (both including and excluding labor). -his approach is
 
used because the supply of irrigated land is limited so a producer will make crop
 
and crop technology choices based on labor productivity (either in terms of cash
 
or food produced).
 

3The budgets imclh ed in Annex III inclue costs acti-ally paid by fArmers and are per hectare per year, 
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Figure 3 

CROPPING SYSTEMS IN THE SENEGAL RIVER VALLEY
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Certainly, actual decisions will be made on the basis of some combination of
 

these two factors. These same calculations are done for each of the main
 
national gecgri'phic regions. The data for the River Valley are shown in Tables
 
10 and 11.
 

Iznorirg such limiting factors as market availabilitv. and on the basis
 

of present costs and returns, hivernage rice and cold season :oma:oes (in all
 
:arts of the Valjv :I dominate the other crops in tes of value per day
-arlv 

of labor, L;.Ld_' maize and sorghum- would not seem to be reasonable 
alternatives to rce since they return 300 1 0 FC- day of labor while the return 

for rice is zenerallv 5 to 10 times h!£her.
 

Depending on the daily wage rate, m ize and sorghum (especially maize) 
would be marginal under any circumstances. Note that rainfed millet and 
groundnuts in the Bakel area provide a better return than either irrigated maize 
and sorghum, possibly accounting for the observed shift to such crops in the area 
and some of the p'oblems experienced by the Bakel project. 

Given the substantial difference in labor requirements between i:rigated
 
and rainftd cereals, farmers in the Bakel area can cultivate nearly th:ee times
 
as much millet as irrigated maize with the same amount of labor. This would
 
amount to 1200 kg of millet vs. 2000 kg of maize, the difference would be
 
absorbed by the higher non-labor cost to produce maize. There are other
 
considerations, especially the risk associated with rainfall levels in Bakel
 
(rainfed agriculture is not a real option in the other parts of the Valley).
 

Overall, the arzumnent is for a lower technologv in this area. The
 
strategic implications point to improving marketing systems for such crops as
 
tomatoes and onions. Ihere are also important marketing considerations such as
 
the size and location of the market for these products and competition with
 
outside suppliers. These issues will be discussed in Chapter IV, which eals
 
with marketing and processing agricultural commodities.
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Tit:6-oiLC Op:iOs L ibe roundoui Dain* 5ccega Recru~ to Labor,(FCFA/Day &no000 Calonew Gy; 

Ren.= to abow toy)~r00a3rc.D~FCFAav 

Arco ~ Crop Tcc::oioKF Home Tce~noog Homec 

Hip Mcc:ij=: Low& LAtc 1 Ha Low "~:c FI . 

* .. at: 1 00,.. Gr~:::.a0 
... 2'-FCMiiiC' SOri 0 0____ 5 

Cc::7a. Bar.: Z:o:~..266 1 _=7 24___3 

'7-::s. Di.ir~c. co~- 69' ""2 535 1 3.41 30 1 36 26 -
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c ~ 00 1::a.~e 0 0 601, 635 1 71 4719i i 
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S:~'F::'?1Sr~ '0 0 6-7 62.3' 6S4h 491 S:I. 

S£.Ln ama ::=C~ .anma; an..o.na ::n t:a c ina-,e:olge 

,-);%,. '&n-al aa=J *An:rna. 'n.mCa-_: aninl'. 
Chc- ,a. F:-:.=r i X X 
P:&:-: Prxec:,on I X 

Inc!~:=; LAbco 'FC~kg ii Ex::..:ng Labor 'FCTA.E.' 

* 	 Area Crop Tec-nolog __ Homne I Tevtnojog --. 
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The Niayes and Horticultural Crops
 

Vegetable production is concentrated in the River Valley (tomatoes and
 

onions), in the Niayes (for a range of crops), and in.the Casamance (mainly
 

fruits). There are some fruit producing operations in ,hies mostly mangos
 

for the Dakar market. Crop budgets for several vegeable crops are include in
 

Annex III for the Valley and the Niayes. Crop i'dgets for fruits and vegetables
 

in the Casamance were not available. ISRA/C-A has identified, by product and
 

re-1c~n, periods during the year when vegetables are produced (high production
 

pt;,iods, low production periods, and pergcds when production would be possible
 

i water and related probl!=s were resolved). This information is shown in
 

Figure 4.
 

Figure 4. 

Possible, Low, and High Vegetable Production Periods, by Region and Producc
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The main vegetable production periods are between February and June, with
 

some production beginning in January and carrying into July and August. Senegal
 

produces between 120 and 125 thousand metric tons of vegetables each year, with
 
in the Niayes area. (Table 16). The Dakar/Thies
most of the production (71%) 


portion of the Niayes accounts for over 60 percent of all vegetable production
 

and account for the larger share of the production of all individual vegetables,
 
except onions. St. Louis and the Louga portion of the Niayes are the largest
 

onion producing areas (almost 70% of the total). Production arrangements vary,
 
depending on the eventual iestination of the crop. Crops meant for export (green
 

beans) are usually produced under contract and some tomato produce rs in the St.
 

Louis Region receive assistance (credit, advice, inputs) from one of the tomato
 

processirg plaut. (SNTI). The others are sold on the open market, almost
 
exclusively by women.
 

Table 16
 

Vezetable Production 1987/88 Season, bv Product and Rezion
 
(Percent of Production)
 

Percent Proouction of Crop in Regioi 
Crop Percent 

Niayes I Other o 
[I AILI 

Dakar Thies Louga St. Louis IRegions Crops 

1lPotatoes 28.4 60.7 6.0 4.4 0.5 0.8 
jOnions 7.7 13.4 30.7 38.8 1 9.4 1 18.7 1 
ICabbage 37.4 41.2 6.6 5.6 9.1 18.4 
Torato 34.0 38.0 2.2 11.3 14.5 17.6 
Green Beans 35.7 63.5 0.8 . 4.5 
IMetons 31.6 40.4 .7 - 23.3 5.1 

iHot Pepper 58.0 31.6 9.3 1.1 2.1 
Eggptant 30.3 24.3 6.6 - 38.7 5.0 
Other Veg. 27.7 18.4 8.3 26.5 19.1 17.6 

iTotat 28.3 33., 10.3 15.4 12.6 100.0 

Sour:e: [Abt Associates, 189, n 15] (MRM data) 

Onions, cabbage, and tomatoes are the most important crops (each accounts
 
for about 18% of total vegetable output), followed by potatoes (10% of total
 
production). The cost of producing tomatoes and onions in the Niayes is
 
considerably higher than it is in the River Valley. There are two main reasons:
 

(1) Irrigation in the Niaves is considerably more labor intensive and
 
costs about twice as much as in the River Valley. The difference is about
 
100 days/hectare, which adds an incremental 5 FCFA/kg.
 

(2) Producers in the Niayes would apply about 20 tons/ha of organic
 
material (groundnut meal and if they follow recommendations), which is
 
not applied by producers in the River Valley, which adds about 6 FCFA/kg
 
to the cost of production.
 

Table 17 summarizes production cost and farm-gate price information for
 

the Niaes and the River Valley. Caution: comparing the prices for tomatoes
 
between the River Valley and the Niayes is not appropriate because the tomatoes
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in the River Valley are for tomato paste production and the tomatoes in the
 

Niayes are for fresh consumption. Onions, however, are c'mparable produces.
 

Table 17
 

Production Costs. Farmzate and Dakar Retail Prices
 
(Selected VegitabLes, FCFA/kg, 1990)
 

River Valley Dakar
 
Vegetable Wiayes 1 1989
 

Podor Matsm BakeL RetaiI 

Tomatoa 

Production H 46.0 15.0 15.0 15.0 
TI 54.0 1 

Farm-ate 70 30 30 30 
Margin (high) 24 15 15 15 

Onion I 149.2 
Production HI 79.0 17.C 17.0 

T 
 910
 

Farm-Cate 	 50 50 
Margin(high) 1 71 33 33
 

Production Hi 86.0 	 180
 

T1 95 
1 	Farm-Gate 1 150
 

Margin(high) 6 
 _ _ _ 

J
Green Beans 


Production HI 93.0
 
Tj 118
 

Farm-Gate 150
 
Margin 1 57 1
 

Source: Crop budgets Annex I1.
 
H x hgh cmooern) technology. T z low (tradi~ionaL) technology'
 

The data in T',le 17 suggest that there is a potential for increasing
 
farmer incomes by :roving production technology and marketing of onions and
 
tomatoes. Altho.;; the cost-of-production data for zhe Niayes is based on
 
recommendations (that is producers probably are not using all of the inputs or
 
getting the stated yields), ic shows that considerable improvement in
 
productivity can be achieved by introducing labor saving equipment.
 
Additionally, observation suggests that women (and to some degree, children)
 
are heavily involved in water lifting; relieving their work load by up to 100
 
days/hectare would have a substantial impact in terms of basic life style and
 
more time for additional production. Given the potentials, and considerina the
 
possible environmental impact of increased well based irrigation in the Niave.
 
more analysis of farming practices, labor eis:rbution and water supply and
 

qualitv should be undertaken, There are marketing problems to be resolved
 
(transportation, storage). These are addressed in the following cha:zer.
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The preceding discussion of technology was centered on
 

farmers and their incentive to adopt improved technology.
Technology 

There is an additional aspect to be considered - Senegal's
and 


of various crops
Comparative comparative advantage in the production 

Advantage using various technologies and the associated costs and 
returns. The policy agenda (that is, policy + programs + 
laws and regulations) may be used to shift producer 

incentives toward a production system which may or may not be the most efficient 
use of available resources. While there may be numerous political, economic, 

historical and/or environmental reasons for any given resource use pattern, any 
deliberate attempt to guide them should at least be made with some understanding 
of the consequences. This part of the report will investigate these issues as
 
they are reflected by several "coefficients": domestic resource costs, protection
 
coefficients and protection adequacy. The various coefficients, calculated
 
for millet, maize, rice, groundnuts and cotton for several geographic locations
 
and various levels of input intensity (technology), are shown in Table 18. Some
 
definitions are giver, below:
 

Definitions
 

Net Efective Protection Coef iciemt (W6PQ: The ratio of value added (returns to land, Labor and 
capital) expressed in onestic financial costs to value added expressed in border economic costs convertedl 
at the shagow expisnoe rate. it includes taxes and subsidies on both the final output and the various 
inputs. it measures incentives or disincentives for orouction. 

Interpretation: greater than 1 producer benefits (subsidy).
 
Less than 1 producer ;s t&xed.
 

Domestic Resource :ost (DRCQ: measures the efficiency of a particular production activity in generating
 

foreign exchange (exports) or saving foreign exchange (imiportsubstitutes). The DRC is the ratio of the
 

cost of nom-tradable inputs (measured at their opportunity costs) to value added measured at boroer
 
economic prices and converted at the shadow exchange rate. In short, the DRC is the cost in local
 
currency to generate (or save) one unit of foreign exchange. It is a measure of cooperative advantage.
 

Interpretation: between 0 and I cooparative advantage.
 
loss than 0 or greater than I - no cooperative odvantage.
 

Protection Aoeo-.acv Coe-itient (PAC); the ratio NEPC/DRC. It measures the *egree to which various
 

protective measures compensate Cunder or over) for differences in cooparative advantage.
 

Interpretetion: greater than I - more than adequate (incentive to produce).
 

less than 1 inadequate (disincentive to produce).
 

equal 1 just adequate.
 

Shadow Rate of SxChaoe: Assulption is that the existing exchange rate is 40% overvalued. 

Economic Border Prices: FOB or CIF prices Dakar. The 1987-1989 world price average is used. 

The coefficients are taken from (Jones, 1990). This papr includes a careful discussion of how various 
measures are calculated and interpreted. The information is especially useful for this analysis because the
 
various calculations (for the most part) are based on the crop budgets which have been used for the calculation
 

of labor returns. (Set Annex III).
 



Tab 1 18. NeL EffecLive Protection Coefficieit.s, I)omest ic Resource CosLs aid Pro tective Adequacy Coefficients: 
Millet, Maize, Rice, CotLon and Groundinuts (198//89 Average 'rices Calculated aL Dakar) 

Net Effective Protection Coefficients Domestic Resource Costs 
 Protective Adequacy Coefficients
 
Region . . . . . . ... 
 . .


megiot M Millet Maize Rice Cotton G-uts Millet Maize Rice Cot t Gnut
 

-ier Senegal River
 
Intensive . 3.01c .. .. 
- . .. .. 3.25c .. .. .... 0.93c -
Semi-Intensive 0.92 1.14 2.81c .. .. 0.88 
 1.35 3.11c .. .. 1.05 0.84 0.90c .. .. 
Extensive . .. .. ... .. ... 

Upper Senegal River
 
Intensive .. 
 . 2.99d . ........
 
Semi-Intensive 1.51 1.89 2.95d .. .. 2.05 2.71 2.7d . .
 0.7, 0.70 1.09d .. ..
 
E x t e n s i v e .. .. .. .. .. ... 
 .. .. .. .. .. .. .. .. .
 

North Central G'nut Basin
 
Intensive 0.86 .. .. .. 1.46 0.96 . .. .. 0.98 0.90 .. .. .. 1.49
 
Semi-Intensive 0.6 .. .. . 1.51 1.04 . .. 1.22 .. ...
 
Extensive 0.73 .. .. .. 1.41 0.91 .. .. .. 0.99 0.80 .. 1.42
 

Southwest Groundniut Basin 
Intensive .. .. .. ..
.. 0.74 .... ........ 
Semi-Intensive .. .. .. .. .. 0.87 .. .. .. .. .... .... .. 
Extensive 
 .. .. .. .. .. 0.80 .. .. .. .. .... .... . 

Southeast Groundnut Basin
 
Intensive 0.89 1.17 1.49 -- 0.52 .. .. 
 1.18 -- 2.25 .. .. 1.26
 
Semi-Intensive 0.89 1.22 .. .. 1.39 0.64 1.98 1.91 1.29
 
Extensive 0.89 .. .. .. 1.35 .. 
 .... 0.92 .... .. .. 1.41
 

Casumance (Ziguinchor)
 
Intensive 1.06 1.43 3.27a 0.78 i.64 
 1.35 1.32 4.58a 0.8c 1.79 0.79 1.08 0.71a 0.98 0.92
 
Seai-Intensive 1.02 1.27 3.35a 0.82 
 1.50 1.50 0.99 6.11a 0.99 1.95 0.68 1.28 0.55a 0.83 0.77
 
Extensive 0.99 .. .. 0.94 
 1.44 1.39 .. .. 1.65 2.06 0.71 .. . 0.65 0.70
 

Casamance (Kolda)

Intensive 1.06 
 1.43 3.53b 0.79 1.64 1.35 1.32 5.89b 0.67 1.79 0.79 1.08 0.60b 1.18 0.92
 
Semi-Intensive 1.02 1.27 2.49b 0.80 1.50 1.50 0.99 3.95b 0.10 1.95 0.68 
 1.28 0.63h 1.14 0.77
 
Extensive 0.99 .. 
 .. 0.88 1.44 1.39 . 1.08 2.06 0.71 .. .. 0.81 D1.70
 

I--4tounda
 
Intensive 1.07 
 .. .. 0.80 1.59 1.26 .. .. 0.78 1.51 0.85 .. .. in, 1.05

Semi-Intensive 0.88 .. 0.80 1.54 1.51 
 . . 0.84 1.62 0.58 .. .. 0.95 0.95
 
Extensive 1.03 .. . 0.94 1.47 1.03 .. . 1.38 1.37 
 1.00 . . 0.68 .07
 

Source: [Jones. 19901 Ca) flooded rice, (b) Rainfed rice, (c) Large peremeters, (d) Small peremeters PAC: '1 overprotected, =1 adequate, 01 under 

86 
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The data in Table 18 reaffirm a nuhber of conclusions: that local rice
 

enjoys an enormous protection (NEPC at or greater than three in all regions and
 
for all technologies); rice is extremely costly in terms of domestic resources
 

used (DRC between 3 and 6, indicating that 3 to 6 FCFA are used to substitute
 

for one FCFA of imported rice); and after adlusting for exchange rate
 

over,aluation the d,,gree of protection to rice in the river valley is just about
 

adequate (i.e. it compensates for the comparative disadvantage). These
 

coefficients are calculated as produced in the re !ons and transported to Dakar.
 

Some commodities (especially from the Casamance) would not reasonably be marketed
 

in Dakar, so it may be more appropriate to make the compar.Lson at local markets.
 

Jones [Table 14, 1990] did these calculations, but still obtained DRC values
 

between 2 and 3 for rice in the Casamanca. There may be other considerations as
 

well. For example, there may be little alternative to rice in the flood lands
 

of the Casamance River. In any case, higher technology for rice production in
 

Senegal appears to be a very inefficient use of domestic resources.
 

The situation is somewhat better for millet and maize, especially at the
 

lower input levels. Millet in the Southwest Groundnut Basin and maize in the
 
Southeast Basin have a clear comparativd advantage and ought to be encouraged.
 
At average world prices between 1987 and 1989, cotton is also an efficient .e
 
of domestic resources and, in general, has neutral "protection".
 

Neutral to somewhat positive comparative advantage exists for low
 
technology groundnut production in the groundnut basin, but (at 1987-89 prices)
 
has no comparative advantage in the Casamance or in the Region of Tambacounda.
 
All of these measures are naturally dependent on costs and prices, so that a
 
certain amount of care must be exercised in drawing conclusions for the long

term. For example, world groundnut prices averaged $603/ton over 1987-89 and
 
result in the DRC's in Table 18. The 1990 average was $931/ton, which produces
 
DRC's which are all below one, in all geographic locations, and for all
 
technologies - most near 0.50 [Jones, 1990, Table 18). The final Chapter of this
 
report will pursue the question of price movements and relationships and impact
 
measurement in more detail.
 

Implications: Crop Production and Carrying Capacity 

ropci According to the data in Table Chapter 1I, the3 of Niayes
Production has an additional 6,000 hectares of potentially irrigable 

land. The main problem with exploiting this resource is the
 
impact the additional wells would have on the water table
 

and water quality. Water quality is already beginning to deteriorate and the
 

water table isbeginning to drop. We conclude that although there will probably
 
be some increase in area, it will not be significant. The Cayor Canal (to
 

transfer water from the River Valley to Dakar) has been proposed as a way of
 
bringing the land into production. This is a long term, extremely expensive
 

project unlikely to be initiated any time in the near future. Thus, from a
 

Purely production point of view, we conclude that the yroduction potential is
 
now nearly fullv exhausted, and that labor and cost savirs on existine
 
o~erations ought to be the primary consideration.
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River Valley
 

There is a profit incentive in favor of onions and tomatoei in the River
 

Valley and this area has, by far, the greatest potential for expanded production
 
of both commodities, especially if based on a double cropping system. The main
 
problens here are marketing for onions and extension and land management for both
 
crops. Double cropping will have to be expanded, especially in the delta region,
 
if the high cost of the irrigation system is to be justified. It is particularly
 
important that better land/farm management practices be introduced to facilitate
 
the production of tomatoes, because there is an existing market for nearly twice
 
as many tomatoes as are now being produced (This will be discussed inmore detail
 
in the next chapter).
 

Groundnut Basin
 

The majority of the rural population lives in the Groundnut Basin, and it
 
accounts for the majority of the cultivated land and cash crop production. This
 
region also has the greatest constraints to increased productivity and
 
production. There are, however, possibilities for improvement. The large
 
difference between output from the small, low input, "home" fields and the other,
 
larger fields suggests that with proper management productivity could be improved
 
by as much as 75 percent if the organic content of these soils can be improved.
 
A combination of predators (insects, birds and weeds) and rainfall variation
 
cause enormous year-to-year variations in yields. Reducing this variation
 
through land and water management and improved stress tolerant varieties could
 
add between 25 and 50 percent to output, with existing technology.
 

Casamance and the Southeast
 

The Casamance has in environmental advantage for fruit produ.1ction, an area
 
about which there is little cost and marketing informa:ion. The major problem
 
will be transportation and quality control. Research into vegetable and fruit
 
production and marketing systems and market potentials should be undertaken
 
before large investments are considered. Existing production systems, especially
 
lowland rice, can be much more productive. Current efforts at land reclamation
 
are addressing this problem.
 

Confectionery groundnuts and cashews are high potential cash crops.
 
Cotton production, while it will probably continue, is likely to be replaced by
 
groundnuts and maize, unless there is a substantial and sustained increase in
 
world prices for cotton. Marketing and processing of cashews and quality and
 
health considerations for table nuts will present the greatest obstacles for
 
these crops.
 

This region has the potential to expand cereal grain production, especially
 
maize. Long-term storage, marketing in general and basic consumption patterns
 
are the major obstacles to realizing this potential. There is some potential
 
for use in animal feeding, but the magnitude of this opportunity is not known.
 
Wnile there are some local opportunities, in general, societies need to have a
 
cereals surplus and be relatively wealthy before fattened animals can become
 
significant factor ... this is not the case in Senegal.
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The majority of the conclusions drawn from the analysis in
 

land and water resource management
Carrying 	 this chapter relate to 

Capacity 	 (existing systems in the River Valley, improving resources
 

in the Groundnut Basin and maintaining the resource base in
 

the south and southeast) and improved marketing and
 
marketing information (for fruits, vegetables and maize).
 

The overall impacts of the existing and the likely expansion of output
 

are summarized in Figure 5, which shows import needs for major food crops
 

(historical 1976/77-1989/90 and projected to 2010. These data have been
 

developed using the general framework employed to prepare the annual food needs
 

assessment, the related parameters are shown in Table 19.
 

Table 19
 

Historical and Projected Growth in Output -

Per Capita Consumption for Major Food Crops
 

JPer Capita Consuinotioni Historical i rowth Scenarios
 

Food frop F 
 1976-89 I 

Urban Rural Total Growth ' Low Mediau High 

IUn-miLMe (kg/capita) (%/year) (M/year)
 

Miltet/Sorghurn 27.7 123.2 87.1 2.7 2.0 2.5 3:5

maize 11.4 18.9 16.0 5.8 2.0 4.0 7.0
 

Paddy 143.6 63.6 93.9 4.2 2.0 3.0 4.0
 
Co"pea I 1.0 5.0 3.5 2.4 2.0 3.0 4.0
 

Total (milled)t 44.2 194.9 175.7 3.3
 

* Grow:h rates are calculated by regressing output (semi-tog function
 
outputf(time)) over the 1076/77-1989/90 crop years. With the exception of
 

Ineize, the regression functions explained only a small portion of the
 

varit4ion inoutput (millet 16%, maize 85%, paddy 34%, cowpeas 17%).
 
In other words, random variation accounts for mxch more of the variation 

:n ouwpt than is accounted for by trend. 

Three output growth scenarios are given, low, medium, and high. These
 

scenarios are relatively conservative in that the high growth scenario is only
 
slightly higher than historical trends. The reasoning behind these numbers is
 
as follows:
 

Millet/sorhum the geographic locations where most of the production
 
takes place have high population densities, with little prospect for
 
expansion of land area. Climatic and soil constraints liimit prospects
 
for immediate yield increases but there are possibilities if soil and
 
water management are improved. Because of these constraints and the time
 
it would require to initiate a meaningful program, expansion of production
 

to and in the south is set at about the rate of rural population growth
 
for the low and 	medium scenarios.
 

Mpiz - maize output has been increasing at a rate of almost six percent
 

per year. Producers are beginning to encounter marketing problems and,
 

unless these problems are resolved, producer incentives will be greatly
 
no change and stabilized
reduced. Thus, the low scenario provides for 
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production at rural family needs, the medium scenario at a slightly higher 

growth and the high option assumes that marketing, storage arrangements 

and consumption patterns adjust to facilitate growth at seven percent 

(compounded this amounts to a 97% increase in production in 10 years). 

Paddy - paddy production has been increasing at about four percent per
 

year, largely because of development of irrigation perimeters in -he River
 
Valley. Development of large irrigation works is being drastically slowed,
 
with a shift to small, private fields. Paddy production in the Casaxance
 
region has been severely hampered by salinization of the flood plain along
 
the Casamance River. In the longer term, soil reclamation efforts such
 
as the Southern Zone Water Management Project. will help to increase
 
production. Rainfed rice should increase at about the population rate of
 
growth.
 

Cowneas - excluding the temporary impact of introduction of CB5 in 1985,
 
cowpea output has increased at 2.4 percent per year (essentially the rate
 
of growth of the rural populatizn. If protection from insects (both during
 

growth and during storage) ar better technology is adopted, then there
 
is potential fcr considerable :owth in output, especially in the northern
 

Groundnut Basin. This is a relatively minor part of total food crop
 
consumption and is set at 2, 3, and 4 percent for the low, medium and high
 
options.
 

Applying these parameters to production levels beginning in 1990/91 aid
 
accounting for population growth produces an import needs picture as shoun in
 
Figure 5. Unless trading patterns between Senegal and its neighbors change
 
dramatically, these import needs would be met by importing rice from Asia and
 
America, rather than by regional trade in coarse grains.
 

Figure 5
 

Food Import Needs Under Three Growth Scenarios
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The differences between the three scenarios are substantial, but,
 
ccnsidering normal year-to-year variation in output, would fall within the bounds
 
of historical import needs for a considerable length of time. Food self
sufficiency is clearly not an attainable goal. In fact, at the high option

extended 20 years, Senegal would still import over 50% of its food needs (from

the four crops). As the data show , stab.lizing the year-to-year variation in
 
outut co.1d make a larger contribution to domestic food supplies than evena
 
relatively high rate of crowth in output.
 

To look at the opposite side of what is implied by the food import needs
 
shown in Figure 5, the associated rural surplus (production less rural
 
consumption) is shourn 
in Figure 6. This shows, to some degree, the prospects
 
for food crop marketing implied by the three scenarios.
 

Figure 6
 

Rural Surplus Under Three Growth Scenarios
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With the exception of rice and tomatoes in the lower Senegal River Valley

and vegetables in the Niayes, only a small portion of locally produced food crops
 
enter commercial channels. Part of the reason why so little is marketed and why

imported rice has penetrated so far into rural markets is demonstrated by the
 
large variation in the rural surplus; there was a deficit in 9 of the last 14
 
years. Even under the "high" growth scenario the rural surplus does not exceed
 
the historical range of variation until it is maintained for about 15 years.

Unless higher output levels are stabilized and maintained, farmers would likely

retain a large part of any increase to assure family food security. 7his
 
suggests that on-farm storage should be a part of an: production increasing cr
 
stabilizing strategv.
 

The information in Figures 5 and 6 should not be taken as projections, it
 
is intended, only, to demonstrate the impact of a range of relatively modest
 
productivity enhancing measures. Furthermore, the information is restricted to
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carrying capacity and the gross value of output calculated under six conditions:
 

combinations of current and improved yields: current and expanded areas cropped;
 

and current and allocated crop mixtures (allocation of land to each crop to
 

maximize calory production).5
 

Table 20
 

Senegal: Human Carrying Capacity Under Current and Expanded Areas,
 
Current and Improved Yields, and Current and Allocated Crop Mixtures.
 

Current Area Current Area and Expanded Area and 

I and Crop Mixture Allocated Crop Mixture ALtocitecd Crop Mixture 

Xe Current Improved Current Improved Current improved 

SYield Yield Yield Yield Yield Yield
 

Farm Value (BiL.CFA) 125.5 158.6 132.1 158.6 201.2 244.6
 
Cereal Crops 65.: 91.4 60.7 78.3 90.t 119. 
cash crops 59.9 67.2 71.3 80.3 110.8 125.2 

Human Carrying
 

Capacity (million) 3.880 5.425 3.667 4.745 5.454 7.230
 

Capacity/Populationi
 

Ratio (%) 

1988 Population 57% 79% 53% 69% 79 105% 
2020 Population 1 19% J 26% 18% 1 23% 26% 35% 

Population: 1988 - 6.869 million people; 2120 a 20.772 million people 

Source: USGS/EROS Data Center Database.
 

The analysis begins, by arrondissement, with the 1987-89 areas and yields for the mjor cereal crops 

(millet, sorghum, maize, paddy, and cowDeas), the major cash crops (groundnuts and cotton), and the '983 

pookulation. Cereals carrying capacity was calculated according to c3lory needs and calory production Der 
hectare (assuming that S0% of a daily requirement of 2300 calories is met by cereals) and calory proouction. 

Carrying capacity (as defined here) is calory oroduction divided by 80% of 2300 calories - i.e. the nurper ef 

people whose calory needs are met by given crop production. The results are expressed as the ratio of :cta 
human carrying capacity to total populatiun (the degree to which population is below or above the Land carrying 
capacity). Table 20 shows the aggregate carrying capacity, calculated under six conditions; combinations of 

current and improved yields, current and expanded areas cropped, and current and alocated crop mixtures (areas 
in each crop). The gross value of output is calculated using local market prices collected by CSA (assume, to 

remain constant). The various combinations were created as follows: 

Current areis, yields and crop mixtures are the 1987/89 average, by arrondissement (data from 

GOS/MORH/DAS); 

Improved Yields are calculated by taking the ratio of medium to high technology by region according 
to Martin's data. (See Tables 2 and 3, Chapter 111.); 

Expanded area was calculated by arrondissement. Arable La was determined according to soil 
characteristics, reserved area (forest, etc) was excluded, no more than 50% of potential (arable) land 

was allowed to change from its natural vegetation, 50% of available arable Land was reserved for fallow 

(includes Land for huma:1 habitation).
 

All ocated areas to crops were determined by soil types and rainfall (cowpeas 400-700rrm, millet and 

groutrinuts 400nyi", Sorghum 700mrr,,corn 80B0rm*, rainfed rice lO00m) and some land allocation 

restrictions. Area already in cotton and rice was Left constant at the 1987/89 average. Groundnuts 

were allowed 50% of the remaining available land. Food crops were allocated to the remaining nd 

according to the soil and rainfall criteria and maxi m calory production/ha (but a single crop was 
not allowed to use more than 75% of the lanel . 
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Under the assumptions used and with the 1987/89 yields and land planted
 

in the major crops, Senegal's human carrving capacity is 3.9 million people
 

compared to an actual ropulation of 6.9 million - a carrving cavacitv!op...uatLo.n
 
system is surporting 57 of


ratio of 0.57, 	In other words. the current croppin 

6 
 the year 2020, 	bringing all land into
the Population., Extending population to 


production (subject to conditions specified in footnote 5), introducing iumproved 

technology and allocating crops to maximize calory production produces results 

shown in the last column of Table 20 - Senegal would produce food for only 35 

percent of the population. Since this analysis has no specific time dimension 

(that is, it shows carrying capacity under current conditions and after .ields 

have been improved or new land brought into production),.the rate of &doption 

of new technology is not considered. Under these conditions, using mo;e land 

and improving yields (while protecting some of the natural vegetation) , the long

run is not just bleak - it is dismal. Reducing population growth is fundamental. 

but an extremelyv long-run measure, Improved yields via better resource
 

management and input use is probably the only hope for the near term.
 

Strategic Focus 

The r'mainder of the formal analysis in this chapter will focus on that
 
part of Senegal which is at or south the 500 mm rainfall level (which corresponds
 
to an 80% probability of 400 mm of usable rainfall annually and a 90 day growing
 

period). This 	geographic focus excludes the Senegal River Valley and he large,
 
essentially livestock oriented, ferlo pasture regions. There are three reasons
 
for this geographic focus:
 

* livestock was excluded at the beginning;
 

* the Senegal River Valley is already adequately supported by a number of
 
large donor programs (World Bank, EEC, Germans, Italians); and
 

* the selected area includes almost 79% of the potential agricultural land
 
outside land reserves, and represents the region which must provide the
 
foundation for a productive agriculture in Senegal (See Map 4, Chap:er
 
and Table 3).
 

This criteria corresponds, approximately, to an annual average of 500;-.
 

The advantace of the criteria is that it includes both distribution and duration
 
of the rainfall - extremely important for sustained nlant growth. Map I shows
 
the area defined by the criteria and the related definition. The area (according
 
to administrative boundaries) which most closely mr:ches the 400mm/90 day
 
criteria includes Fatick, Kaolack (plus one arrondissement from southern Thies),
 
Ziguinchor, Kolda and Tambacounda (except the arrondissement which contains
 
Bakel). Table 21 shows some land characteristics, land use and population
 
information for the area included and excluded by this criteria. The reader
 
should be aware that the source and definition of land ouali:v in Table 21 is
 
entirelv different than for the data in Table 1. Chanter II, The information
 
in Table 21 shows the land area outside land reserves which is classified as
 

potentially usable, while the data in Table 1, Chapter II has not accounted (for
 

6This is the samnas 	 was calculated using a much less detailed process. The advantage to the present 

discussion is that it provides the information at the arrondissement level - which wiLl be important for 

eventual monitoring under the DFA. 
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example) for potentially arable land in the unclassified forests. The analysis
 

which follows uses a definition of maximum permitted land use which results in
 

approximately the same total area as shown in Chapter II (3.9 million hectares
 

vs 3.8 million shown in Chapter II - see Annex VI, Tables 4 and 6 for detailed
 

data).
 

Map 1
 

Land Area With Useful Rainfall )'400 mm 

(Growing Period 90 Days or More) 

Excluded (useful oin < 400 MM) 

In.lued (Useful R im > 4 ,00...- . -, , 

Source:See Map 3, Chapter II I-or the various isohyets. The 400 mm useable
 
rainfall isohyet was taken from [MI/DAT, 1984).
 

Definition: The period (and level) of useful rainfall is defined as the 10 day
 
period when rainfall is;first equal or greater than 15mm at,d not
 
followed by a 10 day period with rainfall below 15mm. The
 
accumulated rainfall over this period is the level and the number
 
of days is the 2rowin& eriod.
 

The 80% probability levels are the level and period which occurs at
 

least 80% of the time. For example, the 400mm useful rainfall level
 
(at various reporting stations over time) would be determined by
 
the number of years ahen the useful rainfall was at least 400mm for
 
80% of the years. A similar procedure is used to determine the
 

related number of days.
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Table 21
 

Land and Land Use Characteristics:
 
Land Included and Excluded by the 400 mm Usable Rainfall Zone
 

Land Use or Land I Area i Percent (Percent I
 

Characteristic l tued Total l,=Luded Exciudedi Total
 

Total Area i 11,030 8,683 19,713 j 56.0% 44.0%j 100.0%i
 

Wo Agric. Potential 4,232 6,544 10,777 39.3% 60.7% 54.7%1
 
Wmoderate Potential 6,798 2,139 8,936 76.1% 23.9% 45.3%
 

Reserved Area 1,806 2,271 4,076 44.3% 55.7%j 20.71I
 

No Potential 1,360 647 2,008 1 67.8% 32.2% 1 0.2%
 
moderate Potential ..5 1,624 2,069 21.5% 78.5% 10.5%
 

Potential Outside Res. 5,437 1,491 6,929 78.5% 21.5%1 35.1%1
 
Farmed (1989/90) 1,357 759 2,116 64.1% 35.9t1 10.7%1
 
Unused (1989/90) 4,080 733 4,813 84.8% 15.Z' 24.4%1
 

Area Planted to Crops 1,357 759 2,116 i 64.1% 35.9- 10.7%.

(1989/90) J
 

G-9nanuts 495 269 765 1 64.8% 35.. 3.9
 
Cc:on 24 0 24 100.0% 0 0.1%I
 

Total Cash Crops 519 269 789 65.9% 3. 4.0%1 

MilLet 
Sorghum 
Maize 

Paddy (rainfed) 
Niebe 

565 
111 
91 

58 

3 

388 
16 
1 

1 

62 

953 
130 
93 

59 

65 

59.2% 
87.7% 
98.5% 

98.8% 

5.0% 

40.8%i 
12.3%j 
1.5% 

1.2% 

95.0% 

4.8%j 
0.7%1 
0.5% 

0.3% 

0.3%j 

Sub-Total 832 468 1,300 64..C% 36.0%1 6.6% 

Manioc 3 13 16 19.4% 80.6%1 0.1% 

Sweet Potatoe& 
Fonio 
Voanz 

Beref 

1 
2 
0 

0 

0 
0 
0 

8 

1 
2 
0 

0 

100.0% 
100.0% 
100.C% 

0.0% 

0.0% 
0.0%1 
0.=01 

100.0% 

0.0% 
0.0%I 
0.0%I 

0.0%1 

Sub-Total 6 21 27 22.2% 77.8% 0.1%1
 

JTotal Food Crops 838 1,- 63.1% 6.7%I
I 489 : 36.7%j 
__ _ __ _ ___ _ __ _ _ I 

11990 Population (000's) 3,: 1 4,664 1 7,696 39.4% 60.6%1I 100.0%;
 
Rural 2,45; 2,159 4 53.3% 46.7% 60.0%1
4,617 

Urtan 
 73 2,506 1 3,079 18.6% 81.4%1 40.0%1
 

Land Available Me/pers. 1.8 0.3 1 0.9 Land Available is the 

Rural 2.2 0.7 1.5 potential outsioe land I
 
Urban 1 9.5 1 0.6 1 2.3 lin reserves.
 

ILand Farmed/rural pers.j 0.6 1 0.4 1 0.5 1
 
[Unused Potential/ruraL 1.7 0.3 1 1.0 1
 

Source: Crop Areas: MORH/DAS; Land Areas and Potential [USGS/EROS, 1990
 
Note: Potential is determined by soil characteristics. This does not imply 

arability because it does not include rainfall crite-ia - land in the "Included' 

colun should be considered arable while unused potential in the "Excluded" 

column is most likely not arable. The "lpctentra, 9,!a also contains about 15% 

unusable land due to inclusions (this has not bee- q_::Iacted).
 



97
 

Some of the land and population characteristics for the area shown in Map
 
1 and Table 21 are summarized below:
 

Percent of National land area ........................... 56%
 

Fercent of National moderate potential land ............. 79%
 
Percent of National land cultivated ..................... 64%
 

Percent of National rural population .................... 52%
 
Percent of zone Population which is rural ............... 81%
 
Percent of Potential land in the zone Land not farmed... 75%
 

National land Zone land
 
accounted for by in individual
 
crops in the Zone crops (1989/90)
 

Millet .................... 59% ...... 41.6%
 
Sorghum ................... 88% ...... 8.4%
 
Rainfed maize .............. 99% ...... 6.7%
 
Rainfed rice .............. 100% ...... 4.3%
 
Cowpeas .................... 5% ...... 0.2%
 
Other Food Crops ........... 0.1% ...... 0.4%
 
Groundnuts ................ 65% ...... 36.5%
 
Cotton ..................... 100% ...... 1.8%
 

Measured accurding to soil characteristics alone, the portion of Senegal
 
which falls south of the rainfall criteria of 400 mm of usable rainfall per year 
contains 76 percent of the land with moderate agricultural potential nearly all 
of the potential land if reliable rainfall is included as part of the criteria. 
The use of this criteria does not suggest that the excluded areas should be 
abandoned. In fact, as the erosion potential and land use maps in Chapter II
 
have already shown, the areas north of this isohyet have some particular risks
 
and needs. They are:
 

Cons:traits
 

*the soil is highly degraded and the land is heavily populated;
 

* as a result, large areas of marginal and highly erosion prone land are under
 
cultivation;
 

+ "technological packages" (with the exception of improved varieties of 
cowpeas - and associated storage and post harvest treatmcnt) which include
 
chemical fertilizers do not provide adequate response to justify their use; 
and
 

*as a result, rural food and fuel production are not adequate, even in good
 

years.
 

Stratevic Ootions 

*USAID options under the DFA time horizon of 5-7 years appear limited because 
the principal means of even stabilizing this area are soil reclamation and
 
reducing population pressure - both extremely long term measures;
 

#The expansion of appropriate agro-forestry (associated with soil protection 
and reclamation) is one anageabl-e possibility which has several advantages: 
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* the Mission, :hrou.. the Senegal Reforestation Project, already has relared
 
experience (it mign: require some reorientation of the Project focus from
 
groups to individuals);
 

r the Mission (along with other donors) has already invested resources in 
analysis and evaluation of the new Forestry Code, which if properly 
applied, will provide ownership and control rights to tree producers 
which will serve as an incentive and open a possible revenue source; 

• interventions which begin to produce measurable impacts within the required
 
time horizon are available (acacia albida used as windbreaks, for erosion
 
control, and for soil restoration begins to produce benefits within five
 
to six years, with yield improvements of from 20 to 50 percent and soil
 
restoration at six percent per year (the rate of soil degradation is
 
estimated at between 3 and 6% per year so this "intervention" would result
 
in yields which stabilize at the higher levels);
 

* improved local supplies of fuelwood produce a direct advantage for women
 
and the young because they spend appreciable amounts of time collecting
 
firewood;
 

e trees and shrubs are an important source of animal feed during the long dry 
season, which helps to sustain livestock populations - an important source 
of income in this part of Senegal (this is irportant for all members of the 
family, but it has specific implications for women because they manage 
large numbe.s of small animals). 

#T 4 area nor:. of the 400mm usable rainfall zone contains the maioritv of
 
the commercial vegetable production in Senegal. There are specific risks
 
associated with incrLasing production in most of this area, because much of
 
it depends on well water for irrigation and the water table is alreaiy
 
becoming degraded. Human demand for potable water, especially in the urban
 
centers, wil continue to be a major competitor for this resource. 1,ere
 
are opportunities, however, to improve produczivity on existing land, and
 
to improve marketing timeliness and efficiency - especially for export 
marketing. There are also opportunities to improve tomato and onion 
production and marketing in and fro- the SenegaL River Valley. 

The development potential (and th wfore the array of strategic options)
 
for the area south the 400mm usable rai. :all isohyet is vastly different from
 
the area to the north. As already m ;t.oned, it contains the majority of the
 
potential land (76%) and almost all of the unexploited potential (especially if
 
rainfall is considered). Almost 80 percent of the moderate potential land
 
outside land reserves in this zone is still unused (it contains 85% of the
 
national unused potential). After subtrac'ing 15 percent for unusable inclusions 
and reserving one-third of the rZe-ainder for fallow gJ/or natural veyetation 
cultivated area could still be increased by over 1 7 million hecrares - 130 
percent of the 1989/90 total planted. The only other part of the nation which
 
has even a remotely similar potential is the Senegal River Valley (250 thousand
 
hectares realistically possible - for irrigation and at enormous cost). It is
 
reasonable to conclude that this zone represents Senegal's major hope for
 
sustainable growth in agriculture.
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Despite the considerable
 
potential, a large part of the rural 
population living in this area is Map 2
 
food deficit. Map 2 shows, by
 

arrondissement, the percent of total
 
cereal needs met in 1990 (calculated Percent of Cereal Food Needs Met - 1990 

and (1gBg/90 ,ea Plontec. i97-89 Yields)using 1987-1989 average yields 
assuming that 80% of total calory 
needs of 2300 calories/day are than 0-0 

000Ornsupplied by cereal grains and 	 44-

reicfle l 50-75Two points are notable:cowpeas). all the surplus 	 []75-I00virtually of 


production is below the 400mm
 
400mm 100-150
isohyet (80%-400mm reliable), and 


even in the higher rainfall regions ob.ve fl150 PLUS 
of the Casamance and Tambacounda, ofreliable 

several of the arrondissement roinfall
 
produce at or below total local food 0n,
 
needs (the arrondissement filled by
 
blanks or horizontal lines). There
 
are several reasons for this: small, Map 3
 
traditional farms which rely on 
family labor (as opposed to animal 
traction) and thus farm smaller Percent of Cereal Food Needs Met - 2000 

areas; soil degradation (especially (xreo increcse by Poouijion. ,ei 	 - 4%/yr. Erosion 1%/yr) 
Saiecion)in Ziguinchor and western Kolda) (roo. P-ohy r 

which has forced farmers from Le--. [-0-50 
relatively high yielding lowland 	 00M
/ ' rei;,b;,. r=50-75 
rice to lower yielding upland rice recLn.5l 0 
production; largely undeveloped B75-ID0 
ir-put and output ma:keting systems; 

- 400rnrnM 100-150and the existence of a wider and 
more stable range of food sources ot.ove 50 PLUS 
other than cereals. Nationwide, in o 
1989/90 Senegal produced about 60% rainfall 
of the food grains required to 
satisfy the population's calory 
needs (28% in the north - because 
of the high urban population - and Map 4 
109% for the south). Details are in 
Annex VII. Note: the maRs show 
"local" surplus/deficit conditions. Percent of Cereal Food Needs Met - 2000 

That is, they are relative tothe (Lond Increcse ty PoouwoIton, Yeics .47./yr, No Erosion) 
(rood Pnonty Crop Choices) par'local population. so a hieh deficit 

or surplus may not mean tab thgi Iess F-0-50 
arrondissement makes a si nificant 400nrni 

r nfcll
'$bution to the national total. 

show3 and 4 two 
Maps 

Lrr00r M100-150"situations" for the year 2000, each 
for a different level of resource Cbove I150 PLUS 

protection and land use. The year ofrlbl 
2000 was selected because it is rcinfall 
close to the termination date for 
the new USAID strategy.
 

http:recLn.5l
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Map 3 shows the percentage of food needs met in 2000 Lnder a "l.2thLnI
 
The basic data and an explanat4.on
scenario" (Table 22 shows some summary data. 


6). The "do
of how these calculations were done is in Annex VII, Table 3 to 

4 percent per year soil degradation rate
nothinz scenario" was developed using a 


and a one percent per year soil loss (erosion) rate. It is also developed under
 
their own
the assumption chat farmers continue to shift to food crops to assure 


food security and that the area they are able to cultivate is determined by the
 

number of rural people (i.e., the existing farming system is extended at the rate
 

of rural population growth). The impact of the USAID Southern Zone Water
 

Management Project has been included, because it is already underway.
 

Map 4 shows a food balance situation after 10 years of programs which
 

increase productivity four percent per year with no soil lost to erosion (Table
 

22 shows the related summary data). The rate (ard location) of use of new land
 

and the choice of crops is the same as for Map 3.
 

Table 22 Table 23
 

Year 2000 Population, Area Planted, Area Der Year 2000 Population, Area Planted, Area per 

Rural Person and Percent of Food Needs met in Rural Person and Percent of Food Weeds Met in 
Arrondissements Included and Excluded by the Arrondissements Irluded and Excluded by the 
400mm Reliable KainfatL Isohyet: 400mm ;eliabLe Rainfall Isohyet: 

Area Determined by Population Growi;,, Food Area Determined by Population Growth, Food 

Production Priority Determines Crop Choices Production Priority Determines Crop Choices 
Erosion tess
V.etas Decline 4%/year. E-osion Loss 11/year Yielos Increase 4%/year, we 


Ite ilncla lExctue Total Item Includl Exct Total 

;Poc ation 4,130 6,411 10,54. II iPopuLationI 4,130 6,411 10,540 I 

urban 
Rural 

8.7 3,697 J 4,5441 
3,282 2714I 5,996 

Urban 
Rural 

847 
3,282 

3,697 
2,714 

4,544 
5,996 

Wec:ares (0OC) 1,541 662 2,205 I I 
Iher 0 - Lard Planted 1 1,636 753 2,339 

%IhrCrops 
Grain Crops 
% Cash Crops 

o________
Jand/Rurai Pers. 

0.'.%i 
88.C1 
11.9 I 
- -0.5 

0.2 

95.8%1 
4.0%1 

i0 

.i-____ 
90.4%1 
9.5%I 

1% Other Crops 1 
1 % Grain Crops 1 

rp""ah,iCas Crp0.4% 

0.41 
64.7%1 
o~ 

o.3%J 
96.!%J 
3.8%i.%1 

0.3%; 
74.6%J 
o5.A2.% 

IPe'cetf 
IF5o Needs 

I 
78 
I 

22 
I 

41. 

k and/Rural Per%. 
I-'-'-4 
Percent: of 

0.5 I 0.3 0.4 

.- Food Nees 142 35 77 
SC!L LCSS/YEAR 
PFUCTIVITY LOSS 4.0% 4.0% 

1.0% 
(b) SOIL LOSS/YEAR

PROUCTIVITY GAIN 4.0V 4.0% 

-
U.0% 

(p4) 

The "do nothing" implications are not encouraging. As Map 3 shows, the
 

arrondissements which were food surplus in 1990 (as few as they were) would
 

become about self sufficient. Overall, the nation would produce enough food to
 

meet 44 percent of cereals food needs (78% in the souzh and 2.2% in the north).
 

This scenario would also have dire consequences for the cash crop sector. In
 

1990 about 37 percent of the cultivated land was in cash crops, under this
 
Jn short. the do notheni
scenario, area in cash crops would fall to 9.5 percent. 


scenario means very little cash income from cash crops apd extremely serious food
 

shortates.
 

http:explanat4.on
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This analysis has not attempted to estimate the implications for migration
 
rates, but it is clear that there would be some movement from the north toward
 
the south (and certainly to the cities). Although the 10 year horizon used here
 
is probably not long enough for much to happen, there would probably be enough
 
movement to shift some of the arrondissements in Kaolack from slightly surplus
 
to deficit. It is also clear that food prices and food imports would increase
 
considerably. It is not clear how the population would be able to pay for the
 
food.
 

T.he increase average productivity by four Percent Per year scenario
 
produces a case which would mean significant amounts of economic activity related
 
to grain marketing and processing. (Map 4 and Table 11). The south would be able
 
to produce a significant surplus of food (42%) as well as committing about 35
 
percent of the land tc cash crops. The situation in the rural north would also
 
improve considerably, which means that marketing systems development could
 
concentrate on supplying the urban centers. At this point a rtrateev would have
 
to begin to deal with on and off farm storage, marke~in infrastructure and
 
pro'essing. This is particularly attractive from the point of view of improving
 
rural incomes because about two-thirds of the grain marketing margin goes to
 
rural the community (This is discussed at length in Chapter IV).
 

Is such a scenario feasible? Yes, but it depends on rates of adoption and
 
the yield benefits from specific interventions. For example, to get an average
 
40 percent increase in yields after 10 years, the participation rate would have
 
to be 80% for an intervention with a 50% yield increase and only 40% for an
 
inte-vention with a yield increase of 100%. Depending on the rray of
 
inter.ventios adopted. between 4 and 8 percent of the farmers (land) would need
 

to adopt each year. This is probably the highest reasonable rate, but seems to
 
be feasible. The incentive to adopt and the ability of the system to deliver
 
the appropriate technologies will be addressed later.
 

There is an aspect about the scenarios which generate food surpluses which
 
was already discussed that is farmer attitudes towa-d food and cash crcps.
 
The returns to labor which were discussed earlier, showed that farmers would tend
 
to prefer cash ,rops (especially groundnuts). Thus, once the farmers meet their
 
:ood securit",needs, unless relative prices change dramatically, they would most
 
likely shift to cash crops. For example, using the data from Table 22 (the
 
4%/year yield increase scenario) anid assuming that after first planting to meet
 
their own food needs, farmers would plant the remainder of the land in cash
 
crops, farmers in the region south of the 400 mm reliable rainfall isohyet
 
would plant about 60 percent of the land in cash crops. In 1990 they planted 
about 38 percent of the land to cash crops so, in addition to the increased value 
of the food produced for home consumption, there would be a 66 percent increase 
in income per farm (60 38 + the 40% yield increase). Since most of the 
..terentions discussed do not require cash expenditure (although some of them 
may mean that income is lost, for example increased fallow) most of the revenue 
increase would be net increase, so the 66 percent race of return should be 
reasonably attractive to farmers.
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Conclusion 

Senegal has limited land and water resources which are, in fact, no: 

capable of supporting the national population. Growing population and increasing 
urbanization and highly variable rainfall have resulted in extreme exploitation 
of these resources; important sub-surface water sources are becomi.g
 

contaminated, forest and shrub lands are not capable of sustaining woodfuel
 

needs, and the soils in a large part of the country have become severely degraded
 

and vast areas are highly susceptible to further degradation through erosion.
 

As a result, in many years, the rural population is not capable of producing
 
enough food for its cwn needs, let alone contribute to feeding the growing urbarl
 

population (already almost 40% of the total population). A review of the cucren:
 
resource base and its use, when confronted by population projections, does rot
 
provide a particularly encourz.ging picture of the prospects unless a seriaus
 
effort is made to -rotect existing resources and :o imorove current use,
 

Senegal has some land and water resources which have not yet been exploited
 
and it has a comparative advantage for the production of crops suitable to these
 
regions (millet, maize, cotton, and groundnuts). These resources will clearly
 
have to be brought into production, and probably relatively soon. The advantage
 
to Senegal is that these lands are located in a zone which has sufficient
 
rainfall for most cereal crops. The disadvantage is that most of these soils
 
are extremely susceptible to erosion once the vegetative cover is removed.
 
Farming, as practiced in much of the country, contributes further by removing 
virtually all crop material from the soil. The organic matter content of 
Senegal's soils drops rapidly once the vegetative cover is removed, which means 
reduced productive capacity, less water retention, lower responses to inputs such 
as fertilizer and increased vulnerability to even marginal changes in the 
weather. It has been estimated that through the 1970's, soil productivi-y 
declined at between ^ and 5 percent per year. Vhile in some regions (especially 
the Groundnut Basin) this may have stabilized (it is as bad as it can get), any 
newly opened land risks a similar fate.
 

The decline in soil productivity has been compensated, to some degree, by
 
the use of improved seeds etc., but there is clearly a limit at which this will
 
reach the pcint c: diminishing returns (Maldon, for example suggests that for
 
millet there are no real genetic advances to be made). This doesn't mean that
 
there are no possibilities for increased productivity. The technology review
 
has shown that soil and water management techniques can add between 10 and 180
 
percent to millet and sorghum yields. Other crops, especially in the zone which
 
has the "new land" potential and enough rainfall, can be more productive, with
 
the proper "packages"; yields of rainfed rice, maize and sorghum, for example
 
can be increased 50-100% with the proper packages and acacia albida (because of
 
the soil nutrients it pulls from the deep soil and increased organic matter) is
 
reported to increase groundnut yields as much as 40% and millet yields as much
 
as 150%.
 

The solution to the problems outlined above require a commitment to both
 
parts of the "carrying capacity" dilemma: a reduced rate of population growth
 
and better resource management. The solutions do not necessarily mean higher
 
cash expenditures by farmers, but they do imply an intense effort to communicate
 
benefits and consequences of good or bad resource management to farmers (as well
 
as administrators). There are also some labor implications. In the Casamance,
 
for example, rice is grown by the women and there may be some question about how
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much control they have over land and land use decisions: it varies by region,
 
but women are generally the major food producers (especially vegetables, and
 

lowland rice in the Casamance) while men are the main cash crop producers,
 

Thus, any program would have to account for differing goals (food vs cash) and
 
resource control. The "compound" or
different levels of decision power and 


family group social system may also have implications, Since an individual may
 

not know from year-to-year what land he or she will be allocated by the compound
 

head, there may be less incentive to adopt or continue conservation measures.
 
That is, given the land tenure system in Senegal, soil and water conservation
 
measures probably will have to be focused on the compound rather than the
 

individual farmer. This is an extension issue which will be addressed in Chapter
 
V.
 



CHAPTER IV 
CONSUMPTION, MARKETING AND PROCESSING 

The previous three chapters have investigated Senegal's resource limits
 

and potentials. It has been repeated (perhaps ad nauseam) that the country has
 

a serious, resource based, productivity problem and that, unless steps are taken
 

to improve soil and water use and to control population growth, the "problem"
 

will soon exceed disaster proportions. But, these are not the only issues.
 

There is also a range of basic crop marketing (including trade), crop processing,
 
food consumption, agricultural policy and institutional factors to be considered
 
along with the resource questions. This chapter will deal with some of these
 
issues. Chapter V will present an analysis of specific institutional issues.
 

In this chapter, commodity marketing and processing includes the inputs and
 
outputs associated with agriculture and forestry in Senegal. As is the case
 
with the rest of this report, livestock and the related input and output
 
marketing activities are not considered in any detail. The chapter is divided
 
into three principal sections; crops, agricultural inputs and trees.
 

CROPS
 

Marketing and processing agricultural crops in Senegal can be divided into
 
four broad categories: food grains (rice, millet/sorghum, corn and corpeas);
 
fruits and vegetables; traditional cash crops (groundnuts and cotton); and
 
'special' cases (wheat, sugar). Each category has its own unique institutional
 
and geographic potentials and constraints. The previous chapters hive outlined
 

many of the constraints and potentials, largely from a production point of view.
 

This chapter will complete the marketing/processing link between producer and
 

consu.mer (or external trade) and some of the associated institutions.
 

The gross real value of crop output varies widely from year
 

Farm Income to year - for the usual reasons (climate, pests, crop cycles
 
and prices). In addition to the annual variations, as has
 
been shown in the preceding pages, declining productivity
 

and population pressure have contributed to a shift from cash to food crops, as
 
well as to a reduction in the area planted (production) per farmer. The
 
consequence has been stagnation in total output and a steady decline in the real
 
value of marketed crops. In real terms, over the 1960/El and 1989/90 crop years,
 

the value of marketed crop output declined by 2.5 percent per year (Table 1 and
 
Figure 1 show the data for 1976-198V, Annex II contains data for the full
 
period)1 .
 

The real value of all output has _n to decline (but there is no
 
detectable statistical trend). And, since area planted has remained relatively
 
constant, output per hectare shows the same relationship. The split between the
 
value of crop output retainad for home consumption and the value attributed to
 

marketed output has shifted dramatically; in 1976/77 marketed output accounted
 
for almost 68 percent of the total and in 1989/90 it accounted for only 40
 

1

The rate of change in the value of marketed output was calcuLteo by a regression function (naturai 

log of ouput as a function of time). 
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percent of the total. The drop in real cash income (from marketing crops) has 
obvious implications for farm family welfare because It seriously restricts their 
ability to purchase health, education and other services and suggests that 
investment in technology which requires cash innut will be severely restricted, 

Despite the declining share of cash crops in the value of all crop output, 
the primary source of crop based rural income is still groundnuts (about 46% of
 
the total Figure 2). And, as would be expected given its share in area
 

planted, millet is the second largest (36%) - maize and paddy account for six
 

and nine percent, respectively. In the aggregate, rainfed crops account for at
 

least 95- percent of the value 0" all crop output,
 

Table 1
 

Value of Total and Marketed Crop Output
 
(Constant 1979 FCFA)
 

Constant 1979 FCFA 

Crop IGross Iarketl Home Gross Gross IMarketed I Hon* Use
 
Year I Output I utput Use per ha. per wkr. I per wkr. 1 per wkr.
f I ________________________________ 

I (Bit.) (Bit.) (Bit.) (FCFA) (FCFA) (FCFA) (FCFA) 
1976 /77 87.782 59.954 27.828 34,715 53,605 36,612 16,993 
1977 /786 44.7T71 25.033 18,91019.738 26,784 14,976 11,808
1978 /79 84.146 44.465 39.681 33,470 49,321 26,062 23,258 
1979 /80 54.163 21.918 32.245 23,797 31,107 12,588 18,519 
1980 /81 42.824 10.770 32.054 17,662 24,102 6,062 18,041 
1981 /82 179.489 38.300 41.189 j32,245 43,846 21,126 22,720 

11989 /83 1 70.098 37.484 32.614 j 29,175 37,900 20,266 17,634 

1984 /85 50.965 14.163 36.802 23,;24 26,483 7,360 19,124
 
11985 /86 80.818 25.173 55.6.45 35,184 41,179 12,826 28,352
 
11986 /87 1 72.2B6 32.427 39.860 33,945 36,119 16,203 19,917

1987 /88 78.210 32.125 46.085 35,445 38,328 15,743 22,585
 
1988 i'89 55.296 20.7a2 34.514 24,668 26,581 9,990 16,591
 
1989 /90 I62.799 24.787 38.012 29,230 29,616 11,689 17,927j
 

Source: Anrex I.
 
Note: per wkr. a 50% rural population.
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Figure 1 

Value of Crop Output by Use 
(Constant 1979 FCFA) 
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in total rural income
The importance of crop production and marketing 


differs, depending on the ecological zone and the type of rural community. In
 

the more urbanized rural areas (market villages) and in the lower rainfall zones, 

income from sources other than crop production is obviously more important. 

Tables 2, 3, 4 and 5 provide some examples of wha major income sources have been 

Tables 2 and 3 show income sources for two villagesfor a range of "situations". 

in the middle Senegal River Valley (Matam, 1989), Table 4 show sources of income
 

for three villages in the Northern Groundnut Basin (Louga, 1988/89), and Table
 

5 shows the same information for three villages in the Central Groundnut Basin
 

(Fatick, 1988/89)2.
 

Table 2 Table 3 

Sources of Incme: Douryaa/Matsm in FCFA 
(FCFA and 2 of total, 1989) 

Cash Income Sources : Thiefvying/Mtam 
(FCFA/FamiLy and % of Total, 1989) 

Source 
J Average 

Per,aMi ty 
Percent 

ofSub- taTo 
Percent 

ofo , 
I [Source 

Average 
PerFuni Iy 

Percent 
ofTotal II 

Credit 20,877 1 8.B% 5.41 IOff-Fam I 
Imigration 1 143,900 1 60.7%1 37.0%1 Migra:ion 361,472 I 62.0%1 

iSataried 67,870 28.6%1 17.4%1 Pension 16,325 2.82 

!Social 4,282 1.8% 1.11 !
 
I I Sub-Totat 377, n7 64.8-2 

Sub-TotaL 236,929 100.0%1 60.921 

37.22 2,332 0.4%1
ILivestock 46,737 12.02 

1 1 Com rce 1 39,6.5 6.8%1I 1 6,996 1 1.22JlCereals 79,069 1 62.8%1 20.32! Credit
1 Crops 9,328 
 1.6%
 

SUO-Totat 125,825 100.0%1 32.3% Fishing 79,291 13.62
 
,IGift 16,9081 2.921
 

;Artisant 1 7,997 1 
 3.51 2.1%1 Labor 1 9,328 1 1.6%1
 

ICowmerce 18,277 69.6%1 4.72 Livestock 18,074 3.12!
 
Transport 23,321 4.021
 

Sub-Tota[ 26,273 i 100.02i 6.821
 
- i I Sub-TotaL 1205,223 1 35.2%1
 

Total 389,0271 100.01 1 1 
I VotaL 583,020 I 100.02! 

ISource: IDA (Report N5. N' 56) IDA t 

Note: monetary incrme .as 302,147 per famity Source: IDA (Report 95, part 2, pg 22) 

for 15 famiLies (119 peoole) in 1989. 14 famiLies in 1989. 

The data emphasize difficulties inherent in making broad judgments about
 

the sources of rural income. In the middle Valley of the Senegal River, in both
 

villages, remittances and salary income account for at least 60 percent of the
 

The difference between the two villages is also instructive; in Doumga
total. 

income data includes imputed value of home consumption) cereals
(where the 


account for 20 percent of the total; and in Thiemping (where the data are for
 

cash income) crops account for only 1.6 percent of the total (more evidence of
 

the low volume of marketed cereals).
 

2The Groun nut Basin data are preliminary results from a USAID financed survey based in ISRA with
 

IFPRI technical assistance. The study covers incone and expenditures for two years in 10 zones in the Basin. 
incl ded in the report when itData for a third zone (inthe Tanbacounda area) is being prepared and wil be 

isava'.able. 
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Table 4
 

Familv Income by Source: Northern Groundnut Basin (Sagatta Zone - Louza)
 

(FCFA/Family. 1988-89)**
 

Sagatta (market Village) Khelcom Peulh Darou Cisse
 

Sector 	 urer Total Percent Wum~er i Total Percent IMurer Total Percent
 
ObS. I ncome Total Obs. Income Total Otb. Income TotaL
 

12 58,691 15.8 12 50,577 21.4 12 131,918 59.5I
Crops 

Gathering 12 0.0 12 0.0 12 0.0
 

Livestock 12 12,065 3.3 12 129,000 
 54.5 	 12 24,12 10.9
 

Total Ag. 70,756 19.1 179,577 75.8 156,041 70.3
 

Ag. Lor 12 2,622 0.7 12 35,609 15.0 12 9,393 1 .2 

89,674 12 7.1 12 28,811 13.0
 

Service 12 72,0.6 1 19.4 12 

Comnerce 12 	 ;24.216,798 


0.0 12 1,271 0.6
 

Transport 12 0.0 12 0.0 12 2,86 1.3
 

Food Prep. 12 29,856 8.0 12 0.0 12 50 0.0
 
12 1,309 0.6 12 22,471 j 10.1
lArtisanal 12 96,7241 26.1 1 


IGifts 12 2,083 0.6 12 ?50 
 0.1 12 4171 0.2
 
Borroing 12 7,427 2.0 12 3,3 1.4 12 500 0.2
 

Total Non-Ag. 300,432 1 80.9 j 57,269 j 24.2 j 65,779 29.7
 

otl371,18M 	 100.0 j 236,81.6 100.0 221,8120 j100.0 

Source: ISRA/IFPRI preliminary survey results. IFPRIINC
 

Livestock income from "net" transactions (negative value indicates net investment). Crop income
 

includes imputed value of home consumption.
 

Table 5
 

Farr1v income by Source: Central Groundnut Basin (Niakhar Zone - Fatick)
 

(FCFA/Family, 1988-89)**
 

wiaknar (Market Village) Mboltogre Mboyene
 

Sector 	 i Nuer Total iPercent iumber Total jPercent Number i Total Percent I 
I Obs. lincome Total 0s.f Incwe Total 0bs. Income Total I 

Crops 11 115,057 64.0 12 83,047 73.9 12 219,336 78.6 

Gathering I 11 0.0 12 0.0 12 0.0 
t ivestock j 11 8,011 1 4.5 1 12 (1,814)1 -1.6 1 12 23,142 8.3 

1,098 68.5 81,233 72.3 242,478 86.9
Total Ag. I 


Ag. LawOor 11 1,39 0.8 12 404 0.4 12 540 0.2
 

Commerce 11 17,153 9.5 12 17,409 15.5 12 29,692 10.6
 

Service 11 14,005 7.8 12 13,263 11.8 12 5,934 2.1
 

Transport 11 
 0.0 12 0.0 12 0.0
 

1.1 12 0.0 12 0.0
Food Prep. 11 1,915 

12 25 0.0 12 0.0
jArtisanal 11 22,075 12.3 

12 0.0 12 500 0.2
Gifts 11 0.0 


0.0 12 0.0 1 12 0.01
Borrowing 11 

Total won-Ag. 56,543 31.5 31,101 27.7 36,666 13.1 

Total 11 17,61 100.0 112,334 100.0 i 279,144 100.0 

IFPk;INC
 

!*Livestock income from "not" transactions (negative value indicates net investment). Crop income
 
Source: ISRA/IFPR| preliminary survey results. 
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The data for the Groundnut Basin is also instructive, by both the
 

difference between villages within a given zone and by the differences betveen
 

zones. In Louga, where the economy is much more livestock dependent, crops
 
(from a low of 16% in the highly
account for a fair portion of total income 


in Darou Cisse, including the
urban market town of Sagatta, to as high as 60% 

The data for the Central Groundnut Basin
imputed value of home consumption). 


shows a similar pattern, except that income from crops completely dominates all
 

other sources, even in the market village. Including the value of home
 

consumption, almost 64 percent of all income is from crops in Niakhar (the market
 

village) and crops account for 74 to 79 percent of :he total in the other two
 

villages. Since 1988 was not a good crop year, these data may even be
 

underestimated.
 

The data in Tables 2-5 make it clear that while crop based income ic not 

the only imDortant source of total income, it makes a sianificant contribution 

even in those areas where other activities dominate, especiallv in the Groundnut 

Basin. In fact, preliminary data from the ISPA/IFPRi farm su.' ; indicate that 

rainfed agriculture is the major source of rever-e for bz :en and women 

throughout the Basin, as well as in parts of Southeast Senega- Virtually 100 

percen: of the villages in all 10 zones of the study ranked rai. d agriculture
 

as most important. The second most important revenue source for men vas
 

livestock and the third mcst important source was a mixture of "migration" and
 

comerce. The second most important source of revenue for women was also
 

lIvestock, but commerce was mentioned more often for women than for men'. Of
 

course, it isn't surprising that nearly all of the villages ranked groundnuts
 

and millet as both the first and second important crops (this ranking begins to
 

change to sorghum, maize, rice and cotton in the southeast).
 

7The GGS, under various donor supported programs (especially
 

under several W;orld Bank Structural Adjustment Loans), has
 
Marketing started disengagement from commodity related production and 

Institutions marketing activities. However, despite this program, there 

and the Role is still a extensive legacy of State intervention in
 

of the State commodity marketing and processing. 'hile the various
 

institutions and related policies will be discussed below, 
an overview of the institutions and their relationships to 

the marketing system and to one-another will help to explain how the system works 

now and how current dialogue is expected to change the system. 

With notable exceptions (cotton, groundnuts and rice) , extensive State 

involvement in marketing and processing ended in 1980 when ONCAD was dissolved 

and especially in 1984, when SONAR was dissolved. The input marketing system
 

was privatized in 1988 when a USAID and French financing fertilizer subsidy
 

elimination program terminated (again with an exception - cotton). The local
 

deregulated in 1988 (again with an exception cereals marketing system was 

rice). A overview of the various programs was given in Chapter I.
 

Pre-survey interviews with 228 village chiefs in 1988 Z:SRA/IFPRI, 19901. 

the macro data, which shows the Livestock portion of'The data raise an interesting question about 
GDP about eQual to crops. It s probabLy ifirortant to diStinggish between crops, which are consuTnd, srn 

The data shown in tabLes 2-5 o0not show that LivestocK is a vtry
livestock which is largely a store of wealth. 
ifioortant source of i" 1ye. 



Table 6 

Selected Major Public Institutions Involved Marketing and Processing
 

1CPSP !Rice Monopoly on broken grain rice imports 
Monopoty on wholesale marketing of Local rice (except SOOAGRI). 

ICotlects "perequation" on imported rice. 

ISAED/URIC Rice IResponsibLe for planning development of the River Valley. 

Is the only 'official' market for coimercialized rice in the Valley. 

O1perates two rice mills and contracts with one privave mill. 

IProcesses the rice then sells it to CPSP (178 FCFA/kg). 

I Ross-Bethio, Richard-Toil: URIC operated (State), Delta 2000 - private contra:t. 

!CSA ICereaLsIMaintains a food security stock (60,000 tons rice). 

I ]Purchases Local cereals for distribution to deficit regions. 

JCotlects and publishes farm and retail price for cereals (weekly for 40 markets). 

(This operation will be transferred to the common fund. 

inaned by the Common Fund and the German Project (PSA). 

SODAGRI ;Rice !Responsible for cevetopnent of the Anefit* Basin.
 
Purchases, mitts and markets rice produced in the region.
 
Volume purchased 1988/89 was 797 tons.
 

S aize iProvides a market for local maize (1988/89 volurie was 8.5 tons). 

SOOEFITEX lCotton ;Sipp:orts cotton producers (Tan'bacound~a and Kotda). 

J:oltects, processes ad markets cotton fiber and seed.
 

ICerealsProvides a market for local cereals (1988/89 maize volume was 34 tons).
 
jSuppors establishment of local grain mits.
 

Rice !Purchases and mills tocal rice. 

Rice is purchased and marketed by CPSP (1988/89 volume was 589 tons). 

ISOEVA CerealslProvides extension services in the Grounrmut Basin. 

jProvides credit to certified seed producers (millet, maize, cowpeas) with funds 

!from CNAS (provided t',the French suported PTS). 

ISNACOS Grouno-,Process and market grounrnut oil and meal (also processes cottonseed) 
I nuts inports vegetable oils. 

Has recently started a "perequation" system on the imported oils which is to be 
used to support the sector (farmers). To be privatized un-der SAL IV. 

SONAGRAINESiGrou-d-iResponsible for groundnut collection (through cooperitives and private agents). 

nuts lResponsible for maintaining a base groundnut seed stock. 

SOPFA IGroun-iResponsibLe for development cf the edible grouronut sector.
 

nuts jProvides credit, collects, processes and markets table nuts.
 

edible 1will be privatized by the end of 1990.
 

orti- IThree 'monitoring" comittets coiposed of government, producers and exporters. 
culture I Potatoes and onions - fix seed import quotas. 

I Bananas - fix in-iort quotas. 
Transportation - exporter groups to negotiate air freight rates and quotas. 

JTwo main exporter associations. 

iWCAS Iwationat agricultural credit institution (25% State owned).
Credit 


ITA JFood JFood technology research.
 

ISRA Agric. !Agricultural Research (livestock, cereals, horticulture)
 

ICom'non Fund:,Cereals;Programing coute-oart funds from food aid sales. Promotic.n of Local cereals. 
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Table 7
 

Major Private Institutions Involved In Crop and Input Marketing and Processing
 

S:SMAR 	 i2iuip- Privately owned equipment manufacturer.l 	 t
 

iSENCHIM Fert Fertilizer mAnfacture, distributor. Holds a monopoly on compou d fertilizer
 
Jlitizer inports and mosphate export.
 

!Seed Vegetable seed distributor.
 

iGRANDE ;Wrheat iPrivately o weat milk.
 

MOULINS DE 	i The same individual owns CSS (see below) 
DAKAR
 

SENTENAC wheat Privately owned wheat mill. ALso own SOCA (set below) 

iiltet Processes millet uncler effangevent with the Cofw-n Fund. 

lCSS Sugar Privately owned sugar pLantation and mill.
 

monopoly on sugar production and imports.
 

1Other Experiments with irrigated cotton, etc.
 
SOCAS Tomato Processes tomato paste (River Valley)
 

Paste No paste imorts allowed. 

SITI 	 ITomato I Privately owned tomato paste processing plant
 
IPaste (River Valley). No paste imports allowed.
 

'here are 11 major public institutions engaged in marketing and processing
 
agricultural commodities and 7 principal private sector enterprises (Tables 6
 

and 7). The activities of the public institutions range from import and export
 

monopolies (as in :he case of CPSP for broken rice imports and SONACOS for
 
groundnut product exports) to monopolies for processing and local wholesale
 
distribution. The private institutions have a similar range of activities. CSS
 

has a monopocly for sugar production, processing and imports and SENCHIM has a
 
monopoly for compound fertilizer production, imports and phosphate exports.
 
Most, but not all, of the private institutions enjoy some form of protection,
 
either by import restrictions and/or by State controlled prices.
 

There are a large number of important "institutions" not listed in Tables
 
6 and 7 village and producer organizations, NGO's (Non-Governmental
 
Organizations) and GIE's (Groupemment de Interet Economique). These institutions
 
play an extremely important part in production and marketing, but will not be
 
enumerated here (See the MAPS report for more detail). Even though the larger
 
firms and institutions are mentioned frequently in the following pages, the
 
reader should always recall that these agents often provide the basic client
 
contact. Since public sector institutions are deeply, if not exclusively,
 
involved in marketing and processing local production of cash generating crops,
 
these "crop systems" enjoy a certain isolation from world markets. In the past,
 
when world m;,rkets where high, this has meant large windfall gains to the State.
 
In recent years, due to attempts to maintain farm prices and because of marketing
 
and processing inefficiencies, t has large and insupportable deficits.
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_ l The marketing campaigns are financed by bank "consortiums",
 
with a separate arrangement lor each of the major


Financing commodities: groundnuts for oil (SONACOS/SONAGRAINES),
 
the edible groundnuts (SEFPA), groundnut seeds (SONAGRAINES),
 

markets SAED rice purchases, SODAGRI rice purchases, corpeas
 

(SODEVA-no longer active), and cotton (SODEFITEX). As
 
indicated by the number of parastatals associated with the management of the
 
marketing funds, the State is deeply involved in marketing most of the important
 
agricultural commodities, except millet, sorghum and maize. Since most of these
 
"commodity systems" are also financially deficit, it is not surprising that 
sizable arrears have accumulated. The arrears for marketing campaign funds over 
the 1985 and 1988 crop years are shown in Table 8, a total of over 45 billion
 
FCFA - 79% in the groundnut sector.
 

Table 8
 

Unpaid Marketing Camvaizn Credit by Crop and Year (Million FCFA)
 
(As of June 1990)
 

Crop Calpaign 1985/86 I 1986/87 i 1987/88 1988/89 Total !%Totali 

oGroumut• Oil - 1,740 24,816 4,509 31,064 .41 

JGroundrts Seed 84 1,812 1,652 1 4,347 9.6%1 
IGrouncnu:s - EdibLe -- 51 594 1 1.3% i 

CowpeaL. 541 457 . 3.998 2.2% 
Rice SAED 39 3,113 3,152 6.9% 
JRice SOAGRI ... 26 1 26 0.1%1 
JCotton 
ITotat 

- SOEFITEX 1
1 541 

.. 

3,674 26,667 
5,229 5,229 

14,529 ;15,41020O.9%1 
11.5%1 

IPercent Totat 1.2, 8.1% 58.7% 32.0%1 100.0%1
 

Source: Ministere d, 'Econmie et des Finances.
 

Other than the obvious implications for banking sector liquidity, there
 
are a number of reasons for concern about the large deficit: a large portion
 
(59%) of it is three years old; and it is concentrated in the cash crop sectors
 
(over 90%) and especially in the two groundnut sub-sectors (79%) which are
 
expected to be privatized over the next two to three years. At current exchange
 
rates privatization is going to cost someone over 190 million dollars just to
 
glear the books and this does not cover the debts of the oil mills.
 

An example of the total volume of financing used to support the various
 
marketing campaigns and the recovery rate as of June 1990 is shown in Table 9
 
(the 1988/89 crop year). A total of almost 46 billion FCFA was borrowed to
 
finance the 1988/89 crop marketing campaigns: 77% for groundnuts; 16% for cotton;
 
and 7% for rice. As of June 1990, about 32 percent oL the total had no: been
 
repaid. In some cases, the repayment problem is linked to factors outside the
 
control of the institutions concerned: CPSP, for example, is often not timely
 
in paying SAED for its rice. CPSP, on the other hand has recently been required
 
(by the :1F) to pay 5 billion FCFA o *:over the SODEFITEX deficit. The system
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appears to be oranized so as to absorb liquiditv wherever it mav ex s, The
 
use of CNCAS to provide the majority of the financing for the 1989/90 crop
 
marketing season is a good example.
 

Table 9
 

Marketin& Funds (Consortium) for the 1988/89 Crop
 
(Billion FCFA)
 

i T-Lt ofFet Market lr, Balance as June 1990 i 

-ost,-R--------Crop IFunds I 
% Total
I Received Costs Received FCFA 

iGroundnut i 29.155 6.058 35.213 6.161 17.5%1
 

OiL 27.340 5.16. 32.50 4.5 9 13.9%1 
Seeds 1.538 0.133 2.371 1.652 69.71. 
Edible I 0.277 0.061 0.338 

lCotton" 1 6.291 1.024 7.315 1 5.229 71.5% 
IL 


'Rice 2.766 0.502 3.268 3.139 96.1%I
 

SAED 2.722 0.502 3.224 3.113 916. 

ISOAGRI 0.044 0.044 0.026 so. lI 

[Total 38.212 7.5B4 45.796 14.529 3.%
 

NovemberSou.rce: [MORM, 1989] 
* includes funds for production credit. 

In principle, CNCAS is a private, agricultural credit bpnk. By agreemer.:
 
with the donors supporting the banking sector reform, the State is to have no
 
more than 25 percent ownership (the renainder is owned by cooperatives, etc.).
 
The GOS has not been able to .ell its shares to the pri.:ate sector, so i- still
 
owns more than 25 percent. In 1989, because of difficulties in arranging the
 
various consortia, thi GOS used CNCAS to fill the gaps. As a result, CNCAS
 
provided 100 percent of the funding for SAED and SODAGRI and 54 percent of the
 
funding for the groundnut campaigns. As of mid-October 1990, CNCAS had 14.7
 
billion FCFA outstanding from past marketing campaigns, 5.5 billion for years
 
before 1989/90 and 9.2 billion for the 1989/90 campaign [CCCE, June 1990].
 

Although the marketing campaigns absorb the greater share of CNCAS lending,
 
its principle function is the provision of credit to the rural community. CNCAS
 
operates with lines of credit provided by a number of external institutions, most
 
often with very attractive conditions'. The external funds are usually attached
 
to a project or a region, with the result that the loan activity tends to be
 
concentrated by re,ion. For example, during the 1988/89 year CNCAS loaned a
 
total of 3.1 billion FCFA: 2.2 billion in crop agriculture (70%); 402 million
 

5Percent of 1989/90 funds remaining to be paid and due to CNCAS. 

6 See (KORM,June 1990, Annex Report pg 1131 for details. 
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in fishing (13%); 275 million in livestock (9%); and the remainder in rural
 
commerc4-, rural housing, etc. (6%). Of the 2.2 billion FCFA loaned in crop
 
agriculture, 20 million was from the Matam IlIT project (FED) and over a billion
 
was from the Irrigation IV financed by the World Bank (CNCAS, March 1990, Table
 
10]. Thus, -bout 47 rercent of loans in crop agricilture were designated for
 
the River Valley by these two proiects alone.
 

The history of production credit in Senegal has not been especially
 
encouraging, except when there is a single purchaser who subtracts credit before
 
making payment and when there is no alternative market, or when the credit is
 
closely supervised. Cotton is an example, repayment rates to SODEFITEX have
 
always been in the 99 percent plus range. Fertilizer (and other inputs) are a
 
different case. In 1987/88 over 42 percent of the money loaned for fertilizer
 
in the Thies, Kolda and Ziguinchor Regions had not been repaid [MDRH June 1989, 
pg 109] . And, only 70 percent of the 1988/89 loans for inputs and equipment had 
been repaid as of September 1989 (Table 10 shows the volume of loans and the 
repayment status for inputs and equipment for the 1988/89 year, by regional 
a6 ency). The situation is not quite as desperate as the data indicate, because 
the loans for equipment are for three years and more of the other loans will 
certainly be recovered. 

Table 10
 

CNCAS Credit for Inputs and Eauipment
 
(1988/89 Year million FCFA as of Sept. 1989)
 

i i iPercent 
Recover ayment of total
 

IRate % Loaned
 
Agency Loan Red 


Thies 104.579 16.944 16.2% 13.9%1
 
DiourbeL 5.742 2.238 39.0% 0.8%
 
Ziguinchor 4.165 1.676 40.2% 0.6%
 
lKaolack 302.686 210.379 69.5% 40.4%1
 
IFatick 60.724 45.038 74.2% 8.1%1 
Kolds 7.008 5.815 83.0% 0.9%
 
Louga 103.553 92.685 89.5% 13.8%
 
St. Louis 79.307 71.088 89.6% 10.6%1 

IMatae 47.950 45.933 95.8% 
 6.4%1
 
Tambecounrda 34.135 33.525 98.2% 4.6%
 

TotaL 749.849 525.321 70.1%i 100.0%1

I __ __ __ __ I I 

Source: (MORN, Nove er 1989, Annex 1.103
 
MateriaL (equipment) 4.2% of arrears, grounnut seeds 90% 
Excliudes 124 million FCFA for grourxnut and millet 
fertilizer financed by the CCCE.
 
Input Loans are for 9 months, equipment 3 years.
 

The data inTable 10 point to a situation which Senegal must resolve before
 
there can be real growth in agriculture. %hen asked about constraints to
 
technologv adoption (inproved seeds and chemical ir.uts). farmers and
 
knowledgeable local officials inevitably respond that the main constraint is
 
credt. Yet experience shows that an unacceptable volume of loans are not
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are included in the 1985-1989 data but not for !990/91 because at the time this
 
report was predared no PL 480 program had been defined. It is clear that until
 

basic resource productivity is improved (given population growth, even after)
 

such programs will necessary in order to maintain stable food supplied for the
 

Senegalese population.
 

Table 11
 

Senezal Food Grain Balance 1990/91 Preliminarv Estimate
 
(Millet, Sorghum, Maize, Rice and Wheat)
 

Item 

Per Capita Consumption (kg/yea
PopuLation (CO's) 
Consurption Requirement (tons) 

Food Percent of 
Bealance IRequirement 

r) T 201 (%) 
7,49 

1,507,098 100.0% 

Per 
Capita 

(kg/yr) 

201 

Production 
less non food uses 
tess Stock Change 

(tons) 943,255 I 62.6% 
147,845 9.8% 
(8,300)! 0.6% 

126 
20 

1 1 

Net Dowestic Production (tons) 803,710 53.3% 107 

Deficit (tons) 
tess Ptannd ConmtrciaL l por
less Ccxmritted Food Aid 

703,3B8 46.7% 
ts 514,500 34.1% 

28,741 1.9% 

9 I 
69 
4 

Uncovered Deficit (tons) 160,147 10.6% 21 

Source: Annex IV (Food Needs Ass
Note: Except for rice, the data 

essawnt). 
are for urniLted grains. 

Rice is included as "rice" not "paddy" - to inoicate appropriate volumes.
 

Consumption is the 5 year average (1985/B6-1989/90).
 

Figure 6 in the previous chapter showed that, in aggregate terms, the rural
 

surplus has been negative in 9 of the last 13 years; even accumulated, the
 

surplus has been negative over the last 13 years. The variation in the
 

"surplus" (for example, negative 300,000 tons in 1984 to positive 300,000 tons
 
in 1986) points to the importance of on-farm storage and the temporal transfer
 

of food supplies. The figure also indicates that the temporal aspect of the
 

transfer is short; seldom more than one or two years. A large part of this
 
variation is linked to the dominance of millet in overall production, the
 

millet/groundnut rotation, and "good-year-bad-year" cycles. All of which is to 
sav that the marketed surplus is £enerallv low and highlv variable. This, 

combined with the relatively high rate of pooulation growth and increasing urban 
concentration, has positioned the cereals sub-sector. especially rice and related 
Policies and proerams. as the dominant issue T)food and agricultural policy in 
SeneEal. Overall, all of this can be summarized as having generated a program 
based on short-term solutions to long-term problems requiring massive amounts 

of financial and technical inputs and the initiation of policies and programs 
which are not necessarily grounded on production/consumption or competitive 
realities7 ; a measure of this can be taken from the emphasis placed on industrial 

7
Political reaLities are a different issue. As long as donors are willing to support these programs
 

Senegalese authorities will enjoy a such broader range of political options.
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been very little, and
and semi-industrial cereals processing when there has 


highly localized, marketed cereals surplus. Under what conditions would the
 

Private sector enzage in such activities when there is no assured suDvlv of the
 
a of barriers, quotas.basic input?__'he answer has been to establish series 

guaranteed prices. subsidies State "comrnanies" etc. to compensate for economic , 

realitv and/or conflicting policies. A large deal of this 'manipulation' has
 

been done in the rice sub-sector.
 

N Including wheat, Senegalese consume about 220 kg of
 
cereals/person/year, and 200 kg/person/year excluding wheat.
 

Local and Converted to millet equivalent, consumption is about 200
 
Imported Rice kg/person including wheat, and 178 kg/person excluding wheat 

and Its (Table 12)6. In absolute terms, rice accounts for the 

Relationship largest portion of the national cereals-diet (95 kg) and 
to Other 	 millet/sorghum accounts for an additional 87 kg. The
 

Cereals 	 relative importance of the various food crops changes 
slightly when converted to consumable weights: millet is 

first (77 kg); rice second (62 kg); wheat and corn are about 
equal (14 kg); and cowpeas are last (3.5 kg);
 

Consumption patterns 
differ considerably, both Table 12 
urban/rural and by geographic 
location, primarily reflecting Per Capita Consumotion - Maior Grains 
local production patterns and (Kg/year/person, 1988 estimate) 
the availability of imported 

rice. Generally, as would be -
Per Capita (kg unmitiedl 

expeced, millet is by far the 


most important grain in the Urb n Rural Total 
rural areas, and rice is the 

important in the urban JMiLLet/Sgm 30.1 126.1 87.0most Maize 11.7 18.7 15.9
 
areas. There is also a Pad 140.2 63.5 94.7
 
substantial difference in ICowpeas 1.2 5.0 3.5 
regional consur.ption patterns. IWheat 45.4 4.5 20.0 

Rice is the major element in rTotal 228.6 217.8 221.1 
the cereal diet in the River ExcL. Wheat 183.2 213.4 201.1 
Valley and in the Casamance, . 

Mi l:t Equiv.and millet is 	 the major cereal 
o 1at 197.3 203.7 199.8

in the groundnu: basin (See 1 Excl. Wheat 14.7.6 198.9 178.0 

Annex IV). One of the things I 
which has helped to stimulate Source: Annex :v. 

interest in millet processing, Millet equivalent calculated using catory 
ratios. as well as corn production, is 


the large weight of rice and
 
wheat in the diet, especially in the urban diet; wheat consumption exceeds both
 

millet and maize consumption in the urban diet and it exceeds maize consumption
 

in the total (urban + rural) diet and rice consumption is three to four times 
higher than any other cereal.
 

millet equivalent calculated according to relative calory content (un-milled form). This adjusts 
for such crops as peocy rice which, in un-processed form, has a lower calory content. 
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Since the majority of the rice supply (85% in 1989) and all of the wheat
 

is acquired from external sources (Figure 4), it is easy to understand why there
 

has been such an emphasis on local cereals processing and rice pricing policy.
 

Figure 4
 

Food Grains: Total Available by Source
 
(000 metric tons, average 1985-1989)
 

4003" 

200' 

00 M a02f 

Rice impacts on the cereals marketing/processing system in two ways: via
 
the price competition it represents for local cereals and via a set of price
 
and marketing controls which have been established to "protect" local rice
 
production. CPSP has a monopoly on broken grain rice imports as well as
 
wholesale marketing of local production. CPSP collects a perequation on grain
 
it imports, part of which is used to subsidize local production. CPS? sells
 
the imported rice to local wholesalers at official prices. There are no
 
particular conditions on these merchants, except that they must purchase at
 
least 10 metric tons. The private sector may import intermediate and high
 
quality rice, for which there is no fixed consumer price or (in principle) import
 
restriction. Private importers must, however, obtain a license which is reviewed
 
by CPSP before it is awarded. CPSP also imports high and intermediate quality
 
rice. Since this rice is sold to wholesalers at a relatively low price, and
 
since the private sector has no way of knowing what CPSP's import plan may be,
 
this practice introduces considerable uncertainty. Conditions suggested under
 
the PASA discusslors should restrict CPSP to broken grain rice imports only to
 
eliminate this practice.
 

Before the 1989/90 season, first stage collection and processing of 
commercialized local production was under SAED control, which collected the rice 
and delivered it to the URIC and Delta 2000 mills9. Starting with the 1989/90 
crop farmers have been responsible for delivery to the mills - SAED was still 

9
Delta 2000 isa privately owned mill located at Podor. The Delta 2000 milt processes rice urder 

contract with SAED. URIC manages the two State owned mills at Ross-Sethio and Richard-Tolt.
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the trucks arrived at the mill. Once

paying the transport charges once 

processed, the rice becomes the property of CPSP, which pays SAED and organizes
 

Overall, this system embodies a large subsidy.

transport and distribution. 


imported and local rice costs, perequation rates,
A comparison of 1989 

subsidy associated with


and subsidies is presented in Table 13. In 1989 the 


local rice production and processing exceeded the CF (cost and freight) cost oI
 

85 FCFA CF- International rice prices were
imported rice (88 FCFA/kg subsidy vs 

higher than usual in 1989 so the perequation was relatively low at about 13
 

revenue from about 7 kg of imported rice to
FCFA/kg - it therefore required the 

pay the subsidy on the rice sold to CPSP. Under this system (at 1989 prices)
 

the NPA goal of substituting local rice production for imported rice would
 

of marketed local rice. Fortunately,
collapse at about 53,000 tons CPSP
 
so the perequation has
purchases of local rice have not exceeded 20,000 tons, 


been 'safe" (about 7 billion FCFA in 1989 [CAB 1990, pg 21]).
 

Table 13
 

Cost/Revenue Comparison for Imported and Local Rice
 
(FCFA/Kg)
 

im ortd LocaL PAOY Purchased
 
by CPSP by SAED and CPSP
 

jCost, Freight 85.3 85.0 Farm Price
 

Insurance 
 1.3 1.7 Drying Loss
 
Collection
 

.6 14.8 Milling
 
Unloading (Ship) 3.5 10.8 


PalLets 

ILoading, Transport 1.7 2.1 Value of By-Products
 

ICPSP Overhead 14.6
 
110.2 Total at Mitt (paddy) 
164.3 Total at Milt (rice)
 

14.4 Mitl Margin
 
178.7 CPSP Purchase Price
 

1.7 Loading-Transp:ort
 

'Total Warehouse 107.0 180.4 Total at St. LOuis I 

120.2 122.6 Wholesale St. LOuiS
Wholesale Dakar 


57.8 Subsidy
13.2 

Required to support the

Perequatiof 


30.6 Irrigation Subsidy
 

local rice subsidy • 7.0 kg 88.4 Total Subsidy
 

and calcuLations.
Sourco: Based on CMDR/FAO, 1989, Volume I, pg 171 


in the rice marketing
The consequences for any private sector engagement 

way the private sector could
and processing system are obvious. There is no 


Some combination
 engage in "industrial" type milling under the present regime. 


of higher consumer and/or lower farm prices and/or increased efficiency would
 

have to occur to eliminate the 58 FCFA subsidy (83 FCFA if the water subsidy is
 

included). The boundaries within which a completely privatized local rice market
 
farmgate "economic"
would have to operate can be established by comparing the 
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0

price of rice (35 FCFA in 1989) to production costs" . Table 10 in Chapter 3
 

shows a cost of production/kg, including the substantial subsidy for irrigation
 
water in the delta region, as follows:
 

Including Excluding
 
labor labor
 

Delta (large perimeters highly subsidized) 46 35
 
Matam (small perimeters no subsidy) 50 27
 

The economic price is about even with the cost of production excluding labor
 
so, unless farmers place no value on their labor, and without a significant
 
subsidy on water and under current cropping conditions, Senegal cannot compete
 
with the world market, even when world prices are relatively high (as was the
 
case in 1989). Increasing cropping intensity is one (eventually necessary)
 
possibility. But, the differences are too great for the system be competitive.
 
There are a number of ways of attacking this problem:
 

Cost reduction - the MDR has announced that taxes will be removed from 
agricultural implements and fuel used in agriculture. 

. increasing milling efficiency and reducing milling 
costs - especially by privatizing the rice mills. 

- reduce subsidy by shifting the cost to farmers.
 

- shift development from the large perimeters to the
 
smaller, private systems.
 

. increase cropping intensity.
 

Price increases - the CFA is overvalued (estimates vary but it is estimated
 
at between 40 and 45 percent). The PASA discussions have
 
suggested a compensating duty on imported rice.
 

- the PASA discussions have also suggested an increase
 
in the consumer price.
 

Change Consumption Patterns - shift from broken grain rice to higher 
quality rice in both production and consumption. 

10
From Table 3 subtract the CPSP overhead u 93.. FCFA/kg 

Add transport Dakar-St. Louis mitts (6.5) 99.9
 
Add handlling costs at mitt (1 FCFA/kg) 3 100.9
 
Subtrsct processing cost (14.81.65) -22.8
 

Sub-total .............................. 78.1
 

Subtract milt margin (102 x 78.1 n 7.9) • 70.2 a "economic price"
 

(The mitt also retains by-products valued at 2.1 FCFA)
 

Paddy equivale t mitt gate (.65 x 70.2) v 45.6
 

Less collection cost (10.8) 9 35 a Frsmaste equivalent
 

http:14.81.65
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Table 14
 

CPSP Rice Transport Subsidy
 
(As of Septotuber 1990) 

DISTANCE WHOLE- CPSP
 

REGION FROM SALE TRANSPORT
 
DAKAR PRICE SUBSI0Y
 

(04) --(FCFA/KG)--
DAKAR .- 120.2 
ST. LOJIS 270 122.6 2.5 
LOUJGA 163 122.0 2.7 
THIES 70 120.2 2.0 
OI .JRBEL 116 121.6 2.1 
FATIK 14! 122.0 1.7 

KAOLACK 198 122.0 2.3 
TAMBA 490 125.2 4.5 
KOLDA 675 124.5 9.1 
ZIGUIN'R 440 124.5 10.7 

SOURCE: CPSP
 

Figure 5 Figure 6
 

CPSP Rice Distribution 1980 CPSP Rice Distribution 1989
 

Tajy.acounoa (zg%)-l .r-eLve (4.3%) 

Casaman:e (71 %) - -Louga (20%) KSo0a:K (, 0%) 
-


DKua=~ K-(Iua" ( 

:1o i" -(3(,,7%) 

Da~ar/hs (7a4%)
 

Total rice distribution increased at an annual average rate of about 2.4
 

percent between 1980 and 1989, just below the overall population growth rate,
 

largely because Lhe amount retained in Dakar remained steady (because of
 

compensating private sector imports?). Rice distribution to the other regions
 

has grown at between 4% and 7.5% per year, depending on the region (Table 15).
 

All of this increase cannot be attributed to the transport subsidy, but it does
 

indicate that there has been a substitution of imported rice for local cereals
 

and a significant intrusion into rural1 diets. Given the low volume of marketed
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surplus, it is reasonable to expect rice consumption in the urban areas to
 

increase at about the rate of growth in population. The rates of growth in rice
 

distribution to the various regions suggests a growth in per capita consumption
 

of rice in the rural areas 21 a significant increase in the rice share in urban
 

diets. Available data support an argument that there has, in fact, been a
 

considerable "in:rusion" into rural diets.
 

Table 15
 

CPSP Rice Operations 1980-1989 (tons).
 

CPSP Distribution
 

Year Fleuve Louga IDaka/ThieIiiourbe(IKAOL&Ck !Casamance Tamrbacounds ToL 

1980 B,417 5,517 196,277 14,780 27,825 19,875 6,241 26,998 

1981 11,612 5,754 196,052 18,288 27,342 23,066 6,538 271,286 

1982 13,617 7,173 209,405 21,372 32,082 19,759 8,133 290,751 

1983 12,913 9,876 202,270 28,664 39,237 29,983 12,337 312,491 

1984 I 12,3;2 12,556 225,122 30,367 41,433 31,611 8,122 336,655 

1985 
1986 

j 10,939 
13,645 

10,389 
10,589 

209,493 
2C3,482 

28,351 
28,449 

33,170 
26,634 

29,26, 
27,129 

5,322 
5,783 

305,596 
291,47 

t1987 8,725 7,978 102,617 21,805 19,935 20,227 4,629 169,213 

19 8 12,934 12.999 192,589 34,012 31,432 33,817 8,044 1 299,894 

1989 15,136 16,805 195,198 43,264 43,678 45,006 10,928 1 338,074 

Average
% Growth 5.2 7.5 -0. 7.3 4.0 6.2 4.8 2.4 

Source: [Hirsch, 19903, [OPPE/CAB, 19901
 

* Privatization experiment. Private sector import is estimated at 84,000 tons.
 

National rural expenditure budgets which cover a period of years are not
 

available, but current information shows high levels of rural expenditure for
 

imported food:
 

In .hlemping (near Matam in the middle river valley) nearly 64 percen:
 
villagprs' total cash expenditures were for impor:ed foods, basically rice
 
(and :his is a rice producing area) [Annex IV].
 

Preliminary data from ":he ISR, /IFPRI farm consumption surveys (1989) show 

that in Sagatta (Louga) 63 percent of expenditures on grains were for rice 

and that in Niakhar (Fatick) 9 percent of expenditures for grains were 
for rice5.
 

Data collected in eastern Kolda and western Ta mbacounda (1987) show thlat
 
10 percent of total cereals
purchase-' rice only accounted for about 


consumption, but that about 67 percent off-farm income was spend for food
 

(not specifically for rice) [Goetz, 1990, pg 163].
 

Research by Benoit-Cattin (19Wl) in villages near Thies, Bambey and
 

Koungheul found that a farm household purchased rice an average of 9.3
 
times per year for millet (rice was purchased much
times per year vs 1.5 


more frequently in the Thies and Bombey areas and millet not at all in
 

1

5This data is summarized in Annex IV.
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the Koungheul area. (Benoit-Cattin, no date, pg 7]). The volume purchased,
 
rather than being 9:1 in favor of rice as indicated by transactions, was
 
approximately 3:2.
 

These data cover a range of basic food balance situations and years, flom
 

chronic shortages in the Louga area to the reasonably secure Kolda and
 
Tambacounda regions. It is universal, howevci, that farm families spend 70-80
 

percent of their cash incomes for food. Under these :ircumstances, it is no:
 

surprising that a small portion of food crop production is marketed or that
 

farmers are unwilling (or unable) to make substantial investments in "modern'
 
technology.
 

There is relatively little that can be said about the
 
marketed surplus of cereal grains, except that any program
 
to encourage marketing and processing of local cereals for
 

Marketing urban consumption faces this as one of the major 

constraints. In the 1987 study by Goetz, about 1/3 of the
 
households were net cereals purchasers, 1/3 about even and 1/3 net sellers (for
 
sellers the net transaction was about 7t of production) and the preliminary 1989
 
ISRA/IFPRI data have a similar pattern (2 to 7% of the _a ._ of sales).
 
Obviously, most of what is sold will not enter commercial channels, but will be
 
exchanged in small transactions between and within farm families. There is a
 
potential for increased marketing but before this can happen four t',ings are
 
necessary: increased marketable surplus, soraze facilities, retail markets, and
 
market information
 

Major steps have been taken to facilitate the development of the
 
appropriate environment: local cereals marketing (except rice) was completely
 
deregulated in 1988; CSA has instituted a market information system; and on-farm
 

storage and local cereal processing have been a major focus for several donors,
 
NGO's, PVO's and the GOS. While the storage and processing programs have been
 
aimed at stabilizing local food supplies and providing labor saving equipment
 
for harvesting and processing, they could also eventually help to transform local
 
cereals markets.
 

The 1988 deregulation of cereals marketing reduced the role of CSA from
 
a pervasive (at Least in theory) intervention in price support, storage,
 
transportation and re-sale operations, to a simpler price monitoring and food
 
aid distribution function. Although CSA was never a major force in the national
 
market, this liberalization helped to facilitate the development of local cereals
 
marketing by eliminating a complex set of licenses, grain movement restrictions,
 
and price support operations. During the 1986/87 season, just before
 
liberalization, CSA purchased millet at the official price of 70 FCFA/kg and sold
 
It to licensed wholesalers for 90 FCFA/kg; assembly, general overhead and
 
distribution costs totaled 84 FCFA/kg, so there was net negative margin of 64
 

6
FCFA/kg' . By comparison, research conducted by ISRA in 1986/87 found that
 
millet wholesalers who supplied the major urban centers operated profitably
 

(profit margin of between 3 and 5% of purchase price) with gross margins between
 
7 and 10 FCFA/kg [ISRA, 1989, pg 195]. Recent information on marketing margins
 
is not available, but, since these costs tend to remain relatively stable, the
 

1 6
 
Part of the reason for this large loss was badly stored grain and high storage losses. The net 

margin on CSA operations for the 1985/86 season was only minus 7 FCFA [Morris, 1989, pg 19,01. 
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information from the ISRA study can be used to estimate the benefits of increased
 

private sector marketing to both urban and rural merchants (Table 16).
 

Although all of the agent: in the marketing chain operate on a small net
 

margin (each generally 3-5% of purchase prve), a greater volume of marketed
 

surplus suggests real increases in rural families' farm and off-farm income.
 
the increased marketinc activitv would accrue to rural households.
Two-thirds of 

Table 16
 

Millet Marketing Margins(Dakar): Rural and Urban Agents
 
(FCF/kg and Percent of Total)
 

Gross Margin

Item CAI 

CotLec ion J 5 17% 
Rural wholesaLer 15 501 F 
Subtotal rural 20 67% 

Dikar whotesaterl 5 1 17%
 
Retailer I 5 1 7,"% I 
SubtotaL urban 101 .3% 1 

TotaL 30 i 10%
 
___ __ _ ± J 

Source: CISRA, 1989, pg 195). 

Given the constraint imposed by the "thin" marketed surplus, a commercial
 
processing and marketing system has to face an additional "constraint" - rice
 
prices relative to cereals prices and processing costs. Although there has been
 
a concerted effort to develop a local cereals processing capacity, under current
 
rice ,rices and cereals processir. costs it si=r!v isnot Possible for processed
 
local cereals to compete with imported rice,
 

Efforts to expand cereals processing have been relatively
 
level grain chreshex3,
Industrial 	 broad based, ranging from village 


dehullers and mills -ourban based semi-industrial and "full
and semi-

7he village based equipment is meant to
industrial 	 industrial" mills. 


encourage local consumption and ease preparation (i.e. labor
cereals mills 

saving) as well as to develop local markets for semi

processed cereals. The urban mills are meant to help expand markets for local
 
cereals and operate in direct competition with imported rice.
 

The Common Fund, FAC and PSA/CSA have been the most active supporters of
 

industrial milling. This group has plans to install 10-12 semi-industrial mills
 
(capacity 150-300 ton/yr, each) in cities outside Dakar [Holtzman, 1989]. As
 
of October 1990 there have been 8 semi-industrial mills installed (Thies, Fatick,
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Dakar, Kaolack, Tambacounda) 17 . The Common Fund has been helping to subsidi:e
 
millet processing at a large industrial mill in Dakar (capacity 20,000 tons 
mostly wheat) 8. Many of the donors, USAID included, have worked with ITA, ISRA,
 
and SISMAR to develop equipment, food products, test consumer acceptance, and
 
to help establish a processing/marketing; system. Some of the notable
 
accomplishments t,ave been:
 

Millet bread
 

Millet/wheat mix
 
Niebe products
 
Grain milling equipment
 

As usual (perhaps appropriately) subsidies have been used to encourage
 
the development of millet processing by the industrial mill (the Common Fund
 
pays 30 FCFA/kg subsidy). Also as usual, without the subsidies, these mills
 
cannot possibly compete with imported rice costing 130 FCFA/kg retail. All
 
costs considered, without subsidy, one kg of millet meal can be processed and
 
moved to market for 206 FCFA (142 FCFA when subsidized). See Table 17. These
 
mills face two additional problems, adequate supply of the primary input and the
 
high cost of maintenance and repairs. High maintenance costs, which are
 
estimated in Table 17 at almost 50 percent of total processing cost, have led
 
observers such as Holtzman [1989) to advocate elimination of materials import
 
duties and value added taxes (for all types of mills and materials) 9 . The
 
difficulty of obtaining an assured supply of grain has led to reliance on CSA
 
(the State) to provide grain supplies.
 

The semi-indus:rial mills present a viable option. They face similar
 
problems with respect to input supply, but they are capable of processing grain
 
at a cost of 16 FCFA/kg vs the 25 FCFA estimated for the industrial mill (See
 
Table 18). Vholesale rice prices are 122 FCFA/kg in Kaolack and 124.5 FCFA in
 
Tambacounda (Table 14), so an ex-mill cost of 103 FCrA provides about a 20
 
percent margir. for the mill. Financial costs have not been included in the
 
calculations, so the relative competitive position is much closer. Elimination
 
of the rice transport subsidy (7 FCFA in Tambacounda, almost 12 in Kolda. and
 
3 in Kaolack) would zo far toward improvinz the compezitive situation and would
 
encourage local cereals trade. Under the present pricing system, the prospects
 
for increasing food-processing-based economic activity in the regional centers
 
(Kaolack for example) are still marginal because price relaticnships between
 
processed millet and retail rice have been aecidedly in favor of rice for two
 
of the last three crop seasons (Figure 7).
 

Factors other than the retail rice price account for part of the "millet
 
disadvantage" (the 1988/89 season was not a good one and millet prices were
 
fairly high, but even after the relatively good harvest of 1989/90, itpersists).
 
Reducing the retail rice price from 160 FCFA/kg to 130 FCFA in 1988 certainly
 

17These mills are manufactured by SIS.AR and can be used to process either millet or maize i50/60 
kg/hr for millet and ibout 100 k6/hr for maize. 

IsCommon Fund Sub-Program number 6. 

19
HoLtznman estimates that these taxes add over 5D% to the acqvisition cost for equipment. Even if 
removal of the taxes cut repairs in half, the total cost would still be non.co rpetitive. Since variable costs 
account for most of the processing cost, increased capacity utilization would not appear to help substantially. 
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did not helpI Intra-seasonal ?rice variation also plays a role. Since the
 

season is short, and there is virtually no commercial storage, the
marketing 

at Kaolack only
mills are constrained to a short operating year (the mill 


operates about six months per year)2.
 

Figure 7
 

Processed Millet and Retail Rice in Dakar
 
(Percent Difference Millet/Rice)
 

40. 

20-1 . ..................
 

-10, 
.......... .......
 

.2-7.-. . . . ____7.... ... 

FEB. JUNE 0CT. FEB JUNE OCT. FES. JUNE OCT. 
DEC. APR AUG DEC. APR AUG. DEC. APR AUG. 

20
With the exception of stocks held on farms and food security stocks held by CSA (60,000 tons of 

rice) there is virtually no intermediate or long-term storage. Gergely (1990, pg 4) reports that grain 

merchants' stock turm-over rates are about one month, reflecting an uniwllingness (or inability) to commit the 
necessary resources. 



Table 17 
 Table 18
 

Processlna Costs: Dakar Industri.,t Hill Processing Costs and Hargins: Semi-IndustrialHill 
(SENTENAC Mllet - 1988 FCFAIk%) (Kaolack FCFA/kg - November-June. 1990) 

No 391 lIngi
 
Cost Itemf Subsidy SubsidyO ITchnlcal Information Cost Item Only Millingaton (1
 

Purchase Millet 91 
 56 Purchase MiLLet 69.4 69.4 Grain (raw) 100.0
 

Variable Cost 
 Product Loss TransportlStorage 2.1 2.1 Hulled grain 79.7 4.4
 
Energy 3.7 3.1 (M) (1) Sacks 
 3.8 Bran 15.9
 
Labor 1.6 1.6 Millet Grain 100.0 Maintenance 1.0 1.0 Hitling 2.4
 
Repair 11.9 11.9 Clean Grain 90.0 10.0 Labor 1.7 1.7 Meal 
 59.2
 
Other 1.3 1.3 Hulling Energy (elec.) 3.1 4.9 Flour 5.2
 
Sacks (40 kg) 4.6 4.6 Bran 15.6 1.4 misc. 0.3 Bran 
 12.9
 

Total Variable 23.1 23.1 Grain(hulied) 73.0 Total Variable 8.6 14.4
 

Fixed Costs Grinding by-product Depreciation 3.9 1.4 Sale Prices FCFAIkg
 

DeprecLatlot 0.6 0.6 
 Broken Millet 20.1 0.8 Total Processing 12.5 15.8 Heal 124.1
 

Overhead 1.2 1.2 Flour 7.5 Total Cost (Raw) 81.9 85.2 Flour 130.4
 

Total Fixed Cost 1.8 1.8 Ground Hillet 
 44.6 By-product Value -6.4 -5.2 Bran 40.0
 

Total Processing 24.9 24.9 By-Product Value Net Procesaing 75.5 80.0 Hulled grain 105.2
 

Sub-Total 115.9 80.9 (27.61 x 12 FCFA/kg) 3.3 Total (Finished) 94.7 103.5 [solack retail market
 

* price for meal vas 250
 
By-Product Value -3.3 -3.3 
 Final Product Value 105.2 124.1 FCFA/kg in July 1990.
 

Total (a*. TVA) 112.6 77.6 Note: Percentages are estimates Marglnlkg product 10.5 20.6
 
HILL operating at 10,000 ton
 

Total Finished Goods 156.4 107.8 per year (501 capacity). I Margin 11.0x 19.91
 

Distribution (251) 39.1 26.9 JuLy 1990 Dakar retail price for 
 Source: Adapted from |Salcedo, 19901 rg-ml

millet meal was 150-200 FCFAJkg. Holtzman 11989. pg 351 shoys similar costs for the mill at
 

Total Retail (Inc. TVA 71) 206.4 142.2 Tambaccunda (16-21 FCFAIkg for electric povered. and 17 FCFAIk8 for
 
a rural, diesel powered mIll).
 

Source:Adapted from |FWIAICEGOS, 1988, Volume 31 rL-mil
 
a The subsidy is paLd by the Common Fund to CSA.
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and the cost of storage
Intra-seasonal price variation 


(cssentially opportunity costs and storage 
losses) suggest
 

that there is an incentive to store grains between seasons,

Transfer 


trough time 
 since farmers have been
 
is no particular surprise,


and space: this below contains an
for centuries. The figure

storage and doing this 


srages estimate of the benefits which could accrue if millet and/or
 

prices maize is purchased at the beginning of :he season and stored
 

for later use or sale.
 

Figare 8
 

Millet and Maize
Monthly A-,eraee Prices and Gains from Storare 

(1986/67 - 1989/90 Average)
 

Maize
Millet 


.10" 

.. .. .V ...
. .
. .
 

.C . .........
.... 

-he gains are relatively large - as much as 20 FCFA/kg for maize toward the end 

season. As long as the =roducer isat or near self-s,;fficencv :here
of the 

would mean paving as much
is li:tle incentive to market. rain because to do so 


in the season, On the other hand, processors could
 as one-third more later 

the oeratink period if they were
reduce averae accuisition costs and extend 


manage adecuate storage facilities.
willin-e and/or able to establish and 


Ultimately, the benefits would be shared between farmers and their clients.
 

The "C¢e als Banks" are a potential way of helping stabilize, then
 

increase cereals marketing. Unfortunately, experience to date has
 Cereals 

not been especially encouraging; of the total 571 banks created,


Banks 10 percent
64 percent are operating at an average of about 


capacity (total storage capacity of 22,000 thousand tons and 2,170
 

Average capacity is about 38 tons with
 
tons stored [CSA 1990 and Annex IV]). 


Given

about 210 members, for an average potential storage per member of 286 

kg. 
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the 10 percent utilization rate, the banks appear to provide about 29 kg of
 
active storage per member, or enough grain for one family for one week

21 .
 

Since the cereals banks are supported by numerous NGO's and PVO's (27
 
different groups) they are broadly and relatively evenly distributed throughout
 
Senegal. As would be expected, there are differences in operating experience:
 
banks in the chronic food deficit regions (especially Louga and St. Louis) tend
 
to remain active and to operate at higher rates than banks in the more food
 
secure regions; some banks, rather than operate themselves, "contract" with a
 
iocal merchant; some of the banks, once created, engage in totally non-grain
 
related activities: and many of the banks engage in a mixture of grain and non
grain activities.
 

The relatively low "survival" rate (64%) of the banks reflects a number
 
of constraints [CSA 1990, pg 21]:
 

- storage 	 (generally improper technique and poor security) 

- commercial 	(acquiring stock in deficit zones - transport cost, etc)
 
(isolation in all zones - a rainy season problem)
 
(debt recovery)
 

- social 	 (social and historic problems with cooperation in general)
 

- t7zaining 	 (management, accounting, literacy)
 

- information (related to commercial knowledge and experience - timing
 
of buying activities and prices paid and received).
 

- financial resources (financing is obtained from grants, interest free
 
loans, subsidies, member fees, and commercial loans (CNCAS).
 
Since the banks try to pay more than market at harvest and
 
sell for less than market at "soudure", margins are squeezed.
 
In Louga, for example, millet cost 75-80 FCFA/kg in November
 
1989 and was sold for 80-85 FCFA/kg in July and August of 1990 
- a margin of 5 FCFA. Interest charges on 80 FCFA (one year 
at 15%) would be 12 FCFA for a loss of 7 FCFA/kg, ignoring 
storage costs and losses. The actual market price during the 
"soudure" was 98 FCFA/kg, so the
 
banks could have operated at a slight profit [CSA, 1990, pg
 
23].
 

In view of the small margins and the "social" aspects of cereals bank operation,
 
it is not surprising that many of the banks attempt to diversify to provide what
 
must amount to an internal cross-subsidy from other commercial activities. The
 
CSA report does not specify what the other activities are or their importance,
 

2 1l4ebrship in this survey was not well defined, so wedo not know ifimemership is by individual or 

by household. Since it isreasonsote to assume that me rship isby household, and given about 10 people per 
household, capacity per capita would be about 29 kg. The storage data are also not well defined, but is assuie~d 
(and implied by the text in the report) to be total grain stored. 

22CRS isby far the major "player", they have telped create over 250 banks. It ispossible that they 
have over-extoenord because of these 250 banks only 30 are reported to be functioning as cereals banks (FAO, 
April 1990, pg 14. 
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but it does mention that severa- of the banks nave purchased grain milling
 

equipment.
 

There are three kinds of equipment: threshers. dehullers and
 

Farm and mills Most of this equipment is (or can be) manufactured
 

in Senegal (SISMAR).
village grain 

processing Mills and dehullers. Hol:zman [1989, pg 7] quotes a 1986
 
equipment study which estimated that there were a total 5,000 village
 

mis in Senegai (3,000 operating). One project (FENU based in the old Ministry
 

of Social Development) has delivered mills and engines 468 women's groups.
to 


The equipment is free and includes startup operating funds
23.
 

Debullinz is not used extensively in Senegal, partially because dehulled
 

grain does not store well and, since it is more expensive than milling and
 

requi:r; additional processing, repeated trips may as well be -nde to the mill:
 

this ii :robably why so many of the installed dehullers are n ;nger operating
 

(the 1;:i study estimated that only 15 of 450 dehullers in- led since 1962
 

were operating [Holtzman, 1989, pg 4)).
 

'he small mills can (as has already been demonstrated by data for rice
 
mills in the Senegal River Valley) help develop local commerce, especially in
 
the "market villages". These mills cost about 8 million FCFA to install and at
 
full capacity of 250 tons/year, can produce meal at a cost of 33 FCFA/kg
 
(including allowance for the .alue of bran by-product). The economic viability
 
of these mills is very dependent on the rate of capacity use because a large part
 
of the processing cost is fixed to buildings and equipment (at 75 percent
 
capacity fixed cost is about 1/3 of the total/kg - Annex IV). The retail price
 
of rice also has an impact in Chat it sets the limit on commercial possibilities.
 
Table 19 shows some example calculations for Tambacounda.
 

Table 19
 

Grain Processing Costs, Small Mill in Central Tambacounda
 

Itam Ml -t Kaize Source 

Farm Production Cost 53 37 TabLe 13, Chapter 11 
jAssewTbLy Cost 5 5 TabLe 16, this Chapter. 
Cost MilL Gate 58 42 
waste 3 3 5% 
Grain Cost/kg Processed 
Pr osin3 Cost 

61 
31 

45 
31 See Annex IV. 

MILL Margin (20% above) 6 6 
TotaL/kg Processed
Less Value By-Prodct 

97
-6 

82
-6 I bran valued at 301kg 

TotaL 91 76 I 76% melt, 19% bran,
 

[Cost/kg MeaL (80% conversion) 114 95 5%loss, 76/95-80%
 

The motivt behind these gifts is Linked to grain preparation in rural households. This is inevitably 
one hour per daythe task of women, isphysically oemanding an time consuming (estimates vary from one-haLf to 

per household [Holtzman, 1989, pg 33. 
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If a client supplies his or her own grain, then counting cost of production
 
and transport, one kilogram of millet meal would cost 114 FCFA. Maize meal would
 
be much more viable, economically, because its unit production cost is much
 
lower. A farmer could produce, transport and process his own corn at a cost of
 

95 FCFA/kg of maize meal. Small farmer commerce using self-produced £rain is
 
possible. but it is marzinal at market prices. At a maize market price of 70
 
FCFA/kg the total cost, excluding a mill margin, would be 132 FCFA/kg meal.
 
Given a Tambacounda retail rice price of 135, the commercial potentials are
 
limited. Eliminating the 4.5 FCFA transport subsidy on rice would help to bring
 
the local cereal within profitable bounds.
 

Except for rice, problems with storage, transportation and packaging will
 
probably limit small mill use to an "as-needed" basis. The village cereals
 
storage programs should help, by accumulating stocks, but the ability to pay is
 
also a factor. If a family consumes 4-5 kg of millet per day (1.5 tons in 300
 
days) the total cost for processing would be at least 45,000 FCFA/year, well
 
beyond the means of most farmers. Increasing the Productive value of labor.
 
especially for women. would seem to be essential before use of this eguipment
 
is widespread This will mean monetizing the food grains sector.
 

Mechanrical threshing is relatively wide spread in grain surplus zones such
 
as Kaolack but, according to Holtzman, only a small portion of the total crop
 
is involved (perhaps 5% and linked to the marketed surplus). These machines are
 
capable of processing up to one ton/hour, are locally manufactured (SISMAR) and
 
cost around 5.5 million FCFA. They are operated by individuals who move them
 
from location to location, so efficiency requires regions with concentrated
 
production (or large farms). According to Holtzman [1989, pg 2] farmers pay
 
between 7 and 10 FCFA/kg for this service (with operating costs between 3-4
 
FCFA/kg). A machine operating at 63 percent capacity can process 500 tons/year,
 
for a total net of 2.5 million FCFA, indicating just over a two year investment
 
payback.
 

.he preceding analysis has pointed to two major constraints
 

enormous potential for expanded cereals marketing
Conclusion: and one
in Senegal. The constraints are the low marketed sutplus


Cereals (less than 10% of total production marketed) and a rice
 

Marketing pricing policy which confers a significant price advantage
 
to imported rice. The potential is that around 50 percent
 

of total cereals consumption is imported (around 500 thousand tons of food aid
 
and commercial imports), so there is a large market waiting to be exploited 
if sufficient surplus can be generated.
 

It is evident that an increased marketed surplus and a change in rice
 
pricing policy is necessary before a viable, commercial local cereals market can
 
be established.
 

It is patently clear that local rice cannot be expected to provide a
 
nationwide answer to the food porblem, under any policy regime. Rice
 
production in Senegal is simply too expensive to compete with wcrld
 
markets.
 

Policies which adjust for currency overvaluation can help, as long as the
 
marketing and processing system is permitted to operate freely.
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Small, village based mills can contribute to a more cost efficient rice
 
sector. but cannot be expected to provide service very far outside the
 

immediate production rezions.
 

Increased production and marketing of local cereals has several advantages
 

and some disadvantages.
 

Farmers are already substituting land from cash to food crop production,
 

with an accompanying reduction in cash revenue and, at the same time,
 

imported rice is gaining share in rural diets.
 

Increased marketing of local cereals would contribute to rural incomes
 

because marketing revenues from imported rice accrue to urban based
 

merchants, while two-thirds of the margin from local cereals marketing
 
a,:crues to the rural population.
 

Reduced rice imports would also eliminate a major source of State revenue.
 

income Senegal's
Groundnuts are the main source of cash for most of 


farmers. Declining soil productivity and the general shift to food crops
 

have limited this important source of revenue for the State and for
 

individuals. Since 1976, the real value of marketed output has declined
 
by 2.5 percent per year.
 

The rate of substitution between imported rice and local cereals in
 

consumption is not known with any precision, nor has the cereals
 

price/supply response been reliably measured. Even though indications
 

are that the price elasticity of supply is low (perhaps 0.3 to 0.5 in the
 

short-run and 0.8 to 0.9 in the long-run), the price elasticity of marketed
 

surplus can be expected to be as much as 10 times higher. However, the
 

precarious nature of rural food security argues not for increased marketin
 

from curren: :roduction. but rather for increased marketing from increased
 

produczion.
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As a group, fruits and vegetables are among the least 
regulated commodities traded in Senegal. On the domesticFruits side this permits an active, open market, largely operated


and by women (especially retail trade). International trade
 
Vegetables suffers, somewhat, because there are no explicit quality
 

standards.
 

There are four main marketing circuits, characterized generally by the
 
intended destination of the produce:
 

+ local retail market: small producers/marketers or
 
producers/assemblers/wholesalers/retailers;
 

* export market: small contract producers-exporter or medium and
 
large farms (some exporter owned);
 

* industrial processing (largely in the River Valley): company
 
plantation or contract farmers or independent farmers who deliver
 
to the processing plants; and
 

* potatoes (officially): Producer cooperative members - Cooperative
 
Union - Contract merchants - Retail merchants - Consumer.
 

Table 20
 

All Vegetables: Area Planted and Production by Region
 
(1988/89)
 

i Area iProduction Percent of Tot 
St Lw (O0 h.a1 .011 18.8 io 

Region 1(000 he)1 C000 ton) Area I 23.1 

ISt. Louis 1 1.494 20.011 18.8 1 23.1 1 

Loug. I 0.830 1 3.134 10.4 10.8 
Oakar 1.909 25.003 24.0 20.6 
Thies 2.845 43.346 35.8 35.8 

Si.b-TotaL 7.078 109.494. 89.01 90.3 

Diourbel 0.069 1.038 0.97 0.9 
Fatick 0.062 0.688 0.8 I 0.6 
Kaotsck 0.393 4.716 4.9 1 3.9 
Tur €acourid 0.018 0.144 0.21 0.1 
KoLdm 0.189 3.106 2. 2.6 
Ziguinchor 0.146 2.04 1.8 1.7 

Sub-Total 0.877 11.736 11.0 9.7 

Total 7.955! 121.23 10 100O 

Source: [MRH, 1989, Anmex 1.23 

All vegetables combined, production has stabilized around 100-120 thousand
 
tons annually. Area planted has been especially stable over the last 15 years
 
(between 6.5 and 7 thousand hectares (Annex II]. The Niayes and the irrigated
 
areas in St. Louis are by far the most important vegetable producing regions;
 
area planted and production in St. Louis and in the Niayes account for about 90
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percent of the national total (Table 20). The Niayes, alone, accounts for over
 

60 percent of the national total, principally for sale in the Dakar market. The
 

Niaves is also the major source of vegetables destined for the export market.
 
tomato
Production in St. Louis is split between tomatoes for the two paste
 

and other vegetables for local consumption. A
processing plants and onions 

national vegetable production
relatively small and declining portion of total 


is exported (about 5%).
 

Trade and price policy related to fruits and vegetables is
 
and processors.


Trade and Price aimed at protecting local producers 

paste, potatoes, onions
 Policy Explicit policy exists for tomato 


and bananas.
 

There are two, privetely owned, tomato paste plants in the
 

River Valley. They are the only agents permitted to import tomato paste. An
 

import quota (triple concentrate) to meet any short-fall in local production is
 

set by agreement with the COS. The triple concentrate is re-processed into
 

double concentrate. The GOS maintains four official industrial tomato prices:
 

a farm price, a wholesale price, a semi-wholesale price and a retail price.
 

There are no explicit price controls on onions or potatoes but importers
 

must submit procf that they have purchased a minimum quantity (50-60 tons) of
 

local producticn before they can obtain an import license. Import quotas for
 

seed potatoes is determined by agreement between the GOS, the growers union and
 
.a.or exporters.
 

ananas appear to be the only fruit which has an official price - 200 
FCFA'kg wholesale only. 

Senegalese consume about 71 kilcs of vegetables and tubers
 
Consumption per year (52 kilos of vegetables per person, Table 2!);3.
 

are the major vegetables in
 and Domestic Onions, tomatoes and potatoes 

the Senegalese diet.ishe nation is self-provisioning in
 Markets 

tomatoes (net trade is essentially zero), but Senegal does
 
import substantial cuantities of onions and potatoes (net
 

trade accounts for about 42% of the total available supply
 

cf potatoes and 22% of onions, (Table 22).
 

The cost-of-production and returns to labor information in Chapter II
 

have shown that, under existing prices, onion, potato and tomato production can
 

be very lucrative to Senegalese farmers and the net trade data show that there
 

is room for expanded marketing of locally produced potatoes and onions.
 

Tomatoes:
 

The market for fresh tomatoes is basically saturated, so the domestic
 

market can be expected to expand at about the rate of population growth (export
 
can be summarized
potentials will be covered in the following section but this 


as n being a real possibility).
 

23For conparison, in the United States per capita vegetable cons. tion is 190 kg/capita. 
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Table 21 

Veretable and Tuber Consumption per Cavita
 

(Kilograms and Calories per Capita, 1976)
 

C*) Daily
 

teo IConsumption Calories Caorie Calories 
Kg/Capita per Kg Total I Total 

31.8 

Potato 10.1 820 23 5.9 

Tomato 7.3 2300 46 12.0 

Cabbage 6.6 350 6 1.6 

Eggplant 4.5 3200 39 10.3 

Turnip 2.6 300 2 0.6
 

Carrot 1.9 400 


Onions 14.4 3100 122 

2 0.5
 

Hot Pepper 0.9 7400 18 4.7
 

Other Veg 3.5 2234 21 5.6
 

Total Veg. 51.8 281 73.0

J+
 

Sweet Potato 11.1 1210 37 9.6
 

Manioc 3.8 3630 38 9.8
 

Diverse 4.4 2420 29 7.6
 

71.1 38W 100.0 

Source: Consumption (SONED, 1990, pg 2201. Calories from 

various pubtications. * Calories for Other Veg. snd Diverse 

T.bers is average of the incluad foods. The use of calories 

to rank the vegetables is not meant to imply that calories are 

the most important contribution vegetables make to the diet. 

Table 22
 

Potatoes, Onions and Tomatoes: Supply and Utilization
 
(thousand tons)
 

I To iProductieon 
Year Production Import Export Total Percent of
 

SoAvaitabe Availtable
 

Potatos 
1 1985 12.863 0.703 12.862
 

1986 20.738 9.740 0.624 30.477 68.0 
1987 13.000 13.529 1.223 26.528 49.0 

1988 13.579 11.408 24.987 54.3 

1989 21.594 21.594
 

Onions 
1985 13.533 2.453 13.531 

1986 39.252 14.952 15.329 54.189 72.4 

1917 18.500 16.586 0.309 35.086 52.7 

1988 23.501 10.526 34.027 69.1 

1989 31.307 31.307 

Tomtoes (fresh)
 

1985 0.035 0.115 0.035 

1986 22.846 0.034 0.212 22.880 99.9 

1987 24.752 0.159 0.270 24.911 99.4 

1988 22.096 0.324 22.096 100.0 

1989 14,911 14,911 

Source: MORH. * Production for consuL5tion in indicated year.
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Industrial Tomato Production
 

Crop Year 	 Area Yield iProductioni 
(ha) (ton/ha) (tons) 

1969 /1970 6 30.000 I 180 
11970 /1971 13 30.000 I 390 

1971 /1972 30 30.000 I 900 

77 19.481 1,500

1972 /1973
1973 /11974 144 18.403 2,650 

1974 /1975 650 13.692 I 8,900 

1975 /1976 1,080 11.759 I 12,700 

1976 /177 880 20.000 17,600 

1977 /'978 800 19.500 15,600 

1978 /1979 805 12.112 1 9,750 

11979 /19801 nI na rv, 

1980 /1981 665 20.144 13,96 
1981 /1982 773 17.424 13,469 

11982 /1983 1 1,179 21.154 24,940 

11983 /1984 1 1,084 18.48 I 20,037 

1984, /1985 1,170 16.321 j 19,095 

1985 /11986 1,212 7.107 8,614 

1986 /1937 1,190 25.308 I 30,116 

1987 /1988 I 1,416 1 25.94,4 I 36,736 1 

1988 11989 1,259 1 24.922 I 31,377 

i119 90 1,493 25.000 I 37,325 

Source: SAED 	annual reports. (tIatOq)
 

Senegal has two tomato nas:e 7rocesjing plants, both located in the Senegal
 

River Valley (SNTI.Senegalese owned and SOCAS-French cw'ned). Although both firms
 

onerate behind a substantial protective barrier, they have not been able to
 

operate at capacity, or to produce at a cost which is competitive with external
 

soL.::es. 

Acccrdirc to the .MIS hor:cult'ure market- stud", oa.ato naste is
 
nroduced at a cost of 4A7FCFA/ky (includ in the value added tay). sold at 

vholesale for 767 FCFA and for 800 at retail while tle CIF price for Eroyea 

pastp is 375 FCFAA2 !Holzman,December 1989, :) 9 ;'. Even though the plants 

operate at about 50 percent capacity, there is only a small cost advantage to
 

be had from higher operating rates because most of the unit production cost is
 

variable (84% of the total is for tomatoes and packaging materials, 55% for the
 
5
tomatoes alone)2 .
 

There is an official farmgate price for industrial tomatoes and one for
 

wholesale, semi-wholesale and retail products:
 

2&The report d-,esnot indicate a date for these data - it may be assumed to be 1988 or 1989. In a
 

told that the plant selling price was 650 FCFA/kg.
recent communication with the director of SNTI, USAID/ADO was 


If the cost data are accurate, then the plant is operating at a consicerabte deficit. The plant imports and
 
an internal perequation
processes about 2,00C tons of semni-finished product. Given the cited prices, there is 

which is suosidizing Local production. 

25An exacple of a mixed blessing from devaluation which would make ocsa products more cmetitive on 

also raise the cost of imforted irl.tS.world markets 	 but whticn would 
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official Industrial Tomato and Tomato Product Prices-1990
 

Tomatoes
 
Farmgate 30 FCFA/kg
 
Millgate 34 FCFA/kg
 

Paste
 
Wholesale 622 FCFA/one kg can
 
Semi-wholesale 638.9 FCFA/one kg can
 
Retail 660 FCFA/one kg can
 

Industrial tomato production has increased by almost 300 percent in the
 
last 10 years. Part of the production increase has been from increased land
 

area, but in recent years most of the gain has been from better yields (Table
 
23). The two processing plants each have a capacity of about 35,000 ton/year,
 
so even the large increase in production has meant that total capacity is only
 
about 50 percent employed (actually less because all of the production is not
 
marketed to the mills).
 

Potato and Onion:
 

Both potatoes and onions have good local possibilities, but marketing
 
problems, especially long-term storage, will have to be resolved. Senegal
 
already has a price disadvantage relative to world markets, so introducing costly
 
temperature/humidity controlled storage systems may not be the answer25.
 

Consumption and/or domestic marketing information on local fruits is not
 
available. Ziguinchor and Kolda are the major fruit producing regions in
 
Senegal, but the potential has not been exploited, partially because of marketing
 
problems associated with moving produce through or around Gambia. The GOS
 
has identified two priority fruit production regions, the Anambe River Basin in
 
Tambacounda and the irrigated regions of the Senegal River Valley. Import
 
substitution, mainly for bananas, is the primary goal. Development of commercial
 
production is in the very early development/re:ctrch stage and must be subjected
 
to serious analysis before substantial investments are committed. Two facts
 
should be kept in mind: Average banana imports between 1984 and 1988 were 3,500
 
tons, which at a farm yield of 5 ton/ha implies an area of 700 hectares (estates
 
can get as much as 35 ton/ha); and, banana p:oduction requires a minimum of 1000
 
mm rainfall per year (r .3e 1000-2000mm) so most of Senegal is "marginal" and
 
the potential production sites are far from the consumption centers. Under any
 
circumstances, the "oeoole level" impact is low.
 

Currently, Senegal exports about five percent of its total
 
Exports vegetable production -mostly green beans (40% of the volume
 

and over 50% of the value - Tables 24 and 25). Mauritania
 

was an important market for vegetables (potatoes and onions)
 

from the River Valley, but the current border problem has all but eliminated that
 
market.
 

26

DevaLuation wilL evritually help narrow the difference.
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France is the main market for both fruit and vegetable exports, most of
 

whizh are shipped by air (in 1986 Senegal exported 4,O00 tons of green beans,
 
3,044 tons went to France [Holtzman,
3,959 tons to Western Europe of which 


December 1989, pg 30-31].
 

is mellon, which is not reported
The main fruit exported to Europe 

data. Import data for Western Europe
separately in the Senegalese export 


reported by Holtzman [December 1989, pg 29; show average mellon imports during
 

the 1980's as 1,134 tons, which accounts for a large portion of the "other
 

fruits" category in the fruit export data (Table 26), a much larger volume than
 

any other fruit. Mangos and bananas are the next most important fruits
 

exported, by volume, but mangoes are much more important in terms of value (Table
 
'
 26)27.
 

Fruit and vegetable export marketing is done by two exporter associations,
 

composed of 13 firms. During the 1986/87 exporting .son, the top 5 firms
 

account for 87 percent of total fruit and vegetable exports (Table 29). As shown
 

by the volume of total exports in Tables 24 and 26 these firms operate in a
 
In 1987 total fruit vegetable exports
relatively small and declining market. 


were about one-half the 1983 level and, more recently, the volume of exports by
 

the major firms has fallen by almost one-third (Table 28).
 

Timeliness and quality problems, combined with competition from Spain,
 

Kenya and Egypt are the main reasons why Senegal's exporters have not been able
 

to retain their share of the off-season market in Europe. A major cause of both
 

the timeliness and quality problem is that over 70 percent of the produce moves
 

by air freight and must compete with other commodities, as well as passenger
 

freight.
 

Relative to the rest of West Africa, Senegal has a distance advantage
 

and a number of commercial firms with several years of international marketing
 

experience. Good marketinz manazement (farm to final destination) with attention
 

to hieh oualitv vroduct will help safeguard the market that now exists. here
 

is,however. no reason to expect export fruit and vegetable marketing to provide
 

:he "soluticn" to Senezal's development dilemma.
 

27The export data for bananas are extreffety variable, and as Soitzman points out, It is possible that 

these data represent re-export of production fro neighboring :ountries. 
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Table 24 

Senegal: Vegetable Exrorts (metric tons)
 

Vegeable 1981 l;198 1983 1198'1 1985 11986 197 1988 1989 

Potatoes for e d 23 6 4.4 5 1 

Potatoes for Consurmption 483 1,101 1,321 843 70. 624 1,223 

Tomatoes 2 9 21 118 115 213 270 324 293 

Cabbage 165 101 50 23 12 5 2 

Green Beans 4,516 5,320 2,939 3,651 3,946 4,000 2,387 2,517 2,200 

Beans 260 352 132 14 - 259 1 

Cucumters/Pickles 139 90 254 327 497 532 370 13 

Onion/Garct ic/Green Clons 48 149 149 97 2 15 309 

Spinich 13 7 13 87 24 6 4 . . 

Lentils .4 
Yafm/Manioc 
Turnips/Seets 

1 
a 59 

13 
15 

12 
1 

1 
79 

1 
7 5 

22 

Asoaragus 8 15 11 
Sweet Potatoes 307 1 20 1 

Other Vegetables 2,017 3,899 5,166 4,583 4,547 4,077 753 1,519 1,026 

TotaL 7,959 111,096 110,131 9,7' 1 9,975 j 9,7. 55,325 1.,39T 3,5321 

Sours*: DPV 

Table 25 

Sengal: Vegetable Exports (value in million FCFA)
 

[ 11V11 bl 1981 1982 1983 19841 1985 1986 1987 1988 1989
 

0 

Potatoes for r-.isuwption 110 157 150 143 95 92 132 

Tomatoes 0 1 8 70 112 160 179 

Cabbage 5 5 3 2 1 0 0 

Grem 1,ians 326 315 220 1,141 1,726 1,971 1,364 

Bea s 7 13 5 1 0 63 1 
CucUTmeWs/Picktes 6 4 12 91 200 245 187 

Potatoes for SefJ 0 5 1 17 2 


Onlon/G,%rcLlc/Green Onions 6 9 13 13 1 6 22 
Spinich 4 3 5 49 10 1 1 

Lentils 0 0 
Yams/Manio. 0 0 2 2 1 0 

Turnips/Beetb 0 4 2 0 11 2 1 

Asparagus 3 8 6 0 

Sweet Potatoes 6 1 0 0 

Other Vegetables a48 583 495 759 1,238 894 279 

Totl Exports 921 1,098 928 2,2713 ,.13 3,1.36 2,165 0 0 

Totat-Reat (1979 FCFA) 769 837 653 1,415 1,940 1,817 1,070 0 0
 

Unit Value (FCFA/ton) 116 99 92 2331 312 353 07 1 0 

GoP Deflator (1979100) 1 120 131 1761 89 202 21. 225 

vegexpSource: DPV 
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Table 26 Senegal: Fruit Exports (metric tons)
 

9 1983 19&4 85 1956 1987 198 1989 
L _ Fruit i 98T I I 

2 2 1Plantains 
. .. 1,594 '58 181
Fresh 


2Dried 


TotaL Banana 3.4j 589 1,248 1,596j 486 18' o0 0 

9 6 31 102 27 4 .
PinappLes 

Grafted Mantoes 28 361 69 235 56 49 55
 

Cashew Nuts 170 352 248 231
 
Avacmdos 13 20 
 2 41 .
 

Non-Grafter Mangoes 11 32 1 2
 

Other Tropical Fruits . . .
. . 1,611
 
5
Citrus ... 

Orqnges 280 168 10 !.0 6 2 5 

Pianarins 3 11  2 1 .. 

Clementines I .. 

LMns 9 1 7 12 1 3 
Apples 1 26 1 1 2 
Other Critus 29 26 2 " - 5 5 

Other Fruit 1,685 2,607 4,919 5,151 4,697 1,646 2,421
 

,87 7,033 6,411 3,8071 2,704. 1 7
ITotat 2,521 13,579 


Source: "
 

Table 27 Senegal: Fruit Exports (value in million FCFA)
 

I FFruit 1981 1982 11983 1984'! 1985 1986 1987! 1986 1989 

Plantains
Fresh 

.. 2.2 
179.7 

1.2 
59.7 

0.2 
0.0 

Dried .. 1.0 

Total Bananas 6.6 " 9.' 12.21 181.9 60.8 1.3! 0.0! 0.0 

PinappLes 
Grafted Mangoes 
Cashew Nuts 

0.5 
11.6 
23.8 

0.6 
24.1 
59.6 

6.4 
7.8 

43.0 

12.4 
33.6 
72.2 

6.8 
25.8 

6.7 
23.4 

0.2 
47.1 

Avacazos 
Non-Grafter Mangoes 

6.3 
.. 

2.4 
.4.2 

1.5 6.3 
9.0 

217.2
Other Tropical Fruits 

Citrus
 
Oranges 26.8 28.5 6.4 4.0 2.0 0.6 2.2
 
Mandarins 1.0 2.9 0.1 0.3 0.3 ..
 

Crefentines 0.1 0.4 0.1 -- 0.0 ..
 

Iemons 2.9 
 0.4 0.2 0.8 0.3 0.4 0.0
 

AppLes 0.3 0.1 0.0 0.2 -- 0.1 0.3 
0.8 0.1 2.9 1.0 2.2Other Critus 9.9 6.6 

Other Fruit 126.5 230.6 533.4 1,057.6 965.1 776.6 8$47.9 

40
Total1 216 I 356 I 609 1,200 I 1,189 1,087 91 0 

ItotaL-ReaL (1979 F,!:AI 181 271 I 428 i 745 I 676 i 575 450 i 0 I 0 I 

I4 171 185 1235 37 
IUnit Value (FCFA/ton)! 86 99 

iGDP Deflator (1979.10i 120 131 142 j 161 176 i 189 202 214 

veg exp
Source: DPV 


225 
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Table 28
 

Fruit and Vegetable Exporters, Volume by Firm (metric tons)
 

ri
 

Association Export Year Percent
 

and 1 86/87
 
Firm 11985/86 1986/87 Total
 

I.
 

GEPAS 
AGROCAE 951 20.8 

SENPRIM 1,079 907 19.8 

SEPAM 1,091 719 15.7 
TOLL SELECTION 952 630 13.8 
SOEX 243 224 4.9 

Ets. T. Dra w 38 189 4.1 

GIPS 57 1.2 

SMAF 80 
SIDCA 1.5 
SAFINA 780 j 
Total 4,728 3,677 80.4
 

ASEPAS 
JARDIKA 988 788 17.2 
DJITE M. 77 1 
Ets. Massie 11 0.2
 

NDOYE M. 9 0.2
 
Ets. Enco 6 0.1
 
WALO-PRIMEUR 5 0.1
 

SAO 40
 

SENIMEX 12
 
SCOl 276
 

Total 1,316 896 19.6
 

Totai 6,0. 4,573 100
 

Source: DPV
 

The sugar market is a monopoly, operating under conventions
 

Wheat with the GOS. 'heat processing is controlled by two firms,
 
Grande Moulins de Dakar and SENTANEC. One mill, Grande
 

and Moulins de Dakar, is dominant in terms of volume imported
 

Sugar and processed.
 

CSS holds a monopoly on local sugar production, processing
 
and sugar imports. It was created under 1970 investment codes and has, since,
 
operated under conventions established in 1972 and 1984 and more recently a
 
convention among the CCCE, the GOS and CSS. The more recent convention was
 

intended to make the "system" more transparent and to establish a means of
 

dividing expected economies between the company, the State and the consumer.
 

CSS has a total capacity of about 70 thousand tons/year. CSS produces
 
sugar cane on 7,500 irrigated hectares in the lower river valley and employees
 
abou,; 5,000 people. CSS imports sugar (tax axempt) to cover that part of the
 
domestic market which it is not able to supply from local production (import
 
statistics do not indicate that significant quantities of sugar have been
 
imnorted in recent vears).
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Prices are set by the State at the wholesale, semi-wholesale and retail
 

levels. There is a separate price for cubes and crystalline sugar and for
 

different kinds of packaging. In 1990 bulk crystalline sugar prices were:
 

wholesale 321.6/kg; semi-wholesale 327/kg; and retail 340/kg. For comparison,
 
(CIF) for about 132 FCFA/kg
in mid-September 1990 English refined sugar sold 


(Marches Tropicaux, Sept. 14, 1990].
 

There are two wheat processing mills in Senegal: Grande Moulins de Dakar
 
The GMD is owned by the same
(capacity 100 ton/hr) and SENTANEC (60 ton/hr). 


same individual who owns
individual who owns CSS and SENTENAC is owned by the 


SOCAS. Both mills import wheat on their own account - from europe. In 1988
 

111,865 tons of wheat was imported (including 5,000 tons of food aid), about 84
 

percent by Grande Moulins de Dakar [HDRH, 1989, pg 12].
 

Flour and bread prices are fixed by the State, depending on types and
 

weight. Prices for flour are set for wholesale, semi-wholesale and retail
 

One ton of flour in 50 kg cotton sacks in 1990 carried a wholesale to
markets. 

retail margin of about 61 FCFA/kg (22% of the retail price). The last stage
 

(semi-wholesale to retail) margin is very small (3% of retail).
 

Official Flour Prices and Margins
 

Official Price Margin
 
(FCFA/ton) (FCFA/ton)
 

Wholesale 214,000
 
52,291
 

Semi-wholesale 266,291
 
8,709
 

Retail 275,000
 

Source: Ministi;re du Commerce/DCIP
 

Bread prices are fixed at retail, depending on weight. For Dakar they
 

are: 60 FCFA/200 grams; 90 FCFA/300 grams; and 115 FCFA/400 grams. Regional
 

prices are set, with the above as a base + distance differential.
 

Cash Crops 

Traditional cash crops (groundnuts and cotton) account for about 48 percent 
of the gross value of crop output and the majority of farm cash income from crop 

marketing. They average 93 percent of the total value of crop exports and about 
19.5 percent of the value of all exports (Table 29). Groundnuts, cotton and 

fruits and vegetables together account for just over 21 percent of the value of 

all exports. In recent years the value of fish (fresh and canned) exports has 

exceed the value of crop exports. Together crop and fish exports average about 
44 percent of the total. 
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Table 29
 

Agricultural and Non.Agricultural Exports (billion current FCFA)
 

it 	 Atl. t, Fruro I Szi-lotaL hospet Other Totst 

GYear Cotton AgricuLturaL Fish FertiLizer Exports Exportsand end 


Produ:ts VegetabLes Con.odities Products
 

1980 17.6 2.1 " 19.7 21.2 2.4 57.5 1 100.8 

1981 9.2 2.0 ;.1 12.3 27.9 .4 91.2 135.8 

1982 42.1 4.8 .15 28. 30.2 2.2 99.2 8 01 
198 55.5 8.1 1.5 I 65.1 37.3 4.1 100.5 207.0 
1984 54.5 6.9 3.5 6.4.9 49.5 2.7 126.4 243.5 
1985 23.7 7.1 4.6 I 35.4 54.0 0.0 108.0 197.4 
1986 22.6 2.5 4.5 29.6 j 56.6 0.8 105. 192.2 
1987 21.0 2.7 3.1 26.8 49.0 1.3 104.8 181.9 
1988 34.9 5.4 40.3 51.5 1.4 116.4 209.6 

1tAverage 


11981/87 32.7 4.9 2.8 1 40.4 I 43.5 2.2 105.0 191.1 
JPercent I I 
TotaL 17.1% 2.5% 1.5% 21.11% 22.8% 1.2% 55.0% 100.0% 
Crops 80.9% 12.1% 7.0% 100.0 

(exports)
Source: Annex *. 

In order to capture the advantages of what is seen as a good
 
prospective international market, the GOS has intensified
 

Edible efforts to increase the quality and quantity of edible
 
Groundnuts 	 groundnut production. The program is under the direction of
 

a parastatial (SEPFA) which provides credit, collects,
 
processes and, since 1989, markets the output. The output
 

is purchased through a series of buying points (27 in 1988/89) between November
 
and March. The GOS has announced that SEPFA will be privatized by the end of
 
199028. 

The effort :o increase production has been reasonably successful: output 
-as increased steadily, from 2,000 tons in 1980 to 25,000 tons in 19E9 (Annex 
el). Since the volume is relatively small, the private sector should be capable 
of absorbing the industry. There are, however, three problems to be overcome: 
aflatoxin levels; grain quality in general; and poorly constructed processing 
equipment, all of which a prospective private firm would have to analyze very 
carefully. Technology exists for detecting the aflatoxin but proper post-harvest 
management is necessary before the nuts would be acceptable in many countries 

(especially the United States, an unlikely market in any case). This is the most 
serious constraint to the d''7'1oDment of external markets. Nuts with aflatoxin 
.. '.,els above 20 parts-per-b_±lion cannot be imported into Europe (ITA has 
reasured levels as high as 100 DDb in local groundnut Raste) [SOFRECO, 1990 pg 

Quality standards (except for aflatoxin levels) with substantial price
 
differentials exist, so the first stage requirements for a responsive market also
 

28
Privatization has been a part 0. the SAL IV and is atso a part of t~e Agriculturat Sector Structural 
Adjustment Loan Leing discussed by PASA group.
 

I 



146
 

exist (i.e. at least a quality differential). There are separate prices for
 

seeds and for three commercial categories:
 

Farm Price FCFA/kg
 

1987/88 1988/89
 
Seed ........................... 130 95
 

ist Choice (fresh, green nuts) 135 105
 
Lot A (dry) ................... 110 85
 
Lot B (dry) .................... 90 70
 

An indication of the limits of the "quality" problem can be seen by the
 

distribution of SEPFA purchases of the 1988/89 crop:
 

SEPFA Edible Groundnut Purchases 1988/89
 

(tons) (M)
 
Seed ................ 3,038 19.5
 

ist Choice (green)... 2,646 17.0
 
Lots A and B ......... 9,874 63.5
 

A ......... 2,765
 
B ......... 7,110
 

Total Purchased ...... 15,558 100
 
Total Farm Produced.. 20,000
 

Only about 17 percent of the total purchased was of exportable quality.
 

The Lot A and B, 64 percent of the total purchased, was (except for a small
 
amount kept for seed) eventually sold to the oil mills at 70 FCFA/kg and SEPFA
 
absorbed the loss associated with the oil/edible price differential on the Lot
 
A grains.
 

The grain, once purchased, is processed by SEPFA at the Lyndiane plant,
 
at a plant in Kaolack, and by SONACOS in Louga. The nuts are sold by SONACOS
 
through an agent in Europe. The plant at Lyndiane is the only plant in the
 

nation explicitly prepared to process the two forms of edible nuts (in shell
 
and HPS - "hand picked special". According to the SOFRECO study of the edible
 
groundnut sector, this plant is poorly conceived [SOFRECO, 1990, pg 122]. The
 
plant has a theoretical capacity of 150 ton/day for in-shell nuts and 200
 
tons/day for HPS, but actually operates at between 20 and 30 tons/day for in
shell and 110 ton/day for HPS. A large part of the work is done by two groups
 
of women over &. three month period (640 in each group). The plant in Louga also
 
employs a large group of women to hand sort the nuts (1,700 women/day).
 

There are five principal agents in the oil groundnut system:
 
three linked parastatals - SONACOS, FGPA and SONAGRAINES;


Groundnuts the cooperatives; and private purchasing agents (OPS 

for "operateurs privi stockeurs"). SAL IV calls for the 

Oil privatization of SONACOS within 3 years. When the 

privatization occurs, the system will have completed 
a
 
thirty year cycle. In 1960 about 80 percent of the marketed
 

crop was handled by private traders (World Bank, September 1987]. This fell to
 

zero in 1967 and is now back to about 50 percent of the total.
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Since farmers are now responsible for storing their own seed (at least
 

75% of the 100,000 tons needed to seed the following crop), the marketed
 
to past years.
proportion of tbe crop has declined relative 


1989/90 Groundnut Cro2
 

(1000 tons) (Percent) 
Production 819 100.0 
Seed Reserve -75 9.2 
Available 744 90.8 
Marketed -590 72.0 
Home Use 154 28.0 
Source: MDRH 

Using production from the 1989/90 crop, the crop is allocated as follows:
 

9% seed reserve, 72% marketed and 28% for hime consumption (approximately 39
 

kg/capita which is about 13 kg/capita of oil' Part of the "home useO is used
 

in the farm home and part is converted to oil and sold on local markets.
 

Altnough this represents an important source of income for rural families, it
 

also represents a health hazard because the locally pressed oll still contains
 

all of the aflatoxin (the industrial mills remove the aflatoxin from the oil but
 
there is still a problem with producing detoxified meal).
 

Wholesale, semi-wholesale and retail prices are set by the State for
 

groundnut and imported vegetable oil. Prices vary according to the type of
 

container (glass or plastic, plastic higher). Interestingly, current prices,
 

at all three market levels favor imported vegetable oil by about 10 percent (see
 

below). Since SONACOS controls the market, it can manage the flow of imported
 

vegetable oil, so it has no need to be concerned about competition with external
 

suppliers.
 

Official Prices Veeetable Oils in Glass Containers
 

Groundnut Vegetable
 
(FCFA/Itr) (FCFA/ltr)
 

Wholesale 352.3 326.4
 
Semi-Wholesale 362.9 336.3
 
Retail 380.0 352.0
 

Source: Ministere du Commerce
 

World vegetable oil prices vary considerably year-to-year, so there is no
 
are not in line with international
indication that consumers prices are or 


Annex I shows, average prices received for exported, refined,
prices. As 

groundnut oil have averaged about 88 percent of the present local consumer price.
 

TA GOS, as part of the PASA discussions, has instituted a perequation
 
system for imported oil.
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Cotton is produced in the regions of Tambacounda and Kolda.
 

All collection, processing and marketing is under the
 
Cotton control of the parastatal SODEFITEX, wi ich also provides 

credit and extension services. Inputs for cotton are still
 

subsidized (about 40%) but these will be phased out over the ncxt three years.
 

As with the rice and groundnut systems, current donor dialogue vith the COS calls
 

for less State intervention and a more flexible pricing systei (one more closely
 

linked to world markets).
 

The cotton marketing year is December to March. SODEFITEX operates 33
 

purchase teams to collect about 60 percent of the crop and a producer
 

organization A.BP (Association de Base Producteur) collects about 40 percent of
 

the crop. Farm prices for three grades art set by the State. The current prices
 
and the respective volumes collected in 1988/89 are:
 

Grade Price Marketed
 
(FCFA/kg) (tons)
 

Irt 100 38,266
 
2nd 90 434
 
3rd 55 2
 

Source:MDR.H
 

SODEFITEX has successfully promoted production of the highest quality
 
cotton. It has not been as successful in establishing either production growth
 
or production stability (in the last 6 years production has varied between 59
 
and 25 thousand tons, with the lower production occurring in the most recent
 
years). The cost of production information from Chapter III indicate that cotton
 
(unsubsidized) cannot compete with maize and groundnuts on a "return to labor"
 

basis. The elimination of subsidies and the institution of a price more closely
 
linked to world markets does not bode well for growth in this sector. However,
 
from the point of view of Domestic Resource Costs, Senegal has some comparative
 
advantage in cotton production.
 

Although Senegal's textile industry, after an auspicious beginning and
 
priority treatment in several development plans, is still largely uncompetitive,
 
SODEFIT.X still manages to sell a portion of its fiber output in the lo:al market
 
(in 1989 it sold 15% of the total 13,756 tons of fiber production in local
 

markets). As with many of the other crop systems, imports are simply too
 
competitive for the local product. Devaluation may eventually improve the market
 
for local cotton, but the entire system must first be made as efficient as
 
possible.
 

Agricultural Inputs 

Groundnut, rice and to some degree vegetable seeds are the
 

the sub-sector. Information
action in seed
Seeds only real

already presented has shown that farmers are very clear
 
about their priorities as regards groundnut seed. They are
 
appreciative of the advantages of purchasing "improved" 

groundnut after which they rank most agricultural inputs very low as an 

investment. 
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The primary factor in the seed sub-sector is the PTS financed by the French
 

and the primary State agent is DPCS, which is in charge of 'certified" seed 
in
 

The PTS project provides financing for seed production credit and some,
Senegal. 

in GOS policy with respect to
limited, technical assistance. Recent changes 


the

groundnut seed (supported in part by PTS) has helped to shift most of 


A
responsibility from the State to farmers and private sector seed producers. 


general groundnut seed plan has been developed, with stocks of various levels
 

held and managed by several institutions:
 

ISRA pre-base seed stock 13 tons
 

DPCS base seed stock 70 tons (for multiplication)
 

SONAGRAINES 4,000 tons (emergency security stock)
 

SONAGRAINES 22,000 tons (replacement seed for one-third of the
 
total annual requirement)
 

Farmers 75,000 tons
 

The seed production sector has now been largely privatized in that producer
 

groups (GIE) financed by loans from CNCAS produce most of the seed meant to be
 

sold to farmers. The "certified" groundnut seed is purchased and sold according
 

to the following price schedule (FCFA/kg):
 

Groundnut Seed Base Seed Seed for Seed for
 
Multiplication Farmers
 

Pay Producer 105 85 80
 
110
Sell 150 120 


Aside from groundnuts, very little certified seed is produced in Senegal
 

Most of it is produced by GIE's under contract with
(about 27 tons in 1989). 

various parastatals and DPCS.
 

Over 50 percent of the certified cereal seed produced in 1989 was rice
 

(15 tons). Maize seed, from the German supported Maize Project, was next largest
 
seed was
(6 tons), cowpeas third (5 tons). Very little millet or sorghum 


produced (about one-half ton together, Table 30).
 

Table 30
 

Certified Seed Produced and Purchased by Parastatals in 1989 (kilograms)
 

ParastataL Rice miltet Sorghum maize CoWaes 

SWAGAl 6,418 -- 5 40 

DERSAC 1,125 "" 15 - 20 

... 5,000SWEVA -- 500 

SAED 7,709 .... .
 

SODEFITEX ...
 

PROJET MAIS 
 .. .... 6,064
 

TotaL 15,252 500 20 6,064 5,160
 

Source: MORN 
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Vegeable is produced in much the same way as cereal seeds, except
 

that DPCS plays a smaller role and the private sector a larger role. One of
 

the vegetable exporter associations (SERPA) and SENCHIM are becoming the major
 

producers and distributors of the certified vegetable seed produced in-country.
 
Pre-base seed is supplied by ISRA/CDH and base seed is still provided by DPCS.
 

A large portion of the potato and onion seed is imported, according to quotas
 
established by the various monitoring committees. In 1989, 6.5 of the estimated
 
8 tons of onion seed used was imported (imports are by the exporter firms and
 
associations). The potato seed import authorization in 1989 was 2,325 tons, the
 
same as in 1988. Part of the import was done by the potato cooperative (UNCAS
 

423 tons) and the rest by the large potato producers and other seed importers.
 

The GOS has now almost completely disengaged from the
 
distribution of chemical inputs and, as of 1988, subsidies
 

Fertilizer and were removed from all fertilizer and plant protection
 
Plant Protection chemicals except those used on cotton (which will be r!.moved
 

Chemicals by 1992). The elimination of subsidies and the
 

privatization of the distribution system has resulted in
 

considerable "adjustment" in how and where fertilizer is
 

distributed and in how much and on what crops fertilizer is applied. The result
 
has been a drop in total fertilizer use and a high regional concentration.
 

The termination of the Programme Agricole in 1980 initiated a precipitous
 
drop in fertilizer use, from abo" 75 thousand tons for the 1980/81 crop year
 
to 25 thousand tons for the 1982/83 crop year (Figure 9).
 

Figure 9
 

Fertilizer Consumption 1965-1989 Crop Years (Metzic Tons)
 

90
 

80
 

160
 

40 

65 67 69 71 73 75 77 79 81 e3 85 87 89 
66 68 70 72 74 76 78 80 82 64 86 88 

Source:
 
krM II.
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Although fertilizer was subsidized until December 1988, use did not
 

recover, but has stabilized around 25 thousand tons (26 thousand in 1989/90).
 

The elimination of the subsidy will have contributed to some of the decline in
 

consumption, but since fertilizer was subsidized through the 1988/89 crop year, 
the entire decline cannot be attributed to the ibsence of a subsidy.
 

Ine most mentioned problem is the difficulty of obtaining credit. CNCAS
 
has begun to rebuild the farm credit system, which will have contributed to some
 

stabilization in fertilizer demand. However, like many previous credit programs,
 

CNCAS has encountered credit repayment problems and has suspended loan operations 
in several regions (Diourbel, Thies, Kaolack, ...
 

Figure 10
 

Fertilizer Use by Region (1989/90 Crop Year)
 

KOLDA (2.4,) r/ THZ;S/D AKR (I 1.2r) 

TANGA (2 2.1Z 

~=T. LOUS (38.7%:) 

KAOLACK (22.5%) 

DIOURB. (0.7%)-J-LOUGA (0.3%) 

Socurce:
 
Annex ::. 

At shown in Figure 10, the result has been that use is concentrated in 
areas served by parastatals, projects which provide credit and in irrigated
 
agriculture: St. Louis consumed 38.7% of the 1989/90 total (largely for rice,
 
but also for tomatoes and sugar); Tambacoundo consumed 22% of the total (largely
 

through SODEFITEX for cotton and maize); and .Kaolackconsumed 22.')% of the total
 

(partially the influence of the German Maize Project, and partially the influence
 
of the edible groundnut program).
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The distribution of fertilizer use by crop is,influenced by the same
 

forces, except it also shows two important facts: all of the fertilizer for
 

cotton is purchase by SODE.ITEX (and subsidized) and nearly all of the fertilizer
 

for groundnuts is purchased by the public sector (seed production and the edible
 

groundnut program). Privatization of the edible groundnut sector and elimination
 

of the subsidies on cotton production will not encourage more fertilizer use.
 

Figure 11
 

Fertilizer Use by Crop (1989/90 Crop Year)
 

19000. 
14000 

2000
40 

W KSource: 

YtTAL LS cOflo OTH) 

Anex II
 

SENCHIM isnow the major provider of chemical fertilizer inputs distributed 
in Senegal. It is a semi-privately owned business (50% by ICS and a French firm 

marketing ofSC) engaged in the production of compound fertilizer and the 


fertilizer, plant protection chemicals and, recently, has entered into to
 
on the
production and marketing of vegetable seeds. SENCHIM has a monopoly 


production of compound fertilizer and the export of phosphate. No compound
 
urea import market was liberalized in 1987.
fertilizer may be imported, but the 


SF.NCHIM, of course, has no competition in the production or wholesale
 

distribution of compound fertilizer, but there is competition in the marketing
 

of urea and plant protection materials (SPIA, a producer of plant protection
 

chemicals located in Louga, and private importers).
 

The two firms (SENCHIM and SPIA) are the major producers/wholesalers of
 

chemical inputs: both firms provide their "agents" with 60-90 day credit (3.4%
 

both train their agents in the proper handling and application
interest); 

and both attempt to diversify on products
recommendations for their products; 


A major difference is that SPIA insists on an "exclusive" contract
handled. 

with its agents (they may sell only SPIA products), while SENCHIM has no such
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condition and, in fact, has a "technological package" marketing strategy4'.
 
Recently, in collaboration with SISMAR and ISRA, SENCHIM has developed (with its
 

own financing) a number of demonstration fields using improved seed, equipment,
 

plant protection chemicals, and fertilizer'.
 

In April 1990, USAID/ADO conducted a survey of wholesale/retail input 
distributors to obtain a "picture" of the private sector input distribution
 
system (SENCHIM, SISMAR and SPIA provided a list of their clients/agents). In
 
some respects the results were encouraging, in others they were not. The survey 
found 25 primary distributors, highly concentrated in St. Louis and in the south 
and east (6 in St. Louis and 8 in the south and east - Table 31). This reaffirms 
the conclusions from Chapter III that farmers can 2nd do employ "higher" 
technology in the regions where production is more stable. The large portion 

of firms in these regions that concantrate on agricultural inputs only also shows 
that the private sector can provide the inputs. It should be noted that the 
Volumes handled in the various r,.gions will be distorted, somewhat, by the 
existence of SODEFITEX and SODAGRI in Tambacounda and Kolda and by CSS in St. 
Louis. 

Table 31
 

Agricultural Input Dis'ributors (1990)
 

j uirer Agricultural Irpts aref
of 100 Percent of Businessl
 

Region Distributors 0 
Niumber Percent 

St. Louis
Louge 

6
2 

4 66.7% 
0.0% 

Dekar 3 2 66.7% 
Thies 3 1 33.3% 
Diourbel 
Kiolick 

I 
2 

1 
1 

100.0% 
0.0% 

Ftick I 1 0.0% 
Tambacounds 2 1 0.0% 1 
Kolda 3 75.C 
Ziguinchor 200% 

Total 25 11 [ .4.0% 

Source: CUSAID/AD0, April 1990] 

SENCHIM establishes "suggested" retail prices for each of its fertilizers
 
in each region. A "base-point" pricing system is used (Dakar + transportation
 
(26 FCFA/ton ki) + dealer margin (6,000 FCFA/ton)). Although we do not have 
nationwide information of prices paid and received at different levels of the 
marketing channel, recent resear:h in the River Valley suggests that there is 

2 9
Thore are some conditions. A trader must have access to appropriate storage space (rented or 

otherwise) and must make a deposit. In return the trader has access to credit aind training in managenent and 
product sates. 

30This program has irpressed a number of donors and the GOS. President Olouf has asked them to expand 

the program and the World Bank has included support for this as part of the "investment" conporwnt in the 

planning for the Agriculturol Structural Adjustment Loan now being developed.
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active price competition. in fact, traders in the River Valley seem to be
 

accepting margins below SENCHIM 'suggested' levels, a clear indication of active
 

competition [Ouedraogo, July 1990, pg 21].
 

The Drivate sector faces three problems: a relativelv small widelv
 

dis ersed market: competition from the State: and difficulty in obtaining credit.
 

Credit and transportation costs are the problems cost often mentioned".
 

Senegal has one principal agricultural equipment
 
manufacturing firm, SISMAR (Societe Industrielle Sahelienne
 

Equipment de Mecaniques de Materiels Agricole et de Representations).
 

SISMAR was created as a private enterprise at the end of the
 
"Programme Agricole" with the old (GOS owned) SISCOMA plants
 

ownership is distributed between a Belgian group (40%), a Senegalese group
 
(51%) and BNDS (9%). The firm manufactures agricultural implements, school
 
equipment (including pre-fabricated schools) and road building equipment.
 

Since SISMAR is completely private, with no government guarantees, its
 
client base and operations are highly diversified. An important part cf its
 
market for agricultural implements is export to Cote d'Ivoire, Gambia and Guinea
 
Bissau. Agricultural implements are less important than the other parts of its
 
business in the domestic market, especially since the State and the various
 
parastatals have stopped distributing agricultural equipment. SISMAR is now
 
dependent on four private agents and several NGO's and projects which distribute
 
grain mills and related equipment to village organizations.
 

Financing for agricultural equipment purchases is provided by CNCAS and
 
by large donor supported projects like PRIMOCA and irrigation systems being
 
developed by such agencies as the FED and the World Bank in the River Valley.
 

TREE PRODUCTS 

Senegal's forests are controlled under the national land law, which 
reserves all trees (even i planted on individually controlled lends) as the 
property of the State. Forests and trees are regulated under the National 
Forestry Code, which specifies which species may be exploited, which species 
are to be protected, and how the national forest reserves are to be managed. 
With few exceptions, use of national tree resources is controlled by quotas, 
allocated via a permit system. The "Direction des Eaux et Foret et Chasses" of 
the "Ministere de la Protection de la Nature, administers the quota and permit 
system through a national network of forestry agents. There are two important 
exceptions to the quota/permit system gathering fruits, leaves, etc. and 
collection of dead wood for home fuels. The various donors, especially USAID 
because of its Senegal Reforestation Project, have been very interested in 
revision& to the forestry code which will permit producers who plant trees to 
also control subsequent harvest and sale. 

31USAIO attenfvted, via its Agricultural Production Suport Project, to establish a financial link 

between input distributors and the banking sys:em. The financial markets were not willing to participate, 
mainly because of the high risk associated with agriculture. 
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Senegal has around 370 indigenous tree species and about a dozen important 

exotic species [Kernan, April 1989, pg 2]. In addition to their importance as 

fuel and for soil conservation, these trees provide an important source of direct 
human and animal nutrition, medicine, and cash income to the rural population. 

points out, the trees which probably provide the
Unfortunately, as Kernan 

greatest overall economic value to the rural population are not studied (or for
 

the greater part) included in "reforestation
m projects, so very little is known
 

about consumption or marketing of products from these trees. Table 32 summarizes
 
of the major uses of trees and the number of species involved32 . As the
some 


Table shows, a large numbs" of species are cited as "important" for human, animal
 

and farm revenue uses, especially for firewood and construction. One important
 

result from this survey is that officials did not mtntion agricultural or
 

forestry cooperatives as an important market for tree products for farm families.
 

probably because the largest and most valuable use oz wood is for charcoal and
 

this has a production/marketing system controlled and operated outside the farm
 
community.
 

Table 32
 
Trees, Number of Species Used, by Major Use.
 

Use 	 I Number of Part used 1Species Used 
SSpecies M OftenMost 

IUmLan Nutrition 63 Leaf, pod, bark, 
fruit, sap, root, Beobab 

4 oil, flowers 

AnimaL Nutritio 0 	 leaves,1 pO fruit,
 
Ipods
 

medicine 47 	 leaves, fruit,
 
bark, roots, sap Bsobab
 

Firewood 140
 

IConstruction 1 116
I. 
Rope 59
 

JWindbreaks '99 

JAlso ~ntnttO d: honey, tanning, poles, fencing, soiL enrichment.
 

Revenue to Farmrs] '5 	 Basobab . 

Source: CKernaln, April 1989, pg 3-51. 

Fuelwood 

Fuelwood is by far the most "important" use of trees in Senegal. According
 

to Ribot, fuelwood accounts for about 60 percent of total forest production,
 

largely for charcoal production [Ribot, June 1988, pg 10]. Fire fuelwood, is
 

a non-tra,..!d, largely rural, energy source. By tradition loose wood may be
 

32

These data are from a survey of local (department) off1-ists in the Ministry of Protection of Nature 

and the Ministry of Rural Development and 4ydroLogy. The result., ,us, represent ,expert" opinion.
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gathered on all land, usually by women and children, and is not to be sold. This
 
particular use of the forest resource is not seen as a danger to the resource
 
because it is the fallen, dead material. The major "problem* here is supply
 
shortages (time and distance needed to collect the material) created by
 
deforestation of lands for agriculture and for charcoal production.
 

Reliable data on fuelwood production and consumption are not available, 
despite the wany quotas and other regulatory mechanisms. Bender [September 
1988, pg 11] quotes a CTFT study which estimates total fuelwood consumption 
(loose and to produce charcoal) at 6 million m3 per year (5.6 million m3 to 
produce charcoal and the remainder for firewood). The problem is that the 5.6 

3
million m converts (at 9.3 m3 of wood per ton of charcoal), to just over 600,000
 
tons of charcoal, yet a total of only 119,000 tons of charcoal were shipped to
 
Dakar in 1987 (Bender, September 1988, pg 11). It is unlikely that non-Dakar
 
consumtion totaled almost 500,000 tons, whic means that most of the data 
discussed here are not very reliable. 

Charcoal 

Ribot estimates that net deforestation occurs at a rate of 160,000 ha/year 
(165,000 ha cut and 5,000 ha replanted), with as much as 22,000 ha/year cut for 
charcoal (most of the cutting now takes p*ace in Tambacounda and Kolda). He also 
estimates that ninety percent of all charcoal is consumed in urban areas. 

The market is controlled by a few "barons", prices, cutting permits and
 
movement permits are controlled by the government. Cutting quotas are set 
according to estimates of national demand. Historically, not all of the quota
 
is allocated - a conservation measure (also creates shortage and stimulates 
fraud). A regional committee (governors, etc) distribute the quotas to coops 
and firms. There are 80 coops and 8 firms in the market. The charcoal 
production season is December - August, but is not completely respected. 

Charcoal prices are controlled at the usual three levels: wholesale (883
 
FCFA/Okg sack), semi-wholesale (1640 FCFA/50kg sack), and retail (40 FCFA/kg).
 
Ribot estimated the 1986 total production cost at 1362 FCFA/sack (about 50%
 
transportation), which compared to the current 883 FCFA/sack wholesale price,
 
helps to explain why it is so difficult to get reliable statistics (because of
 
an incentive to produce and market: outside official channels and because sellers
 
are prone to weight manipulation to make up the difference). Although reccnt
 
cost of production information is not available, the information available shows
 
very clearly :ha: prices do not reflect true costs and, in fact, favor the use 

of charcoal rather than alternative energy sources. This is reinforced by high 
prices on imported fuel (propane gas etc.- beacuse duties on these commadities 
are an important source of state revenue). Although rural communities ao not 
control the local resources which are uv-d incharcoal production, it is unlikely 
that even if they did, they would find it a profitable activity under current 
prices. A substantial reseructuring of the entire system is recuired before 
rural communities can Darticipate (local control of the resource and a free 
market system),
 



158
 

Sawnwood
 
3 of sawn lumber
Estimates (1985) are that Senegal consumes about 90,000 m


with 60-65 thousand tons imported from the Cote d'Ivoire, mostly logs and sawn
 

lumber (73t) [Bender, September 1988, pg 7]. National production has been
 
in the Casamance.
estimated at about 38,000 m3/year at five sawmills located 


Since it has been determined that the lumber sector will not be part of the USAID
 

program, no further discussion of this sector will be attempted. The important
 

factor, for the USAID Mission and its strategy, is the effect of deforestation
 

on land productivity. Information provided in Chapter II has shown that the soil 

in the Casamance is highly susceptible to erosion, once. the trees have been 

removed and that the productivity of the soil falls rapidly once its cover is 

removed. Thus, in the interest of good soil management, and in view of the small 

areas which are reforested eac_, year the GOS and farmers should be encouraue
 
cover to orotect this soil. The USAID
to at least maintain some kind of organic 


Senegal Reforestation Project is one example of how this may be accomplished by
 

encouraging community participation in agro-forestry and income diversification
 
projects.
 

Cashew
 

Cashew represents a good possibility as a diversification crop, especially
 
for the Casamance where the necessary soil and climate conditions are excellent.
 
Although the history of industrial treatment of cashews has not been good, the
 

3
 
crop still has three important advantagesn :
 

4 it is an off-season crop which can help to extend productive farm 

employment; 

# world market prospects are good, if not excellent and most likely
 

production growth from Senegal would be so small that marketing the
 
increase would be no problem;
 

* the domestic urban market pays a substantially higher than world market
 

price and is capable of absorbing more;
 

+ its treatment is especially well suited to small, operations in which
 
women are traditionally the major workers and beneficiaries;
 

* in addition to being an income source, the tree contributes as a wood
 

supply and helps, in general, with soil management;
 

* for a tree, it begins to produce very rapidly (3-4 years); and 

+ inter-cropping is possible, especially while the tree is maturing.
 

There is really only one major constraint - marketing and quality control 

and, thus, world market opinion about Senegal's cashews. Much of the "problem' 

can be resolved by local instituitions (NGO's for example) through better farmer 

33Unless iptcified otherwise, the inforation in this section sre from CGTZ, 1989).
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trainine in processing technioues and, market information (including
 
- once established!).
dissemination of information about zrades and standards 


As with most other cash crops, Senegal has experimented with the usual
 

State monopoly for cashew collection and processing. SODENAS (Societe de
 

Ddcorticage des Noix d'Anacardier) was created in 1979 and was charged with
 

sector (a supporting German project in the Sine-Saloum Region
developing the 

was initiated in the same year). A mill wasi completed (with British assistance) 
in 1987, but because of numerous problems it only operated one year (the nuts 

are now processed by hand - a technique which produces the best quality nuts and 

which is used by most of the important producing countries). Marketing was
 

liberalized in 1986 and there have been no real marketing'controls since 1987.
 

A set of minimum of prices have been established (60 farm, 65 from first stage
 

assembler and 70 mill-gate). Since SODENAS has generally taken the minimum as
 

its official price, it has not been competitive with the private sector, so its
 
volume has been very low.
 

Since cashew is not a major crop, time series data on production are not
 

available. The report on which this section is based cites the following:
 

Table 33
 

Cashew Nut Production in Senegal
 

item Tons 

IProduction nuts 1,500 

IHarvested 
Casa nce 

nuts 700 
500 

Project plantation 75 
Mbao-Mboro 25 

i Other 100 
LocaL Transformation 100 
Export and industrial Transformatloni 600 

Source: [GTZ, 1989, pg 361 

An inventory in 1987 estimated that there were 1.7 million cashew trees 
in Senegal (81% in the Casamance and 14% in Kaolack and Fatick). New plantings 
in 1987 and 1988 brings the total to about 2.1 million trees. Farm level yields 
are expected to be 50-60 percent of what the German PASA project (Projet 
Anacardier Senegalo-Allemand) plantation gets (it gets an average 3.9 kg/tree 
under the right conditions the yield from a mature tree is 7-11 kg). Using the
 
estimate of 2.1 million trees and a yield of 1.75 kg/tree, potential production
 
(in 5-7 years) is about 3.7 thousand tons. Since only about 50-60 percent of
 

national production is now harvested, the new production can only be exploited
 
if the marketing system is improved.
 

Prices received by farmers are dependent on world prices, which vary
 
considerably: in 1987 the FOB price .as 300-350 FCFA/kg and farmers received
 
100-125 FCFA/kg; and in 1989 the FOB price was 195-225 and farmers received 75
 
FCFA/kg. The fruit from the cashew is actually more valuable than the nut (it
 

is used for direct consumption and fcr making wine and sells for around 200
 

FCFA/kg). One hectare of 100 trees, uall managed, can yield 400 kg of nuts and
 



160
 

320 kg of fruit for a total value/hectare of 104,000 FCFA. Total labor
 

requirements are 26 days/hectare (spread over three months) so the daily return
 

is between 1,538 (nuts only counted) and 4,000 FCFA/day (nuts and fruit counted).
 

This excludes establishment costs (35 FCFA/tree for 140 trees and labor of about
 

12 days) but, compared to the daily return from groundnuts (660 FCFA/day - Table
 

12, Chapter III) it should be no surprise that so many farmers have selected
 

cashew in USAID's matching grant program under the Reforestation Project.
 

Depending on how much of the fruit is marketed, and establishment of a
 

marketing system that can move all of the production, the total value of output
 

from cashew (the potential of 3.7 thousand tons) would range between 370 million
 

and one billion 1CFA - a reasonable estimate is 500 million/year. While this
 

may not be large on a per capita basis (the rural population in the Casamance
 

will be around 800,000 in 6 years), it is important to remember that this is
 

first round, off-season income and that margins from processing and marketing
 

for the urban consumer can be very large. Little is known about the informal
 
market for cashew. A relatively inexpensive. "fast reconnaissan:e" 
marketinziprocessing study would be useful. 

Conclusions 

This chapter has completed the non-institutional review of an agricultural
 
and agro-business economy which is extremely dependent: a dependency which runs 

throughout the syste- - production to consumption. Senegal has lost control of 
one of its most basic ird most fragile resources - land. For all intents and 
purposes Senegal has oandoned (at leas: in terms of investment) its most 

intensely cultivated and most densely populated rural area - the Groundnut Basin. 
The soil resource has been "mined" to such a degree that it is incapable of
 
producing enough food to feed the nation (often not enough to feed even the
 
rural population). As the result of stagnant (at best) production, the real
 
value of agricultural output has stagnated over the last 14 years and the value
 
of marketed output (cash income from crops) has declined at 2.5 percent per year.
 
In the absence of a signifizant and sustained effort to impro',e efficiency and
 
productivity, there is little prospect that Senegal's rural population can hope
 
for a better life.
 

Untangling the political, social, environmental/resource and economic
 

interdependence and ascribing cause and effect to eventually suggest solutions
 
is not a simple task. But, in a broad context, certain facts are evident: the
 

more the elements of a system are controlled and protected, the less controllable
 
and more complicated the system. The policy to expand local rice production
 
at an-, cost is a good example. The information presented in this report has
 
showrn that, without massive subsidies, Senegal cannot possibly produce rice
 
competitively under current pricing and marketing policies. Yet, the majority
 

of Senegal's investment in agriculture and the majority of its agricultural
 

credit is focused on irrigated rice in the Senegal River Valley. Rice is the
 
"wage good" in Senegal ani is, thus, firmly attached to political and welfare
 

issues. Rice re-,resents over half of urban cereal ccnsumption, and while it
 

represents about 29 percent of the rural ciet, its im-3ortance has been
 

increasing. Nationwide. rice is the most impor:ant cereal in he diet. On the
 

surface, there would seem to be three solutions: increased urban employment and
 

incomes: production of cash crops with which to purchase more food: and increased
 

production and consumption of local ce;eals.
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The primary sector (crops, livestock and fishing) represents about 20
 
percent of GDP in Senegal, extremely low for an economy with 60 percent rural
 
population (clearly a structural problem). A disproportionate part of the
 
economy is based in Dakar (55%), largely in the s-rvice sector which is in turn
 
dependent on donor resources. It is not based ou productive capacitv. Real
 
prospects for growth in the urban sector are dim without growth in agriculture.
 

The cash crop sub-sector; ought to provide part of the answer for rural
 
growth, except they a:e stagnating and generating large deficits. The fc' r
 
groundnut oil mills are barely operating at 40 percent of capacity and cotton
 
(marginal in terms of overall contribution) is still highly subsidized. M
 
changes are needed before the graditional. cash crops can contribute to economic
 
erowth in Senezal.
 

Expanding local cereals production and consumption is an obvious par: of
 
the solution. There re. potentials and thera aUe constraints. The constraints
 
can be eliminated (at least minimized) and the potentials can be exploited. The
 
analysis has shown that local rice can be grown and processed profitable at the
 
village level. The analysis has shown that other cereals, especially corn, can
 
be grown and processed by semi-industrial mills, if the distortions imposed by
 
rice pricing and marketing policy are removed. The analysis has also shown that
 
in order to exploit this potential a larger market surplus must be generated and
 
that consumption patterns must change.
 

A basic change in the structure of the agricultural economy is required.
 
Existing systems must be made more efficient (thus, the call for privatization
 
in the rice and groundnut sectors) and alternative revenue sources must be
 
exploited (edible groundnuts, cashew nuts, fruits and vegetables, agro-forestry).
 
Existing soil resources must be improved and newly opened land must be protected:
 
better soil and water management on existing farm land can improve productivity
 
30-40 percent: unless properly managed, newly cleared forest lands lose 50
 
percent of their organic content within two to three years. The cost in terms
 
of lost output (and the potential in terms of added production) is large (it is
 
reported that a one-tenth of one percent increase in soil organic matter
 
increased millet yield by 145 kg/ha - about 10%). The potentials are great, a
 
10 percent increase inproduction would mean a 100 percent increase inmarketable
 
surplus (better food security for farmers, more money from marketing and a real
 
chance to substitute local production for imported rice).
 

The incentive for farmers .nd processors to adopt new techniques and
 
technologies has been much of the focus through this part of the report. The
 
information available demonstrates that these "instruments" exist (the research
 
system has already investigated many farm based techniques and technologies and
 
food processing technologies are available). The one remaining and crucial issue
 
is the incentive and the capability of the institutional system to deliver these
 
tools to the user. The next chapter deals with these issues.
 



CHAPTER V 

AGRICULTURAL INSTITUTIONS 

Institutional Organization of the Sector 

Economic crisis and a new development philosophy have combined to redefine
 
the role of the state in the agricultural sector during the last decade. The
 

state's "dirigiste" policies, inspired by a socialist philosophy and nourished
 

by nationalist aspirations in the post-colonial period gave rise to a panoply
 

of state organs charged with managing the economy and engineering the process
 
of developmental from above. Drought and economic crisis of the late 1970s
 
combined with growing donor disenchantment with Senegal's developmental
 
performance converged to produce a new definition of the state's role which was
 

articulated in the New Agricultural Policy (1984). The new development
 
philosophy called for "disengagement" (the withdrawal of the state from its
 
dominant role in a wide range of commercial, organizational and productive
 
functions and "deflation" (a reduction in the size of the public work force).
 
Although these policies have met significant difficulties and resistance at many
 
levels, the state's functions have diminished markedly in the last six years
 
and extensive reorganization of public institutions has occurred.
 

The disengagement of the state has been most extensive in the case of the
 
Regional Development Authorities. These entities were created in the 1960s and
 
flourished in the 1970s; they were broadly charged with many facets of rural
 
development - extension, input distribution, marketing, credit delivery, farmer
 
organizations and frequently social functions (literacy training, management of
 
rural delelopment projects). All RDAs except SODEFITEX (Senegal Oriental) have
 
shrunk significantly and some have been eliminated. Troubled by the technical
 
and economic feasibility of irrigation development and rice production in the
 
Freuve, SAED's (Fleuve), commercial functions are being eliminated in an effort
 
to reduce financial losses. SODEVA (Peanut Basin) is a shadow of its former
 
self, reduced from a high of 2,000 employees to a current level of 300. Without
 
an operational budget, it is totally dependent on donor financing and
 
consequently its program consists of implementing the International Food and
 
Agricul:ural Development (IFAD) organization's project located largely in the
 
southern part of the Peanut Basin. SODAGRI, the RDA located in the Upper
 
Casamance, has diminishe% as well though without radical changes in its mission.
 
If the rice sector is liberalized in accordance with the current policy dialogue
 
under the PASA, its rice processing and marketing functions will be privatized.
 
Only SODEFITEX continues to operate in the old mold but here too proposed policy
 
reforms under the PASA could radically alter its financial capacity to sustain
 
:he broad range of functions it performs. Table 1 summarizes the disengagement
 
and reduction in the work force of the RDAs.
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Table 1 

REGIONAL DEVELOPMENT AUTHORITIES 
"DISE ;AGMENT AND DEFLATION_" 

RURAL DEVELOPMENT AUTHORITY 

AE SOEVA SOEFITEX SODAGRI 

ZONE OF INTERVENTION
FUNCTIONS 


FLEUVE GROUNONUT BASIN SENEGAL ORIENTAL UPPER 
CAULWNCE 

-Extension:Extension Ete ion Extension 
-irrlg.Dev -Execution of •Farmar Organ. -Irrigat. 

Current Functions -Farmer Org. -Donor Rural -Input Distrib. -Dev., 

Dev't Project -Marketing 0f -Rice Proc. 
Cotton an Corn. -Rice 
Literacy Trai. -marketing
 

lEliminated Functions(I) -Construct.
& mainten. 

Input Market. No change I nput
market ing 

of lrrig. 

Perimeters 
-Tractor Pool 

I
i 

Services 
-input Distrib 
-Rice Milling I 
-Rice Market. I 

1eduction in Work Forcea 1987  970 
199 90 

198. a 1300 
1990. 300 

1987 a 898 
1990 a 857 

1986s125 
I1990-98 

Reduc.in Extension 

Personnei 
Previously 
Currenty 

I 
I 

350 
150 30 

C') Fu ctions in process or aLready eliminated. 

Ai the R.DAs have withdrawn from their multi-functional rural development
 

role, their responsibility for extension has been reconfirmed. In fact
 

that the RDAs have been evolving into extension services.disengagement has meant 
But even this role is not secure, a large new initiative by the World Bank to
 

the traditional line
create a revitalized national extension service assigns 

ministries (Directorate of Agriculture, MfDRH, and Directorate of Livestock 

(Ministry of Animal Resources) responsibility for extension in all ten regions 

of the country (See .KDH organization chart, Figure 1). They are complemented 

by the RDAs who are assigned a relatively minor role in the initial years of 

the Project. SODEVA is limited to working in one department in the Groundnut 

Basin, and SODEFITEX and SODEVA have no responsibilities! SAED is the only RDA 

that retains the principal responsibility for extension in its zone of 

intervention. Vithout extension functions, many of the RDAs "raison d'dtre"
 
would cease to exist.
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The discussion above argues that the policy reforms of the 1980s which
 

sought to liberalize the economy and reduce the role of the state have resulted
 

in redefinition of the public sector's functions and its institutional structure.
 

The regional development authorities have been greatly scaled back and could
 

disappear if current trends continue'.
 

Economic pressure and donor conditionality have forced reorganization of
 

the National Government and reductions in force. A major reorganization of the
 

ministries was carried out in April, 1990. The Ministry of Water Resources
 

MDR as was the subministry of Environment
(Hydraulics) was merged into 

(Protection de la Nature). This reorganization suggests both a more coherent
 

organizational approach to rural development and concern for size and efficiency
 
to
of the public sector. The subministry of Livestock was elevated full
 

ministerial status. Figure 1 presents the organizational structure of the new
 

expanded MDRRH. The reorganization is noteworthy in that:
 

-Large, donor-financed projects have been given an autonomous status and
 

report directly to the Minister, bypassing the traditional line services. This
 

organizational structure presumably counteracts donor-sponsored efforts to
 

strengthen institutional capacity.
 

a
-The Direction of Cooperative Action has been eliminated, implying 


reduced role for zhe state in the affairs of cooperatives. This is consistent
 

with the general demise of the state -,lonsored cooperative movement as shown
 

below.
 

-The Seed Service has been reduced from Directorate level status to a unit
 

under the Direction of Agriculture. Meanwhile a French-financed seed project
 

has been given semi-autonomous status, taking with it most of the available
 
the commercial
resources for this subsector. The state has withdrawn from 


functions of seed production and marketing but has not yet created the necessary
 
seed quality control and
conditions for a private sector seed industry, i.e., 


seed cer:ificati n services. This reorganization leaves this kind of
 

institutiona. Evolution in question.
 

Stractutal adjustment conditionality requires a reduction in the size of
 

the government's wage bill. Incentives offered for voluntary separation have
 

leave the various services attached to X.RH; over
induced 312 professionals to 

40% were extension agents in the Directorate of Agriculture and nearly 30% were
 

from the Cooperative Service. The latter undoubtedly reflects the demise of the
 

cooperative service; the former may speak to the redundancy, and lack of
 

opportunity in the extension service of the Directorate of Agriculture which has
 

not yet been revitalized by the World Bank project.
 

ISome analysts argue that rea reform has been minimal. The State has not disengaged from vital 
rather than rel. Analysts of thisconmmercial fwnctions and institutional change has been superficial 

prsussion tend to focus on the peanut subsector. Set Elliot Berg Associates, Adjustment Postponed: Economic 

Policy Reform in SenegaL in the 1980's, October, 1990. 
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This pattern -- "disengagement", "deflation" and reorganization -- is
 

characteristic in part or whole of some of the principal functions of the state
 
as we shall see below:
 

-Agricultural policy analysis and formulation functions have been
 
consolidated and reassigned to a new unit in MDRH and the underpinning
 
statistical services were also reorganized.
 

-The national agricultural research system is in the midst of an ambitious
 
reform following a reduction of over 35% of its workforce. In this case, the
 
self-initiated reform is evidence of institutional vitality and may well lay the
 
base for a viable, self-sustaining system.
 

-The extension institutions and functions are in great flux. The RDAs
 
have been reorganized, functions are being revised and the traditional services
 
of the Ministries of Rural Development and Livestock are being revitalized and
 
retasked with extension functions supported by significant World Bank resources.
 

-Farmer organizations too are in transition; state-sponsored cooperatives
 
are L decline, RDA-sponsored farmer organizations are vulnerable to the same
 
harsh for ,-es that have befallen their institutional patrons. New institu: nal
 
reforms, ru:,i business associations (GIEs) and rural community development
 
associations have proliferated as state institutions have withdrawn from the
 
field. But these organizations face some of the same challenges as their state
 
sponsored predecessors -- unskilled membership and weak organizations facing a
 
risky and often hostile external environment characteristic of Sahelian
 
agriculture.
 

The challenge of the 1990s is to build more viable institutions to perform
 
these vital functions wciich serve rural communities' interests. This is the
 
subject of the analysis that follows.
 

Agricultural Policy Analysis and Formulation 

Institutional capacity to carry out policy-relevant analysis and to 
formulate and execute informed, coherent development policy for the sector 
requires at a minimum current and accurate statistics and data, sound analytical 
capability, functional linkages between policy-relevant research and policy 
makers, a focused agenda, and the political capacity to implement. reforms. 
Notwithstanding nearly a decade of policy reform characterized by significant 
attention and resources from the major donors and far-reaching reforms by the 
government, little institutional capacity has been developed to improve sectoral 
policy formulation, although significa:,t capacity to do empirical, policy
relevant research has been created. It is unfortunately seriously underutilized. 

The Division of Agricultural Statistics (DSA) of the
 

Direction of Agriculture is located in the Ministry of RuralAgricultura1 

t is charged with
Statistics Development and Vater Resources (M.DRH); 


the collection, analysis and publication of basic
 
agricultaral stat~ttics -- cultivated area, yields and
 
production estimates for the principal crops and some of the
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2. This is relatively new function for the Directorate of Agriculture;
minor ones
 
from the mid-!970's until 1985 when implementation of the New Agr.cultural Policy
 

(NAP) was undertaken, the Regional Development Authorities were charged with crop
 

reporting for the principal crops. The NAP signaled an effort to create a new,
 

national agricultural statistics service.
 

Resources for the development of the agricultural statistics service have
 

been modest relative to the institutional objective;
 

CILSS provided a total of approximately $100,000 between 1985 and 1990,
 
for operating expenses and field transport; the objective was to create
 

The FAO has
a uniform, consistent system for generating field data. 


provided approximately $300,000 of assistance for an initial phase (15
 

months) completed in 1989. A second phase launched in 1990 is budgeted
 

at $400,000. The purpose is to develop an early warning system for
 

anticipating crop failures.
 

AID provided $200,000 of financing through its Agricultural Production
 

Support Project (APS) for equipment and computers, 15 motorcycles,
 

master' degree level training in statistics for two Div ,ion of
 

Agricultural Statistics employees and a small ar-,unt of technical
 

assistance which was curtailed due to unforeseen difficulties. AID/AS
 

assistance was originally to be che most ambitious of these efforts; the
 

five year project budgeted $900,000 for the purpose of strengthening the
 

Division's capacity to generate "timely, accurate estimates of agricultural
 

cropped area, yield, production and input use for cereals". Some progress
 

has been made since the effort to create a national agricultural
 
the concept and th&
statistical service was initiated in 1985, hut 


resources to realize this institution building effort were inadequate and
 

the Division remains weak.
 

.he me.;cndclogy used to generate crop estimates is based on village size
 

as a proxy for cu _ivated area in the absence of a national agricultural census.
 

Thr :Imost cer-tainy means the sample isnot truely representative; further~cre,
 

the methodology was constructed to generate national estimates for princi;al
 

crops with reasonable confidence, plus or minus several percent. Crop estimates
 

on a regional or subregional basis are problematic. The solution lies in a
 

national agricultural census: the Government has asked the FAO for assistance
 

but work has not started due to inadequate (donor) funding. Other institutional
 

problems are equally constraining: inadequate organizatinal management and
 

field supervision; totally inadequate funding for field operations, lack of
 

transportation and equipment for field staff3 and insufficient technical training
 

at various levels. The challenge in addressing all of these problems is how to
 

assure adequate, stable funding over the long-run. Statistical services are
 

eyoensive and government budgets chronically short.
 

2 

SA is also responsible for collecting data and reporting on the food availability situation, peanut 

seed reserves maintained by farmers, agricuLtural imput use, agricultural marketing information and recently 

tile fu ction of reporting on cereals marset prices has been transferred to it from CSA. Aside fr= cereals 

to be carried out sutbect to the availability of operating funos.price reporting, these c:her finc:ions tend 

Consequently data is only occasionally evailable. 

3The Division Cf Agricultural Statistics estimated it needs 55 motorbikes in addition to thne 45 it 

already has plus various field equipment. 
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The capacity to conduct sectoral policy analysis in ?DRH is
 

very limited. The Division of Agricultural Statistics in
Analytic 

Capacity the Direction of Agriculture has a unit nominally charged
 

with doing socio-economic studies. While occasionally they
 
undertook surveys and reported on such things as peanut seed
 
holdings or food availability, the to'it never did policy
 

analysis per se. In 1990, MDRH set up as Agricultural Policy Unit (IT&) with
 
support from the World Bank'. This unit effectively usurped any mandate the
 
Statistics Division had for policy analysis and concentrated extremely limited
 
ministerial resources in one place. In fact, this represents an effort to fill
 
an institutional void; nowhere in the Ministry of Rural Development and Water
 
Resources, nor other ministries for that matter, is there any real capacity to
 
do policy analysis'. There are currently 18 technical advisors on the Minister
 
of Rural Development's staff but generally they are not trained as analysts and
 
in any case are neither tasked nor supported to do such work.
 

The Bank project actually seeks to endow the Agricultural Policy Unit with
 
three mandates and to institutionalize these functions in MDRH.
 

+ 	 Policy Formulation: Price policy, input policy, respective functions 
of the public and private sector, subsectoral public investment
 
priorities, etc.
 

Staff: 3 agricultural economists including one specializing
 
in marketing and price policy, 1 sociologist, 1 administrative
 
assistant.
 

Proiect0 Preoaration and Appraisal: Appraisal and consistency
 
checking of investment proposals.
 

Staff: Two agricultural economists specialized in project
 
appraisal, one livestock economist, one resource economist.
 

+ 	 Performance Monitoring: Physical and financial monitoring of public 
agen-ies and projects engaged in rural development. 

J : One financial administrator, two monitoring 
specialists, two administrative assistants. 

Even this modest analytical capacity has not been fully put in place yet;
 
while the Bank is funding the position of Director of the Policy Analysis Unit
 
for an initial three year period, the other staff positions are to be permanent
 
government employees. To date, only five of the eleven professiona. staff
 
rositions have been filled, apparently because government salaries without
 
,Additional financial incentives are inadequate to attract qualified candidates.
 

4The Agricultural Services Project provides support for the UPA but its principal focus is suppo,*t of 
agricultural extension.
 

5This capacity is quite distinct from that developed in ISRA discussed belo. were the focus is 
operational -- generating analysis and recommendations that feed directly into the po icy king process. By 
contrast, ISRA conducts po icy-retevant, emilrical research. 
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Under this four-year effort, the Bank is financing various materials and support 
services to develop long-term institutional capacity and defray operating costs 
during the start-up period. This includes: 1) sbort.-term technical assistance 
to the Policy Analysis Unit upon demand from a university or external 

instirution; 2) short-term training and up to three post-graduate training 
programs; 3) equipment including vehicles and computers; 4) equipment maintenance 
and; 5) travel costs. This institution-building effort is still in its Carly 

stages; it remains to be seen what durable impact it will have although there 

are some hopeful signr. The Agricultural Sector Structural Adjustment Program 

(PA) is the most relevant example representing the largest (in terms of donor 

financing) and most far- :eaching sector policy refor=s since the New Agricultural 
Policy in 1984. Although the government's policy formulation has been slow and 
frequently short of the mark, its performance represents progress over early 
efforts. Furthermore, MDRH is not only engaged in the policy formation process 
but has been a principal interlocutor in the dialogue with donors. The Policy 
Analysis Unit has been the focal point for the staff work and technical level 
contact with the donors. Previously the Presidency and the ministries of Finance 
and Planning monopolized the process, leaving the technical ministries to 
implement policies they had not participated in shaping and in which "ownership" 
and technical input was low, This should change now given MDRH's substantive 
role in the 	PASA process.
 

The Policy 	Analysis Unit represents the nascent capacity to ftrznulate
 
analytically based policy. Its policy analysis division may ultimately develop
 
the capacity to address questions posed by the Minister, interpret studies and
 
research findings in light of current policy issues, commission studies,
 
formulate policy options based on their own analysis and the interpretation of
 
others', etc. Its iiustitutionai evolution will depend on the demands that are
 
made on it and the support it receives.
 

--	 :n contrast to the UPA, !SPA's applied economics program
 

represents significant instituticnal cepacity to conduct
Empirical 

Research empirical, policy-relevant research. It pursues this
 

mandate by carrying out in-depth studies, generally based on 
primary data (generated from field research). Its
 
institutional "assets" and limitations include:
 

1. A highlv relevant research agenda. When the program was established
 
in the early 1980's, an explicit effort was made to develop the research agenda
 
in terms of the policy debate of the day which was engendered by the economic
 
crisis of the time and fiscal retrenchment associated with the first World Bank
 
structural adjustment loan. Government policy makers, development agents, donors
 
and scholars were consulted and subsequently a consultative group consisting of
 
representatives of GOS agencies and the University of Dakar reviewed the research
 
program. The program that emerged reflected the New Agricultural Policy,
 
announced in 19114, which charted a new development direction and raised many
 
important policy issues for which there was no empi'ically based analysis to
 
provide guidance. The applied economics program was organized around three broad
 
research themes which continue to guide research today6:
 

eFro Newman, Crawford and Faye cited in the Strengthening AgritcuIturat Research Project Paper, Annex 

G, P.2. 
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The economics of agricultural production (evaluating and screening
 
the performance of "improved" technology undcr on-farm conditions)
 
including the institutional and economic issues associated with
 
inputs distribution and use and the adoption of improved
 
technologies.
 

Marketing (with special attention to cereals) including the
 
organization, operation and performance of specific commodity
 
subsectors - domestic and international.
 

The food security situation including supply and demand, food
 
balances, strategies for achicving food security at both the
 
household and national level, consumer demand, etc.
 

Research underway which illustrates the current program's relation to
 
these themes includes:
 

A study of small scaia rice mills in the Fleuve which follows on a
 
major 	ISRA study in the mid-80's. The current work is germane to
 
issues of privatizing SAED's rice milling and marketing functions
 
which 	is on the policy reform agenda of the PASA.
 

+ 	 Fertilizer marketing ir the Fleuve. This provides empirical evidence 
of the performance of the private sector associated with
 
liberalization of i..p;
t distribution.
 

+ 	 Food Security Analysis -- A large agricultural price policy study
 
is underway with IFPRI's assistance. It will generate the capacity
 
to examine alternative development strategies, impact on household
 
and national food security, sectoral growth, income, consumption,
 
trade and foreign exchange effects.
 

2. Research Staff. ISRA has a well trained staff of young research
 
economists. Of the 10 staff economists nearly all have U.S. masters degrees
 
and two are away on long-term training doing PhD programs. This represents the
 
largest, best-trained teAm of analysts anywhere in the Sahel. These resources,
 
however, are spread thin, assigned to five different sites and five different
 
programs. Consequently, they are relatively isolated and dispersed. To deal 
with this issue, 6 disciplinary group has recently been formed that brings the 
economics staff together to discuss and critique one another's work and to 
reflect on research priorities and problems. This group is also reviewing the
 
possibility of reviving the BAME 7. This would help to develop program cohesion
 
and might facilitate setting a revised, more focused research agenda. It might
 
also provide an identity for the program and improve the program's prestige.
 
Before being reorganized in 1986, the BAIME had established a reputation for doing
 
high quality policy-relevant research and dissimenating it in an accessible form
 
and in a timely fashion.
 

3. Linkages with Policy Makers. The applied economics program's greatest
 
weakness is its ineffectual linkage to policy-makers and the larger development
 

7
The Ilreau of macro.Ecornic Analysis was established with assistance from MSU under the Ag Research
 
and Planning Project financed by AID, 1982-1987.
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community. The d:ssolution of BAME and the departure of most of the MSU long-term
 

research advisors in 1986 :.urred the program's image to the external community
 

and seriously weakened it; management an6 leadership. The new organizational
 

structure provided the economics programs with no direction and it received
 

little intellectual guidance. Resources dwindled making it difficult to continue
 

field programs a:,d the research review and approval process broke down,
 

effectively stymieing research publications. Worse, ISRA management centralized
 

responsibility for publications when it created a special central unit, UNIVAL,
 

for this purpose in 1988. This effectively blocked the technique that 5AE had
 

perfected for communicating with government pollcy-makers, development agrnts,
 

donors and others. Timely, "Information Notea" were previously used to transmit
 

in a succint and direct way the policy implications of research as it became
 

available. When these note-, working papers, etc., no longer appeared, the
 

no longer doing policy research.
BAME'e old clientele concluded that ISRA was 

A management decision has recently been made to authorize the economics program
 

to again publish and distribu:e its own work and departmental management is
 

supportive of the applied economiis prsgram. These measures should help to
 

revitalize the program and enhance its a:cess and utility to po'icy-makers and
 

others. Reconsti:uting the B.ME by utilizing the recently organized economics
 

disciplinary group might further strengthen the capacity of the applied economics
 
program to conduct research and communicate findings.
 

As experie-,ce wizh the PASA shows, the initiative for
 

reform agenda continues to lie with
 
Setting the setting the policy 


yAenda donors. At the onset of the PASA process, the government
Policy presented its "StAtement of Agricultural Development Policy" 

and followed this with an Action Plan. These GOS documents
 
began the policy dialogue by proposing investments or 

studies rather than policy reforms and generally presented a view of "business 

as usual". Donors, working collaboratively, have largely defined the reform 

agenda to which :he GOS has reacted. This passive role by the government raises 

questions that go beyond technical competence and organizational capacity :o 

political process.
 

Policy formulation during the reforms of the 1980's has been
 

The Politics more a political than an analytical process'. Do-.:r

Th Peoits involvement has been very extensive (expatriate advisors,

of Refor donor-financed studies and consultants and the donors 

themselves) making it difficult to discern exactly what is
 
Senegalese policy and discouraging the development of
 

indigenous capacity. Under these circumstances, government policy makers have
 

often reacted to donor proposals rather than presenting their own. Policy making
 

has thus involved skillfully playing the donors rather than developing policies
 

to advance development objectives.
 

While this analysis of bureaucratic politics is right as far as it goes, 

it does not address the larger question about what drives the definition of 

John Eriksen (macroecornmic and Sectorlt Adjustment Program inSenega., p.9, May, 1990) makes this 

argument.
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policy itself, irrespective of how the formal process works. Sidi Jammeh9 argues 

that policy makers historically have manipulated instruments of intervention 

largely in pursuit of political rather than economic objectives. The political 

machine, run by the Socialist Party and strongly influenced by incerest groups 

like the Mouride Brotherhood, pursue policies that generate resource flows to 

these clients. Such policies have typically involved market interventions that 

administratively set prices and have been designed to generate "rents" to placate 

pressure groups rather than to promote stated development objectives. Such 

patronage is systemic rather than incidental; it isfundamental to how the policy 

formulation system works. Farmgate prices of peanuts, rice and cotton have all 
been set above world market prices in recent years which has helped to sustain 

vural incomes and maintain rural support for the Socialist Party. Consumer 

prices of rice have been taxedk generati:ng significant rents, ostensively for 

gene" ting state revenues, but in practice "interests" in the rice sector have 
apparently absorbed significant quantities of these resources. If this analysis 
is correct, it suggests that policy analysis and formulation should explicitly 
examine how specific policies will affect the political system - patrons, 
clients, resource flows. This will suggest something about political feasibility 
as well as the impact of reforms on the political system. Jammeh argues that 
policy reform should not seek to weaken or destroy the political machine system 
but rather use it and enhance the system's power and legitimacy. This will 
promote political stability and increase the authority of leaders to execute 
reforms.
 

In sum, donors' capacity to successfuly pursue policy reforms may be 
dependent on their understanding of the political system that shapes policies 
and the authority of thiF system to execute these ..forms. This also suggests 
that political feasibility of reforms may depend on L. extent to which they work 
within the political system rather than outside of and against it. 

Agricultural Research: ISRA'S Institutional Viability and Capacity 

Agricultural research was launched in Senegal by the French colonial 
service in the 1920s. Initially a research station was established at Bambey 
to develop improved varieties of peanuts and associated cultural practices. 
Research on frd crops (millet, sorghum, copeas) grown in association with 
peanuts was introduced in the 1930s. Livestock research was also introduced
 
during this period with the establishment of a veterinary laboratory and later
 
expanded in the 1960s with assistance from the French "Insti:ut d'Elevage et de
 
Medecine Vet'arinaire des Pays Tropicaux (ILVT). Research continued to be
 
directed ane carried out by French scientists until 1974 when ISRA was
 
established as the national agricultural research institute.
 

ISP", is mandated to serve the entire primary sector (crops, livestock,
 
forestry, fishing). While ISRA's basic mandate is to conduct adaptive research
 
on production, resouvce management, and on-farm post-harvest problems, it also
 
does selective applied research. Off-farm food processing technology is
 
generally the charge of the Food Technology Institute (ITA). ISRA produces and
 
supplies breeder seed, vaccines, improved breeding stock and technical
 
information bulletins and publications on research findings. ISRA's Five Year
 

9Sidi Janmsh, state Intervention in Agricultural Pricing and marketing in Senegal, (The Politics of 

Budgetary ReaILocatlon), Ph.D. dissertation, John Hopkins University, 1988. 
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0 

Plan provides for approximately $16 million per year of which almost 40% is
 

financed by the "rebsury, employs 619 full time staff, of which 19% (120) are
 

classifed as research scientists, and operates 14 research centers and stations.
 

These resources support 62 research programs covering 7 principal commodities,
 
various
various fruits and vegetables, forages, small and large ruminants-


forestry species as well as marine fisheries. Figure 2 presents ISRA's view in
 
to the rest of the sector.
schematic terms if its institutional relaztionship 


Figure 3 presents ISRA's newly revised organizational structure, including
 

research stations.
 

ISRA's viability and capacity to carry out its mandate are a function of
 

the relevance and soundness of its research -7ogram, manpower, infrastructure,
 

financial resources, management (research, administrative, financial and
 

external linkages with the larger research community and its
personnel), 

interface with various extension entities.
 

ISRA developed a s:rategic plan setting forth its research
 
Resear h priorities and pr-crama over the five year period, 1989-1993
 

2 This 71an defines 32 research programs covering eight
 
Program agro-ecological zones and involves crops, livestock,
 

_ forestry, fisheries, farming systems 3nd natural resource 
management research. These are complemecttd by 13 national
 

programs. " Table 2 summarizes the geographic distribution of these programs
 

and their level of planned funding in absolute and relative terms.
 

while the plan has much merit in its effort to deal with national
 

development priorities and set research p:riorities, it has been overtaken by
 
ISRA has responded
financial crisis and domestic political pressure for reform. 


of reforms covering research programs,
by formulating a broad, ambitious set 

Proposed refc-,.ms
organizational s:ructure, management, finances and personnel. 


will be presented to its Board of Governors (Conseil d'Administra:ion) and
 

subsequently :o i:s Scientific and Technical Com.ittee which exercise .cier.i:fic
 

oversigh: of :SPk's program and performance.
 

0 
ISRA's budget for 1990 is CFA 2.91 billion CS11.6 million). Actual funding is Lower than the $16 

the UorLo Bank's new project And possiDly r;Wuctbons in other
million ptirned, due to delays in start up of 

donor's fundin LeveLs. 

1990. This numcier will be somewhat LowerISRA, Tableau.ditRtp&ritlon des Agents,"*, Septem&rr 13, 

when ISRA comletes tte reduction In force initiated during the s.rmer of 1990. 

Strat6gies et Progrsnmatlon des Recherches, 1989-199, Prisentation en $ythise.
 

ISRA planning docurents which deal with program reorganization say there are 62 reprogram, not 45 

final version of ISRA'S Five Year Plan. Appar-ently the Five Year Plan had not beenspecified in the 

the world Bank's Secvnd PgricuituraL Research Project had not 

operationsized as of the end of 1990 because 
programs.


started disbursements, Thus severely curtailing financing available 'or reseavc: 


http:refc-,.ms
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Figre 2
 

Schematic Representation of ISRA's Place and Linkages
 
in the National Agricultural System
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Figure 3
 

ISRA Organizational Chart
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Table 2
 

ISRA's Five-Year Plan (1989-1993)
 
Research Program Costs (end 1988 prices)
 

(Millions FCFA)
 

A. Geographic Distribution
 

Cost % of National 
Total 

Senegal River Valley 1,661 8 
Marine and Coastal 1,621 8 
Niayes 1,300 7 
North and Central Groundnut Basin 1,330 7 
Southern Groundnut Basin 999 5 
South-Western Senegal 1,352 7 
Eastern Senegal 1,079 5 
Sylvo-PastoraL Region 361 2 
National Program 4,532 23 

Total Direct Coats 14,235 72
 

Indirect Costs 5,417 28
 

Totat Costs of Five-Year Plan 19,652 100
 

B. Programatic Distribution
 

Cost X of Total % of Total
 
(Millions FCFA) Direct Coats Costs
 

Groucnuts 462.4 3 2 
Millet 341.5 2 2 
Sorghum 137.5 1 1 
Corn 468.0 3 2 
Rice 425.7 3 2 
Co peas 251.8 2 1 
Cotton 359.8 3 2 
Horticulture 1,179.7 8 6 
Farming System 1,066.1 7 5 
NaturaL Resources/ 
Mgt & Environwnt 1,338.0 9 7 
Water Kanegement & 
Fertilization 293.8 2 1 
Agroforestry 202.9 1 1 
Forestry 360.9 3 2 
Fisheries 1,501.7 11 8 
Livestuck 2,198.0 15 11 
Econanics 518.6 3 
Storage 68.8 0 0 
Support & 
Other Prooranm 1,746.7 12 9 
Said Production 363.8 3 2 

Vaccine Production 949.0 7 5
 

Total Direct Cost 14,234.6 100 72
 

Indirect Costa 5,417.3 28
 

Total Costs of
 
Five-year Plan 19,651.9 100
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Table 2 (cont'd)
 

C. 	 Tentative Firanocing Plan of the Five Year Plan 

CFAF Billions 
19.65
Original Cost of the Plan Five Year Plan 


1.51
Planned Reduction of Salary Costs 

Actual Cost (end 1988 prices) 18.15
 

Financing 	 Goverrwnt of Senegal 7.25
 

ISRA's own resources 1.50
 

France 2.10
 

USAID 
 0.30
 

1.80 

Contribution of Proposed IDA Credit 

Other 


17.99
 

To be secured
 

TOTAL 
 18.15
 

Source: Adopted from world Bank, Staff Appraisal Report, Senegal, Second Agricultural Research Project, 

February 26, 1990, Annex 1. 

A drastic reduction in the number of research programs is proposed (from 

S2 "' to 30) w~ch much of the consolidation affecting the departments of crops 

and agrarian zesearch as shorn in Table 3. 

Table 3
 

Proposed Research Program Reduction
 

Department Numoer of 
Present 

Research Programn 
Proposed 

:Crops 
JAgrarian Systems 

15 
16 

5 
4 

Forestry 
Animal Science 

12 
9 

5 
6 

Fisheries 10 10 

TOTAL 62 30 

This consolidatior may improve research management but any financial
 

savings are likely to be modest. This consolidation is intended to increase
 

scientific collaboration, assemble a critical mass of scientific expertise and
 
and financial
consequently make 	more efficient use of scientific, physical 


dWorld Bank, Staff Appraisal Report, Senegal, Second AgricuL'ural Research Project, February 26, 1990,
 

p. 13.
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resources while improving research methodology through both increased 
interdisciplinary collaboration and peer review. Research programs are ISRA's 
basic unit of research managemenc. Thirty research "units" in an institute of 
100 plus researchers seems a more manageable and potentially more effective 

organization of resources. This reform is proposed to be achieved by regrouping 
small programs into larger ones and not through the elimination of research
 
programs. Consequently, research activities and financial requiremen:s are
 
unlikely to diminish very much.
 

An important but difficult issue concerns restarch priorities ISRA's
 
Five Year Plan serves as formal statement of priorities, weighted by the size
 
of resources budgeted. Even though budgeted and actual expenditures have borne
 
little relationship to each other in the past, the Five Year Plan at least
 
provides ISRA's idealized view of priorities, undisturbed by the financial
 
crisis.
 

If actual or potential contribution to the economy as measured by share
 
of GDP is the criterion for setting research priorities, then even a casual
 
perusal of Table 2 raises some interesting questions. The allocation of
 
resources between the eight agroecological zones is surprisingly homogeneous 
5% to 7% of the total budget in 7 out of 8 cases, even though the regions vary
 
greatly in actual and potenti:l importance of production. Similarly, commodity
 
Priorities seem askew. Recognizing that support for commodities may be hidden
 
under other rubrics such as "farming systems", "resource management", etc.
 
nevertheless it is striking to note that only 3% of the direct costs of the
 
national research program budget is allocated to peanuts and 8 to coarse grains
 
(exclusive of paddy production) whereas each accounts for about 45% of the share
 
of total crop production and peanuts generate 17% of total export earnings and
 
80% all agricultural exports. Uma Lele, World Bank, comes to similar conclusions
 
n her analysis of implicit research priorities evidenced by budget allocation
 
patterns during the early to mid-80's when the first World Bank agricultural
 
project was financed. Thus, there is a good case for reevaluating research
 
?riorities: first because financial crisis is forcing retrenchment and
 
reorganization (more of this below in the financial analysis section) making
 
obsolete IS?.A's five-year plan, and second because priorities, neither formal
 
nor defacto, are consistent with development reality.
 

Finally, there is the matter of the quality and performance of research
 
programs, particularly in areas most closely related to USAID's strategic
 
interests. This is important because it defines the basis for future research
 
efforts. Critiques of ISRA's research program which are of greatest relevance
 
in this context include: 1) commodity research programs are inordinately
 
oriented toward plant breeding; 2) food crop research concentrates excess!vely
 
on improved varieties and purchased inputs rather than on low-cost technologies
 
that would improve upon existing traditional cultivation practices; 3) crop
specific and farming systems research programs are not sufficiently coordinated,
 
resulting in crop specific research that does not address farm-level constraints
 
identified by farming systems research; 4) farmers and extension agents don't
 
participate sufficiently in setting specific research program prlorities; and
 
5) livestock research findings are not adequately integrated into livestock and
 
crop production systems research.
 

Notwithstanding the legitimacy of these critiques, the development of 
farming systems research has :ignificantly reduced these problems over the last 
decade. Farming systems research has greatly improved the definition of research 
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problems and improved knowledge of where technologies may be applicable thanks
 
It has also introduced an
to careful definition of homogenous production zones. 


Interdisciplinary, on.farm research methodology that now enjovs wide legitimacy
 

and it has produced research programs of greater relevance to farmers. The best
 

production s-vstems research and institutional capability has been 
developed in
 

with USAID support. The range of technologies from soil
the Casamance 

preparation and improved varieties, to improved planting, weeding, fertilizing,
 

production systems that

and rotations have beer, developed for rice and corn 


produce significant yield increases and provide handsome economic returns. 
(See
 

Annex VII) "Inventory of Technologies Available to Senegalese Farmers".
 

ISP.A has also produced millet and sorghum varieties that are drought
 

the shorter growing seasons characteristic of
resistan: and better adapted to 

20 years. A technical package including dn improved, short cycle
the last 


drought resistant variety of cowpeas has been developed. The applied economics
 

research program has generated highly useful results, producing policy-relevant
*
 .
analysis based on empirical field research rather than recycled secondary data
 

See Annex VII for a summary of technologies developed by the national research
 

system and recommended for farmer adoption.
 

A review of cereals research programs concludes that while breeding and
 

varietal screening should continue, the most importanc gains in the future are
 

likely to come from improved agronomic practices. Research on :hose commodities
 
specify well defined future research programs that
is sufficiently advanced to 


offer reasonable prospects of successful technology development'
6
 

One of :SP's primary assets is its workforce. Given the 

country and economy, the role of agriculture
Manpower size of the 

to the GDP, and the level ofand its contribution 

development, ISRA enjoys a scientific staff that is
 

relatively wel! trained and ample in number. Effective use cf these assets has
 

been somewhat corstrained by organizational and management problems. Salary
 

of this staff represent a major financial burden relztive to available
costs 

resources.
 

As of April, 1989, ISPA employed a total of 993 people working in 12
 

research centers (including the headquarters). This included 66 expatriates,
 

most!y French; Senegalese staff totalled slightly over 900. Scientific research
 

for 13% of total staff; they were directly
staff numbered 120 accounting 

supported by a cadre of laboratory and field technicians represent4ng another
 

35% of the workforce (Table 4). Administration support staff and laborers made
 

up the other half of the staff, a heavy burden relative to those directly engaged
 

in research.
 

I.Much of this discussion of research program resutts isbased on the world Bank Staff Appraisal Report 

for the Seco'd AgriculturaL Research Project. 

8M5SU,Cereals Advisory Team Cotmodity Research Reviews.
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Table 4 

ISRA Occupational Groups
 

G r o ps 	 5ta ff 
umvber
 

Researchers 120 12.9
 
Laboratory teconiciat 102 11.0
 
Field technician 	 231 24.9 
Laborer 	 72 7.8
 
Technical support 276 29.8
 

ACkinstretive support 126 13.6 

TOTAL 	 927 100.0
 

Source: 	 ISNAR, Human Resources of ISRA: Present Situation 
and Financial lnplications of lernati-a Salary 
Poticies Septeffber, 1989. 

Table 5 summarizes the educational level of ISRA's scientific staff. 
While relatively well trained in terms of degree level, the top of the pyramid 
representing the scientific leadership is rather weak - only 4% of the staff 
with :he equivalent of a PhD 7 

:able 5
 

Educational Level of ISRA Scien:ific Staff
 

Degree Staff-.
 

Bachelcrs, Ing. Agr, Dr. Vet. 29
 
Xasters, DEA 43
 
Dr. 36me cycle, Dr. Ing. (ABD equivalent) 24
 

PhD, Dr. D'Etat 4
 

17 M AR, 	ibid. p.7.
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ISRA's staff is predominantly middle aged, over 80% between 30 and 49.
 

This is largely a function of recruitment patterns. ISRA g1w rapidly from 1973
 

to 1984, the period approximately coinciding :h its creation znd expansion as
 

a Senegalese research institution. The average age of resaarchers ranges from
 

34 in the forestry department to 37 in the Crops Department. Recruitment has
 

been strigently limited since 1987, due to budget 1 mitations. Given recrui:ment
 

constraints and the absence of young staff, this age structure poses some
 

przoltms in the short run for retraining and restructuring scientific manpower
 

to idjust to new priorities and in the lontg run for maintaining program and
 

management continuity as this huige age cohort begins to retire.
 

Scientific staff is dispersed over a wide range of disciplines, 14
 

different centers and s:;ations, plus various administrative, laboratory and
 

research facilities in Dakar. They carry out over 60 research programs.
 
Obviously this coverage geographic, programmatic and dist:iplinary poses
 
management problems in terms of administration, cohesion, critical mass,
 
coordination and cooperation, etc. Table 6 summarizes research staff deployment
 
by scientific discipline as of 1987.
 

Judgements about the quality of performance of staft is difficult given
 
the lack of a personnel evaluation system. Presently advancement is based on
 
seniority, limited to six levels. *ith AID financing, ISNAR is in the "rocess
 
of helping ISRA to develop such an evaluation system that will greatly erhance
 
management's ability to provide performance-based rewards, to dlscrimina:e in
 
ttaining and promotion decisions and to ser-.e as a tool for selecting out
 
non-prcductive employees. In the meantime, one must rely on the ass;essment Cf
 
knowledgeable observers who say there are some very good researchers, there are
 
those who are marginal but potenziilly productive, given appropriate training,
 
and there are those who ISRA needs to release because they are unproductive and
 
unsa'vageable. Eliminating those with little potential to contribute wol Id give
 
:SFA some flexibility to restructure its research staff to reflect research
 
priorities .which :he ceiling in positions now prohibi:s.
 

The most s'rious of al> personnel problems is the size of the wage hill
 
relative to resources availab'e from the national budget. (Donors do not finance
 
employee salaries). In 1987, 406 employees were let go reducing the workforce
 
by over a quar:ter to 90U plus. This was to have been associated with a
 
restructuring that would have reorganized research personnel, reduced staff at
 
various research stations and realized major salary savings. This opportunity
 
was squandered; salaries of lower level personnel retained were increased,
 

sometimes nearly double the amount permitted by the federal salary scale, and
 

efficiencies were not realized from the reorganization thau followed.
 
Consequently, a second draconian reduction in force was mandatod and largely
 
completed in June, 1990. This reduction when completed will cut staffing ltvhls
 

from 883 to 560, a total of 325 positions representing 37% of the workforce.
 

Most of these cuts were of support stL:'. Research staff were exempted and cuts
 
of technical support staff minimized. ISRA estimates this reduction in force
 
will save nearly CFA 350 million ($1.4 million) per ",ear which is equivaet.t to
 

25% of the GOS's contribution in Fh.'90. Research staff cuts will be made later
 
when the decision can be based on sy5tematic personnel evaluations. This awaits
 
the implementation of reforms initiated with SNAR's help. Painful and difficult
 
as these cuts are, they are essential to SFRA's financial health and represent
 

dramatic progress in its battle of the budget.
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Table 6 

Resear Staffing-Levels & Disciplines for
 
ISRA Research Centers, 1987
 

Discipline
 

General Agronomy 1 1 0 2 1 1 I 1 8
 
Plant Physiology 0 0 1 2 0 0 0 3
 
Plant Genetics 1 3 1 0 1 1 2 9
 
Plant PattoLogy 1 1 1 0 1 0 1 5
 
Entomology 2 1 1 1 1 1 1 8
 
Weed Science 0 0 1 1 0 0 0 2
 
Soil Science/Soil Chem. 1 5 3 1 2 0 0 12
 

Agric.:at Engineering 0 1 1 1 0 0 0 3
 
Agro-boctimatotogy 0 1 0 0 0 0 0 1
 

Sun-Tctat 6 13 9 8 6 3 5 1 51
 

Aoricuttural Econmics & Social Scieice
 

3 0 2 3 2 0 1 11
 

Animal Science
 

Anima*/Range Science 
Animal Nutrition 
enetics 

Pa:hotogy/Virology 
Parasitology/NemotoLogy 
Microbiology 

1 1 1 0 1 0 1 5 
2 
0 
3 
2 
2 

1 
0 
1 
0 
0 
0 

2 
1 
0 
1 
0 
0 

12 
3 
1 

2 
2 

Sub.Total I 1 1 0 0 0 '. 2 4 2. 

Fisheries (at CROT) 17 

Forestry (at CNRF) 11 

10 14 -2 11 9 3 6 *5 2 4 1.1 

Not shown in zhis total are several administrative positions in Dakar which are
 
currently filled by scientists.
 

TOTAL 
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ISRA has an extensive network of research centers (7) and
 

stations (7), plus various relatively unimproved sires where
 Infrastructure 
 This is an asset
 

in terms of the broad range of ISRA's research mandate
 

(crops, livestock, forestry, fisheries) and the great diversity in agroecological
 
,agement requirements
 

trials and demonstrations are carried out. 


production zones, but recurrent costs of operation and mn 

Recurrent costs associated with operation and amortization increased
are high. 


five fold between 1982 and 1987 due to rapid expansion of infrastructu--e financed
 

by the ;orld Bank. 8
 

Recently, ISRA management has taken measures to curtail utility costs.
 
its Board of Governors in the near
The reforms which ISRA plans to present to 


future propose to consolidate management by transferring two research
 

diiectorships (crops and agrarian systems) to research stations, thus reducing
 

and simplifying the management structure. Station management itself is
 

frequently weak. Increasingly, young, well-trained researchers are assigned to
 
At lower
station directorships with little prior research management experience. 


levels, there has been no training in station management skills. In sum, ISRA's
 

physical infrastructure is an i.mport asset but management reforms are necessary
 

to curtail costs, improve management and possibly utilize excess capacity to
 

generate revenue :o defray the costs of the stations.
 

A serious financial crisis lies at the heart of ISRA's
 

Financing institutional problems. This crisis has corroded financial
 
_ management and planning since resources are allocated to pay 

the most pressing bills and meet salaries rather than being
 

allocated in accordance with budgets ard formal research priorities. Research
 

is ccmpromised because field work and research supplies can't be financed on a
 

secure basis. Although domestic funding sources are relatively generous (between
 

.87% and 1.2% of agricultural GDP from 1986-1988) they have been inadequate to
 

meet salary cos:s and pay for the maintenance and amortization of infrastruc:ure
 

and equipment. Consequently, stations and facilities are deteriorating steadily.
 
of its a:zhcrized
Meanwhile, IS?. has incurred huge overdrafts in excess 

budget~s. Dcnors finance virtually all research program costs but do nc t 

salary and indirect costs. 0 This has two unfortunate consequences: 1) defacto, 

donors play a large role in setting research priorities by deciding Which
 

research programs get funded; and 2) ISRA has no flexibility to meet the urgent
 

needs of financing indirect costs - utilities, management, amortization of
 

facilities and equipment - because none of the donors will finance such costs.
 

Faced with this dilemna, ISPA's draconian reduction in its staff (37%) (the
 

second in three years) will save an estimated CFA 346 million per year ($1.4
 

million). This represents a reduction in ISRA's wage bill of almost 2.%.
 

:Pronovost, Senegal AgricuLtural Research Project, Paper (araft), Annex G.3, Part 11, p.1. 

9 by the GovernmentAccamulated overdrafts totalling CFA 8.76 biLLion (S35 million) were written off 

in June, 1989. Subsecuentty, another CFA 690 million CS2.75 million) in unauthorized overc-afts was incurred 

as of Aigust, 1990. :SRA is responsible for retiring this Liability although this may prove difficult. 

20The worit Bank agreed to finance some indirect costs assnciated with the research programr it finances 

This project had not started dsbursements as of the end of
under its Second Agricuiturat Research Project. 

1990. 
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Nevertheless, salary costs will continue to exceed GOS budget resources (the only
 

available source of fin3n:ing) by about CFA 160 million per year because only
 

about CFA 900 million is available for personnel costs with the remaining CFA
 
2


500 million plus for equipment, etc". Table 7 summarizes GOS short-term
 

financing commitments to ISRA.
 

TABLE 	7
 

GOS's Commitment to Finance ISRA's Budget
 

MILLIONS OF CFA
 
National Budget "Transfer" Total
 

for Equipment Bvget
 

IFISCAL 	YEAR 

11990/1991 500 913 1,413
 

11991/1992 536 940 1,476
 

Source: ISRA, Plan de Restructuration de LISRA, July, 1990.
 

A cursory review of ISRA's available financing (Table 8) and an
 
some
illustrative budget of ISP:'s principal cost components (Table 9) provide 


interesting insights into the source and nature of ISRA's financing problems.
 

The Government is by far the most important funding source providing 
double the amount of the next most important source, the World Bank. 

Government's funding at CFA 1.47 billion (about $6 million) is 
reasonably adequate, representing .9% of agricultural GDPa2 . 

An a;preciable portion (45%) of total resources come from domestic
 
sources when revenue ISRA is expected to generate is included.
 

Nearly 20% of the p!an is unfinanced, representing a shortfall of 
nearly $3 rillion per year. 

+ 	 Personnel costs are moderate, at less than 30% of the total budget. 
This represents a significant reduction in absolute terms and as a 
percent of the total budget, thanks to the reduction in force which 
was effected in mid-1990. 

+ 	 Domestic res3urces are inadequate to finance personnel and indirect 
costs which most donors have not been willing to cover as a matter 

of principle. These items are estimated at CFA 1.92 billion ($7.7 
million) whereas domestically generated resources are projected to 

total CFA 1.77 billion ($7.1 million) resulting in a financing gap 

of $600,000 per year. Due to the illusrrative character of 
Table 8, this gap may actually be considerably larger. 

2

EAn exact definition of what tne eoui=ment budget is to finance is not available. Presufltbly it's 

vehicles, equipment, utilities, and other operating expenses and amortization costs ofintenoed to finance 

facilities and equipment.
 

72This percentage iscalculated based on the average of agricultural sector gross dwnestic producT for
 

a two-year period (1988 and 1989) to red.ce excessive variability.
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TABLE 8
 

Five Year Plan
 
Funding Sources and Annualized Amounts
 

jSource Billions CFA/Year %
 

IGOS Bucg.t(s) 1.47 37 
.30 aIISRA's Revtnue 


JWorld Rank .75 18
 
French .40 10
 
Other Donors & Research Contracts .36 9
 
lResidual to be financed (b) .72 I8
 

TOTAL 4.00 (c) 100
 

Source, World Bank Staff Apprelsal Report, Senegal Agriculture Research
 
Project, p. 14.
 

(a)Funding level for FY 90/91 and 91/92 inaccordance with World Bank conditionality.
 

(b)Residual issimply the funding reQuired to meet the Five Year Plan buaget.
 

(c)Note that this isbased on the Five Year Plan budget of FCFA 19.E5 billion. The World Bank uses the figure
 
cf FCFA 18.5 billion ($6 million less) on the assumptions that employees' salaries inexcess of the GOS salary
 
schedule will be regular'zed and reduced. The analysis here uses the nigner budget figure, believing that it
 
isgoing to take a long time to realize this adjustment through savings from adjusting salaries, etc.
 

Table 9 

FIVE YEAR PLAN 
ILLUSTRATIVE BUDGET -- PRINCIPAL COST CATEGORIES
 

ANNUALIZED BUDGET ALLOCATION BY PRINCIPAL CATEGORY 
Category Billions CFA/Year % 

iPersonmel 
Operations
I1ndirect 

1.12 
1.62 
.80 

28 
36 
20 1 

(Other .66 16 1 

TOTAL 4.00 100 

The implications of this analysis are that ISRA must find additional ways
 

:o cut costs and improve efficiency. More than research program consolidation
 
may be necessary to reduce costs to available resource levels. Issues of
 

research program size and priorities need to be revisited. Greater flexibility
 

23This is an illiuStrative budget synthesized from available information. It reflects ISRA revised
 
itmay exclude social costs and bene'its
personnel costs following its mid-1990 reduction in force but 


associated with the wage bill. Operations are taKen at the level when the total Five Year Plan was budgeted
 
at CFA 23 billion rather than the CFA 19.65 billion used by the World Bank inits appraisal of its new project.
 

Indirect costs are illustratively esiimated at 20%. ISRA does not have a system for determining indirect cost,
 

though in 1989, it budgeted 17" of total expenditures for this category. "Other" which would include
 
investments and everything else, isa residual.
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and discretion are needed in determining the things for which funding can be
 
used. This includes the government's restrictions between personnel and
 
"equipment" line items and donors' restrictions on financing indirect costs which
 
are a significant and real part of total research program costs. And of course,
 
financial management will have to be stren thened to insure whatever resources
 
are available and priorities set, that the resources are allocated accordingly.
 

In 1990, ISRA launched its own reform initiative. 7his
 

differed from the mid- '80s experiencc when the donors, under
Management 

the leadership of the World Bank, demanded reorganization,
Issues 

a big staff reduction and management reforms. Results were 
disappointing. This time, ISFA leadership has taken the 
lead, establishing a participatory process involving 

institute-wide representation in the form of working committees charged with both 
diagnosis of problems and identification of reform options. A dialogue was 
established with key ministries, the Presidency and donors. A regional 
conference was also organized with participation from various representatives 
0: other African national systems ISNI-R, international Research Centers, donors, 
and a domestic constituency representing extension, finance and development 
policy. All of this was undertaken to generate options for reform and build 
understanding for both the need and the process of reform. :SFA management will 
soon present proposed reforms to its Board of Governors (Conseil 
d'Administration) for approval: all approved reforms are to be implemented by 
the end of 1992. 

Though covering a wide range of management, organizational and financial
 
issues, the basic idea of the reforms finds its expression in the concept of a
 
"novau dur", or solid core program. ISRA aspires to define a core research 
program representing the highest priorities of the staze, supported with secure 
funding from the GOS budget and executed by ISRA's best resea:ch staff. The 
reform prcposa. :S .has formulated and the issues it is struggling with are 
intended to ad-.-ance this goal. This reform agenda will/must address various 
personnel, research and financial management issues. 

?erstnnel Management: 

Iith ISNAR's help, ISRA is developing the tools required to establish a 
professional personnel evaluation system that will permit meritorious promotions, 
selection out and training decisions. A career ladder is also being developed 
which will afford upward mobility through various job ranks and which will open 
up a scientific track that allows senior personnel to advance as scientists 
rather than limiting senior promotions to management. In response to a morale 
problem, ISRA management asked for a review of its salary scale. ISN.AR 
recommends a judicious set of salary adjustments (which are constrained for the 
moment by the budget). This is a potentially valuable tool in rewarding 
performance and improving morale. IS?_A also requires a training system for 
identifying needs, specifying training plans and employing a variety of 
techniques (non-formal, long-term, "sandwich programs" which intersperse the 
components of a single training program with normal work schedules, etc.) to 
improve the efficiency of training programs. These matters bear directly on the 
efficiency with which ISRA utilizes its most value resource - its personnel. 
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Research Management: Reform issues include:
 

1. Research Priorities - In launching its reform initiative guided by the
 

goal of creating a "noyau dur" (core program), ISRA has acknowledged the
 

need to rethink its program in strategic terms, organizing resources around
 

priorities which are financially feasible to support. Its research program
 

consolidation, reorganization and deployment of research staff and
 

financial retrenchment all require rethinking ISRA'strategic plan and
 
24
 

research priorities.
 

2. Rationalize the structure of ISRA to clarify roles, reduce 7edundancy
 

and improve management. The dual management structure of research
 

department directors and station directors has caused considerable
 

ambiguity about authority and responsibilities while increasing the
 

bureaucratic hierarchy and sloving management decisions. ISRA has tackled
 

this issue by naming two research directors as statiotn directors and moving
 

the directorships out of Dakar. Research stations have been reassigned
 

to different research departments, in order to reduce management burdens.
 

3. Research directors' roles are proposed to be exclusively scientific;
 
they are to provide intellectual leadership in helping to formulate and
 
evaluate research programs, advise on manuscripts and reports for
 
publication. Administration (financial, personnel, etc) is to be handled
 

by station directors dealing with central administration in Dakar operating
 
under the purview of the Secretary General.
 

4. Research planning and budgeting suffers because there is no: a well
 

defined system for submitting research propnsals and budgets, and the
 

administrative process is unduly long and cumbersome due to multiple lays
 
of administration.
 

Financial Xanazement: The system suffers from:
 

1. 7he 11ack of experienced personnel. Senior staff has been hard to retain
 
at ISFRV3 salary level.
 

2. The computerized accounting system is powerful but not user-friendly
 
and few people can use it. Many records are kept manually. The equipment
 
defeats the system it was intended to support.
 

3. There is no syptem for indirect costs accounting. In the absence of
 

definitions and data, there is no credible way to estimate these costs and
 
to amortize
consequently no way of billing for them or managing reserves 


and replace facilities.
 

4. The system does not generate information and tools for senior management
 
to use in decision making.
 

24ISRA acknowtldged that "established plans" will need to be revised since they don't coincide with 

the realities that are necessitating ISRA's self proposed reforms. ISRA, Pian do Restructuration de LISRA, 
JuLy, 199, p .10. 
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5. Budgets are not respected in making expenditure decisions.
 

6. Accountability for use of funds is very weak, both slow and imprecise.
 

ISR.A maintains scientific contacts with a large number of
 

External international, regional and national research organizations
 

Linkages and universities. It cooperates with 11 of :he 13
 

(IARCs) and

and International Agricultural Research Centers 


including the one recen:ly

Networks par:icipates in many networks 


organized with French Support (CORAF) and as well as
 

SAFGRAD. It maintains extensive relations with CIRAD, the
 

French research service for international development, participates in three AID
 

funded CRSP's (Collaborative Research Support Program) involving cowpeas, peanuts
 
and sorghum/millet, and has worked closely with Michigan State University under
 

A.I.D. financing since 1982.
 

Thus, ISRA has extensive contacts with the external research community,
 
perhaps too many. The productivity of these relationships is variable across
 

er::ies and time, but generally there is need to improve the quality and
 
productivity of :he most important ones.
 

ARDA's (*est African Rice Development Association) irrigated rice research
 

program is based in St. Louis and utilizes ISRA station facilities a: Fanave.
 

His:orically, ISM has relied on %ZARDA to carry out a rice research program for
 
the Senegal River Valley. ISRA has not developed its own irrigated rice
 
programs: its work has been limited to farming systems research that includes
 

rice, water management and fertilization research. Collaboration between W.A
 
and 7SP.k has been poor and, not surprisingly, results are minimal. In the last
 

tvo .ears, WAURDA has joined the CGIAR system, redefined and revitalized its rice
 

research program and started to actively seek collaborazion with ISPA. This is
 
a potentiall'v very significant linkage, given WARDA's renewed interesz and
 

resources and Senegal's interest in riee in the Fleuve. Nevertheless the im;act
 
cf V':RDA's Frogram on rice production in the Fleuve will certainly depend cn
 
w.ether IS_: buids a viable national program.
 

ICR:SAT (International Crop Research Instizute for Semi-Arid and Tropical
 

Agriculture) collaborated with ISPA from 1977 to 1985. Genetic material from
 
ICRISAT and breeding work at Bambey produced two superior synthetic varieties
 
cf millet that have been widely adopted in the northern Peanut Basin. But
 

relations were strained and for much of the 19S0's the relationship was under
exploited relative to its potential usefulness to ISRA's millet and sorghu;
 
program. French participation in ICRISAT's 'est African network seems to be
 
revitalizing this important link.
 

ISNAR (International Ser-vice for National Agriculture Research) has been
 
working with ISRA under AID-financing since 1988 on improving human resource
 

planning and management. IFRI (The International Food Policy Research
 

ins:tiu.e) also with AID-financing, is participating with ISRA in a major
 
agricutural price policy ard household budget study which seeks to generate
 
important policy recommendations and build institutional capacity for ISRA to
 

continue a research program in these important areas. Linkages with "I!A
 

(International Institute for Tropical Agriculture) have no: been very active and
 

cooperation on cowpeas and alley cropping, to cite just two, has been less than
 

desireable.
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The French have recently set up a research and networking system for west
 

Africa, CORAF. It supports a principal research station in the region fot each
 

of the main commodity systems. Senegal has three of the stations - peanut
 

research at Sambey, irrigated corn research at St. Louis and horticultural
 
research at Camberene outside of Dakar. The concentration of research resources
 
and network facilities is a potentially valuable complement to ISRA's national
 
program.
 

In sum, important linkages with external research organizations already
 
exist and improvements in the quality of selected linkages could pay big
 
dividents.
 

This vital link has been extremely weak in the past. It is
 
It is worth
discussion that follows.
Research- the subject of the 


noting that the World Bank's new $18.5 million agricultural
Extension 

research project addresses this issue in two ways:
Linkages 


1) It will finance facilities and operating costs to enhance ISRA's
 
capacity to produce extension material; and
 

2) "Program contracts" with extension agencies to carry out adaptive
 
research programs, jointly managed by ISRA and extension, will also be
 
financed.
 

From the foregoing analysis, we may conclude that ISRA has
 
Conclusion the potential to become a viable, productive national
 

agricultural research system. It possesses important assets
 
that make this possible including: 1) a sufficiently large,
 

diverse and well.trained scientific staff relative to its rese'rch mandate; 2)
 
a well-established research program which addresses the principal commodities
 
in the majcr ecological zones. In many cases, these programs are built on sound
 
definitions of basic priorities and problems thanks to the growing acceptance
 
of farming systems methodology; 3) the infrastructure is in place (though
 
deteriorating) to deal with all major commodities in all major ecological zones.
 

in addition to these assets, ISRA is committed to essential institutional
 
reforms thanks to enlightened leadership which has launched a participatory
 
process engaging its own staff. It has also reached out to cultivate
 
understanding and political support from its own ministry as well as
 
representatives of other ministries (Finance and Planning) and the Presidency.
 
Thus the politics of reform have been well engaged.
 

Notwithstanding these considerable institutional assets and political
 

commitment to reform, ISRA faces significant challenges, the most urgent of which
 
are: a financiai crisis which destabilizes both the institute and its program
 
and a set of financial, research and personnel management issues that must be
 
addressed to make the institute viable, effective, productive and efficient.
 

The feasibility of meeting these challenges with successful institutional reforms
 

depends on the actions of not only ISFRA but the government and ISRA's principal
 
donors as well. From the government, ISRA requires stable, secure funding over
 

the long run: current levels of approximately $6 million (FCFA 1.47 billion) per
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year are adequate. From the donors, ISRA needs continued and stable financing
 

consistent with ISRA's research priorities, continued technical assistance but
 

increasingly programmed as short-term and intermittent rather than long-term,
 

judicious technical assistance for its institutional reforms, and finally,
 

increased flexibility on the part of donors regarding the financing of indirect
 

costs and short-term contract staff.
 

ith this kind of support, prospects for ISRA to evolve into a viable and
 
must be recognized that there
productive national research system are good. It 


are no realistic alternatives to ISRA for generating the technology required to
 

which at core Senegal's
increase agricultural productivity lies the of 


development challenge. T'.e International Agricultural Research Cencers and other
 

external research institutions cannot conduct the adaptive research that must
 

be done in Senegal. While they may be invaluable partners, providing genetic
 

material, research findings and methodological assistance, they can only
 

complement the national program. This principle has been widely validated
 

throughout the world. Nor is the private sector a candidate to assume the burden
 
Several
of conducting Senegal's crop, forestry, fishery and livestock research. 


private voluntary organizations have demonstrated an interest and capacity to
 

undertake useful but very finite research (e.g., on-farm seed storage, etc.).
 

The commercial private sector which is engaged in input production is small and
 

the market is extremely limited for fertilizer, seeds, pesticides and farm
 

equipment. '1;iie the two principal companies engaged in production of these
 
inputs do make modest investments in deveboping and validating their
 

the scope fur expansion is limited.
recommendations for seeds, fertilizer, etc., 

involves agronomic
More fundamentally, most of the priority research agenda 


research on cultural practi:ces, resource management (agro-forestry, water
 

harvesting, watershed management, etc.) and social and economic issues. This
 

kind of research must be supported by the state because it does not afford the
 

private sector the opportunity to develop marketable products. Finally, :here
 

:s no potential for ertablishing a private research foundation (as has been done
 

in Lat:n . erica and Asia). There is no constituency in Senegal to finance such
 

either through contract (Elsewhere
a foundaticn directly or research. 


associations representing large commercial farmers have financed meaningful
 

never the entire national system). Small, near-subsistence
research, though 

farmers cannot and will not bear the costs of research. The only other commzunity
 

of interest, the donors, is unlikely to be interested in this idea as it offers
 

no advantages to direct support under the present circumstances. Thus, there
 

are no plausible alternatives to building a viable national agricultural research
 

system to deal with the central challenge of Senegalese agricultural development.
 

However, the task is feasible if the challenge of continuity, coherence and
 

stability is met.
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Agricultural Extension 

This section of the institutional analysis provides an
 

overview of the extension institutions in Senegal, 
including


Overview 
 as
non-governmental as 


extension linkages with research. Availability of
 

appropriate technologies to extend are considered in Annex VII which contains
 

governmental and agencies, well 


a fact that
 an inventory of technologies available to Senegalese farmers. It is 


in Senegal that could iniprove agricultural and animal
technologies exist 

production, but constraints arise in the availability of information at the farm
 

level and in the evaluation of proposed technologies versus the dynamics of
 

farmer adoption and risk assessment.
 

at which time
Agricultural extension in Scrnegal dates back to the 1940s 


all extension activities were the sole responsibility of the Ministry of Rural
 

Development. Currently the responsibilities for agricultural extension are
 

divided among two ministries (Ministry of Rural Development and Hydraulics, and
 

Ministry of Animal Resources), which include four Regional Development Agencies
 

(Societd Rdgionale de Devaloppement Rural), and ten Regional Offices of
 

Agriculture, Livestock, and Water and Forests. While the Ministry of interior
 

is not responsible P §e for agricultuzal extension, many local level extension 

agents are located administratively within the Ministry of the Interior. This 

anomaly is a major obstacle in establishing an effective national extension 
service. 

The activities of the 'traditional' governme'ntal extension services
 

(regional offices of agriculture, livestock, and forestry) are not well
 
are dependent upon donor financing, which in
coordinated with the RDAs. RDAs 


recent years has become increasingly scarce, leading to irregular and
 
resources of the
inconsistent extension activities. Dependent upon the meager 


government budget, the 'traditional' extension services are inopera'ive for most
 

of the year. The extension agents of the Direction of Agriculture cillect
 

statistics and crop production data during the agricultural season, but due to
 

lack of mobility, rarely work directly with farmers in most areas of Senegal.
 
the annual vaccination
Livestock acents are active only during the months of 


cam.paign (January-March/April), but like agricultural extension agents, lack
 

mobility (vehicles/motorcycles and gas) for most of the year. Water and forestry
 

agents have the mandate to police and control forests, and only recently have
 

been given an extension role.
25
 

Since 1987 the World Bank has been working with the Government of Senegal
 

(COS) to design and implement a program that will reform and reanimate the
 

government extension services. The pilot project (Programme Pilote
 
-- PAGRI) was followed by
d'Amelioracion des Services d'Appui aux Agriculteurs 


the Programme National De Vulgarisation Agricole (PNVA) which began
 
implementation in July 1990.
 

In addition to the RDAs and the traditional extension services, many non

governmental organizations (NGOs), both Senegalese and international, work in
 
Farmer groups (GIE - Groupement
agricultural extension and technology transfer. 


NGOs well d'Expansion Rurale
d'Inter&t Economique), as as CERP (Centres 


2!Morize, J.,and Sergi, P., Diagnostic et Perspectives OCeL Vulgarisation Au S@"[a. FAO, Rome, 

Apri1 1989. 
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Po!vvalen:e26) and Maison Familiale Rurale are located administratively under the
 

Ministry of the Interior.
 

Miristrv of Rural Developrment and Hvdrauligue (MLR.H) has
 

Extension overall responsibility for agricultural production in
 
of Animal
Other ministries, notably Ministry


Institutions Seuegal.

Resources, and the Ministry of the Interior, have some 
responsibility for extension and rural development. The 
MDRH has four departments: (1) agriculture, (2) water and
 

forests, hydraulics, and crop protection. The Minister also oversees four RDAs 

(SODEVA. SAED, SODEFITEX, SCDAGRI); the peanut oil processing parastatal, 

SONACCS; the national agricultural research institute (Institut Senegalais de 

Recherches Agricoles - ISRA); and several donor projects. MDRH is currently 

being reorganized with a proposal to create the position of Rural Development 

Manager in each of Senegal's ten administrative regions who would be responsible 

to the Minister for the !DRE activities in each region. 

The Direction of Agriculture (DA) has five divisions: administration and 

finance; soils; horticulture, actions and programs; agricultural statistics; 

and seeds. DA has a total technical staff of approximately 470, including field 

staff. In the field, the DA is represented in each of the 10 regions by a 
officer, who operates under the direct authority of the Director ofregional 

Azriculture. Each regional office is subdivided into sectors at the district 

level, and field level staff are located at the arrondissement and sometimes at
 
the rural community level. It is worth noting here that -asizable number of
 
local level agricultural extension agents (as well as water/forestry and 

livestock agents) are located within the CERPs (Centres d'Expansion Rurale 

Pol-,-alente). Although these agents remain agents cf the Direction of 

Agriculzure, they work under; the supervision of the scus-7rfet, and not the 
officer. 

sector agricultural 

Until recent years, graduates from the agricultural training schools were
 

automatically absorbed into the civil ser'ice. Also until recently, many of 
the civil servants destined for the MDR. ere seconded to the ?DAs to work in 

specific development projects. However, this is no lonver feasible as the RDAs 
have increasing financial difficulties as their scope and functions have been 
drastically reduced as part of the NPA.
 

Vater and Forests. Traditionally, forestry agents have seen themselves
 
protectors of the forest against the malicious actions of the population. Their
 

duties included the issuance of permits for tree cutting, movement of wood and
 

wood products, and issuance of hunting permits. Only in the past five to ten
 

years have forestry agents begun to work with rural populations in forestry
 

Z6Center for Polyvatent Rural Expansion
 

the section mmigis:y of !he interior,
See further ciscussion of this anomTaly under 
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management. Although some change has taken hold, overcoming entrenched
 
institutional attitudes will take considerable time. It is possible, however.
 

"that forestry extension services could shift from control and policing to 
a
 
service with a development orientation'

28.
 

Recent reorganization of two GOS Ministries makes possible the eventual
 
re-orientation required if forestry extension is to have an impact in Senegal.
 

In March, 1990, two Ministries were entirely eliminated and the important
 
functions assigned to two directions (for natural parks and the environment)
 
were given to the new Ministry of Tourism and the Environment. A new direction
 
was transferred to the new Ministry of Rural Development and Hydraulics. This
 

direction entitled, Direction for Forestry, Fisheries and Wildlife, included the
 
work previously assigned to the Direction for Reforestation and Soil
 
Conservation. This reorganization may help eliminate three persistent problems
 
faced by the Direction of Water and Forestry: i) the lack of coordination
 
between technical services (In the Peanut Basin during the Agricultural Program
 
of the 1960s and 1970s, agricultural extension agents insisted that farmers
 
remove Acacia albida seedlings in their fields, while forestry agents were (and
 
continue to be) charged with expanding the regeneration and protection of
 
A.albida in farmers' fields.); ii) the lack of coordination among development
 
projects; and iii) the failure of the administration to consider the needs of
 
villagers in planning, administering and management of forestry projects.
 
Numerous reforestation projects are recognizing the need for greater involvement
 
of forestry agents and have included additional training and traditional
 
extension functions in planning project interventions.
 

Of the estimated 900 total personnel in the Direction of Water and 
Forestry, there are approximately 450 agents (chef de brigade and chef de triage 
I Agent Technique des Eaux et Forets-level training). At the ten Regional 
Inspection Offices there are an additional total of 40 agents including some 
support staff and 30 Chef de secteur. 

The Soci~t4s Rzionales de Dveo~peien: Rural (Regional Development
 
Authorities - RDAs) are: a) SAED for irrigation development in the Senegal and
 
Falimd River Valleys; b) SODEFITEX for cotton development in Eastern Senegal;
 
c) SODEVA for agricultural development in the Peanut Basin; and d) SODAGRI for
 
irrigation development in the Upper Casamance. In 1990, SOMIVAC, the RDA for
 
regional development planning in the Lower Casamance, was dissolved and SOMIVAC's
 
regional responsibilities were taken over by DERBAC, a project financed by the
 
African Development Bank. RDAs, until the New Agricultural Policy (NPA) was
 
announced in 1984, were responsible for a wide range of services in the
 
agricultural sector, including input and credit supply, technical assistance,
 
extension, and marketing. The mandate for each of the RDAs is defined in
 
"Lettres de Mission" which sets forth terms of financial and managerial autonomy
 
for the RDA. Most donor assistance in agricultural development has been through
 
projects with the RDAs. During the 1970s, the RZAs grew with the influx of donor
 

investments, resulting in staff that was relatively well paid and equipped,
 
especially when compared to the tradition services. After the NPA, as GCOS
 
policies changed to remove input subsidies and to privatize many of the RDA
 
activities, the unsustainabilitv of the RDAs dependent on external financing
 
became apparent. Only SODEFITEX generates some of its own resources through
 

28

Deneve.Stevertyck, 1982; and Catterson, as in Senegal NaturaL Resources1964, quoted Managefent 

Assessment, Louis Berger international, Inc., 1990, p.132. 
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cotton exports, but these resources are likely to diminish as subsidies are
 

removed and as markets are liberalized. The uncertain future of the RDAs and
 

their personnel has led to extension services that are uncoordinated and
 

disparate as training, transport, and incentives for extension agents become
 
are unmotivated 32
rare, and to extension personnel who 


SAED was established in 1965 as a public enterprise to plan and manage
 
Since 1981, SAED's role
irrigation development along the Senegal River Valley. 


and functions has been defined in three-year performance contracts with the
 
third 'Let:re de Mission' SAED will
government (Letrre de Mission). Under the 


auxiliary production activities and concentrate on
progressively abandon its 

irrigation infras:ructure development and technical advice to farmers, including
 

technical, management and literacy training. SAED also coordinates twelve
 

separate donor projects. Because its mandate is irrigated agriculture, SAED's
 

extension agents only advise farmers and farmers' groups involved in irrigated
 

agriculture. 'eaknesses of the SAED extension system are a) lack of well -trained
 

technical specialists to link research and extension, give technical training
 

to field agents, and monitor and evaluate extension packages; b) lack of
 

infrastructure development and production packages that make irrigated
 

agriculture along the Senegal River Valley economically viable; c) lack of
 

coordination between SAED, doncr projects and NGOs, between SAED and :SPA, and
 

between SAED and the traditional extension services.
 

SOE7A was established in 1968 to provide extension serv'ices in the Peanut
 

Basin. SODEVA once had the staff (2000 people) and financial capabilities to
 

the entire Peanut Basin, but in recent years, its resources hav been so
cover 

reduced that it is practically non-functional. Compounding :he institutional
 

problems of SODEVA, changing agroclimatic conditions, soil degradation and
 

deterioration of the world peanut market have had profound effects on this region
 

cf Senegal. SODE'.'A has benefitted from the availability of technical packages
 

cenerated from the research conducted at 1SRA-Bambey, but in recent years has
 

acked the techni:a! and logistical capability to extend or to adapt these
 

packages to the changing agroclimazic and soil conditions. The waning of SCEVA
 

-as allowed NCOs and donor projects to take the lead in agricultural extension
 

act.vities in the Peanut Basin.
 

Farmers who work with SODEFITZX have benefited from an extension service
 

that functions and produces results. The keys to this success have been the
 

vertical control of the production and marketing of cotton, close ties 
to
 

research, and motivated farmers' groups (Association de Base des Producteurs -


ABP). SODEFITEX has approximately 150 extension agents (dour from a high of
 

350) and :heir main responsibilities are to diffuse technical packages and to
 

.rain producer groups (agricultural and literacy training). Some extension
 

agents are trained under a contract with the Ecole des Agents Techniques
 
also has
d'Agriculture in Ziguinchor. During the off-season, SODEFITEX a
 

permanent system of training and upgrading the skills of its extension agents.
 

Extension agents are supervised by highly trained section chiefs (ingenieur
 

agrcnome). Drawbacks of the SODEFIET-X system are a) only cotton farmers can
 

29world Bank, Staff AppraisaL Report, Senegal, Agricultural Services Project, February 1, 1990, p. 

4'6.
 

3 0The school for Agricultural Agents provides basic technical training for agricultural extension 

agents.
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benefit from the extension services of SODEFITEX, which includes technical
 
and b) the future of
packages for all agricultural production in the region: 


the SODEFITEX system is dependent upon GOS cotton policies and the world market
 

for cotton. Given the current depressed world market for cotton, SODEFITEX has
 

had :o reduce its personnel and activities.
 

SODAGRI's (Socidtd de Ddveloppement Agricole de l'Anambd) area of
 

intervention is linited to the Anambd basin in the Upper Casamance (Departments 

of Kolda and Velingara) . SODAGRI concentrates its extension efforts on rice 

cultivation (both irrigated and rainfed) and rainfed cereals (millet, sorghum, 

corn). Approximately 30 persons are employed by SODAGRI, including 13 village 

extension agents. 

The Casamance. SOMIVAC (Socidtd Regionale de Mise en Valeur de la
 

Casamance) was responsible for rural development in the Casamance until 1990
 

when the National Assembly voted SOMIVAC out of existence. While there is
 

currently no RDA in the Casamance, projects (notably, DERBAC - Projet Autonome
 

de Developpement Rural de Basse Casamance, African Development Bank financing);
 

and PRIMOCA (Promotion Rurale integrde en Moyenne Casamance, Italian financing)
 

have assumed some of SOMIVAC's former responsibilities. DERBAC encompasses the
 

Ziguinchor region (Departments of Oussouye, Bignona, and Ziguinchor) and PRIMOCA
 

covers the department of Sedhiou. In recent years, a large number of local NGOs
 

have been created which organize farmers. Association des Jeunes Agriculteurs
 

de la Casamance (AJAC) consists of 600+ farmers' groups (approximately 100
 

members per group). While projects and NGOs are working directly with farmers,
 
the ISRA/Djibelor researchers, facing their own budgetary r.nd logistical
 

and NGOs. In the
constraints, are coordinating their efforts with projects 

Casamance as compared to other regions of Senegai, the linkages between research
 

(ISRA) and those performing agricultural extension services are strong. Part
 

of the credit for the strength of these linkages goes to the former USAID

financed Agritultural Research and Planning Project, which focused on research
 

that addressed farm-level constraints.
 

The Niaves. No RDA exists for the Niayes zone, where horticulture is the
 

major agricultural production. The Centre pour le Developpement de
 

l'Horticulture (CDH), which is part of ISRA, conducts research, promotes, and
 

trains farmers and extension agents in horticultural techniques for the zone.
 

Agricultural extension in the Niayes is conducted by the traditional services
 

(Direction of Agriculture of KRDH and CERP), as well as numerous NGOs and
 

projects active in the area. While nost horticultural production in the Niayes
 

is on very small plots (less than one hectare), a few private producers are
 
much larger areas (notably, Ranch
cul:ivating and exporting vegetables from 


Fi.Fili and SEPROMA (Socidtd d'Etude et de Promotion des Cultures Mirachieres).
 

The sylvo-pastoral zone contains approximately 20% of the land mass of
 

Senegal, but only 4% of the arable land and 6% of the population. Extensive
 
head per 6-7 hectares)
livestock production systems (carrying capacity of one 


provide a livelihood for the population. Extension services for herders has
 

been provided by an RDA, the Direction de l'Elevage, and various donor projects.
 

Ddveloppement de l'Elevage dans la Region Sylvo-Pastorale)
SODESP (Societd de 

was the RDA from 1985 until 1989 and provided extension services for herders in
 

SODES? focused its efforts solely on meat production,
the sylvo-pastoral zone. 

ignoring the importance of milk production in the livestock production system.
 

in addition to SODESP, the Offices de l'Elevage have concentrated/limited their
 

extension efforts to veterinary health (vaccination services and treatment of
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disease) and not improved management of the livestock production systems. PDESO
 

(Pro4et de Ddveloppement de l'Elevage au Senegal Oriental), PARCE (Projet
 

Amenagement et Reboisement du Centre-Est) and PICOGERNA (Programme Integre de
 

Gestion des Ressources Naturelles) are projects that concentrate on animal and/or
 

agricultural production, natural resource management, and functional literacy.
 

For an area as vast as the sylvo-pastoral zone, the extension personnel has been
 

very limited. In 1988, SODESP had oTnly 43 extension agents, of which 26 were
 

trained to the minimum level (ATE) or higher (see below). PDESO had 54 extension
 

agents, 38 of which were hired to teach functional literacy.
 

During the 1980s as the responsibilities of the RDAs expanded, the role
 

of the Direction of Agriculture diminished in agricultural development and
 

extension. Vhil the Direction of Agriculture no longer had responsiblity for
 
field-level implementation of agricultural projects and programs, it still
 
retained field staff nationwide. Other government departments (Animal Resources,
 
Forestry, Water Supply) retained, at the same time, considerable responsiblity
 
for project execution.
 

Ministrv of the interior. At the local level, the Ministry of Interior
 
regroups staff from various government departments into Polyvalent Rural
 
Development Centers (Centres d'Expansion Rurale Polyvalente CERPs). CERPs
 
exist in ail 90 districts of Senegal, but are essentially nonfunctional due to
 
a lack of clearly defined objectives, technical competence, and operating funds.
 
however, it is important to note that many of the village level extension agents
 
(agriculture, livestock, forestry, health) work within the CERPs, which means
 
that the local level extension agents work under the supervision of the Sous-

Prefet and not of the Regional Officer. The extension agents "detached" from
 
:ne Direction of Agriculture work with farmers (when transportation is available)
 
and, during the growing season, collect agricultural statistics from the
 

arrondissement. However, these same agents collect taxes and oversee voting
 
du;ring elections. The fact that farmers are wary and distrustful of extension
 
agents is not surprising. Neither is the lack of motivation on the part of the
 
agricultural extension agents to do extension.
 

The Minisrrv of Animal Resources (MRA) is responsible for animal health
 
see'ices and livestock development at the national level. The Minister oversees
 

two departments (livestock and oceanography/fisheries), and various projects.
 

The Direction of Livestock (Direction de l'Elevage - DE) includes four 

technical divisions: studies and programming; economics and animal production; 
zastoral and extension; and animal health. In the field, the Direction of 
Livestock is represented in each region by a regional officer of livestock, who 
operates under the authority of the Director of Livestock. Each regional office
 
is subdivided into 30 subsections, each having several veterinary posts. In
 
Senegal there are 200 veterinary posts. The technical staff of the livestock
 
department consists of 545 livestock officers, of which 101 are intermediate
 
level staff (Ingenieur de Travaux d'Elevage - ITE) and 444 a-e technical agents
 
of livestock (Agent Technique d'Elevage).
 

The DE's major activity is control of the major endemic cattle diseases
 
(rinderpest and pleuropneumonia). Field staff are occupied for 2-3 months of
 

tne year during vaccination campaigns. Because of shortage of funds and thus
 

mobility, and because of an orientation towards preventative animal health,
 

visits to herders by field staff are limited.
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In sum, a variety of extension institutions and trained agents exist in
 

Senegal. The major drawback is that all of the governmental and parastatal
 
general
institutions do not add up to an effective extension service. The 


malaise that permeates Senegalese governmental agencies and parastatals (lack
 

of operating budgets and thus, mobility; lack of motivation among the agents,
 

etc.) effects the extension services, resulting in trained extension agents who 

are inactive most the year. historical pattern of agriculturalfor of The 
extension in Senegal has been very top-down in approach. Government development
 

objectives and donor projects based on these objectives quite often do not meet
 

the needs of the rural populations. Farm-level decisions have been made 'for'
 

'by' the farmer or even with farmer input. The problem of
the farmer and not 

to
stagnate or declining agricultural production and part of the solution has 


be found at the farm level.
 

Aricultural Educaion' Under the Ministry of Work and Professional
 

Training, Senegal has se.en agricultural schools which offer three levels of
 

training -- equivalent tc secondary, junior college, and university training.
 

Four agricultural s:hools (located in Ziguinchor (agriculture and forestry); in
 

St. Louis (livestock); and in Dakar (horticulture)) train extension agents and
 

lower level staff of ministries and other parastatals to the basic level (Agent
 

Technique d'Agriculture-ATA Agent Technique d'Elevage-ATE; Agent Technique
 
These three
d'Horticulture-ATH: and Agent Technique des Eaux et Forets-ATEF). 


schools are secondary schools, providing three years of training following lewer
 

secondary education. The Ecole Nationale Des Cadres Ruraux (ENCR) in Bambay
 

trains middle level field officers to an intermediate level (Ingenieur des
 

Travaux-ITA), representing post-secondary :raining (BAC plus three years).
 

Technical assistance to the scbh'ols trainin6 lower and intermediate extension
 

agents is provided by the Swiss government. A bilateral Senegalese-Swiss
 

agreement also prc¢ides technical assistance for in-service training and
 

recycling of extension agents through the Cenrkes d'Appui pour le Recyclage des
 

Agents Techniques (CARAT) et des Ingenieurs des Travaux (CARIT).
 

Univerriy level training is offered by INDR and EISMV. The instizut
 

National de Developpement (INDR) in T'hies trains professional agriculturpl szs,
 
'ingeieurs agronomes', (BAC plus five years). The Ecole Inter EZtats dos
 

Sciences et M~decines Vetdrinaires (EISMV) in Dakar trains veterinarians.
 

A major weakness of agricultural training in Senegal has been that it is
 

geared exclusively to train individuals for the government civil service.
 

Enrollment in the agricultural training schools is set according t, the projected
 

needs of the civil service, which given the current budgetary constraints reduces
 

the number of students and therefore under-utilizes the facilities of the
 

schools. Another drawback to this system is that graduates are assured
 

employment irrespective of performance.
 

staffed with graduates of
'hile the traditional extension services are 


the agricultural training schools, the RDAs employ and train their own extension
 

woikers. Except where government agents from the traditional services have been
 

seconded to a RDA, the level of training for the extension agents of the RDAs
 

is below that of the ATA. Field extension workers for the RDAs have been
 

Zl ohli, D. an Horizon 2000: It 06veLoopement RuraL du Sintqat. Itah, .1.D., Ressources Huaines pour 

Union Mordiate ORT, Geneva, Key 198. 
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recruited with primary or secondary school education and trained on-the-job".
 

SAED has its own training division to train agricultural advisors ('conseillers
 

agricoles'), each of whom have responsibility for 500 hectares of irrigated
 

perimeter and work under the directors of the irrigated perimeters in each of
 

SAED's four operational zones. SODEVA, whose staff once nwnbered 2,000 in the
 

late 1970s, now has a field staff of approximately 150, and of these 150
 

extension agents, preference has been to retain those agents with at least the
 

educational level of the ATA. In 1968, SODEVA established its ownn training
 

center, CETAD (Centre d'Entraide aux Techniques Agricoles de Developpement).
 
Since 1978, CETAD has served as a training center for the RDA personnel. CETAD
 

has three divisions (Training/Studies/Advice, Audio-Visual, and Literac-) and
 
one experimental field. Only SODEFITEX has a contract with the agricul:ural
 
training school in Ziguinchor and trains some of its extension agents to the ATA
 
level.
 

Linkages with Research. ISRA's role in agricultural extension is to
 
diagnose farm-level constraints, to develop and validate technologies, and to
 
deliver these extension recommendations to the extension services (including
 
government and parastatal agencies, PVO/NGOs, private individuals). The
 
extension serevices then transfer the technologies to farmers, and ISRA
 
participates in farmer evaluation and feed-back. Vhile ISRA has developed and
 
tested varieties and/or cultural recommendations for the major cereals and
 
vegetable crops in Senegal, most of these technologies do not reach farmers.
 
Linkages between research and extension have been a major weakness in improving
 
agricultural production in Senegal and the genesis of this weakness lies both
 
within ISRA and between ISRA and farmers.
 

The sources and causes of the weak research-extension linkages are
 
numerous, and some predate ISRA's birth as the Senegalese national agricul:ural
 
research syrtem. When ISRA was created in 1974, it inherited a research system
 
originally established by the French (Iititut de Recherches Agronomiques

Tropicales et des Cul*ures Vivrieres) to support peanut production for export.
 

The legacy of crop research focussed on varietal improvement w:h pur:hased
 
inputs, soil research focussed cn typing soils and not the soil dynamics under
 
crops, tree research focussed on testing exotics rather than local species, and
 
reluctance to publish research results is traceable to IS-A's French origins.
 
For example, as the crops research program expanded to include other crops
 
bez.'ies peanuts, the emphasis for researchers (both French and Senegalese) has
 
been to produce improved varieties that performed well on-station with purchased
 
inputs. After varieties have proven themselves on-station, they are tested in
 
multi-locational trials under controlled conditions. in the past, once
 
varieties perforued well on-station and in PAPE24s, breeder seed was produced and
 
turned over to the seed service (Direction of Agriculture) for multiplication
 
and distribution. The fact that some of ISRA's varieties did not perform well
 
on farmers' fields is not surprising because the varieties had not been tested
 
and evaluated under farmer conditions.
 

32

Certain donor projects have worked to correct :his problem by offering special technical training
 

to RDA personr'el in Senegal or elsewhere.
 

3

ISRA has a system of PAPEMS (Poirte d'Appui pour Expirimentation Muitilocali) nr experimental test 

areas ir,several different locations around Senegal. Experiments conducted at PAPEmS is essentially on-station 

rese-rch, changing only climatic and soil conditions. ISRA tends to equate results from PAPEMS with on-farm 

trials, wnich is erroneous.
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ISRA, with donor assistance-, has rectified some of the shortcomings in 

research program priorities and execution. The creation of the Production 

Systems and Agricultural Economics Research Department in the early 1980s has 

contributed to a reorientation of research programs. Given that the farming 

systems approach to research at ISRA is recent and that the crop-specific 

research programs at ISRA are the oldest and most entrenched, a lack of 

coordination between crop-specific and farming systems research programs in the 

beginning was inevitable. Responding to criticism of crop-specific research
 

results that did not address farm-level constraints identified by farming systems
 

research, ISRA administration and researchers are working to improve this
 

situation. With the current environment of limited research budgets, researchers
 
are being forced to cross departmental lines and coordinate their research
 
programs.
 

Also there is a growing demand for ISRA to produce extension
 
recommendations that are 'farmer-ready', meaning tested under farmer conditions
 
and presented in a form that is readily understandable and useable by technology
 

transfer agents (both public and private). ISRA researchers have only recantly
 
been requested by dcnors and NGOs to translate res'arch results into extension
 
recommendations and publish them.25 For publications ISA .ssesses within
 
UNIVAL 6 the capability and equipment to produce extension materials and
 
irformational bulletins on a large scale. Budge:ary constraints and
 
cLntralization of the publications unit limit UNIVAL's effectiveness. Once a
 
researcher reaches the point of having extension recommendations to publish,
 
obstacles aris that can delay the publication of the extension recommendations
 
by a year or more.
 

Once extension recommendations are published or breeder seed grown,
 

diffusion !s the next hurdle. ISRA's mand~:e is to produce and evaluate the
 
cultural recommendations, seed varieties, vaccines, etc., based on diagnosed
 
problems at the farm-level. ISRA's connections with extensions entities (public
 
or private), farmer groups and farmers is quite variable from region to region.
 

At the highest level , iSRA has a governmental consultative co.mmission, composed 
of representatives from the Ministries of Rural Development and Hydraulics, and 
Animal Resources, t=le RDA., and the regional offices of agriculture and 
livestock. This commiszion meets twice a year to discuss research priorities 
and coordination between renearch and extension. At the regional levels, ISRA, 
the RDAs and the regional offices of agriculture and livestock meet to discuss 
regional priorities and coordination. These meetings, while attempting to 

coordinate governmental actions, have little impact on farmers. While 

recognizing ISRA's problems in getting the extension recommendations out its 

door, once 'delivered' to the Directions of Agriculture and Livestock, and to 

the RDAs, their capacity to deploy the recommendations effectively is limited. 

34The AID-financed AgricuLturaL Research and Planning Project and the world Gank's First Agricultural 
Research Project were instrumntat in the creation and orientgition of the Production System and Aplied 
Economics Research Departmvit. 

15Iorize, J., and Sergi, P., Diagnostic et Perspectives de is vulgarisation Au S"gQal. FAO, Rom, 

April 1989. 

36Unit* de Vatorisation.
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There are encouraging signs that information is reaching farmers. ISRA
 
researchers have been sought out by farmers, farmer groups and NGOs to provide
 
training and advice on varying cultural and animal production techniques. Even
 
with limited budgetary resources, individual researchers are seeking out
 
cooperating farmers or farmer groups with whom to test and evaluate
 
recommendations. Examples of this are a) the Peace Corps/Winrock On-Farm Seed
 
Project/ISRA 7 effort that has conducted on-farm rice and millet trials in the
 

a
Southern Peanut Basin and Casamance; b) the ISRA/CADEF which builds on a
 
relationship by the ISRA Productions Systems Research Team started during Zhe
 
AID-financed Agricultural Research and Planning and the Casamance Regional
 
Development Projects; and c) the ISRA collaborative research program in the
 
Thyssi-Kaymor watershed management area. All three are examples of participatory
 
:echnology development: the farmers Tlay the central role in the identification
 
of constraints, testing of the proposed techniques, evaluation and diffusion (to
 
other farmers in the area) of the results.
 

The World Bank-financed extension project (PNVA) defines ISRA's roles to
 
execute on-farm trials, and to train subject matter specialists. (This project
 
will be discussed later). The World Bank-financed Second Agricultural Research
 
Project, which is being negctiated with the GOS, includes financing for other
 
research costs as well as funds to publish extension documents aud technical
 
guidelines. Within PNV'A one member of the Extension Management Unit, which
 
coordinates project actions, was seconded from ISRA to coordinate research and
 
extension linkages. P .'A is working to close the gap between farmers and sources
 
of i,.formazion, encouraging feed-back from the farmers through extension to
 
research and vice versa.
 

As previously stated, iesearch-extension linkages have been very weak.
 
The information flow between ISRA and farmers (the intended users of the
 
recomrmendations) has great potential for improvement because 'farmer-ready'
 
technologies as well as the capacity to improve the flow of information already
 
exists.
 

Son-Go-.ernnental Orcanizations and Private Voluntarv Orearizations. Annex
 
VI lists fifty-five officially recognized Senegalese and international NGO/?VOs
 
working in agriculture or natural resource management in Senegal. A growing
 
movement of farmer organization also exists and is gaining momentum. A
 
discussion of the farmer organizations will follow this section. Th3
 
agricultural activities of the NGOs are as varied as the NGOs themselves, however
 
some NGOs do work: closely with government extension agents and ISRA in defining
 
and implementing their programs. One notable example (as mentioned above) is
 
the efforts of Iinrock International's On-Farm Seed Project that works with the
 
Peace Corps, World Vision and ISRA in executing on-farm verification trials for
 
varieties and cultural techiques proposed by ISRA, as well as training for
 
farmers in rainfed cereal (including peanuts) seed selection and storage.
 

Many local NGOs have only recently been created, therefore, judgements of
 
institutional capacity and sustainability may be premature. Of the international
 

37Ostxrn, T.,Multi-institutional Aproaches to Participatory Technology Development: 
 A Case Study 
From Senegal. Overseas Development Institute, London, June 1990. 

38
Cmit6 d'Action pour le D~veloppement du Fogy, a farmer group with menbers from 25 villages in
 

arrondissement of Sinaian, Bignona Department, Ziguinchor Region.
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PVOs, some coordinate their efforts with the Direction of Agriculture/Livestock
 

and ISRA, whereas others have discounted the effectiveness of the public
 
farmers and farmer groups.
extension services and focus their efforts on 


In 1987 the GOS began discussions with the World Bank 

concerning the issue of agricultural extension and 
in light

PNVA --
of the waning RDAs, how to improve/reanimate the traditional
 

Programme GOS extension services39 . The result of these discussions
 
National de became PAGRI (Programme Filote d'Amlioration des Services
 

d'Appui aux Agriculteurs). While originally intended to
 

reanimate the traditional extension services (Inspections
 

Rdgionales de l'Agriculture et l'Elevage), the GOS decided
 
that PAGRI would involve three DAs (SAED, SODEVA, and
 

SOMIVAC) to cover their different geographical zones. ISRA provided the
 
'training and visit' (T&V) extension methodology
technologies to extend. The 


was chosen for use in Senegal. In the T&V extension methodology, constraints
 

to agricultural (or livestock) production are diagnosed by researchers with input
 

from farmers and extension agents, extension agents are trained in the
 

appropriate techniques by subject-matter specialists, the appropriate techniques
 

are proposed for testing on small plots by farmers, extension agents visit
 

farnmrs on a regular schedule (weekly or biweekly) throughout the growing season,
 

extension agents are trained/visited on a biweekly by :heir supervisors. In sum,
 
farmers and extension agents are trained and in zurn, farmers are visited. 

Monitoring of the T&V systew is focused on adoption rates of technologies on test 

plots the first year and on finding out whether farmers continue using these 

technologies on a larger scale in subsequent years. 

In December 1988/January 1989, PAGRI was evaluated by the Ministries of
 

Rural Development and of Plannitig. The results of this evaluation were positive
 

and :us, became the basis for the PN\'A However, the evaluation of PAGRI was
 
first two year's accivities were
completed beFore all the results of the 


available. Thus, the evaluation was based upon on-farm trials, reported as PAGRl
 

results, but which are actually the results from the :SRA-Djibelor Production
 

Systems Research that was conducted during the 12SAID-firanced Agricultural
 

Research and Planning and the PIDAC Projects. Nevertheless, the on-farm trial
 

results were positive whether the T&V system was used or not. The SODEVA and
 

SAED results in collaboration with ISRA-Bambey and St. Louis were not positive, 

and met insti:utional as well as methodological obstacles. Major recommendations 
by the evaluation report were: a) the necessity of clearly defined contractual 

relationships for the participating institutions with the management of PNVA;
 

b) the urgent need for training of extension agents at all levels to understand
 

extension methodology and the scientific basis for the proposed techniques to
 

be extended; c) the need to adapt the work schedules of extension agents and
 

supervisors to correspond with the different seasons; and d) the need for
 

9
Sources for this section are:
 
ALternatives do strategies pour un prograffne national de vulgarisation agricole". M3R.
 - MDR, "PAGRI: 

Octo er 1989. 
-_, "Progranr1e National de Vulgarisation Agricole," Document de Projet, MDR, Dakar, Senegal, 20 Mars 

1989. 
.Rapport C'Evatuation du Prograrmne Pilote dlArtlioration des Services d'Appui aux Agricutte-irs 

(PAGRI)," MDR, Dakar, Senegal, March 1989. 
- MRH, PNVA, Progranme Technioue, KDRH, Dakar, August 1990. 

__ , 

orld Bank, Staff Appraisal Report, Senegal, Agricultural Services Project, February 1, 1990. 
-
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increased flexibility in the use of external funds that would allow for
 

prefinancing of expenditures. Subsequent to the PAGRI evaluation, results of
 

the 1988 PAGRI on-farm test plots versus controls were reported to show an
 
of 50% for millet and rice, and 25% for peanuts and
average yield increase 


cow-peas. 

PNVA is the first four-year phase of a long-term program with the objective
 

to improve agricultural extension services to farmers and herders. Total
 

financing for PNVA is $20.2 million of which the World Bank provided a $17.1
 

million loan to the GOS and the GOS is to contribute $".1 million. PNVA started
 

officially on July 6, 1990. According to the World Bank project document
 

(Februery,1990), PVA
 

would have one principal component, namely improvetent of crop
 
and livestock extension services, based on lessons learned
 
during pilot operations undertaken for two years; systematic
 
in-service training of extension staff at all levels, formal
 
research/extension linkages, and careful implementation and
 
effectiveness monitoring would be key ingredients to this
 
component. The project would have two secondary components:
 
(i) strengthening of producer organizations through training
 
and (ii) short-term consultancies in policy formulation,
 
project preparation and appraisal, and performance monitoring.
 
The project would provide funding for vehicles, equipment and
 

modest infrastructure, manpower development and training
 

costs, and operdting costs.sa
 

The beneficiaries of PNVA will be farmers and herders (60% of the rural
 

population) who will be reached by improved crop and livestock extension
 
services. The main benefits of PNVA are expected to be:
 

a) increase crop and livestock output; b) increased autonomy and
 

self-reliance of farmers' and herders' organizations due to
 

functional literacy and management training; c) more effective
 

identification, testing and documentation of new techniques due to
 

the training of large numbers of staff in communications and
 

management skills as well as technical matters; and d) institutional
 
strengthening by building up the capacity of the Agriculture and
 
Livestock Departments to provide extension services, and enhancing
 

4
MDR's analytical capacity."
 

While the first World Bank project documents make the case for reanimating
 
the Agriculture and Livestock Departments, the GOS has continued to include RDAs
 

as part of PNVA. The World Bank and the GOS agreed that limited RDAs (SAED and
 

SODEVA) will be included during the first phase of PNVA and their involvement
 
will be evaluated before continuing. The World Bank Staff Apprp. sal Report
 

(Feb. 1990) and the PNVA technical program for 1990/91 (dated August 1990)
 
states the following objectives for PNVA:
 

W0World
Bank, Staff AppraisaL Report, S'negat, Agricultural Services Project, February 1, 1990, p. iv.
 

41
ikiiL
 

http:costs.sa


204
 

to reinforce the national capacities in the areas of planning,
 

programming, coordination, monitoring and evaluation of agricultural
 
extension;
 
to reinforce the Agriculture and Livestock Departments so that they
 

can progressively take charge of agricultural extension functions;
 

to improve the extension activities of the RDAs;
 

* to reinforce farmer organizations; and
 

4 to create a policy analysis unit within the MDRH.
 

National management of PNVA or the "Extension Management Unit' consists
 

of five professional staff: a director, a research/extension specialist, a
 

training specialist, a person responsible for farmer organizations, and a
 
of the current
monitoring/evaluation specialist. Three of the five members 


extension management unit, including the national director, were formerly SODEVA
 

staff. The national director is supervised by the M.DRH Director du Cabinet.
 

The field extension staff is organized in four levels: the field
 

extension agents (conseiller agricole); field supervisors; regional
 

coordinators; and subject matter specialists (SMS). Principles of the T&V
 

system are to be closely adhered to and include: a) establishing and adopting
 

a time-bound and supervised work program at all levels; b) regular and
 
continuous training of staff at all levels: and c) strengthening the linkages
 

between research and extension. PNVA utilizes existing extension and research
 

staff, creating only the extension management unit to manage the program. To
 
more efficiently use existing extension agents, PNVA will also train extension
 

agents to be pol)valent, which means that livestock agents will be trained to
 
give advice on crop production and vice-versa. Extension agents will also teach
 
functional literacy to farmers. Subject matter specialists from Direction of
 

Agriculture will provide support for the field level staff of the DE, and DE
 
will provide backstopping for Direction of Agriculture. Farmers will work with
 

one extensicn agent for their farming system. By the end of year four, P.N''A
 
will cover approximrtely 50% of Senegal's geographic area which includes 60% of
 

the rural population. Table 10 summarizes the geographic areas of intervention
 
and Table 11 summarizes the PN.A extension staff for 1990/91.
 

PNIVA will provide field extension agents and their supervisors from
 

Direction of Agriculture and DE with motorcycles and monthly allowances for the
 

operation and maintenance of their motorcycles based on their workloads. Each
 

regional inspection of agriculture and livestock will be provided a pick-up
 

truck. During the first four-years of PNVA, approximately 500 motorcycles, 13
 

trucks, 6 cars and 2 four-wheel drive vehicles will be purchased. PN-VA will
 

also finance the renovation of regional offices of agriculture and livestock,
 

and the purchase of office furniture. Commodities for the participating RDAs
 
are not mentioned in the PNVA project document.
 

In conclusion, PNV'A has a string of difficult tasks ahead of it:
 

reanimating a lifeless public extension service; improving technical and
 

communication skills of extension agents; improving communication among the
 

different technology transfer agents and farmers; formalizing research-extension
 

linkages; and strengthening of producer organisations by direct training of
 

their leaders and through adult literacy training. As PNVA is just beginning,
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it is difficult to predict its prospects for significant improvement of the 
current extension situation. The sustainability of an extension service that 

is donor-driven can be questioned, however the World Bank is making a concerted 

effort to strengthen the institutional basis for an extension service that is, 
PNVA is trying to correct
and will remain, part of the government structure. 


level extension agents being responsiblethe administrative anomaly of the local 
to the Ministry of the Interior, insisting that these agents be detached from 

the CERs, and work under the supervision of the sector agriculture, livestock, 
or water-forestry officer. Also it is too early to assess thf effectiveness and 

the potential for success of the 'training and visit' extension wethodology in
 

Senegal. Nevertheless, the case of Senegal shows that the lack o' an effective
 

a key limiting factor in improving Senegalese agricultural
extension service is 

production. PNVA at least provides the potential for improvement through
 

investment of significant resources, a clearer mandate for the extension
 
service, and channels for improved communication with research and farmers.
 

Table 10
 

PNVA Geographic Coverage
 

(Source: PNVA. Programme Technique 1990/91, August 1990)
 

iRegions Departments Extension Agencies 

10akar Rufisque Direction de P'Agricutture(DA)i 
Direction cc L'Elevage (DE) 

Diourbel Diourbel DA 

jThiis Thiis SOEVA 
Mbour, Tivaouane DA 

'St. Louis Dagana, Podor, Matam SAEO 
St. Louis DA 

'KO;d Kolda, VEtingara, DA 
Sdhiou 

ITambacounda Tambacounda DA 
Baket SAED 

Ziguinchor Ziguinchor, 8ignona, DA 
Oussouye 

Kaotack Kaotack, Nioro, DA 
Kaffrine 

Fatick Foundiougne, Fatick, DA 
Gossas 

fLouga Lougs DA 

Lingu&re, Ki6bimr 
DE 
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Table 11
 

PYVA EXTENSION STAFF 1990/91
 
(Source: PNVA, Programme Technique 1990/91, August 1990)
 

SMS Ex. TTALNati Reg. 1rig.1 Super- 0er 

Coord. Coord. Spec. isors- IA ot 

Dir. de PAgric.5 5 1 5
 

I 10 1 14
RA/Dakar 

3 2 17 23IRA/Thies 1 

IRA/St.Lou's 1 2 11 

IRA/TA I I 7 25 33 
IRA/Kaotack i I 3 1 23 1 30 
IRA/Fatick f 1 3 72 32 

1 11
1RAIDiurbet 

IRA/KoldI I 3 I 7 23 

IRA/Ziguinchor I 1 3 I 19 1 25 

13 147 7 1207DA Total i it23 9 

Dir do 4 i I i I 4 

10 143
IRE/Dakar 

2 2 25 30
:RE/Lou;& 


IDE Totat 4' 2 3 '135 I481
 

[ 1 871ISAED 17 
Degans I 5 I I 26 I I 2 

161 
I 6Matam 1 

IPodor I I 1 286 
I 

Bake 

o 
I3 76 0iSAED ToaL 5 i3 

4 [ [
ISOOEVA 
 1 - 3 22 26IThies 


SO: tvAaL 44 1 3 22 

20 1280 1 7 13861
%:T PNVA STAFFi 8 116 3 1 42 


SKS a SubjeCt Matter Speciatists 

In 1989, when the GOS and the World Bank decided that PNVA
 

was necessary to revitalize agricultural extension in
 
other 
Donor Senegal, some of the other donors, notably the 

French Caisse
 

about the extension methodology
Extension Centrale, voiced concerns 

and visit") and about the organization and focus 

Efforts ("training 
the MiDR published the report 

______ _ of PNVA. In July 1989, 
"Organisation des Appuis aux Producteurs: Rdpartition des
 

Fonctions entre les Diffdrents Partenaires du Developpement dans le Milieu Rural
 
financing. This report
Sdnegalais", which was prepared with Caisse Centrale 


that had been largely ignored
identified three major conditions in rural areas 


by PNVA. These are: a) the degradation of natural resources with concurrent
 

impoverishment of many farms; b) the emergence of a growing dynamism of farmer
 

organizations, independent from the state; and c) the confusion of the different
 
areas. The aajor
ministries and agencies that have a role in rural 


to create the Programme National d'Appui aux
recommendation of the report was 

to oversee and coordinate all activities in rural areas wi:h
Producteurs (PSA?) 
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the objectives to reinforce farmer organizations and to improve the public
 

services provided by the GOS in the regions and in villages. PNAP in effect
 

recommended the creation of a "super-ministry" to coordinate all rural
 

activities, including PNVA.
 

In response to these criticisms, the final PNVA project document was
 
modified to address some of the concerns, most notably, strengthening of farmer
 
organizations and their involvement in agricultural extension. Criticisms of
 

the lack of natural resource management emphasis in PNVA are also addressed in
 
the final PNWA document as well as in the World Bank-CCCE-financed project,
 
PICOGERNA.
 

The current status of PNAP is on hold at present. The GOS anu the Caisse
 
Centrale have proposed a study to test the feasibility of PNAP.
 

Most Senegalese farmers do not currently benefit from
 
conclusions agriculcural extension services. Nevertheless, there is a
 

_ long history of extension efforts supported in a piecemeal 

fashion by a succession of bilateral and multilateral
 
donors. Research-extension linkages have been notoriously weak. Input from 
farmers in defining research priorities via extension is just now gaining 
deserved recognition. Recent GOS reforms have realigned the traditional services 
and RDA extension roles, forced reforms, and allowed the emergence of NGO-based 
programs at the village level. "orld Bank support to PN"VA. as amended by 
criticisms from other donors, will do much to 'regularize' delivery of extension 
services. Nonetheless, without motivation, adequate training, and financial 
incentives, traditional extension services will not contribute a great deal. 
PhNVA is building institutional capacity, providing a clearer mandate, mobility 
and in-service training to existing extension agents, and offering potential for 
improvement. Elsewhere, farmers' groups, and local NGOs, some with external 
financing and some without, are forging new linkages with research and 
alternative technology transfer agents. 

Recognizing the importance of extension, PNh'A will cover 50% of Senegal
 
(60% of the rural populatcn) in four years, and will be supplemented with
 
efforts by NGOIPVOs as well as other donors, leaving a very limited role for
 
further bilateral investment in extension services in specific areas, such as,
 
translation of research results into 'farmer ready' extension materials and
 
their publication and dissemination, and degree training in extension.
 

Farmer Organizations 

Efforts to develop farmer organizations span nearly a
 
overview century. The state, donors and farmers themselves have
 

viewed such organizations as potentially important vehicles
 

for advancing their causes and as a necessary requirement
 
for working with a dispersed, diverse, illiterate and impoverished peasantry.
 
Four distinct organizational forms have evolved since Independence -
cooperatives, state-sponsored producer groups, "Groupements d'Interdt Economique"
 
(rural business associations) and peasant-based associations.
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The discussion that follows explores the history of each of these important
 

initiatives, examining their organizational form, mandates, functions and
 

mobilize farmers through special organizations
performance. Efforts to in
 
and the results
pursuit of developmental objectives has proven difficult 


frequently disappointing. An underlying theme throughout the analysis of this
 
to
institutional experimentation is the issue of legitimacy, i.e., the extent 


which these organizational forms fai:hfully represent members' interests and the
 

impact which legitimacy has had on the viability and performance of the
 

organization.
 

1 From its inception, the post-colonial cooperative movement
 

Cooperatives has been employed as an instrument of the scate, created,
 
- _ supported and directed to advance public development 

objectives. It followed over fifty years of colonial
 

experience which contributed durable legacies to the post-Independence Senegalese
 

cooperati-ve movement: state-sponsored cooperatives were intended to protect the
 

peasantry from exploitative capitalism and to serve as a vehicle for the state
 

to organize and mobilize an illiterate peasantry'2. Organized in 1960 and
 

reformed in 1983 as part of the New Agricultural Policy, the modern his:ory of
 
the peanut sector which is the foundation
cooperatives is intimately linked to 


of the rural economy. As such, cooperatives have served as vehicles for
 

agricultural credit, input distribution and marketing agricultural production
 

and more broadly for taxing agriculture and rendering patronage to :he powerful
 

and influential.
 

The cooperative movement was founded at Independence as an expression of
 

political and philosophical interests. Cooperatives were formed to assert
 

control over the peanut industry which was dominated by traders and foreign-ouned
 

oil mills, both of which represented the menace of exploitative capitalism. This
 

initiative reflected both nationalism and socialism. It sought to replace or
 

reduce Frenrch and Lebanese interests by placing this key sector in Senegalese
 
hands and it souzht to establish state control over what was at the rime the
 

"basic industry."
 

Between Independence (1960) and 1984, cooperatives played a significant
 

though subservient role to parastatals in input marketing, credit and output
 

marketing 3:
 

They assumed an important role in buying, assembling, and marketing
 

peanuts. in 1965/66 cooperatives were given a monopoly on all peanut
 
marketing.
 

Cooperatives served as the primary vehicle for agricultural lending.
 

During the "Programme Agricole" (1969-1978), over 400,000 pieces of
 

2
Ropert Tignor, "Senegal's Cooperative Experience, 1907.1960" ir.%he Polivicat Ecomom,, of Risk an'


C1:oce inSenegal, edited by John Waterbury and Marz GersovitZ, Princeton university, 1987.
 

.3Fr= 1966 to 1980, ODCtA(the Wational Office of Cooperation &Develo Assistance) assuied directiient 


responsibility for most input distribution and crmit delivery, utilizing cooperatives which were urder its 
Getlar, "Circular 32 revisited: Prospects for
jurisdiction to assist with these functions. Sheldon 

Revitalizing the Senegalese Cooperative movement in the 1980's", in 'he Political Econom. ef Risk andCh':e 
f' Senezal, edited by ;ohn Waterbury and Mark Ge~sovitZ, Princeton univers;:y, 1987. 
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agricultural equipment and 35,000 teams of draft animals were acquired by
 

farmers on credit extended through their cooperatives.
 

Inputs (fertilizer, seed, etc.) were distributed by ONCAD. Cooperatives
 
"retailed' the distribution of these inputs to its members and served as
 
the legal borrowers of the credit used to finance these inputs.
 

By the early 1980s, the cooperative movement was in shambles. Rural
 
indebtedness reached CFA 38 billion, of which CFA 30 billion was overdue.
 
Repaymenc rates for the decade of the 1970s averaged around 60%. he
 
cooperatives' problems were both internal and external. Cooperatives were
 
treated as development instruments of the state: there was no serious effort to
 
strengthen the cooperatives themselves through training and technical assistance.
 
Credit, marketing and input supply functions were assigned to the cooperatives
 
irrespective of their interests and capabilities. The scale and complexity of
 
these functions completely overwhelmed whatever nascent capacity existed".
 
Beyond these internal, institutional problems lay external issues. The mandates
 
assigned to the cooperatives exceeded their financial resources. The normal
 
risks of Sahelian agriculture, exacerbated by severe and pcriodic droughts,
 
exposed the cooperatives to enormous financial risks. The Government's response
 
to these hardships -- debt forgiveness -- undermined the moral authority of the
 
cooperatives to command financial responsibility of their membership. In this
 
environment (natural and instituti ,nal), the cooperatives' viability was clearly
 
problematic.
 

In view of these failures, the Government decided to reform and
 
rehabilitate the cooperative movement as a part of the New Agricultural Policy.
 
-his watershed reform, promoted by the donors and embraced by the Government in
 
1984, was ostensibly a radical break with the past. Its formal objec:ives were
 
to redefine the role of the state (from socialist manager of the economy to the
 
guarantor of the conditions of Western-style, development capitalism) and to
 
restructure and liberalize the highly regulated and protected economy. More
 
specifically, the New Agricultural Policy sought to reduce the role of the state
 
in the agricultural sector by redefining the role of the regional development
 
authorities from commercial functions to supporting farmers and farmer
 
organizations. As a corollary, farmer organizations and particularly rural
 
cooperatives were to assume a primary role in input supply, marketing and
 
processing.
 

Legislation in 1983 provided for the reorganization of the cooperative 
movement to enable it to assume these reform-mandated functions. A six-tier 
hierarchical structure was created with 4,500 "sections villageoises" at the 
base representing the 13,000 villages in Senegal; a national federation, (the 
"Union Nationale de Coopiratives Agricoles - UNCA") at the top: and four 
intermediary levels corresponding to the administrative units of region, 
department, "arrondissement," and "communautd rurale." The "sections 
villageoises" are characterized by: 1) geographic organization -- each "section 
villageoise" represents one or more villages depending on the size of the 

population; 2) membership --which consists of all village residents irrespective 
of gender or ethnici'v; 3) function -the cooperative is multifunctional 

(credit, input distribution, marketing); and 4) a multisectoral organization, 

i.e., "sections villageoises" may have units engaged in agriculture, livestock, 

Ministry of RjraL Development, GOS, Oranisation des A&puis aux Produc:eurs, Voiume ii, July, 19ag. 
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forestry, fishing or artisanal crafts. With the collapse of ONCAD in 1980,
 

responsibility for cooperative development and support was transferred to the
 

Ministry of Rural Development and a new Directorate of Cooperative Action was
 

established.
 

These reforms failed to revitalize the cooperative movement. Although
 

their new mandate and structure were national in scope, the cooperatives have
 
the Peanut Basin and the peanut industry. The
remained primarily focused on 


cooperative movement has not fared well under the New Agricultural Policy and
 

certainly has not become a viable, grass roots development institution. With
 

the withdrawal of state subsidies and special privileges, the cooperatives'
 

functions have diminished to inconsequential levels except for peanut marketing.
 

Briefly, cooperatives' functions may be characterized as follows:
 

Credit: The National Cooperative Union has a special relationship with
 
the agricultural bank, CNCAS. It owns 10,000 shares and has a
 

representative on the bank's board of directors. "Sections villageoises"
 
are eligible clients who may secure credit for purchasing peanut seed,
 
fertilizer and pesticides. Repayment rates have been poor and CNCAS has
 

responded by tightening lending conditions (peanut seed financing limited
 
to 65% and fertilizer to 85% of purchase costs) and cutting off
 
cooperatives with unpaid arrears. Lending for fertilizer was entirely cut
 
off in the Peanut Basin in 1989 following extremely low repayment rates
 
the previous year. Cooperatives received CNCAS financing for about 9,000
 
tons of peanut seed in 1990, representing 70% of purchased seed 5.
 

Fertilizer: The National Union of Cooperatives' role in fertilizer
 
marketing and finance has diminished sharply despite its mandate and
 
efforts. In 1984/85, it managed over CFA one billion generated by the
 

old scheme of retaining earnings from members' peanut sales the previous
 
year. This financed about 11,000 tons of fertilizer (30% of the total
 
for the year). Over the last five years (1986-1990), the coops never
 
marketed more than 3,000 tons of fertilizer per year and averaged slightly
 
over 800 tons annually representing 4% of the annual retail trade, a mere
 
shadow .f its former position in the market.
 

Peanut Seed: Covered by donor conditionality and committed by its own
 
New Agricultural Pc-licy, the state progressively divested itself of the
 
responsibility to supply farmers with peanut seed each year. Vhile farmers
 
were encouraged to save their seed and renew genetic material through
 

purchases every forth year, cooperatives attempted to step in to fill this
 
void. The cooperatives used their own resources to finance peanut sales
 

to members: 11,000 MT in 1984/85, 5,000 MT in 1986/87. Repayment rates
 

were low (apparently reflecting members' belief that the Government would
 

absorb the loss) and the National Cooperative Union was saddled with FCFA
 

580 million of debt by 1986/87. Weakened by these losses, the National
 

Cooperative Uiion's role was reduced; in 1989 and 1990, it facilitated
 
members' access to C CAS credit by loaning them :he 35% up-front financing
 

' The annual nationut peanut seed reqirements average arouxnd 100,000 to-is. Prior to the ew 

Agricultural Policy (NAP), farmers were encouraged ! replace alt of their peanut seed each year and were 

supplied by ONCAD through the cooperatives. with a ;.arter of the national cro to be planted with purcased 

seed in accoreence with the NAP, these ouantities represented roughly a third of the oiantity of seed that nee-s 

to be renewed each year for technical reasons and less than 10% of the total seed stock used each year.
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required by the bank. This allowed them to purchase 7,700 MT and 9,000
 
MT in 1989 and 1990 respectively representing 77% and 69% of purchased seed
 
in those years.
 

Agricultural Marketing Campaigns: The cooperatives assembled and marketed
 
38%, 67% and 63% of total peanut sales to the oil mills in 1986, 1987 and
 
1988 respectively. In 1989 they handled only 42% of the marketing while
 
licensed traders accounted for most of the remaining market. This function
 
provides a principal source of revenue for tte cooperatives who make FCFA
 
1,000 per ton marketed. The earnings, however, were all retained by the
 
national organization, leaving nothing for the local "sections
 
villageoises."
 

Conclusions: After more than 80 years, the state-sponsored cooperative movement 
is moribund, marginalized and discredited. At independence, Senegal launched 
a bold reform to transform the troubled colonial cooperatives into a significant 
economic force intended to assert national control over the key peanut sector 
and mobilize the peasants in the process of post-Independence economic 
development. Despite twenty years of effort and significant resources and 
political com.itment, the initiative failed. The cooperative movement was deeply 
in debt and disfunctional by 1980, plagued by many of the same problems of its 
colonial predecessors, i.e., the cooperatives were hierarchical, autocratic and 
financially unstable. The "reform" of the cooperative movement in 1983 inspired 
by the New Agricultural Policy changed few of the fundamentals and consequently 
the results were disappointing. Once again cooperatives were treated as an 
instru:ment of the state intended to advance "developmental" and political 
objectives. The "reformed" movement was mandated from above, organized around 
acminiszrative units of the state (village, communauce rurale, arrondissement, 
etc.) and assigned multiple functions (largely associated with the peanut 
indus:ry). Membership was open to everyone in the geographic area of 
crganzation irrespective of gender, ethnicity, allegiances or other interests. 
-.n short, they werL an artificial creation with no integrity of their own. The 
coceratives were unrepresentative and autocratic and thus failed to mobilize 
alleciance and local resources. Thus fatally flaw-"ed, they were doomed as well 
-n that their assigned functions exceeded their managerial and financial 
resources. No real effort was devoted to developing the institution from the 
bottom up -- i.e., training, technical assistance, a legal and political 
environment conducive to the development of autonomous and viable grassroots 
organizations. Implicitly acknowledging the demise of th, state-sponsored 
cooperative movement, the Dirertorate of Cooperative Action in!R was abolished 
as a part of a major reorganization and consolidation of the national government 
in April, 1990. As a part of an IMF-sponsored program to reduce public sector 
payrolls, 88 cooperative development agents resigned from the service as of 1990, 
significantly reducing the persor-nel of this service. The state appears to be 
withdrawing from its role of sponsoring cooperative development. 

Outside the Peanut Basin, an alternative form of farmers' 

State-Sponsored 
Producer Groups 

organization took shape in the 1970's and 80's, sponsored by 

the regional development authorities and large, donor-funded 
regicnal projects. As we have seen, notwithstanding its 
national mandate, the state's cooperative development 
efforts were concentrated largely on the peanut sector and 

the Peanut Basin. In tacit acknowledgement of the marginal relevance and 
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capacity of the cooperative structure outside the Peanut Basin, the paras .atals
 

and donors sponsored their own farmer organizations, frequently charging them
 

the same kind of functions that were assigned 	to cooperatives -- input
with 

commodity marketing, extension, 	etc. SAED organized
distribution, credit, 


Producer Croups (Groupements des Producteurs) around rice production; SODEFITEX
 

sponsored grassroots, producer associations (Association de Base des Producteurs)
 

to promote first cotton and later corn production and marketing (1800 ADP's had
 

been organized by 1988) and AID and the French financed regional development
 

in the Lower and Middle Casamance which sponsored their owa farmer
projects 

to facilitate the execution of project-financed activities.
organizations 


These efforts at farmer organization challenged 	the cooperative movement
 
but accepted the basic
by effectively usurping its members and functions, 


some extent, these efforts were more successful, at least for a
paradigm. To 

time. They enjoyed a coherence in purpose, geographic focus and often a "captive
 

market" for a specific commodity that made it easier to both organize and "tax"
 

collect payment for inputs and services). SODEFITEX is
their membership (e.g., 

the most durable and viable of the examples. 	 Its "Associations de Base des
 

access to ::edit from
Producteurs" continue to distribute inputs, facilitate 

for cotton and offer the most effective
C1NCAS, provide a marketing structure 

It also has moved to strengthen the
extension services in the country. 


assistance
associations themselves through literacy training and 	 with
 
to
organizational and management functions and skills. Thanks continuing
 

subsidies on inputs and services (productive and social) SODEFITEX's associations
 

remain functional and reasonably effIctive and its members sufficiently solvent
 

to meet their obligations.
 

Like their cooperative rivals, these producer groups have tended to be
 

;a:ernalistic. They are top-down structures organized to carry out the sponsor's
 
little voice in how the
development agenda. Farmers were generally given 


modus operandi fo: which SAED was notorious. SODEFITEX
organizations were run, a 

to
has been most progressive in these matters, devoting efforts and resources 


developing the associations themselves. All cf these groups functioned best when
 
resources were available from their sponsor to s-;port the organization, as
 

SCDEFITX's cperations illustrate. But generally nese associations have been
 

heavily dependent on their sponsor for financial and organizational resources
 

and have withered as these resources were withdrawn (e.g., SAED, the AID project
 

sponsored "Groupement de PIDAC in t1,p Lower Casamance", etc.) Thus the producer
 

groups, like the cooperatives, have generally failed to develop viable,
 

sustain-able grassroots development organizations. Their sponsors, the regional
 

development authorities, viewed them as vehicles for achieving production
 

objectives, too often autocratically assigning them goals, priorities and
 

technological production packages.
 

GIEs (Economic Interest Groups) are an institutional
 

innovation born of the New Agricultural Policy (NPA) in
 
dG Intert 1984. The GIEs were established to complement the 

to as a vehicle forcooperatives and serve
Economique "reformed" 

advancing some of the policy's major objectives: the 

--n withdrawal of the state 	from commercial functions, the
 
farmers philosophically
"responsabilisation" of (which 


to take control over their economic
seemed to mean "empowering" the peasantry 

owned enterprises. GIEs
and social development), and privatization of state 
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offer a form of organization which relies on participants' initiative and
 

involves minimal state intervention.
 

CIEs may 	be formed by two or more people or organizations. They Pre a
 

legal entity which may incur debt and mny be capitalized at the discretion of 

their membership. They are not subject t . income tax (although members are 

liable for taxes on personal income received from their GIE) and profits are 
There are four types
distributed to the membership and not retained by the CIE. 


of G:Es: those representing farmers exclusively; those representing an extended
 

family network; "mixed" CIEs consisting of technicians and farmers (found
 

principally in the Fleuve); and "neo-rural" GIEs formed by techni:z=ns and
 

unemployed urban people who have "returned to the land."
 

GIEs have proliferated rapidly; nearly 5,000 were registered as of
 

mid-1990. The incentives for o.ganizing and joining a GIE appear linked to the
 

impact of the New Agricultural Policy. With the restructuring of the parastatals
 

and their withdrawal from commercial and credit functions an institucional,vacuum
 

was created. The failure of the 1983 reforms to revitalize the cooperative
 

movement exacerbated farmers' problems with access to credit and inputs. This
 

implosion of parastatal institutions had its most dramatic impact in the Fleuve
 

where high input, intensive agriculture is most widely practiced. Over a third
 

of all GIEs are located in the Fleuve. See Table 12 for a summary of the
 
regional distribution of GIEs. The principal reasons given by respondents in
's
 
a survey 	for joining a CIE are:
 

1. Improve access to credit 	 25%
 

2. 	 The difficulties of operating individually 25%
 
rather than as a group
 

3. 	 The unavailability of salaried employment, 25%
 
thus encouraging autogenerated sources
 
of income
 

Table 12
 

Number of GIEs by Region
 

gzE;:ONS 	 N'UMBER OF CIE %OF TOTAL 
ST, LOUIS 	 1618 34
 
LgUCA 	 16
.748 


UaL3!BEL 	 471 10 
168 	 3
 

10
 

AOkQ!.CK & FATICK 592 12
 

Z:GUINCHOR & KOLDA . 546 ; 12
 
TAMBACOLNDA 


DAR. 	 458 


3.144 

TOTAL 	 445 100
 

Source: 	 Labat-Anderson, Inc., "SenegaL, "Groupements d'Intdrdt Economique",
 
1990.
 

L&Ut-0Atrson, 	 Grou'.6 In., ,Seneat- nts dl'ntirit Econ "ique',The Senegal NAP's sd, 1990. 

http:AOkQ!.CK
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Fully 75% of respor.dants' reasons for joining a GIE are linked to the new
 

economic and institutional environment associated with the liberalization reforms
 

and the contraction of the state and associated salaried employment.
 

GIEs themselves are generally not fashioned out of whole cloth, over 75%
 

were created from pre-existent associations organized by the regional development
 

authorities and the Ministries of Rural Development, Social Development and
 

Animal Resources as well as by non-governmental organizations. Since there is
 

no structure preventing individuals or organizations from simultaneously
 

participating in a GIE, many GIEs complement rather than replace alternative
 

organizational forms.
 

Other salient features of GIEs indicative of their petential role and
 

significance include:
 

-Over 80% of GIEs are rural and thus positioned to pursue agricultural
 

and rural development agendas of their membership.
 

-25% of CIEs are women-only organizations; most of these GIEs are
 

transformed "Groupement de Promotion Fdminine", which were organized by
 

the Ministry of Social Development.
 

-Generally GIEs are smaller (two-thirds have less than 50 members) than
 

cooperatives and other types of farmer organizations. This offers some
 

potential advantages of cohesion while minimizing management requirements.
 

The virtues of GIEs are considerable. They are independent, relatively
 
:ree from gover.Lnent regulations, and organized by local initiative. They are
 

frequently built on a preexisting organizational structures so that initial
 

organizational problems are lessened, and they are smaller and more "manageable"
 
than traditional structures. However, GIEs are not without their liabilities.
 

They tend to be "informal" incharacter, lacking management capacity, account.ng
 

systems, and the capacity to plan and invest. These characteristics reflect
 

their membershi;s' liabilities. Most of the membership of "agricultural" GIEs
 
is illiteraze and without experience and preparation to play an acti-,e r: le in
 

an enzerprise engaged in agribusiness functions. Many GIEs remain weak and
 

the of failures that other rural organizations have
vulnerable to same kinds 
suffered - indebtedneso, squandezed investments, disillusioned members and 

discredited reputations. GIEs will require appreciable time and assistance to 

become viable, grassroots organizations. This will likely require literacy and 

nuneracy training of the membership, assistance and training in organization and 

management skills, basic accounting capabilities, and the ability to identify
 

and elaborate investment plans. Notwithstanding these weaknesses, the movement
 

has demonstrated impressive vitality and growth and is already serving members'
 

needs no longer addressed by :he state.
 

Anothey. distinctive and increasingly significant form of
 

Asiociations 	 peasant organization is represented by the "mouvement 
associatif" consisting of village-based organizations, which 
have formed multi-village associations: these associations
 

have in turn federated themselves to become the National Federation of
 
The "mouvement associatif"
Non-Goverrnental Organizations of Senegal (FONGS). 


is a grassroots phenomenon organized and directed by villagers and their leaders.
 

While some village organizations and many multi-village associations have
 

http:account.ng
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received assistance from external sources, they reflect indigenous initiatives
 
and are not the creation of an external force (i.e., the state, donors, etc.)
 

This m,.,vement was born in the 1970s and expanded rapidly in the 1980's 
following the introduction of the NPA and a correspondant cutting back of GOS 
services. It includes a variety of associations -- ASESCAW in the Fieuve; 
intre-Entente de Bamba Thialene and GADEC in Tambacounda; Entente de Kabiline,
 
CADEF and AJAC in the Casamance; ADAK and ADAF in Kaolack and Fatick. The
 
national level organization, FONGS, was registered as a recognized legal entity
 
in 1978. Although FONGS membership is basically rural, the associations have
 
brcad, multi-purpose objectives; as such they might better be thought of as
 
community development organizations than farmer organizations. Today FONGS 
consists of 24 multi-village associations located throughout Senegal and 

representing 100,000 members. 

Although there is a great diversity of experience among this large,
 
heterogenous, bottom-up movement, the general pattern of institutional evolution
 
is clear. Frequently village organizations were formed with the energetic
 
leadership of someone with more advanced training and/or extensive experience
 
beyond the village itself. Village organization- have formed very slowly
 
following extensive community debate and reflection. Normally, the
 
first explicit step in forming an organization has been a diagnosis by the
 
village itself of its problems znd aspia-Eions. External forces such as drought
 
or food scarcity have sometimes triggered such a diagnosis. Typically village
 
associations' initial agenda have been oriented towards community development 
and social services (health, village water projects, etc.) and only later been 
directed to deal with more complex agricultural objectives -- production, 
marketing, processing, credit, etc. 

FONGS represents its constituent associations; it does not have its ourn
 
independent agenda. It provides a number of services to its members including:
 

-Credit: It has organized an experimental system of savings and credit
 
and lirked it to CNCAS. Capital raised through membership savings and
 
donor grants allowed the membership of various multi-village associations
 
access to credit. Through its purchase of CNCAS shares, FONGS has also
 
gained a seat on CNCAS's board of directors thereby forging an important
 

institutional foundation for the development of a rural credit system.
 
Repay'Ment rates by member borrowers were good initially (1987) but
 
deteriorated significantly in 1989 indicative of the endemic problems of
 
rural credit and the inevitably long and arduous task ahead in building
 
a viable rural credit system.
 

-Training: Since 1985, FONGS has provided various kinds of training-of
trainers to its associations: management, program planning, for community
 
development agents and literacy training. The purpose of this training
 
has been basic institutional strengthening with no specific functional
 
objective in mind (i.e., credit, extension, etc.). The effectiveness of
 
this training, supported by several donors, has been uneven. The most
 
progress has been made in management ski-ls whereas associations' planning
 
and program.ming capacities remain very weak.
 

The size, diversity and vitality of the indigenous "mouvement associatif"
 
is impressive, and it represents an instituzional asset with significant
 
potential to ccntribute to rural and agricultural development. However, the
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larger history of farmer organizations suggests 	various lessons about both
 
resources in the cause of


methodology and potential for mobilizing these 


development. These lessons include:
 

-It is crucial to respect the essential character of these organizations
 

which are based on local (internal) initiative and resources. nat makes
 

them both unique and a potentially valuable asset is their grassroots
 

nature; it is their agenda, commitment and resources.
 

-Genuine community-based organizations cannot be created solely from above.
 

Local initiative is important and those organizations that spawn their own
 

leadership afford the most viable foundation for institutional development.
 

-It takes a long time for genuine local organization to form and evolv%.
 

-Such organizations typically have multiple objectives and particularly
 

are inclined to pursue social rather than production
at the onset 

objectives.
 

-The diversity of member associations demonstrates that the "mouvement
 

associatif" is capable of performing a range of functions important to
 

grassroots development and increased agricultural production. Although
 

most associations have had little direct ccr.tact with agricultural research
 

or extension agencies, CADEF through their associations in Bignona
 

department, Ziguinchor Region, has demonszrated that farmers can work
 

directly with agricultural researchers, define priorities, ccllaborate in
 

the research and diffuse the results. Promising starts have been made on
 

village-based savings and loan associations in several regions, both %nder
 

a local organization, CONACAP, working with village women's groups and by
 

the French aide agency (FAC).
 

over the
-These associations may contribute to agricultural development 


long run. They need time and assistance to mature. Assistance must focus
 

on strengthening the institution rather than exclusively on utilizing the
 

an to 	 functions.
organization as instrument carry out assigned 


Associations have the potential to play important roles in credit and
 

extension, if associations are selected which have these functions as their
 

objective and if they are not overwhelmed with too many resources and
 

responsibilities too quickly.
 

Selective, measured efforts in areas of self-defined interest by
 

associations offer the potential for gradually laying the base for significant
 

development initiatives, particularly in the areas of credit and extension.
 

Efforts by the state to pursue development objectives which 

conclusions utilize farmer organizations as a vehicle for carrying on 

commercial functions have largely failed as have similar 

top-down efforts by NGOs. Both state-sponsored cooperatives 

and producer associations suffered from paternalism which dictated goals, 

functions and even production technologies. These insti:utions were organized 

from the top down; they never developed a legitimate constituency. Farmer 

participation was a function of the benefits derived from association membership. 

These benefits were unreliable and frequently marginal. The farmer organizations
 

were typically assigned functions that frequently exceeded their managerial and
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financial capacity. The organizations themselves were never provided the means
 

to grow and m&ture. The creation of GT7s acknowledged the detrimental
 

consequences of paternalistic development models by reducing state control and
 

direction. This institutional innovation has flourished, springing up from
 

existing institutions, attracted by the potential benefits of access to credit.
 

However, it suffers from some of the same liabilities of existing and early forms
 

of peasant organizations: membership is illiterate, lacks skills and experience
 

in organizational and business management, and there are no resources available
 
an important
for strengthening the GIEs. Nevertheless, GIEs have proven to be 


institutional innovation with potential to play a useful role in providing
 
In the Senegal River Valley, intensive
agribusiness services to producers. 


irrigated agriculture combined with the withdrawal of SAED from various
 

commercial functions has stimulated rapid growth of GIEs which are assuming
 

functions previously monopolized by the state. In the last decade, peasants have
 

increasingly taken matters into their own hands, organizing their own
 

associations, continuously asserting their independence from the government and
 

establishing their own agendas. These associations also have considerable
 

potential. It will take time for them to develop the capacity to undertake more
 

complex functions. Resources are needed for training memberships and officers
 
and strengthening the organization themselves. Selective and measured support
 

of some of these associations might enable them to play important roles in
 

extension and rural savings and loan functions. Finally, the two movements may
 

complement each other. Associations may register as GIEs and enjoy the
 

privileges this legal status conveys.
 



CHAPTER VI
 
STRATEGIC IMPLICATIONS
 

The Focus is on Crop-Based Agriculture and Agro-Forestry 

The preceding analysis reviewed Senegal's agricultural sector with the 

primary focus on agro-forestry and crop-based production systems. The analysis
 

explicitly excluded three of the four sub-sectors defined as part of Senegal's
 
There are several
primary sector: industrial forestry, fishing, and livestock. 


reasons why this orientation has been selected:
 

# 	these sectors are already supported by other donors (specifically the
 

Germans, the Japanese, the Canadians and the World Bank);
 

# 	it is consistent with conditions of the DFA in that a majority of the
 
rural population depends on crop-based agriculture as the primary source
 
of 	food and income (and this is unlikely to change in the foreseeable
 
future); and
 

* 	given the resources available (financial and other), the Mission does
 
not believe it has a comparative advantage In these sectors.
 

Given this focus, the purpose of the analysis has been to outline the
 
cause-effect-consequences sequence for the existing system and, then, to identify
 
opportunities and potentials for strengthening economic growth in Senegal's rural
 
economy. This focus is not intended to diminish the importance of the other
 

three sectors, nor is it intended to suggest that they lack development potential
 
imbedded within them (although at the present, on the basis of contribution to
 

real GDP, forestry and fishing account for only a total of 5% of GDP, while crops
 
and livestock account for about 15%). It is also fully recognized that in many 

ways, these sectors are interdependent: in some parts of Senegal crops and 

livestock are complimentary to production, and certainly supplementary to family 

income; the same is true of artisnal fishing in some parts of the country; and 

forestry (meaning specifically industrial forestry - such as the charcoal 

industry) is complimentary in Lhe sense that it clears land that may be used 

for agriculture and grazing (not necessarily a good effect) and it is clearly 

competitive in that it removes vast amounts of woodfuel from local communities.
 
These factors are not ignored by the analysis, but they are not pursued to
 
develop explicit consequences within or among the forestry, fishing and livestock
 
sub-sectors.
 

Improved Resource Productivity: the Key to Growth at the National and Rural Levels 

The primary sector, while diminishing in overall importance in the macro
 

statistics, remains the main source of employment and one of the main generators
 
of national income. This is especially true for the portion of GDP originating
 

outside Dakar (Dakar accounts for about 55% of total real GDP, which in turn is
 

dominated by the services sector and government administration and, thus, donor
 
financing).
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GDP, especially GDP originating in the primary sector, is highly variable
 

largely (but not totally) because of weather variation. Real growth in the
 

primary sector has been positive, but the growth rate has also tended to decline
 
can be atcribuLed to
 over time. Part of the reduction in the rate of growth 


world prices and weather, but part can also be attributed to declining
 
sector is divided into the
productivity. This is especially evident when the 


agriculture (crops), livestock, fisheries, and forestry sub-sectors.
 

The agriculture sub-sector has essentially stagnated. In 1989, real GDP
 

in 1.977. This stagnation
in this sub-sector was only slightly above the level 

to livestock
has been accompanied by a shift in relative importance from crops 


and fisheries. Yet, two-thirds of Seneg'l's active population is rural and 60
 

percent of the rural population lists agriculture (in the broad sense) as 
their
 

some basic constraints yet to be resolved.
profession. Clearly, the sector has 


Information provided in this analysis shows that there has been a general
 

decline in productivity in both food and cash crops and that increasing demands
 

have and will continue to be made on limited natural resources and a land base
 

which does not permit area expansion as a general "solution" in large parts of
 

the nation. Resource productivity is a major issue.
 

The present COS investment program has been targeted to support policies
 

established by the 1984 New Agricultural Policy, the 1986 Cereals Policy and four
 

World Bank Structural Adjustment Loans. Since existing policy is skewed toward
 

irrigated agriculture, the investment program is similarly skewed:
 

4 	in the primary sector investment plan "agriculture" (essentially
 

irrigation system development) accounts for almost 50% of the total;
 

+ 	nearly 40% of the "agriculture" sub-sector investment plan is aimed at
 
sector
the St. Louis Region, which, with 26% of total primary 


investment, has the largest regional share of investment;
 

4 	donors supply 82 percent of expected investment in the primary sector,
 

and as a group their programs are all at least 50 percent in the
 

agricultural (essentially irrigation) sub-sector; and
 

# 	 given the above, it is not surprising that a small portion of the 

planned investment is aimed at improving and protecting the soil. Only 

8.7 percent of the total is in the forestry/natural resources sub-sector
 

and only 8.6 percent of all primary sector investment is expected to be
 

in the groundnut basin, where soil problems are the worst.
 

to
* 	 The analysis shows that investment priorities must be adjusted 


emphasize more efficient and broader based natural resource management.
 

Balancing Population and Resource Productivity - the Long-Term Solution 

Between 1976 and 1988, the nation's population grew at 2.7 percent per year 

(2.1% for the rural population and 3.8% for the urban population). About 40 

percent of the total population is urban and by the year 2000 the urban 
There is no expectationpopulation will account for 44 percent of the total. 


that Senegal can achieve food self-sufficrency. unless immediate steps are taken,
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to
the day is rapidly approaching when Senegal's resources will not be able 


support its rural population, even in good years. The portion of the country
 

with the majority of the rural population has little room for cropland expansion
 

and highly variable rainfall and, thus, highly variable production. Virtually
 

all of this land is extremely susceptible to erosion, with little ac!:ual
 

investment targeted to resource management. This, combined with the high rate
 

of population growth, has a number of negative impacts:
 

# a steady decline in the area cultivated per agricultural worker;
 

# extension of farming to marginal land;
 

* a shift from cash to food crop cultivation; and
 

* an increasing food production deficit.
 

For all intents and purposes Senegal has abandoned (at least in terms of
 
-
investment) its most intensely cultivated and most densely populated rural area 


the Groundnut Basin, and the development program has ignored basic problems in
 

most of the potentially productive regions of the Casamance and Tambacounda. The
 

soil resource has been "mined" to such a degree that it is incapable of producing
 

enough food to feed the nation (often not enough to feed even the rural
 

population). As the result of stagnant production, the real value of
 

agricultural output has stagnated over the last 14 years, and the real, gross
 
value of marketed output (cash income from crops) has declined az 2.5 percent 

per year. A rural population growth rate of 2.1% means real Per capita cash 
income has declined by 4,6% per year. In the absence of a significant and 
sustained effort to improve efficiency and productivity, there is little prospect 
that Senegal's rural population can hope for a better life. 

Policy and Institutional Contributions to a Growth Environment 

Untangling the political, social, environmental/resource and economic 
interdependence and ascribing cause and effect to arrive at solutions is not a
 

simple task. But, in a broad context, certain facts are evident: the more the
 

elements of a system are controlled and protected, the less controllable and more 
complicated the system. The policy to expand local rice production at any cost 
is a good example. This analysis has shown that under current pricing and 
marketing policies, without massive subsidies, farmers in the Senegal River 

Valley cannot possibly produce and market rice competitively. Yet, the majority 

of Senegal's investmenc in agriculture ..nd the majority of its agricultural 
credit is focused on irrigated rice in the Senegal River Valley. Rice is the 
"wage good" in Senegal and is, thus, firmly attached to political and welfare 

issues. Rize represents over half of urban cereal consumption, and while it 

represents about 29 percent of the rural diet, its importance has been 

increasing. Nationwide, rice is the most important cereal in the diet, It is 

worth noting that the suggested geographic region produces as much rice as the 

River Valley, at much lower cost. 

On the surface, there would seem to be three possible solutions: increased 
urban employment and incomes; production of cash crops with which to purchase
 

more food and to contribute to growth in agro-processing and agribusiness; and
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increased production and consumption of local cereals - which also creates income
 

and business opportunities.
 

policy statements (SAL IV) and the ongoing Agricultural
The most recent 

to some degree. These
Sector Adjustment dialogue will reorient the system 


programs are aimed at extending the disengagement begun by the NAP, particularly
 
They are also aimed
the privatization of SONACOS, SEPFA, and SAED rice mills. 


at a more liberal and more flexible pricing system (completely liberalized local
 

rice pricing system, and more flexible cotton and groundnut prices) and at
 

completing the elimination of input subsidies (SODEFITEX). All of these
 

measures, some already negotiated (SAL IV) and some still under discussion
 

(PASA), are aimed at reorienting the regulatory and economic environment and the
 

investment program toward where the rural population lives and toward developing
 

a more stable and a more flexible rural economy controlled by rural people.
 

These programs also push for better resource management with more local 

and personal control over resources. Resource tenure, especially for products 

from trees planted by individuals, and assurance that individuals will retain 

control of land on which they make improvements (irrigation structures as well 

as natural resource related improvements) are especially important. The "tree 

tenure" question should be view as a pricrity issue because it relates directly 

to agro-forestry. Fortunately, it is also the mos;t easily resolved. A new 

forestry code is being prepared which will establish appropriate "rights". What 

is important is that the regulatory aspects of the code establish clear and 

simple procedures for production and/or sale of home produced tree products. 

The land tenure question is much more :omplicated and unlikely to be resolved 

in the near-term. Customary land rights, so long as they are clearly understood 

and under local control, provide a reasonable amount of security for land holders 

(the exception is the Senegal River Valley, where large investments are at 

stake). In all cases, there are also intra-family resource allocation and 

control questions (land/labor, young/old, male/female) none of which are being 

addressed in any detail by the present discussions. The resolution of these 

issues would have to be classified as long-term and unlikely to be resolved until 

the rural economy has achieved basic security. These issues are, however, 

extremely important because they are the fundamental determinants of how land 

and labor are allocated at the farm level. Any program which begins to implement 

a development strategy - particularly the kind of strategy being suggested here -
will have to deal with these issues. Increasing population pressure, especially
 

in the regions where land is already scarce, will bring these problems forward,
 

perhaps faster than the existing system is ready to deal with them unless local
 

institutions are strengthened.
 

A Resource Focused Strategy 

The combination of a limited and fragile resource base and high and
 

increasing population densities means that Senegal could face a future in which
 
the average farmers have
it is constantly at the edge of disaster. While on 


managed to maintain yields at stable levels (even increasing slightly in the
 

southern parts of the country), the larger part of the land resource base has
 

generally been ignored. Even though average yI'elds have been somewhat stable,
 
been so that there
the year-to-year variation has increasing, each year is
 

greater risk that the rural population will not be able to feed itself. And,
 

this has been accompanied by a steady decline in the amount of land dedicated
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to cash crops with steady (2.5% per year) declines in real cash revenues. Over
 
time, the open" of new land and the introduction of higher technologies
 
(essentially improved seeds and animal traction) have managed to compensate for
 
an annual produ.: -vity decline which has been estimated at between three and five
 
percent per year. These were introduced under highly subsidized programs which
 
the GOS was not, and is not now, capable of supporting financially, so it is
 
reasonable to expect yields to begin to decline, along with a considerable
 
increase in soil lost to erosion. Farming, as practiced in much of the country,
 
contributes by removing virtually all crop material from the soil. The organic
 
matter content of Senegal's soils drops rapidly once the vegetative cover is
 
removed, which means reduced productive capacity, las: water retention, lower
 
responses to inputs such as fertilizer and increased vulnerability to even
 
marginal changes in the weather. While in some regions (especially the Gruundnut
 
Basin) the productivity loss may have stabilized (it is as bad as it can get),
 
any newly opened land risks a similar fate and most of the land now in use is
 
classified as extremely susceptible to erosion.
 

The decline in soil productivity has been compensated, to some degree, by
 
the use of improved seeds etc., but there is clearly a limit at which this will
 
reach the point of diminishing returns. (Malten, for example, suggests that for
 
millet there are no real genetic advances to be made.) This doesn't mean however
 
that there are no possibilities for increased productivity. The technology
 
review has shown that soil and water management techniques can add between 30
 
and 180 percent to millet and sorghum yields, as well as contributing to
 
stability and even increased productivity of most other crops. Crops, especially
 
in areas which have the "nev land" potential and enough rainfall, can be more
 
productive. With the proper input technologies, yields of rainfed rice, maize
 
and sorghum can be increased 50-100% and acacia albidia (because of the soil
 
nutrients it pulls from the deep soil and increased organic matter) is reported
 
to increase groundnut yields as much as 40% and millet yields 50% to 150%.
 

Thus, a strategy to focus on arresting the decline in resource productivity
 
is both desirable and feasible. Indeed, this analysis shows that it is critical
 
for Senegal's progress in the 21st century.
 

A Geographic Focus 

Senegal does have some agricultural potential and numerous areas where the
 
existing system can be made more productive. The Senegal River Valley is one
 
such area. Vegetable production in the Niayes is another (although a problem
 
is developing between degradation of basic water sources and area expansion),
 
and there is considerable unused, moderate potential land in that part of the
 
country which lies south of the 400mm usable rainfall isohyet'. Since there is
 
about 1.7 million hectares of additional exploitable land in the regions south
 
of the 4 00mm usable rainfall isohyet, and since there are already several large
 
donors active in the Senegal River Valley, the conclusion of this analysis is
 
that a USAID development strategy should concentrate on .he southern part of
 
Senegal. A large potential exists in this region, but it must be developed with
 

1
The 400m reliable rainfall isohyet and the related geographic area was defined in Chapter III. 
Briefly, it is the region which receives 400mn of well distributed rainfall 80% of the time over a 90 day period 
(a minimum for sustainable rainfed agriculture). This area includes almost all of Kaolack, slt of Fatick, 
Ziguinchor and Kolda and most of Tatmbaco da. 
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a view to maintaining the resource base, otherwise there is virtually not hope
 
for sustainable real economic growth in the rural economy.
 

That portion of the country which is south of the critical rainfall level 

has the greatest potential for expanded rainfed agriculture and is the least 

density populated, especially the Casamance and Tambacounda. It contains over 

50 percent of the national rural population and itself is over 80 percent rural. 

This area possesses a wide range of development alternatives, but has, as well, 
some marketing/transportation and land/population management constraints. Thile 

this area contains some of the "best" land (Senegal has no land that would be
 

classified as "good") a large portion of this land is also susceptible to
 

erosion, once the vegetative cover is removed. This region also has the largest
 

forested area, but pressure from "mining" newly cleared land for crop production
 
and to provide woodfuel (woodfuel provides 69% of the nation's energy) continues
 
to place more and more land at risk. Exploitation for woodfuel alone can be
 
expected to account for vast clearing (Senegal's national fuelwood sustainable
 
density is well below 20 people/km2 but the population density is already
 
35/kM2). Regeneration and natural forestry management are the best options for
 
the rural communities where woodfuel provides virtually all of the energy and
 
where women and children are spending increasing amounts of time collecting wood.
 

Agro-forestry is important because of its link to livestock (as a major source
 
of feed during the dry season), its contribution to soil organic and mineral
 

content, and as an anti-erosion agent. The advantages of integrating resource
 
focused agro-forestry in the farming system cannot be denied (this is espec.ally
 
relevant for the northern parts of Senegal outside the suggested geographic area,
 
and in the northern parts the suggested focus region).
 

Senegal also has a comparative advantage for the production of crops
 

suitable to these regions (millet, maize, cotton, and groundnuts). These land
 
resources will clearly have to be brought into production, and probably
 
relatively soon. The advantage to Senegal is that these lands are located in
 

a zone which has sufficient rainfall for most cereal crops. The disadvantage
 
is that most of these soils are extremely susceptible to erosion once the
 

vegetative corer is removed and most of the area is some distance from the major
 
urban centers.
 

This geographic focus concentrates investments in the areas with the
 

greatest potential and increases the efficiency of this investment. It has the
 

added advantage of initiating appropriate resource management before the
 
resources become severely degraded.
 

Programmatic Options 

This analysis was not intended to develop a specific strategy or a specific
 
set of interventions for the USAID Mission, but it is evident that if the Mission
 

is to have an agricultural strategy, then it needs to address (or select among)
 

several distinct issues: the first is population management, which though
 
necessary for the long-term cannot produce an appreciable i'npact over the current
 

strategy time frame; the second is an appropriate policy and program environment,
 
which is now being discussed with the GOS; the third is producer resource
 
control, especially the right to manage the harvest and sale of farmer produced
 
tree products - now being discussed under the new forestry code; the fourth the
 

development of appropriate and more productive technology; the fifth is training
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and access related to resource and productivity management practices; and a sixLh
 
is the eventuil.development of a grain storage, marketing and processing system

(very important if appropriate productivity enhancing measures are widely
 
accepted). There are also clear program and non-program support issues.
 

Non-Project Support and Food Aid 

The nature of the strategy suggested by this analysis will require a wide
 
range of participation: individual, family, village, rural community, local and
 
regional authorities, institutional, and an explicit national commitment. There
 
is an important function for non-project assistancc 'including food aid) at each
 
level. Since the -trategy is resource oriented, and since, finally, it is the
 
inaividuals (perhaps, but not necessarily, defined as a family unit) who must
 
dr 	 ide to act, it is critical that they have both the incentive and the
 
flexibility to do so. Focused policy and appropriate regulation must create the
 
appropriate environment (which will mean more deregulation, revision of licensing
 
procedures, continued state disengagement, establishing pricing systems which
 
reflect resource costs and values, reorientation of investment priorities and
 
programs, and especially clear and widely understood individual and community

rights to use and control their own resources). None of these elements is
 
without immediate as well as continuing cost. In addition, the state, as it
 
disengages from the sector, leaves substantial debts - they will need to be 
cleared before the private sector can be expected to show much enthusiasm. Some
 
of 	the maJor policy issues a"e:
 

+ 	establishing farm pricing systems for rice, groundnuts and cotton which
 
are more flexible and more closely tied to world market prices;
 

+ 	complete e.imination of the input subsidies now paid by SODEFITEX to
 
cotton producers;
 

# 	privatization of the state owned rice mills and liberalization of the
 
local the local rice marketing and processing system;
 

# 	elimination of the inter-regional transport subsidy on imported rice 
this should accompany the rice sector privatization initiative;
 

* 	reduce the role and function of CPSP (government rice import and
 
distribution agency) to facil'tate private sector entry into rice
 
importing (broken grain rice, the intermediate and wholegrain portions
 
are already opcn, but they need to be encouraged as well);
 

* 	privatization of the edible groundnut sector (already agreed but still
 
to be implemented);
 

# 	complete privatization of the agricultural credit bank (CNCAS); and
 

+ 	passage and implementation of the new forestry code;
 

Given the appropriate policy and regulatory environment, it is possible
 
to imagine a scenario covering the next ten years under which Senegal develops,
 
protects, and to some degree regenerates its basic land and forestry resource
 
base, to achieve a productivity gain of 4 percent per year. If the rural
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population continues to grow at about 2 percent per year, this would mean a 2
 
percent per year gain in the per-capita value of farm output (at constan costs
 
and prices) and a substantial improvement in rural fuelwood supplies. The region
 
suggested as the geographic focus would produce a 42 percent surplus over its
 
own food needs - enough to meet the deficit in the rest of the rural Senegal.
 
Nationwide, Senegal would still have to import between 25 and 30 percent of it
 
food needs (and this assumes that the population would shift from imported rice
 
to locally proouced cereals). Imbedded within this scenario are two risks that
 
Senegal's food aid needs would be higher than they are today. In the near-term,
 
while such a strategy is being put in place, land might be taken out of
 
production, thus increasing the short-term need for food imports. In the longer
 
term, farmers may shift from food to cash crops once the, have met their own food
 
needs. In the latter case, farm incomes would increase substantially, but this
 
would mean a considerable increase in the need for imported food for the urban
 
population. While it is possible for Senegal to improve its overall food (and
 
rural income) status, it is difficult to imagine a situation under which Senegal
 
will not require assistance either directly in terms of food, or financinp with
 
which to purchase food and definitely to support any investment,
 

Project Assistance 

The solution to the problems outlined above requires a commitment to both
 
parts of the "carrying capacity" dilemma: reduced rate of population growth and
 
better resource management. The solutions do not necessarily mean higher cash
 
expenditures by farmers, but it does imply an intense effort to communicate
 
benefits and consequences of good or bad resource management to farmers (as well
 
as administrators). There are als some labor implications. In the Casamance,
 
for example, rice is grown by thewomen and there may be some question about how
 
much control they have over land and land use decisions. It varies by region,
 
but women are generally the major food producers while men are the main cash crop
 
producers. Thus, any program would have to account for differing goals (food
 
vs cash) and different levels of decision power and resource control. The
 
"compound" or family group social system may also have implications. Since an
 
individual may not know from year-to-year what land he or she will be allocated
 
by the compound head, there may be less incentive to adopt or continue
 
conservation measures. That is, given the land tenure system in Senegal, soil
 
and water conservation measures probably will have to be focused on the compound
 
rather than on the individual farmer.
 

An appreciable number of technologies have been developed in Senegal or
 
elsewhere, and, possibly subject to verification in the Senegalese context, are
 
available for dissemination. The main agricultural research institution (ISRA),
 
which has been relatively effective in developing technologies, could be improved
 
and could help to support a natural resource focused strategy through further
 
technology research and testing. The analysis has also demonstrated that there
 
is a fairly large number of farmer and Non-Governmental Organizations which could
 
be mobilized to assist in implementing such a strategy. These institutions would
 
need to be strengthened and care would have to be taken in selecting groups and
 
NGO's which have resource related agendas.
 

A weakness does exist - the extension system. The World Bank is now 
engaged in strengthening the extension system (PN'A), but USAID cannot expect, 
in the near term, that it will be an effective vehicle for technology transfer 
and farmer training. Finally, while the largest agribusiness firms have engaged 
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in developing seed, equipment, and chemical input demonstration plots, they 
cannot be expected to show much interest in the kinds of interventions which 
appear to be needed. In time, agribusiness would benefit, because a resource 
based strategy would set the stage for the kind of a,riculture which could 
eventually respond to the kind of technologies they sill. The information 
available demonstrates that these "instruments" exist (the research system has 
already investigated many farm based techniques and technologies and food 
processing technologies are available). The one remaining and crucial issue is 
the incentive and the capability of the institutional system to deliver these 
tools to the user - project and non-project assistance may be appropriate in both 
cases.
 

All of this suggest some specific kinds of project assistance to support
 
the strategy. At the administrative level (both national and local) there may
 
be a need for assibtance 4n developing and disseminating appropriate resource
 
and forestry related management skills (this would include understanding and
 
application of regulations, training in resource management, development and use
 
of information systems, and possible development of marketing systems for farm
 
produced wood products). Particular attention will have to be placed on
 
involving local communities and rural associations. This will be important from
 
the point of view of common lands and resource protection, reforestation, and
 
erosion and water control. That is, there are some interventions which will
 
explicitly require contact with individuals, some with families, and some with
 
community groups.
 

The foregoing suggests some specific kinds of project assistance that would
 
be appropriate. Adaptive research and technology, validation of crop-based
 
farming systems focused on improved resource management (soil, water and
 
vegetative cover, especially tree;) will be necessary to produce a stream of
 
farmer ready technology. ISRA will need to be strengthened, particularly its
 
research and financial management. Collaboration with PVO's and farmer
 
organizations can be expanded to improve the quality of research and farmers'
 
access to the results. Various technologies and techniques are ready or near
 
ready .which can increase watershed management practices, erosion control,
 
impro-ed, integrated livestock-crop production systems, agro-forestry,
 
regeneration of vegetative cover; and natural forestry management. Grassroots
 
organizations have considerable potential for transferring these kinds of
 
technologies to farmers through training and demonstration, but their
 
organizational, managerial and technical capacities will have to be strengthened.
 
USAID's new PVO project represents one vehicle for launching such an initiative.
 
Improved resource management will also require stronger local institutions.
 
"Communit6s Rurales", village associations and other kinds of organizations can
 
be strengthened to play a stronger role in maintaining community control over
 
forests and grasslands and to mobilize participation in investments requiring
 
community-level cooperation. The private sector can be stimulated through
 
improved efficiency in semi-industrial scale processing and development of new
 
products (especially for corn). Market development for forestry products also
 
offers opportunities to supplement real incomes and increase incentives for
 
improved forestry management. Improved technology, and strengthened instizutions
 
operating in an environment offering greater producer incentives are essential
 
elements of a strategy to address Senegal's rural development challenge.
 

In addition to the PVO Project, the Mission has several other projects 
which also fall within the "window" defined by the kind of strategy suggested. 
Southern Zone Water Management fits perfectly in that it addresses both water 
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management, land reclamation and land resource protection and it is located in
 
the suggest geographic area. The Senegal Reforestation Project has already
 
acquired considerable experience with local community groups (and individuals)
 
and a combined agro-forestry soil- productivity enhancement program could build
 
on this experience. The Mission has a long experience with Senegal's main
 
agricultural research institute (ISRA) and is well situated to help it improve
 
both its own operations and its ability to conduct appropriate and related
 
technology testing and its ability to (if necessary) help train appropriate
 
groups. Finally, the Mission has considerable experience in family planning in
 
Senegal. Even though it is unlikely that such a project will have appreciable
 
impact over the period of the new strategy, population control is absolutely
 
essential, otherwise the expected gains will evaporate shortly after they have
 
been achieved. It is fundamental. if Se-2Zal's resources continue to be
 
pubjected to the kinds of abuse they now s-. :er. developmert is ouite frankly
 
impossible, and social, economic and political upheaval is i certainty.
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TABLE 1. HEAL GROSS DOMESTIC PRODUCT BY SECTOR (BILLIONS 1917 CONSTANT CFA) 

PRIMARY SECTOR SECOND TERT- SALARIES "I)TAL IMPORT EXPORTRESOUR POPULAT GDP 
YWAR ............... . .-- - -.. ----------...ARY IARY . .---- .-.. ..... GDP GOODS GOODS GAP ION PER YEA\R 

AGRI- LIVE- FISII- FOREST TOTAL SECTOR SECTO ADMIN. DOMES TOTAL AND AND (000'S) CAPITA 
CULTURE STOCK ING TOTAL TOTAL IC SERVICE SERVICES 1.030 (FCFA) 

1959 78.5 50.9 130.1 39.3 3.5 42. 303.2 159.2 170.1 -19.1 3,041 99.704 1959 
1960 85.0 5.7 121.3 41.2 3.3 44.5 31)9.5 173.3 15.1.4 -14.9 3.131 91.144 1960 
1961 73.6 56.0 149.2 41.1 3.5 44.6 32.3.4 161.3 150.0 -11.3 3,224 100,303 1961 
1061 92.7 59.1 136.5 42.0 3.6 45.6 333.9 150.4 145.0 -35.4 3,320 100,532 19,2 
1963 94.7 61.0 145.2 42.3 31 46.1 347.0 179.3 135.3 -46.0 3.418 101,517 1963, 
1964 95.0 65.2 145.9 45.7 3.8 49.5 355.6 174.3 131.1 -42.5 3,520 101.036 1964 
196$ 105.7 67.4 147.4 46.0 4.0 31.0 370.5 169.1 132.0 -37.1 3.624 102,237 1965 
19 94.5 68.8 161.0 47.0 3.8 ,0.8 381.1 179.1 147.0 -32.1 3,731 102,133 1966 
1967 103.0 71.9 145.8 43.8 4.0 52.8 376.5 187.5 140.1 -47.4 3,842 97,994 1967 
1968 103.5 74.6 176.j 42.2 3.8 46.0 400.2 176.4 147.6 -28.8 3,956 101,162 1963 
1969 105.5 76.3 151.7 34.8 3.6 33.4 373.9 160.2 145.4 -14.8 4,073 91,791 1969 
1910 111.6 82.9 163.7 44.0 3.8 47.8 406.0 178.5 158.3 -19.7 4,194 96,800 1910 
19)1 93.2 85.0 177.1 46.5 3.6 50.1 405.4 1729 140.6 -3.3 4,319 93.173 1971 
1972 115.4 86.3 178.5 46.9 3.8 50.7 431.3 172.7 160.2 -12.5 4,447 96,994 1912 

1973 96.8 85.0 175.3 46.5 3.6 50.1 407.2 171.5 140.2 -31.3 4,579 8..936 1973 
1974 119.2 94.7 162.5 45.1 28 47.9 424.3 174.8 149.6 -25.2 4,714 90,001 1914 
1975 124.2 97.1 184.9 47.1 3.0 50.1 456.3 195.3 168.5 -26.1 4,854 94,001 1975 
1916 142.3 107.6 187.6 56.0 3.5 59.5 497.0 217.8 195.9 -21.9 4,998 99,.436 1976 
1917 74.1 32.3 11.1 1 32.5 113.1 177.0 57.0 4.0 61.0 483.6 251.7 209.2 42.5 5.,133 94,211 1917 
1978 44.9 30.2 17.9 8.2 101.2 1OL9 191.7 64.6 4.1 68.7 464.5 206.6 137.6 -.69.0 5,272 S,110 1971 

19/9 75.8 31.1 13.4 8.4 128.7 114.3 117.3 61.5 5.3 66.5 497.1 211.9 166.5 -52. 5,414 91,814 1919 
1950 51.8 30.5 14.1 I.8 105.2 110.9 192.9 65.7 6.0 71.7 480.7 208.9 142.5 -C6.4 5.560 86,450 10's) 
1951 45.9 31.1 13.6 8.7 99.3 117.2 i84.8 69.2 6.5 75.7 477.0 228.1 141.9 -46.2 5,711 83,525 1931 

1982 63.3 32.0 14.8 8.8 123.9 134.8 211.1 73.3 6.5 79.8 549.6 720.3 196.9 -23.4 5,865 93.710 1932 
190S 726 33.0 15.6 8.7 129.9 !37.8 2127 76.7 6.5 83.2 563.6 231.2 197.1 -34.1 6,023 93.570 195) 
1914 4zo 31.4 18.0 8.7 107.1 135.3 207.4 81.2 6.5 87.7 537.5 242.2 197.6 -44.6 6,186 16,890 1934 
195 46.3 41.5 19.0 8.8 115.6 135.0 211.5 84.0 8.9 92.8 557.9 728.3 166.3 -6,0 6,353 87,816 1935 
1956 $5.6 43.1 19.7 9.0 127.4 144.6 230.2 72. 8.5 80.9 583.1 2428 191.4 -.1.4 6,525 89,369 1956 
19S7 54.2 45.6 21.1 9.4 130.9 156.0 235.7 74.S 9.0 13.2 606.4 245.4 194.2 -51.2 6,701 90,495 1957 
1985 6Z7 43.0 20.8 9.9 141.4 163.4 242 74.9 9.3 84.2 637.0 247.6 203.9 -43.7 6,832 92,562 1953 
1959 5.3 49.4 20.9 10.2 iM.9 165.9 243.5 77.2 9.6 86.8 629.1 249.1 211.6 -37.5 7,061 89,010 19.9 
199 60.7 51.4 21.7 10.5 144.3 171.9 25).8 78.4 9.9 882 655.2 244.1 209.1 -35.0 7,259 90,264 1990 

SOURCE: ,IEFIDIRECTION DE LA PREVISION. Note: in 1990 [he constant value GDP was changed to a 1917 bqse. The dela above (1988-1990) were revised accordin8 the IF. chang. (mac) U", 



iA:.:,ex i. i'iAL't: 

Table 2. :enernl: :,umvnAry nid Timae rrame for 11acroconomltc sld Structural
 
Adjustment I'OIlcies, 1989/90-1991/92
 

Objectives StrAtr.i to And ikasures Tlmn& 1/ 

I. nL Optimize allocALion ,f 
available resources lthln 
a ftACruecOiOiaC and 

aectoral framework. I'lace 

greaLer Cmps Is an 
directly pruductive And 
priority reabitlLatlun 

Adopt an appropriate puilic 

Investment progrAm for Cecil year 
In Liht contest of a tirec-year 
rolling public lnvcsLmnt 

program. 

June 1919, 

June 1900. 

Juie 1991. 
and 

act ivities. 

v#IluLt financing 
rcquirements. recurrent 

coat. and debt service 

ioplications of uprojecLa. 

Rationalize budget preparation 
and ensure close coordination of 

minatries involved. 

1989/90, 
1990/9i, and 
1991/92. 

Strengtilcn capabilities of 
technical ministries to 

undertake project 

idCetI IicatLion, 

fcaSib1tY ituiiaes, and 
mOnlLor iiq. 

Transfer responaLbiItLes for 
project Identification and 

preparation to certain technical 

ministr ie. 

1989/90, 
1990/91, 

1991/92. 

and 

Adopt and perludically review 1989190, 

Sector liivtSLmCnt stratcglea. 1990/91, 
1.91/92 . 

and 

Adopt uniform approach to 

project preparation and 
appraisal. 

1989/90. 

Improve overall control 
And monitoring uf public 
Investmenlt expenditure. 

ConsolidAte tie LnveLmenL 
Lutllys .financed by foreign 

rranitsand loans iLi the 
regular budget monitoring and 
expenditure control processcp. 

1929/90. 

l1,frove tile 
projects. 

0cltlLoring of 1989/90, 
1990/91, 
1991/92. 

and 

2'. rridct,,al ricl$c' 
reirrm 

Czpan.d And diversify 

producLion; Increase net 

contribution to public 
finances; narru price 

distortion$s. 

Pureue and develop Lise reform 
process envisaged in the iow 

Agricultural Policy. including 
gradual elimination of price 

distortions and subsidies and 

1989/90, 
1.90/91, 

1991/92. 

and 

disengagement of Government 

productive and commercial 

activities. 

from 

rinali;e an AgrIcultural 

Development Policy Statement 

(LrDA), 

1989. 

A. Cereals sector Promote substituLlon of 
domestic coarse gralns for 

Imorted rice. 

Test suitable technololies at 
differecnt scles of production. 

1989/90, 

1990/91, 

1991/92. 

and 

Set criteria for adjusting price 

of rice to provide an adequate 

degree of prutection for local 

cCrCaIs. 

1919. 



TABLE I.A. REAL GROSS DOMESTIC PRODUCT BY SECTOR (Annual Percent Change. BILLIONS 1977 CONSTANT CFA) 

IMPORT EXPORT RESOUR POPULAT GDPPRIMARY SECTOR SECOND TiIt 'I-	 SALARIES TOTAL 

..... . ARY LARY ------------- GD....GDPGOODS GOODS GAP ION PER YEARYEAR ..................................................---.... 

AND (00O'S) CAPITAAGRI- LIVE- FISH1- FORESTTOTAL SECI'OR 	 SI:CiO AIMIN. DOMES TOTAL AND 

TOTAL IC SERVICE SERVICES 1.030 (FCFA)CULTURE STOCK ING 	 TOTAL 

19591959 

1960 7.9% 3.5% -2.6% 4.8% -5.7% 4.0% Zi% -. 4% -6.9% -270% 3.0% -0.9% 1960
 

1961 -13.4% 
 6.3% 17.2% -0.2% 6.1% 0.2% 4.5% -6.9% -5.3% -24.2% 3.0% 1.5% 1961 

26.0% 5.5% -8.5% Z2% Z9% 2.2% 3.2% 11.% -3.3% 213.3% 30% 0.3% 19621962 
Z2% 3.2% 6.4% 0.7% 5.6% 1.1% 	 3.9% -0.6% -8.1% 29.9% 3.0% 0.9% 19631963 


0.0% 7.4% Z5% -z% -1.1% -7.6% 3.0% -0.5% 1964

1964 0.3% 6.9% 0.5% 80% 


1965 11.3% 3.4% 1.0% 0.7% 5.3% 1.0% 4.2% -3.0% 0.2% -127% 3.0% 1.2% 1965
 

1966 -10.6% 2.1% 13.3% 2.2% -5.0% 1.6% 
 .9% 5.9% 11.4% -13.5% 3.0% -0.1% 1966 

9.0% 4.5% -10.9% 3.8% 5.3% 3.9% 	 -1.2% 4.7% 4.7% 47.7% 3.0% -4.1% 1967
1967 

0.5% 3.8% 18.3% -13.5% -5.0% -1Z9% 6.3% -5.9% 5.4% -39.2% 3.0% 3.2% 196
 

1969 1.9% Z3% -1Z7% -17.5% -5.3% -16.5% -6.6% -9.2% -1.5% -48.6% 3.0% -9.3% 1969
 

1970 5.8% 8.7% 6.5% 26.4% 5.6% 24.5% 8.6% 11.4% 9.2% 33.1% 3.0% 5.5% 1970
 

1971 -16.5% Z5% 8.2% 


1968 

5.7% -5.3% 4.8% -0.1% -3.1% -11.5% 64.0% 3.0% -3.0% 1911 

5.6% 1.2% 6.4% -0.1% 13.9% -61.3% 3.0% 3.3% 1972 

-1.2% -5.6% -0.7% -IZ5% 150.4% 3.0% -8.3% 1913 
1972 23.8% 2.0% 0.5% 	 0.9% 

1973 -16.1% -720% -1.8% -0.9% -5.3% 


1974 23.1% 11.4% -7.3% -3.0% 
-2. % -4.4% 4.2% 1.9% 6.7% -19.5% 3.0% 	 12% 1974 
4.4% 1975

1975 4.2% Z5% 13.8% 4.4% 7.1% 4.6% 7.5% 11.7% IZ6% 6.3% 3.0% 


1976 14.6% 10.8% 1.5% 18.9% 16.7% 188% 8.9% 11.5% 16.3% -18.3% 3.0% 5.% 1976
 

-6.9% 5.1% -5.7% 1.8% 14.3% 2.5% 	 -Z7% 15.6% 6.8% 94.1% 2.7% -5.3% 1977 

-3.9% -17.9% -34.2% 624% 2.7% -6.5% 1978 
1977 
1918 -39.4% -6.5% -1.1% Z5% -23.6% 	 -9.0% 8.3% 13.3% Z5% 1Z6% 


11.1% -23% -4.8% 29.3% -Z% 7.0% 6.0% 21.2% -24.5% Z7% 4.2% 1979

19"9 68.1% 3.0% -25.1% 14% 27.2% 


13.2% 7.3% -3.3% -4.6% -14.6% 27.4% 27% -5.8% 1950
1980 -31.7% -1.9% 5.2% 4.8% -18.3% -3.0% 3.0% 6.8% 

8.3% 5.6% -0.8% 1.2% -0.4% 29.8% 2.7% -3.4% 1981
1981 -11.4% Z0% -3.5% -1.1% -5.6% 5.7% -4.2% 5.3% 


5.4% 15.2% -3.4% 38.8% -779% Z7% 172% 1982

1912 48.8% Z9% 8.8% 1.1% 24.0% 15.0% 14.2% 5.9% 0.0% 


Z5% 4.9% 0.1% 45.7% Z7% -0.1% 1983
1983 6.3% 3.1% 5.4% -1.1% 4.1% Z2% 08% 4.6% 0.0% 4.3% 


1984 -471% 16.4% 15.4% 0.0% -17.6% -1.8% -Z5% 5.9% 0.0% 5.4% -4.6% 4.8% 0.3% 30.8% Z7% -7.1% 1984
 

20% 3.4% 35.4% 5.8% 3.8% -5.7% -15.8% 39.0% 7.7% 1.1% 1935

19835 10.2% 8.1% 5.6% 1.1% 7.9% 2.0% 

1986 20.1% 3.9% 3.7% Z3% 10.2% 4.8% 88% -14.2% 0.0% -IZ8% 4.5% 6.4% 15.1% -17.1% Z7% 1.8% 1986 

3.7% 23% 3.6% 4.0% 1.1% 1.5% -0.4% Z7% 1.3% 1987 D1917 -1.4% 5.8% 7.1% 4.4% Z7% 7.9% 2.4% 
3.3% 0.5% 5.0% 0.9% 5.0% -14.6% 2.7% Z3% 1988 X

1918 14.4% 5.3% -1.4% 5.3% 8.0% 8.1% 3.0% 0.1% 

3.2% 3.1% -1.2% 0.6% 3.8% -14.2% Z7% -3.8% 1989
1989 -16.6% Z9% 0.5% 3.0% -6.0% -1.6% 03% 	 3.1% 

1.6% 3.1% 1.6% 4.1% -2.0% -1.2% -6.7% 2.7% 1.4% 1990 .0
1990 16.1% 4.0% 3.8% 2.9% 8.6% 3.6% 3.0% 

(mac) (
SOURCI. MIFIDIRECi iON DE LA PREVISION. Note: in 1990 the contant value GDP was changed to a 19817bame. The date bove (198,-1990) were revised according the % change. 

•
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* 19 9 1 / 2 and $tructuralIor ?l.,ctucconucIcSent -,J: .,ummIry Anlt "lmr rr.,,:abl© 2 (r,.ntiue ). Adjust,.rnt ruL'ICIeI,. IQU9/90 9 

Timing _L/
trALCi I 	 A d ih.6sUrC0|.jvC Lieit, 


of 	 1959/90. 
1990/91. and 

k~tloa011:c tucILIC pricin; 

rIce. 

1991/92.
 

ltevcIop caIC.ty In t.e 1ilnistry 1989/90. 

of Aurai Uevelopecni (lt)R) tO 
use And liprnvC ariculLuril 
pricing model. 

ItuVCLOWird ICes COILI" 	 Implement third I.rttre to. 1989/90, 
iiI ,',nnof SAID './relating to 1990/91. and 

and more austailnale 

iol0CY Ior Irrlpatlon. pitasd disenjA&Cment (rum 1991/92. 

pToiuct $ve and commercial 

activiI eI. full-cost pricng of 

waLer for farmcrs bencfltln 

from duuble croppii&, and 

autonuoy and llrlvit.Ll-ion of 
rice mi1ling ec.lvitles. 

1989/90.
RAtLIiIal!-e SOS.COS' tgruuridilut
Reduce fInAncial defilol, 


uf groundnut 

b. Groundnut sectol 


sector. ,rocceialng cap.cit. _t / 

Idupt a flellb;Ic system for the 1989/90. 
1990/91, sod 

In ]litetLhi vorid eitrkct 1991/92. 
Cunilil I oai , 

drteralnaL1o, of producer prices 


CArr" nut technicjl And 1909/90. 

ialiinClal#tudv tifSLIhACOS and 

lnltitute regular lndependenL 
A utl1 ii. 

RI!slae rntucq1 lciteell SUI;ACUS December 1989. 

AiadLte Governeen . 

.Lrcngtiten tie giuaranlee find 

for groundnuts to muniLor the 
filnatclal performAnce of SOIACOS 

"989. 

And associated enterprises. 

rrlvAti-e Lie eonmerclai1atitun 1991. 

of confectLonery groundnut. 

C. CoLton SecLor Reduce cost 
finances. 

to public prepare recover) prof'ra for 
SOUITLIX 2/ to include 

technical perluL.alce, Internal 

19M9. 

econumy measures, and 

pror.ressivt reduction of subsidy 

on Inputs. 

d. Sugar sector Reduce Cost o 
sugar. 

producini; prepare plan of action .o 
firlier lrIcrtnae producti lty 

cSS. "/ 

of 
1989/90. 

Rlnegotlate the rtleemcnL 
determinatlon of dumestic 

on the 
aur( 

19891/90 and 
1990/91. 

Ir Ices . 

Reduce Coil Lu the C:.S. Link efcrence price for local 

Indu .atll users to uCrld market 
1989. 

pric a. 



Anne.x iiase , 

ible 2 Ies f11 ,s..1). '1oer.ai: .s.smm.ry .int Time i[. me for %.,rncunuol¢ 3ni Structural 
A ijusSa¢t Iulies, lVuolfC'I9Vi/ 2 

ObjectIves 5.LatLcic5 and liovAurea iiaig/ 

e. .ural credit Increase FustafnnUIlIty uf Ufa %.pp lan for the reform Uf 1989. 
rural credit sy'tca. tie agricultural redit see. 

Open the capital of the CNCAS to 1989. 

IrIvate participation and 

increase Its commercial 
autollmy . '/ 

Irepare prorram for recovery of 1989/90. 
overdue loans and advances; act 
up analytical accounting system. 
and Inatitute annual external 
audlt for the CKJAS. 

I. Dlversification Develop calih crops fur Prepare plan of actiob to 1989/90. 
and export domestic consumption and promote diversification. 

rromotLion export. 4tLiulate 
domestic ad forcIgn 

litcludIng steps to acilitate 
m.Arketlnl and export of fruit@ 

Investment fur the and vctetables. 
evelopeaint of isiltl-yield 
crops. 

,. Land tenure Improve the land Ltvnurc Define and introdsce an Initial 1989/90. 
system and reduce berles of studies. 

asdmlnlsLratLve OUbstacJcC "',sul.atIuns. and specIfIc 

to lieS pr du L lVC use of measiures deshed to Improve the 

land. laiiitenure ny. tsc. 

Revieu regulations and 1909/90. 

adainistrative system governing 

the allocation u irrlated laid 
In tie rlevce to fuster sore 
ilstcnlve land use. 

riejsare and Introduce a rurai !89/90. 

ctdc . 

Is. Natural resource 
conservation aid 

Develop national and 
rcgion-sp if Ic oiprociScs 

5ct up an 
framework 

Administrative 
for implement1lsg assd 

1989/90. 

t4.1;.€ccng to the productive evaluatisg pilot natural 

wrinagement and resource cossaeration ano 

conscrvation of natural mana:Cment ACLIvILIC8. 
resources. 

. Altcrics reretcrve contributlons of rlnal::c a iatu"y of fishery 1989/90. 
policies fsheries to national 

Income and to public 
IrospectL 
an action 

In Sessegal and develop 
ilan for the sector. 

fI.ancee. 

J. Strentthenin5 of "trcnrthcn policysakin. iatsti|iisolstall mtratery uslt 1789/90. 
the ?'.loIstry capacity. vithin the KLJKto program and 
of Rural implemaent arricultural 

ev€elopmcn t policties. / 

3. Inel tarl. r-Ilsr Develop tise industrial Aell the imIaCt of tise 1989/90. 
ser,cctor by alleviatin& the mwcasures taken durinC the first 

eCitSin S rigidlties In tie pihas of Implementation of tist 

labor market. production Iev ndustrial rolicy and adopt 

costs, and administrative approl1riate actions. 

regulat ions. 

a. ProtectLon 
r7stem 

Rationalize the system of 
protection to Cisiance 

Continue review uf 
refcrence rricca. 

the sysI Of 1989/90 and 
1990/91. 

cooistit irene is aisd 
improve cxport and rrvnue 

po r 10 r manc t. 



..Lie 2 {n.,,,r) :,LnrA:.,.Ary A.W TI me rrane lir Pt..ZucCu~i-Ugc sid .Lructur&a 

bCLr~eCLi~C~6 .IrAtclea and lieasurcs 'TIwirl/ 

Implement recomacndAtiunl of 1989/90. 

studies on xpCeCIAl Ar.rCeCnt 

fur SAR, C'S, and SOCOCIM. :/ 

b. iroViLion u[ 

Investment 

Incentives 

rooter private 

dcvcOIjmctiL. 

scc.ur ihevieu the level Aird composition 

of corporate tAxALiOn, and 

ldeni.fy possible rcductlona in 

corporate tax burden, atid vay 

1989/90. 

Lo simplify ILt. adiniitraLion. 

c. SlpliflcaLlon 
of labor lava 
and riLiher 
rclulaLions 

roster 
labor 

enploy'menL 
'bolity. 

and Introduce a Lvo-tler labor 

market uider vhich lab,,5rand 

vARe IcSialaLlon vill be 
aubsLtntially relaxed for new 
and PAll- and medlum-ocilt 

1989/90. 

cnLerprisec, As veil as 
compAnices In Lte free Lone or in 
Lie proceas of 1,in; 
restruc turcd. 

SLarL Lte process of 1989/90. 

coupthelicnshve reviev of labor 
IeialAILion ard fic.c minimum 
vales fur a period of Lhree 

'rars. .ittroduce rreAter 

IIexiiIliity in noLInal vale. 

EliminaLe AdminlILrstaive 1eiev lte rerguiatury :9b9/90. 

cnli trAlnta un Litt trade cn'ironmsent and IGpICOiC1t. a 

of Industrial pioducta. program n raLionAillalion of 
vnrluus iialiLutions involved In 

qlitllLy Control, ecoliomIC 

contiiroi, InvrsCtrnt. 
proioLtIn [(nclud q 

And rportt 
Lite frce 

trade le C). 

,,rrr" - r' 
" 

fcrDelop iccAl sourcce of :amilcment nev cncr.,& pric.ng and 199/90. 

supply, maxIMite 
e'ficicicy (botlh uf cnlCTLY 

consumptioi1 And of Its 

tAX.lIon F)*SLc* to Improve 

fc(iciency and trAnsparncy In 

the ugv r*,.Ions ,f "he petrcleum 

productiloa/di stribuLicn), rc 1tiery. 

and ralse revenues for t i 

public aector. 

Uegin dcregulAtu1til ilsLribuLIoo 1990/M1. 
and retailing of i.e.ro.cua 

I oducts. 

1Redirie,in a phlscd mAnner, 1990/91, and 

ciergy prices for lidustrial l?91/VZ. 

usersa. 

5. rarrl.:lC mrrti'r 

r'rrm 

Promte the €lficiccy 

ite parapublic Aector, 

tiirough ratlotalitiii& 

uf Reduce sulstantially direct 

subsidica from the 1988/89 

levels. 

1989/90, 
1990/91, bod 

1991/92. 

financial relatlons 

between the GovertimenL and 

th enterprises. 

Eilminalte government puArantet 1989/90. 

and Intrcst Subsidices of 

parapubilc borrovin;. 



a (rfle tIntlII..e ). :.. 1"..,LtI; Su ,rm.ry Aid imr rraim for Pl.icrcconi,.g; and Structural 
A d jus tme Ii ru IIcic a. Iguv /iYo. 9 V/ 2 

Objcctlves Strate~ccIs aid ittc sul cl I. tin&; I/ 

Limit overdr~fts tO thi level of 1989/90. 
end'Juiie 1989 and €clalis ( tile 
CcnrAl Accounting OffIce by 

rclaftricturIng the publ c
 
enterprises llitoautonrjmoug
 
pUblIc establlshments or 
 tLtae
 

corocars luns.
 

Updale the accounting of tle 1989/90,
end-1988 stock of verified 
 1990/91, and
 
croas-arrears and continue 
itter 1991/92.
 
lacttecrint.
 

Ensure harmonlzatlon of 1969/90 and 
financial comltmcna In 1990/91.

performance contrActs vlth 
budgetary allocation; monitor 
osidenforce cumpl ance uJLh 
contract ual otialISlona.
 

Conclude rcrormance contracts 
 19E9/90.

with et1iL. Public ranrcrprlse. 
&aid litla.tC iepr. aLlons for 
o I.Cr enLerpr lise. 

Reduce the scope uf tleo EntAxe firm. iuAILlled to asslt 1989/90.parapublic sectur through lII t(lit pr*'A*L:a&Llon p'rOCcSi.
liquidation and 
prlvatiatalon of 
nonstrakeelc critcrprl ses. 

/rl'AII )!aenterprises and 1089/90, #aid 
liquida.e at Icast 10. 1990/91. 

rreprar And implement 19?9/'0. 
rChA(btlllLOn progracas for i99Z,'91. tnd 
pulic eniterpriscs. lI .9 2. 

rrcpare And lwrleCmcit a plan uf I9M9/90, 
action to Accelerate tlt IV90,'1, and
privetLL.Alon process. 
 199192. 

CLAmane feasibillty of creatIti 1969/90. 
a secondary mrtet In .narc and 
Implemcnt aCLion plan.
 

St remllne and rufur the t.qvclop an InforaaLon oystem to 1989/,90.
Covernmscnt's Ins tutlonal 
 laProve Monitoring of economic

*CttlnR; for overaeieg and ;'Inancal performance of ti.e 
parapublic eliterprises. parapubllc sector. 

Improve the aymtem of 
 1919/90. 
admlnitartls, Iupcrvlalon over 
publ c enterprfaes. 

6. rl.'l t.,,lcv Continue to Improve I.e Improve reve€ue performance &ad 11-89/90,
Covctnacnt.'s fiscal pursue a prudentisP.dLn 
 1990/91, ad 
opetations. policy. 1991/92, 

a. revenue 
 isrruve vtv.nnue impove customs admlnistration. 1989/90.
ierforvAncc sad reduce 1990/9., andreliancc on exceptlonl 

1991/92.
 
resources by shiftl n to a 
rore Stable rcenuc.baie. 

http:litla.tC


TAbIe 2 (rn, In.-r.). SenegAl; i -. e r.me for mlcroccunomic .,nd $.tructural 

Adjustment Is 


Objectives 


Increase Lax yilds. 

W'iden til tax be. 

idCe.. i9v910-199iI.2 

Strae ICA *nd hcasure9 


hedlce the hi1iher rate -aluc-

n.ed tax fron .)0 percent to 

30 percent and expand Its 
coverage.
 

,aIAt the Customs duty rate from 
10 pc.cent to a.. percent. 

Keduce tie ui.erInvoclIng of 
imports by ZnLruducing a minimum 


duty on underlvoiced Itels. 

henforce tile mechanism for 
recovery of tax arrears. 


Introduce a global income tax to 


rep!Ace the current schcdular 

Iltroduce a separate corporate 
prLflt Lax. 

Introduce LItlholdInK taIs on 
nuiwa.t Incomes, LO loe credited 
Arninst the global income tax 

liabilitics. 

Ur.;ItcLc the modcrnlatlion of 
the custuma services. especially 
te valuaLlOl section, and Lle 
COO|luter ILALioll of CU0.Loa$ 

clearance irocedurcs to reduce 
fraud. 

?.L'C:Le tihe surplus of tile C1'Sr 
by Implcmenting A *)SLC Uf 

a.Ilatpurchace through 
Internetlonal COMictLtive
 
blddini. 

Introduce a cre transparent 
.rkclnr and tLa.tlon system for 
PrLroluUM producta, And mobi1ize 
tic iruppeict vC purpl.'uPs GI Lil 
oil sector In support of the 
budge t. 

:vclop I;radua11y tie Las-ALIon 
of the in,%rcl sector and other 

seIt 1ve masures, l.uci as tie 
ref., of Olte advance cash 
pnyenclts on account of 

rl'si*n .'.* the prcsumpti'e Lax 
on cocuscrcial and Industrial 
benefits. and the se€ective and
 

ErAduA AppliCation of the 
voeuc-added tax (VAT). 

Re-cxAmInc the special tax 
asreeocnLo vILh enterpriss vith 
a vcv to rcducln cACOptions. 

T ln& .1/
 

Sertember 
1989.
 

September
 
1989. 

September
 
1989.
 

1989/90. 
1990/91, and
 
1991/92.
 

January 190. 

1989/90. 

1989/90. 

September 1909. 

Iovember 19a9. 

1989190. 

1989/90, 
1990191, and 

1991/92. 

1989/90, 
1990191, and
 
1991/92. 

/



Ann e x : a&e c, 

,aILac¢ .mnlint.) , gnu.| onrl: A,,i5.ny4 TIme Tr.1mr ot 't+Cfi'ketIunaC and 'atrucIural 

01.)c Itv; :,trt At 1 - A. IrC a U l 6 lain . 

rIind the -rrl cAtIon of Lhe January 1990. 

va luc-added tax to tii cumerce 

and sernIcc ccrtor a.1d 

elilinatC the present .1 on 

serv ices. 

nltroduce a ti-c|d tax on 

property on the baish of a 

fiscal cadatre. 

urbaii 1990/91 and 
1991/11. 

Implement the leform of ti4 

taxntlon of fort lpi-fl nanted 
proJects. 

19the990, 
1990/91, 
19911/92. 

and 

b. l'xlndlluic itlft+h",Aln tl)h1111 its 
rturreilt guvernsocnt 
OuLIAYS. 

un CogiLrol the va'4 bill by 

cu.iprc..nIx the Inu.eaniti'., 
.h1l keelIn the -age drift tO 

1989/90. 

IeIuce the .irebill to 199n/91 and 

CFIr 1: 11',Ion tmthe LAOISof 

tic¢ rcoaacenhtLIo 
n
l Of tlh 

studle to he :opIctCd In 

Se r cLbe r 19.. 

1991/'2. 

ILake adequate provlslOull for 

saterlA. suPPltc. 

minA.tenance. and the provislon 

of elemntilA social ervices., as 

well as fur listrcdcpoyncfl. 
Iunit . 

1919/90, 
1990/91, 

1971/92. 
and 

rrotrersiely
,u1llhdleA. 

reduce bud~etary 9"0. 
1990/01. 

11191M . 
And 

FAt ton.mllc 
#LruCuICS. 

A.l1,,itt t ic Ifni111 .trAlnI n and 

euep;cy'ecn, rro;rs Ior r 

Ac "'antl5 

IlvI 
1990. 

c. rTicl&.CrInr, 
dlsl lat|*nc of 

te, 
seval, 

the al .a tlon 
e1e bItiurl. 

|ieprove the miliLetr1r. Of tile! 

TrAsury p'specI&I and 

cotrepfndotnt Accounts on the 

basis of the teConiendatlons 

mIde by a fund technical 

asslstancer lslon . 

19e9/90, 
190/1, aiod 

1991/11. 

fAJ. Ptepll to inttfrate tile 

recordlng and monitorln of a1 

citernal t&ant and loan 
gipliltanct wl ln the budgetary 

Pr ocess5. 

189/10, 

1190/91, and 
1991/92. 

d1. DOIs:C arresrs Ellminate oIl currently 
verified dnctlc &rreate 
of the Coverneni.t And 
public scncles. 

i,'lncste adequate resources 
Ilquldate sucl air&ero.6 

io 1989/90. 

7. rrI.,'It tiiry Conduct & prudent Credit. 
p.ollcy cronsistenit vlth Lit 

frorth,inflation, and 
balAnce uf paY)6CnLa 

l.er the Iro th uf domestic 
llCuidlty b'elovthat of nominal 

CrF to curb argicl8te dland. 

1989/90, 
199I/91, and 
1991/M. 

lapt,,c the Ilnri-clal 
positlion of the h4n..ing 

s)steII. 

Inrievent tic reform of the 

ba"iIng asi.te innoan InLtC 

ail, a reductlofl In gcl crn nt 

snatchoAIlngO to bclow 

;i ercent. Undertke felova 
l 

tr provliilonlng of had debts, 

snd cono;.taion U, tle ICLAO. 

.959/90. 

-2 Ql
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.. .t. 3ummory And Tim' rrme Inr PlacLocLc.u CU ArJuc
mr^ 

/.djuAtmci.L I'ol:cits. 11J19/9u0 91/92
 

CbJ"CtivL, 	 5trat;lc* Atd Ivasure. iaiii U/ 

Restructure. rehabil Late, 1989/90. 
and/or liqu Idacthe balAs 
facing difficulticl. 

rtrenhgthen supervision of 1989/90, 

depoit. money banks by the 1990/91, and 

Central bank (BCLAO). the 1991/92. 
ministry of Eonomy and 
and Lhe Banking Control 

Finance, 

Coamiss 
on. 

Hubillze domestic savings 
and Improve resource 
allocation. 

Follol a f lep.ble Interest rate 

policy. 

1989/90, 
1990/91, 
1991/91. 

and 

E. r.ternsl I.'lt Limit external debt Keep new external borrvoing on 19B9/90, 

service burden to nanconcesasional terms to a 1990/91, and 

managetaLle sruputtlons. strict mni-ou, while 1991/92. 

intens lying efforts to oobilite 
resources In the form of r antp. 

make adequate provisions for .he 1989/90, 
sCtLement of debt service 199Cri/], and 

obligations so as to avoid any 1991/96. 

externA1 payments arrears. 

Strengthen dcbt Extend Computerization system to 1989/90,
 

Msnagceent plonitor sedIUm- And 
long-term 1990/9), and
 

debt as well as Iriots. 19)1/9:.
 

1969/90,
9. tcl-I irpact 11.1nei1re 	short-term Revtew cxtrlence with 
advcrse Income clmpo'yent fund with a view to
 
distribution And social expanding It.
 

cOAt Impact of varioup
 
ndulaClm t brAaurCs.
 

iIJF/90 and
 
eurvey;

rrcpare A PtAndAld-0o-1i.'lng 
 1990/9;.
 

Ptudies ISS9/O0, 

almed at Identifying proJectl 1990/91, and 

and programs 

Initiate enciocc.nonic 


for the most. 1991/92.
 

vulnerable gruupr.
 

Lplore alternative mean$ to 1989/90. 

enable the poor to hava access 1990/91. and 

to training and credit. 1991/52. 

Sponsor public York@ program for 1969/90. 

oplc'ment crcatlon. 

nce•arch appropr6te far=n& 1969/90, 

to reverse soil 1990/91, and 
10. nv're-'ment Arrest degradation of 

environment. 	 technique 
degradailon anJ encourage their 1991/92. 

impleacntAtion. 

Adopt new forestry coda 	 and LaLc 1989/90, 

of 199C1/91, and measures to arrest oss 
fore t cover. 1991/92.
 

lmprcvw urtan waste disposal. 	 1989/90, 
1990/951. and 

1991/94.
 

in efect no latetr than that date; vnhe
 
1/ thege a slngl date is Indicated, it means that the measure(s) vill be 


one Ytr nr several )earo &It noted, it seans that action .'$l1 be taken In each 'ear.
 
proctmsing company: SrTA. conectiCer'
:/ SAL. Stne1's ri'er 'aley develerment agency; SOIACOS. gtoundnut oil 

ClAS. ,a;ricultural credit corpany: MJR, h±,rnlotr)' c! Furi. 
:roundnut colrarT; S0L117Tm, :estie deorment agency; 


Crsr, -rltt

.4c~'eCrmer.t. !.49, cnexas'P retrocus refiner'; C.S, Secral's sugar compan,.; SC2 cement croyAny; 

etq#a'.cn and tdln~nd.!vl 

http:etq#a'.cn


Taioic 3 Sen:E,. 7o~a: Pc;.:or with P~o:o to 20.0 

YE ,SENEGALI DALAR IZIGUINCHIDIOURBIST. LOUIITAMb .;KAOL-CI THIES 1LOUGAI FATIK, KOL[, 

277%. 3.97% .63% 3.1% 1.98% 244% A.52% 2.77% 1.2. .S: 

1976 4,996,085 940.920 291,632 423,031 514,735 297,313 597,502 675,440 419,59) 40S,857 439,,> 

1977 5,133,"3 978,Z32 299,292 436,506 524,9M2 204,315 612.559 694,:43 425,024 4'6,2-43 4.V, 

1978 5,-71,748 1,017,024 307,'53 450,403 5354311 301,418 627,94 713,343 430,5'1 42,762 461,67 

1979 5,414,1i4 1,057,354 315,"1 464,742 545,905 308,63 643,819 733,116 436,04.4 431,4'7 473,3" 

1990 5,560,395 1,099,2&4 323,501 479,538 556,709 316,33 660,042 753,416 4 1,722 439,20 455," 

1961 5,710,592 1,142.76 331,998 494,105 567,727 324,073 676,675 774,171 447,433 447,.4 497,6 

1982 5,14,846 1,19S,197 340,711 510,558 578,963 331,972 693,726 795,717 453,217 455,.=2 510,,," 

1983 6,023,267 1,235,315 349,663 526,812 590,422 340,062 711,207 $17,750 459077 463,445 52,> 

1964 6,185,.67 ,2.4,301 358,52 543,5&4 602,107 348,350 729,129 840,393 465,e12 471,817 536,5. 

1985 6,353,062 1,335,2.31 368,78 560,S90 614,023 356,840 747,502 863,664 471,023 4SO,340 550,2:, 

1986 6,524,670 1,38S,179 377,951 578,747 626,175 365,537 766,339 187,578 477,113 4.9,017 %64,-.S. 

1987 6,700,914 1,443,=&. 387,179 597,172 638,568 374,446 785,649 91Z155 4.13,28I 497.S51 576,5.. 

1988 6,AS1,919 ".,.:,5,459 398,067 616,14 651,206 383,572 105,447 937,412 489,529 W( .544 593"C 

198 7,067,813 ..559,.60 408,53 635,101 664,094 392,920 825,743 93,369 495,858 5. 0 60,:(. 
1990 7,256,728 :621,820 419,253 656,043 677,237 402497 846,551 990,044 502.26S1 5: ' 623,7 

1991 7,454,801 1,686,134 430,265 676,92.0 690,641 412.306 867.C3 1,017,458 508,762 5. I 639,.4 

1992 7,656,169 1,752.997 441,567 698,480 704,309 42355 W9.":3 1,04f,631 515,339 5-. 2 655,7z 

1993 7,&V.977 1,S=,513 453,165 720,717 718,248 43." 91:74 1,074,584 ,001 5--3 7 672.

194 ,075,3-A 1,894,785 465,068 743,663 732.463 " 3.:93 935,160 1,104,339 528,750 56- ;0 6W9,5: 

1995 8,203,503 1,9N9,9:2 477,24 767,338 746,959 453,094 95S,725 1,134,918 535,586 5% :'4 707,. 

1906 8,517,527 2,048,040 489,820 791,768 761,743 465,059 9S28S3 1,166,.43 42.510 584,893 724,9. 
1997 ,747,602 2 :20,Z55 502.686 816,975 776,811 476,393 1,007,651 1,198,639 549,524 595.456 743,. 

1998 8,983,891 2.23,691 515,890 9429&5 79192 48,19 4 1,033,043 1,231,829 556,621 606.15 76-.: 

199 9,Z6,.64 2,301,475 529,440 869,8.2 807,871 499,897 1,059,074 1,265,937 563,824 647,166 761,f. 

2000 9,475,791 2.392.740 543,347 897,514 823,859 512,081 1,085,762 1,300,091 571,113 628,315 &01,"4 

2001 9,731,751 2.487,625 557,619 926,018 840,164 524,561 1,113,122 1,337,015 578,497 639,665 "2," 

2002 9,994,624 2,586,272 572,265 955,572 156,792 537,346 1,1'*,171 1,374,036 5S5,976 651,=0 8-426

2(03 :0,26-4,599 2.68.,830 587,297 985,994 873,749 550,442 1,169,921 1,412,083 593,551 6629&4 W,(1: 

2004 10,541,865 2795,456 602,723 1,017,385 891,042 563,857 1,199,408 1,451,133 601,2..5 674,960 &S6,(. 

2005 Z06.62 618,554 .(L8,676 5,,599 1,,_.2,632 1,491,366 605,998 667,:53 90S.5L906,310 ",049,775 
20(,6 11,119,069 3,021,560 634,801 1,083,196 926,660 591,677 1260.611 1,532.661 616,871 699,.W6 931,(

2007 11,419.417 3,141,381 651,475 1,117,681 945,04K0 606,097 1,2923&4 1,575,100 624,&46 71.203 955,.. 

2003 :1,727,87 3,265,952 668,.7 1,153,264 963,702 -A.,5" 1,324,950 1,618,714 632924 725,069 979,

2009 . 04/.,67,0 3,395,464 686,148 1,189,980 962,775 636,000 1,358,338 1,663,535 641,107 7-38,167 1,04.'. 

2010 12.370,020 3,530,112 704,171 1.227,965 1,002,225 651,501 1,392.5W6 1,700,599 649,395 75".5(1 1,0O9. 

Sour= Senegai :98S Populauom Ccnsm. Projctions by USAIDIADO. 
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A.-. I P it c"I 

Tab!: 4.S:vnzp " Ubr Popuat:ioo wit. Projetions to 201,0 

YEI SE.EGAL DAKAR IZIGUINCHI DIOURB:ST. LOUIITAMBAT KAOLAC THIES ILOUGAI FATIK KOLD^ 

3.80% 3.98% 4.70% 3.44% 3.72% 3.30% 3.21% 4.1rv 1.U% 3.01% 3.8.' 

1976 1,79,9"7 906,033 86,635 88,979 115,45 163,544 123,511 179,17 53,124 36,794 37,03. 

1977 1,657,975 942115 90,709 92,037 119,736 16S,941 127,479 1&6,326 54,123 37,891 3s,444 

1978 1,928,610 979,633 94,974 95,200 124,196 174,517 131,56" 194,140 55,141 39,031 39,9('. 

1979 Z.001,9.0 1,018,646 9,440 91,472 12S,802 130,"76 1735,78 202,22 56,178 40,205 41,4:w 

1980 2,078,038 1,059,212 104,115 101,356 133,539 1&6,Z26 '40,142 210,765 57,235 41,415 41.. 
1981 Z157,039 1,101,394 109,011 105,356 134,554 192372 144,637 219,604 5,311 4Z661 44,6": 

19S2 Z,2.39,044 1,145,256 114,137 108,977 143,704 198,721 149,275 =8,8113 59oC4 43,945 463:: 
,963 2,3.4,164 
98&4 2-412,524 

1,19,865 
1,238,289 

119,504 
125,123 

11-7A,-
116,596 

149,045 
154,585 

205,279 
212054 

154,063 
159,004 

238,409 
244,407 

60,525 
61,664 

45,267 
46,629 

4,b': 
49,95, 

,1S95
1986 

2,.50U,242
,599.,446 

1,287,603
1,338,880 

131,006
137,166 

120,601
124,747 

160,330
166,289 

219,052
226,2S2 

164,103
169,566 

251,124
269,671 

6ZS23
64,005 

4.,032
49,71 

51,75:
53,75 

1997 2,698,269 1,392199 143,616 129,035 17,470 233,750 174,798 210,917 65,209 50,966 55,79 

1988 2,,0 1,447,642 150,.69 133,469 178.18O 241,464 10,44 292771 66,435 52500 57,9", 

19S9 2,907,3.0 1,505,293 157,410 138,056 185,529 249,433 116,190 305,049 67,64 54,080 60,11
.990 3,017,859 1,.4,520 163,425 143,304 192,582 .58,916 193,26 316,646 70,258 56,136 6Z4(, 

.99.1 3,13,589 1,61,922 169,638 148,752 199,903 26S,759 200,616 328,64 72,929 58,270 64,7-. 

1992 3,.51,682 1,683,583 176,087 154,408 207,503 278,976 20S,243 341,180 75,701 60,4S5 67,Z3
.993
.9 

3,375,301
3,503,62 

1,747,588
1,814,027 

182781
189,730 

160,278
166,371 

215,392
2.3,580 

289,582
300,591 

216,i59
24,377 

354,150
367,614 

78,579
81,567 

62,785
65,171 

69,74
7,"44. 

.995 3,636,819 1,8.991 196,943 172,696 2312080 311019 232.'07 381,590 84,667 67,649 75,:. 
.996 3,775,00 1,954,577 204,430 179,261 240,903 323,8$1 241,762 396,097 87,&.6 70,21 78,0: 
:.97 3,918,598 2,028,&4 21202 16,076 250,062 33,194 250,953 411,155 91,=27 72,S90 81,0

198 4,067,572 11,06,017 20,270 193,150 259,561 348,975 260,493 426,7&6 94,696 75,662 4,A(I 

199 4,.,-,10 ,1186,082 228,644 200,493 269,436 362242 .70,397 443,011 98,296 78,538 67,N: 

2000 4,382"77 Z269,190 237,336 208,116 279,6&0 376,014 280,676 459,853 102033 81,524 00,C 
2001 4,549,.46 2355,459 246,359 216,028 290,312 390,309 291,347 477,336 105,912 84,623 94,(
200, 4,7-.209

5OX3 ,0:,27 
2445,006
2,537,959 

255,725
265,447 

224,240
232765 

301,349
31285 

405,147
420,550 

302,423
313,920 

495,4S3
514,315 

109,933
114,111 

S7,&40
91,180 

97,64
101,3:

20(4 5,0.8,1 o,634,445 275,538 241,614 324,697 436,538 325,855 533,872 11:,456 94,646 105,2,: 

20'05 5.81,619 17.4,5.09 286,013 250,80O 337,042 453,134 33S,243 554,169 22,959 98,244 109,: 
26 5.42,'2 8,561 296,97 260,335 349,855 470,361 351,102 575,37 1,6 101,979 113,3: 
2007 5,600.93S 2946,475 308,174 270,232 363,155 488,243 364,450 597,106 13Z,46 105, 56 117,(, 

2008 5,907,187 3,058,492 319,890 2,.505 376,962 506,804 378,305 619,806 137,523 109,$ 1 I-.:

2009 6,131,762 3,174,767 331,051 2901,169 391,293 526,071 392,687 643,369 142751 114,058 126,7 

.010 6..4,874 3,295,462 344,674 302239 406,16 546,071 407,616 6178$8 14,178 118,394 131/, 

So ,rcc: Scz:gal 198S Population Ccnsus. Proections by USAID/ADO. 



Taoi 5.Scnca. Ru adPopuiation with Prccciota to 2010 

YE SENEGAL, DAKAR ZIGUINCHI DIOURB !ST. LOUI TAMBA! KAOLAC THIES ILOUGAI FATIR i KOL. 

2.03% 3.52% 1.59% 3.12% 1.41% 1.16% 2.33% 220A 1.20% 1.68% 2.4: 

1976 3,203,158 34,.7 204,997 334,059 399,290 123,769 473,984 496,613 366,475 372,073 40Z-c: 

1977 3,275,18 36,111 20S,5.4- 344,469 405,116 125,374 "5,079 507,816 370,01 378,352 4:: 

1978 3,343,138 37,391 22,10 355,203 411,125 126,971 496,426 519,=3 375,377 384,731 42:.,7. 

1979 3,41.218 3S,70 15,782 366,271 417,104 12S,560 508,032 530,.4 379,.06 391,212 431,9.
1980 3,42,357 40,071 219,385 377,62 423,120 130,137 519,900 542,651 384,4S7 397,795 442.3s 

1981 3,553,552 41,482 222,987 339,449 429,173 131,701 53Z,034 554,674 389,122 404,43 453.0

1982 
1983 

3,6.5,902 
3,699,101 

42,941 
44,450 

226,5$2 
230,164 

401,581 
414,090 

435,259 
441,377 

133,251 
134,783 

544,41 
557,145 

566,004 
579,342 

393,809 
398,551 

411,n77 
418,178 

4.0:. 
475,:

195.4 3,773,413 46,012 233,730 426,98S 447,522 136,296 570,125 591,987 403,344 425,187 4&.,6; 

1985 3,8.48,820 47,674 237,272 440,287 453,693 137,78 5S3,399 604,340 408,200 432307 498,': 

1986 3,925,225 49,299 240,715 453,999 459,886 139,256 596,972 617,900 413,101 439,539 510,: 

1987 4,002,645 51,029 244,263 469,138 466,091 140,696 610,851 631,167 418,072 446,&84 5-,2 
198 4,081,069 52.817 247,698 4S2,715 472.326 14Z108 625,043 644,641 423,094 454,.44 535.:. 

1969 4,160,43 54,667 251,083 497,745 471,566 143,4S7 639,55.4 658,320 428,173 461,920 54.."-, 
:990 4,240,869 59,301 255,828 512,739 4$4,655 143,581 653,23 673,391 432,011 469,185 561,. 
:991 4,3A4r,21 64,211 260,628 521,177 490,737 143,547 667,26, 68.,774 435,133 476,541 574,. 
1992 4,404,48. 69,414 265,4t0 544,073 496,106 143,37& 61,5.1 704,451 439,63S 483,987 5.8,5: 
1.93 4,4S7,676 74,924 270,3.&4 560,440 502,57 143,066 696,015 720,434 43,422 491,523 602(-.z 

1994 4,571,751 10,758 275,338 577,292 5",343 14-,601 710,783 736,7.5 447,1s4 459,149 617,., 

1.95 4,656,654 86,932 280,341 594,642 514,679 141,975 725,817 753,32. 450,911 506,&65 63",S: 
196 4,742,446 93,463 285,300 612,506 520,839 141,178 741,1.. 770,247 454,624 514,672 646,c; 

:.097 4,82,003 100,371 290,4 .4 630,899 526,757 140,199 756,691 7,7,4.4 45,296 522568 66.
.99 4,916,319 107,674 295,620 649,834 532.624 139,021 7,2,549 £05,043 461,932 53,553 678,: 
19.9 5,(K)4,354 115,393 3M0,797 669,329 538,434 137,655 78.,6'78 "2,926 465,529 538,628 694,3: 

2000 5,093,064 123,550 306,011 689,399 544,180 136,067 &05,085 841,138 469,01I 546,791 710, & 
2001 5,1,Z405 132.166 311,260 710,061 549,152 134,252 821,775 159,679 472,585 555,042 ,7.,-. 

2O2 5,.72,325 141.265 316,540 731,331 555,443 132,198 83S,74 8 71,554 476,034 563,390 745,

2003 5,362771 150,872 321,850 753,228 560,944 129,192 856,007 897,763 479,44 ,71,5S04 76_.7 

2004
2005 

5,453,6,4
5,545,002 

161,012
171,711 

327,18
332541 

775,770
791,975 

66,3A4
571,635 

127,319
124,965 

873,54
91,389 

917,311
937,197 

4S,769
4"6,0348 

510,314
5W,9(,9 

79,0.
"o,. 

20(6 5,634,658 183,000 337,914 622.61 576,$05 121,316 909,516 957,424 439,237 597,5S7 S:9. 

2007 5,728.579 194;906 343,301 847,449 581,944 117,854 927,94 977,.94 492360 606,3U7 37., 

2008 5,620,6.0 207.461 348,697 872759 586,741 114,064 946,645 096,008 495,401 615,18. 8U57." 
2009 5,912.901 A20,697 354,0,7 898,811 591,4S2 109.,929 965,651 1,020,166 491,356 624,109 &77,6 

2010 6.005,146 2.%4,649 359,496 925,626 596,057 105,429 984,950 1.041,770 501.217 633,107 89S.: 
Source: Senegal 1988 Population Cczir.im Projtiocs by USAID/ADO. 



Ar.'.cx I Pane , 
Table 6.Senegal Export Volume, Value and Unit Export Price (1980-19&,S) 

1980 1981 1982 1983 1984 1985 196 1987 198 
Volume (1000 tons) 

Groundnuts 175.4 58.0 351.8 402.8 203.4 114.8 206.6 257.4 391.8 11 
Raw Oil 626 21.6 151.5 157.9 85.5 40.0 80.4 104.3 133.0 
Refined Oil 11.2 0.6 0.8 5.8 7.0 1.9 0.3 0.6 1.0 
MCea 98.9 31.9 194.9 214.4 94.8 727 124.8 151.7 256.8 
Grain 2.7 3.9 4.6 24.7 16.1 0.2 1.1 0.8 1.0 

Cotton 5.6 4.2 10.1 13.6 9.1 10.0 7.0 6.5 2.1 
Fruit & Vc,-. 10.5 14.7 16.0 16.8 16.1 13.6 8.0 
Fish 71.4 69.1 69.1 72.9 88.7 91.5 97.0 75.2 78.2 

Fresh 59.8 53.9 53.7 53.3 64.3 66.5 70.0 56.7 59.8 
Canned 11.6 15.2 15.4 19.6 24.4 25.0 27.0 18.5 18.4 

Fertilizer 136.0 146.9 138.0 173.6 131.6 0.0 30.9 43.4 44.0 
Sub-Total 388.4 288.7 583.7 679.0 449.6 232.4 355.1 390.5 526.1 
Other Exports 4.224 3,858 1,995 2.221 2,591 2,707 2,418 1,881 

_Total Exports 4,613 4,146 2,579 2,900 3,040 2,939 2.773 2.271 
Value (billion FCFA) 
I Groundnus 17.6 9.2 42.1 55.5 54.5 23.7 22.6 21.0 34.9 

Raw Oil 11.3 6.2 31.1 36.3 39.3 18.4 16.7 15.1 2.0 
Refined Oil 1.6 0.2 0.3 1.5 3.3 1.0 0.1 0.2 0.3 
Meal 4.2 1.9 10.1 13.6 7.7 4.2 5.6 5.6 12.4 
Grain 0.5 0.9 0.6 4.1 4.2 0.1 0.2 0.1 0.2 

Cotton 2.1 2.0 4.8 8.1 6.9 7.1 2.5 2.7 5.4 
Fruit & Veg.. 1.1 1.5 1.5 3.5 4.6 4.5 3.1 
Fish 21.2 27.9 30.2 37.3 49.5 54.0 56.6 49.0 51.5 

Fresh 13.9 17.3 18.5 21.1 28.3 31.0 33.0 33.9 36.5 
Canned 7.3 10.6 11.7 16.2 21.2 23.0 23.6 15.1 15.0 

Fertilizer 2.4 4.4 2.2 4.1 2.7 0.0 0.8 1.3 1.4 
Sub-Total 43.3 44.6 80.8 106.5 117.1 89.4 87.0 77.1 93.2 
Other Exports 57.5 91.2 99.2 100.5 126.4 108.0 105.2 104.8 116.4 
Total Export 100.8 135.8 180.0 207.0 243.5 197.4 192.2 181.9 2(9.6 

Price (FCFA/kE) 
Groundnuts 100.3 158.6 119.8 137.8 267.9 206.6 1(9.4 81.6 89.1 

Raw Oil 180.5 287.0 205.3 229.9 459.6 460.0 207.7 144.8 165.4 
Refined Oil 142.9 333.3 375.0 258.6 471.4 526.3 333.3 333.3 300.0 
Meal 42.5 59.6 51.8 63.4 81.2 57.8 44.9 36.9 48.3 
Grain 185.2 230.8 138.9 166.0 260.9 585.0 181.8 125.0 200.0 

Cotton 375.0 476.2 475.2 595.6 758.2 710.0 357.1 415.4 446.3 
Fruit & Veg. 108.5 99.1 96.0 206.9 285.5 333.8 383.0 

Fish 296.9 403.8 436.9 511.4 558.3 590.2 583.5 651.6 65..6 
Fresh 232.4 321.0 344.5 395.9 440.1 466.2 471.4 597.9 610.4 
Canned 629.3 697.4 758.8 824.7 870.4 920.0 874.1 816.2 815.2 

Fertilizer 17.6 30.0 15.9 23.6 20.5 na 25.9 30.2 31.8 
Sub.Total 111.5 154.6 138.4 156.9 260.4 384.7 245.1 197.4 177.2 
Other Exports 13.6 23.6 49.7 45.2 48.8 39.9 4 .5 55.7 

II Total Exorts 125.1 178.3 188.1 202.2 309.2 424.6 288.6 253.1 
Source: [MDRH,November 1989) (exports) 

6 
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Tablc I Scncgal: Area Planted by Crop (I000 HA) 

jC rop Millet Majzc 	 !.P2 Groundnuts Cotton TolRice I Manioc I 

' ea r C~ I I Oill Table'_ 70
Y -;Sorphu I p	 a 

1,9121960 /61 761 31 (8 	 45 35 974 
56 36 1,021 . . 2,0571961 /62 839 	 32 73 

31 71 49 39 1,010 2,0641962 /63 863 
33 47 28 1,079 ... 2,220

1963 /64 959 74 
37 80 56 32 1,051 . . 2,2661964 /65 1,010 

1965 66 1,068 44 81 53 38 1,108 1 2,395 

44 87 86 68 1,110 2 2,3931966 67 996 
1967 /68 1,154 72 101 99 67 1,159 4 2,655 

1968 /69 1,053 36 77 68 65 1,188 7 2,494 
961 10 2,2801969 /70 1,036 55 103 71 44 

93 63 42 1,046 8 14 2,2811970 /71 9(4 51 
1971 / 7 969 49 84 71 33 1,055 11 18 2,291 

53 86 45 1,069 15 20 	 2,2571972 /73 936 	 32 
19 28 2,3581973 /74 1,102 39 65 53 29 1,023 

1974 /75 1,143 49 85 59 34 1,050 22 38 2,480 

962 49 94 62 29 1,310 24 39 2,5691975 /76 

27 1,293 17 44 ".,52Z91976 /77 	 948 48 89 63 

942 54 63 57 20 1,161 24 47 2,3681977 /78 
23 1,153 24 48 2,5141978 /79 1,054 56 91 63 

967 68 79 55 8 1,047 21 31 2,2761979 /80 
8 1,064 9 30 2,4251980 /81 1,115 	 78 67 54 

78 73 68 8 1,009 8 32 2,46519.31 	 /82 1,190 
48 9 1,142 18 42 2,4031982 /83 990 	 86 68 


70 51 42 6 1,080 29 33 2,1401983 /84 	 828 
51 7 858 15 46 	 2,1301984 /85 1,003 	 84 66 

10 39 ,2971985 /66 1.338 102 78 	 128 8 594 
117 20 789 1s 25 2,1301986 187 992 	 96 71 


29 2,2071987 /88 1,073 102 74 	 71 14 830 14 
69 19 885 17 39 2,2421988 /89 1,022 112 79 

24 21481989 /90 1,084 96 79 65 	 18 763 19 
12 886 28 36 2,331990 /91 1,037 116 71 45 


Source: GOS/MDRI-IDS
 



Annex II Page 2 

Table 2 Senegal: Crop Production (1000 MT) 

I MarketedOil allYear ,Sorg~hur 


.. 1,560 786
81 11 159 889
1960/61 392 27 

1,654 859

21 83 15 137
1961 /62 406 992 


- 1,595 765151 892
1962 /63 423 27 90 13 

1,718 80613 146 949
1963 /64 478 27 105 

32 108 17 155 1,017 1,860 867 
1964 /65 531 

993122 149 1,120 1 1,996
1965 /66 555 36 14 7722 1,697855 --125 18
1966 /67 423 36 737 


134 30 234 1,002 4 2,115 949
 
1967 /68 654 57 

10 1,607 707
 
25 61 17 226 819
1968 169 448 


22 177 787 -- 11 1,742 698 
1969 /70 556 49 140 


12 1,291 500
18 161 581 8
1970 /71 383 33 95 

26 981 13 21 1,907 870 
1971 / 12 5S2 38 109 137 

498570 17 23 1,15320 39 11 150
1972 /73 322 

15 120 656 17 33 1,450 570
 

1973 /74 5C1 3,1 67 
41 2,140 882
22 120 980 181974 /75 799 43 117 


44 130 24 108 1,432 24 31 2,408 1178 
1975 /76 615 


43 126 16 66 1,186 13 45 2,002 1125 
1976 /77 507 

12 74 509 11 37 1,151 464 
1977 /78 410 33 64 

54 146 22 81 1,050 10 34 2,149 912 
1978 /79 752 

673 3 27 1,410
97 25
1979 /80 51 46 19 417
 

520 2 21 1,251 191
65 25
1980 '81 544 57 17 
5 41 1,935 686127 29 32 866
1981 !82 74,2 95 


82 108 13 32 1,139 5 47 2,,11 899
 
1982 /83 585 

17 570 10 37 1,161 35561 1019S3 /84 355 101 
16 19 669 13 59 1,487 236 

1984 /85 471 103 136 

80 31 590 11 38 1,997 350
 

1985 186 949 151 147 
55 821 19 25 1,883 590 

1986/87 633 112 143 75 

946 17 35 2,131 60829 52
1987 /88 801 119 133 

54 717 20 45 1,722
1998 /89 594 129 146 17 461 

25 58 819 25 29 .020 590 
1989 /90 763 132 169 

Source: GOS/MDRH/DS 
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Table 3 Senegal: Crop Yields (kg/ha) 

Crop Millet Maize Rice Cowpeas Manioc Groundnuts Cotton Toal 
eYear iSorghum I Oil Table I 

1960 /61 515 891 1,201 247 4,561 913 816 

1961 /62 484 'A6 1,138 268 3,764 972 ... 804 

1962 /63 491 847 1,258 267 3,878 883 773 

1963 /64 499 817 1,417 273 5,182 880 .. .. 774 

1964 /65 526 850 1,347 298 4,920 968 821 

1965 /66 519 811 1,496 257 3,927 1,010 473 833 

1966 /67 425 824 1,42 211 3,507 770 -- 888 709 

1967 /68 567 793 1,327 305 3,499 864 -- 1,054 797 
1968 /69 426 696 797 253 3,464 689 -- 1,459 644 

1969 /70 537 881 1,350 317 4,023 819 -- 1,172 764 

1970 /71 397 653 1,017 281 3,794 556 1,064 852 566 

1971 /72 601 770 1,301 363 4,152 930 1,164 1,155 833 

1972 /73 344 625 738 125 3,361 533 1,104 1,145 511 

1973 /74 462 864 1,030 287 4,139 642 892 1,159 615 

1974 /75 699 890 1,377 375 3,528 933 827 1,070 863 

1975 /76 639 890 1,390 396 3,765 1,093 980 783 937 

1976 /77 535 898 1,418 255 '1461 917 743 1,031 792 

1977 /78 435 617 1,018 205 3,722 439 470 789 486 

1978 /79 713 958 1,604 344 3,475 910 432 700 855 

1979 /80 538 684 1,227 340 3,109 642 148 881 619 

1980 /81 488 727 963 315 3,271 489 181 701 516 

1981 /82 623 1,219 1,739 420 4,162 858 589 1,282 785 

1982 /83 591 953 1,582 276 3,722 997 293 1,120 837 

1983 /84 429 860 1,975 234 2,742 528 349 1,108 543 

1984 /85 470 1,223 2,055 309 2,958 .780 880 1,2S4 698 

1985 /86 710 1,478 1,881 621 4,035 993 1,078 969 869 

1986 /87 638 1,165 1,998 466 3,788 1,041 1,077 970 884 

1987 /88 746 1,167 1,803 400 3,861 1,139 1,175 1,219 966 

1988 /89 581 1,147 1,858 250 2,904 810 1,133 1,167 768 
,

1989 /90 704 1.375 2,131 391 3.258 1.072 1,261 1.212 940 

Source: Calculated. 
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Table 4 Senegal: Producer Prices (FCF 

Crop 
Ycar 

MilleV' 
!Sorphum 

Maize Ric-c Co%%pcas I Groundnuts I 
Oil Table I 

Cotton 
-t Cih. i 2nd Ch. 

2svc~eIGDP 
pe rke Deflator 

1960 /61 15.0 12.0 ,8.0 20.0 22.5 .. 17.9 41.2 
1961 162 16.0 13.0 18.0 20.0 22.5 I.M..18.7 412. 
1962 /63 16.0 13.0 20.0 20.0 21.5 .... 17.8 42.3 
1963 /64 15.0 14.0 20.0 20.0 21.5 -- 28.0 2&0 17.6 43.7 
1964 /65 17.0 14.0 21.0 20.0 21.5 822.0 28.0 18.3 44.2 
1965 /66 17.0 15.0 21.0 20.0 21.5 28.0 28.0 18.5 44.5 
1966 /67 17.0 15.0 21.0 25.0 20.5 -- 28.0 28.0 16.7 45.0 
1967 /68 17.0 15.0 21.0 25.0 18.0 -- 28.0 28.0 15.9 44.9 
1968/69 20.0 18.0 21.0 23.0 18.0 -- 28.0 28.0 16.3 48.0 
1969 /70 20.0 18.0 21.0 25.0 18.5 - 28.0 28.0 17.4 49.0 
1970 /71 17.0 18.0 21.0 25.0 -9.5 29.0 28.0 28.0 16.6 50.6 
1971 /72 17.0 18.0 21.0 25.0 23.1 28.9 31.0 16.0 19.4 52.7 
1972 /73 17.5 19.0 25.0 25.0 23.0 28.1 30.0 15.0 18.5 56.8 
1973 /74 25.0 25.0 22.0 30.0 29.5 29.6 34.0 19.0 25.0 66.4 
1974 / 75 30.0 35.0 41.5 30.0 41.5 51.1 47.0 20 34.6 74.3 
1975 : 76 30.0 35.0 41.5 22.0 41.5 51.9 47.0 220 36.5 81.2 
1976 /77 35.0 35.0 41.5 28.0 41.5 51.6 49.0 25.0 38.2 87.1 
1977 /78 35.0 37.0 41.5 30.0 41.5 54.7 49.0 25.0 36.3 93.2 
1978 /79 40.0 37.0 41.5 30.0 41.5 52.1 49.0 25.0 39.2 100.0 
1979 /80 40.0 37.0 41.5 30.0 45.5 54.4 55.0 50.0 42.1 109.5 
1980 /81 40.0 37.0 41.5 33.0 44.0 54.5 60.0 55.0 41.0 119.8 
1951 /82 50.0 47.0 51.5 43.0 60.0 80.0 68.0 62.0 !13.9 131.2 
1982 183 50.0 47.0 51.5 43.0 50.0 80.0 70.0 62.0 49.6 142. 
19S3 /84 55.0 50.0 60.0 43.0 50.0 '80.0 70.0 6.-0 52.4 161.0 
198.4 i85 60.0 60.0 66.0 60.0 60.0 90.0 70.0 62.0 60.3 175.9 
1985 186 70.0 70.0 85.0 70.0 90.0 95.0 100.0 90.0 76.5 189.1 
1986 / 87 70.0 70.0 85.0 ;10.0 90.0 95.0 100.0 90.0 77.7 202.3 
1987 /88 70.0 70.0 85.0 70.0 90.0 95.0 100.0 90.0 78.7 214.4 
198S /89 75.0 75.0 85.0 89.0 70.0 95.0 100.0 90.0 72.3 225.1 
199 / 90 71.0 71.0 85.0 75.0 70.0 95.0 100.0 90.0 70.4 226.4 
Source: GOS/MDRH/DS, CSA. 
Note: Price for oil groundnuts excludes 10 FCFA in 1981 and 20 FCFA in 1982183-1985/86 

(withcld to cover bad debit, seeds and fertilizer) 
The average per kg isgross value of output/total output. 
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Table 5 Gross Value of Output by Crop (billion FCFA) 

iCrop Mulct Miz Rice Cowpcas I Groundnu s ICotton Total GD Total 
Year :SorIhum Oil Table I Gross Deflator Real 

1960 /61 5.878 0.326 1.463 0.2.23 20.003 .. 27.893 41.2 67.7 
1961 / 62 6.497 0.269 1.502 0.302 22.312 . .. 30.882 42.2 73.2 
1962 /63 6.776 0.345 1.798 0.262 19.168 . . 28.350 42.3 67.0 
1963 /64 7.175 0.373 2.107 0.257 20.409 - 30.321 43.7 69.4 
1964 /65 9.024 0.442 2.274 0.334 21.875 .. 33.949 44.2 76.8 
1965 /66 9.432 0.539 2.559 0.273 24.073 - 36.876 44.5 82.9 
1966 /67 7.196 0.541 2.618 0.451 17.533 0.057 28.396 45.0 63.1 
1967 /68 11.126 0.852 2.809 0.753 18.029 -- 0.119 33.689 44.9 75.0 
1968 ,'69 8.966 0.455 1.285 0.429 14.740 -- 0.273 26.149 48.0 54.5 
1969 /70 11.119 0.879 2.931 0.561 14.556 -- 0.322 30.367 49.0 62.0 
1970 /71 6.512 0.595 1.994 0.441 11.330 0.238 0.325 21.435 50.6 42.4 
1971 /72 9.902 0.677 2.298 0.641 22.668 0.365 0.497 37.048 52.7 70.3 
1972 /73 5.635 0.384 0.984 0.271 13.112 0.476 0.524 21.385 56.8 37.6 
1973 /74 12.Z721 0.847 1.470 0.455 19.364 0.490 0.864 36.209 66.4 54.5 
1974 /75 2-3.960 1.513 4.866 0.668 40.654 0.944 1.401 74.006 74.3 99.6 
1975 /76 18.455 1.536 5.393 0.6S4 59.437 1.235 1.059 0.798 81.2 108.1 
1976 , 77 17.731 1.499 5.219 0.451 49.232 0.653 1.672 76.458 87.1 87.8 
1977 /78 14.348 1.224 2.675 0.350 21.144 0.611 1.375 41.727 93.2 44.8 
1978 /79 30.066 2.000 6.075 0.650 43.559 0.544 1.251 84.146 100.0 84.1 
1979 /80 20.821 1.713 4.008 0.565 30.601 0.171 1.1430 59.309 109.5 54.2 
1980 /81 21.773 2.101 2.683 0.563 22.890 0.088 1.206 51.303 119.8 42.8 
1981 /82 37.085 4.448 6.543 1.235 51.944 0.369 2.665 104.290 131.2 79.5 
1982 /S3 29.228 3.861 5.555 0.563 56.935 0.426 3.107 99.680 142.2 70.1 
1983 /84 19.514 3.028 6.0wy 0.419 2.516 0.813 2.441 60.821 161.0 37.8 
19,4 '85 ZS.ZS3 6.201 8.964 0.947 40.139 1.187 3.927 89.647 175.9 51.0 
1985 / 6 66.460 10.537 12.495 5.575 53.141 1.043 3.576 152.826 189.1 80.8 
1986 /87 44.327 7.854 12.132 3.816 73.9Z8 1.635 2.342 146.235 202.3 72.3 
1987 /88 56.051 8.322 11.279 1.998 85.107 1.582 3.344 167.683 214.4 78.2 
1988 /89 44.534 9.666 12.444 1.537 50.159 1.856 4.275 124.471 225.1 55.3 
1989 /90 54.146 9.354 14.370 1.893 57.307 2.335 2.785 141.190 226.4 62.8 
Source: Calculated crop sum 
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Table 6 Estimated Value of Marketed Output by Crop (billion FCFA) 

Crop 
)Ycar 

jMi.,ct Imaize 
!Sorghum 1 

Rice Cowpeas IGrou ndnuts -
Oil I Table 

Coto To 
Gross 

fa o
Deflator 

RDeToal
Real 

1960 /61 
1961 1 62 
1962 /63 
1963 /64 
1964 165 

U.,2-
0.653 
0.678 
0.718 
0.902 

0.033 
0.027 
0.035 
0.037 
0.044 

0.439 
0.451 
0.539 
0.632 
0.682 

0.022 
0.030 
0.026 
0.026 
0.033 

17.685 
1932 
16.448 
17.329 
1M641 

. 

.. 

.. 

.. 

. 

. 

.. 

18.767 
20.485 
17.725 
18.742 
20.303 

41.2 
42.. 
42.3 
43.7 
44.2 

45.550 
48.542 
41.904 
42887 
45.934 

1965 /66 
1966 / 67 
1967 /68 
1968 /69 
1969 /70 
1970 /71 
1971 /72 
1972 /73 
1973 i 74 
1974 / 75
1975 /76 

0.943 
0.720 
".113 
0.,97 
1..12 
0.651 
0.990 
0.563 
1.27 
2.396
1.46 

0.054 
0.054 
0.085 
0.046 
0.088 
0.060 
0.068 
0.038 
0.085 
0.151
0.154 

0.768 
0.785 
0.843 
0.386 
0.879 
0.598 
0.689 
0.295 
0.441 
1.460
1.618 

0.027 
0.045 
0.075 
0.043 
0.056 
0.044 
0.064 
0.027 
0.045 
0.067
0.068 

21.350 
15.826 
17.082 
12.726 
12.913 
9.750 

20.097 
11.454 
16 315 
36.603 
48.887 

.. 

--
.. 
-

0.119 
0.183 
0.238 
0.245 
0.472 
0.617 

0.057 
0.119 
0.273 
0.322 
0.325 
0.497 
0.524 
0.864 
1.401 
1.059 

23.142 
17.487 
19.317 
14.370 
15.370 
11.547 
22.588 
13.140 
19.767 
42.549 
54.249 

44.5 
45.0 
44.9 
48.0 
49.0 
50.6 
52.7 
56.8 
66.4 
74.3 
81.2 

520,4 
38.860 
43.023 
29.937 
31.368 
2.820 
42.862 
23.134 
29.769 
57.267 
66.809 

1976 /77 
1977 /78 
1978 /79 
1979 /80 
1980 / 1 
1981 /82 
1982 /83 
1983 / A 
1984 /85 
1985 /8M 
1986 /87 
1987 ,88 
1988 j89 
1989 /90 

1.773 
1.435 
3.007 
2.082 
2.177 
3.708 
2.923 
1.951 
2.32. 
6.64., 
4.433 
5.605 
4.453 
5.415 

0.150 
0.122 
0.200 
0.171 
0.210 
0.445 
0.386 
0.303 
0.620 
1.054 
0.785 
0.832 
0.967 
0.935 

1.566 
0.803 
1.823 
1.202 
0.805 
1.963 
1.666 
1.827 
2.689 
3.748 
3.640 
3.384 
3.733 
4.311 

0.045 
0.035 
0.065 
0.057 
0.056 
0.124 
0.057 
0.042 
0.095 
0.557 
0.382 
0.200 
0.154 
0.189 

46.683 
19..56 
37.848 
18.974 
8.404 

41.160 
44.950 
17.750 
14.160 
31.500 
53.100 
54.720 
32.270 
41.319 

0.327 
0.305 
0.272 
0.085 
0.044 
0.184 
0.213 
0.407 
0.593 
0.521 
0.918 
0.291 
0.928 
1.168 

1.672 
1.375 
1.251 
1.430 
1.206 
2.665 
3.107 
1441 
3.927 
3.576 
2.342 
3.344 
4.275 
2.785 

52.220 
22.331 
44.465 
24.001 
12.903 
50.250 
53.302 
24.721 
24.913 
47.603 
65.599 
68.876 
46. 779 
56.123 

87.1 
93.2 

100.0 
109.5 
119.8 
131.2 
142.2 
161.0 
175.9 
189.1 
202.3 
214.4 
225.1 
226.4 

59.954 
25.033 
44.465 
21.918 
10.770 
38.300 
37.484 
15.354 
14.163 
25.173 
32.427 
32.125 
20.782 
24.787 

% Mkted 0.1 0.1 0.3 0.1 0.7 0.5 1 

Source: Calculated 



Table 7. Rice Supply and U;Ilization (000 tons) and Per Capita Consumption (kg/year) 

supply-
 Use 
Area Prod. Milled dStock- Aid CPSP l'rivalc Total iExports Total Non-Food Consump- Per capita


Year Change Imports Imports Imports Imports Avail. Use 
 -tior Consumptio
'C ha00 0 I0T 000 MT k 0 000MT 00 MT 000 IT 000MT 000MT 000MT kg


1976 88.7 125.8 83.8 1,418 50 0.0 
 2,' .5 0.0 24,.5 0 281.0 12.0 269.0 53.8
 
1977 93.5 129.9 86.5 1,390 -10 0.3 217.7 0.0 213.0 0 311.8 13.0 
 298.8 58.2
1978 &M.7 125.8 83.8 1,418 -40 3.6 234.2 0.0 237.8 0 364.3 12.0 352.3 66.8
 
1979 63.3 6.1.5 42.9 1,018 50 7.8 322.1 0.0 329," 0 363.7 14.0 
 349.7 64.6
 
1930 91.3 146.4 97.5 1,604 50 7.0 255.5 143.7 J6.2 0 399.1 9.0 390.1 
 70.2
 
1981 78.7 96.6 64.3 1,227 -25 36.7 297.0 -11.9 ;21.8 0 444.3 13.0 431.3 
 75.5 
1932 67.2 64.7 43.1 963 25 22.2 ': 29.7 6.7 358.6 0 397.9 11.0 386.9 66.0
 
1933 73.0 127.1 84.6 1,739 -50 23.1 -76.1 -65.5 338.7 0 451.8 8.0 423.8 
 70.4
1984 6.3.2 107.9 71.8 1,582 -10 35.8 ,17.8 -19.2 364.4 0 459.0 11.0 448.0 72.4
 
1935 51.4 101.5 67.6 1,975 4 5.2 325.6 
 5.2 336.0 0 403.8 11.0 392.8 61.8

1986 66.1 135.8 90.5 2,055 21 49.4 310.7 18.2 378.3 
 0 424.9 11.0 413.9 63.4

1987 78.2 147.0 97.9 1,831 -39 39.6 166.8 100.3 306.7 0 436.2 
 13.0 423.2 63.1
 
1938 71.4 142.7 95.1 1,998 8 64.6 262.9 32.5 360.0 
 0 449.9 14.0 435.9 63.3
19891 73.6 132.7 83.4 1,803 15 37.6 332.9 -10.5 410.0 0 490.1 14.0 476.1 67.4 
1990 79.0 160.0 106.6 2,025 10 3A 3,10.0 15.0 385.0 0 463.4 8.U 455.4 62.7 

Source: USAID Database, CPSP, MDRII/DAS (s .) 
Note: Production in crop year beginning with indicated year, largely for consumption in the following year. 

Import privatiz.tion experiment. 
Milling 0.666 Seed rate in tons paddy/ha 0.1 
Waste 0.06 Seed rate intons rice/ha 0.0666 
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Table 8. Wheat Supply and Utilization (000 tons) and Per Capita Consumption (kg/year) 

Supply (000 tons) Use 000 tons) Per 

YCear Stoc.k Aids Private Totals Total Non- Consump Capita 
Changelimports Imports lmports Exports Avail. Food tion (kg) 

1976 5 1.6 121.6 123.2 0.7 118.2 2.4 115.8 23.2
 

1977 5 14.0 121.4 135.4 8.3 130.4 2.6 127.8 24.9
 

1978 0 5i.5 i&0.7 155.2 28.8 155.2 3.1 152.1 28.8
 
1979 5 10.3 117.8 128.1 11.5 123 1 2.5 120.6 22.3
 

1980 -15 14.1 94.5 108.6 0.0 123.5 2.5 121.1 21.8
 

1981 5 33.2 97.4 130.6 0.3 125.6 2.5 123.1 21.6
 

1982 0 24.1 98.0 122.1 0.0 122.1 2.4 119.6 20.4
 

1983 5 37.5 104.6 142.1 0.0 137.1 7.7 134.4 22.3
 

198.1 -5 42.1 85.4 127.5 0.0 132.5 2.7 129.9 21.0
 

1935 -6 35.7 90.5 126.2 0.0 132.2 2.6 129.6 20.4
 

1986 !S 17.7 115.0 132.7 0.0 117.7 .4 115.3 17.7
 

1987 -6 25.2 86.5 111.7 0.0 117.7 .4 115.3 17.2
 

1983 7 18.6 118.7 137.3 0.0 130.3 2.6 127.7 18.6
 

198') 0 6.8 133.2 140.0 0.0 140.0 2.8 137.2 19.4
 
--1990 0 16.4 133.0 149.4 0.0 A 19.4 3.0 146.4 20.2 

Source: 	USAID Database, CPSP, MDRI/DAS (s&u)
 

Feed % 0
 
Waste 0.02 
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Table 9. Millet and Sorghum Supply and Utilization (000 tons) and Per Capita Consumption (kg/year) 

Year Arc Proi. Milled Yield 

Supply 
Stock Aid 

Change Imports 
Other 

Imports 
Total 

Imports Exports 
Total 

Avail. 
Non-
Food 

Use 
Consump-

tion 
Per 

Capita 

1976 
1000 ha 

1,143 799 
k a 

535 
l'T 

0.0 
000IMT 00OMTI OWNIMT 

3.9 44.0 47.9 
000MT 

3.0 
000MT0I000T 

663.9 71.4 
000NIT 

592.5 
k& 

118.5 
197-7 962 615 639 -25.0 29.4 15.6 45.0 0.0 868.7 84.3 784.3 152.8 
1978 948 507 535 -75.0 46.0 23.5 69.5 0.0 759.7 71.3 688.4 130.6 
1979 942 410 435 100.0 2.2 7.8 10.0 0.0 416.6 67.1 349.5 64.6 
1980 1,054 752 713 -50.0 19.1 9.8 28.9 0.0 488.8 57.7 431.1 77.5 
1981 967 521 53Y -50.0 5.8 75.1 30.9 0.0 832.6 86.1 746.5 130.7 
1982 1,115 544 483 75.0 3.1 6.3 9.9 0.0 455.4 72.1 383.3 65.4 
1983 1,190 742 623 0.0 26.1 52.9 79.0 0.0 623.3 67.8 555.5 92.2 
1984 990 585 591 -45.0 155.0 11.0 166.0 0.0 952.7 76.7 876.0 141.6 
1985 828 355 429 -30.0 46.0 0.4 46.4 0.0 661.0 71.0 590.0 92.9 
1986 i,003 471 470 100.0 15.0 0.0 15.0 0.0 269.8 65.0 204.8 31.4 
1937 1,338 919 710 -75.0 7.0 (0.3) 6.7 0.0 553.1 62.8 490.3 73.2 
1983 992 633 638 40.0 7.0 0.0 7.0 0.0 916.4 98.6 817.8 118.8 
1989 
1990, 

1,073 
1,000 

801 
760 

746 
760 

-55.0 
45.0 

5.5 29.5 
0.0 

35.0 0.0 723.2 
755.7 

74.3 
56.1 

648.9j 
699.71 

91.8 
96.4 

Source: USAID Database, CPSP, IvMDRII/DAS (s&u) 
Seeding 30 kg/ha 
Waste 6.0% 
Feed % 1.0% 
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Trable 10. Corn Supply and Utilization (000 t0us) and Per Capita Consumption (kglyear) 

Supply Use 

Stock Aid Other Total Total Non- Consump- Per 
YeaJ Area Prod. Milled Yield Change Imports Imports !mports Exports Avail. Food tion Capita 

11000 ha 000 IT 000 IT kgfha 000 MT 000 MTT000 MT 000 Nl I Iooo MT 000 MT 000 MT k&_ 
1976 43.6 43.2 890 0.0 2.8 12-3 15.1 0.0 59.1 6.6 52.5 10.5 
1977 49.3 43.9 890 5.0 0.3 20.7 21.0 0.0 64.6 6.4 58.2 11.3 
1978 47.7 42.8 898 -5.0 0.9 11.1 12.0 0.0 53.9 6.5 47.4 9.0 
1979 53.6 33.1 617 0.0 0.0 3.2 3.2 0.0 36.3 6.0 30.3 5.6 
1980 56.4 54.0 958 0.0 13.8 6.2 20.0 0.0 60.2 6.9 53.3 9.6 
1981 67.7 46.3 634 0.0 9.7 0.0 9.7 0.0 46.3 8.0 383 6.7 
1982 78.1 56.8 727 0.0 0.0 5.8 5.8 0.0 62.6 8.1 54.4 9.3 
1983 77.7 9,4.6 1,219 10.0 0.0 8.4 8.4 0.0 103.0 11.2 91.8 15.2 

1984 86.2 82.2 953 -10.0 15.0 5.0 20.0 (.: 87.2 12.4 74.8 12.1 
1985 70.4 60.6 860 7.0 0.8 13.9 14.7 0.0 74.5 10.7 63.8 10.0 
1936 84.5 103.4 1,223 16.0 0.0 10.0 10) 0.0 113.4 12.4 101.0 15.5 
1987 101.9 150.5 1,478 -21.0 0.0 6.0 6.0 0.0 156.5 17.6 138.9 20.7 
1933 96.3 112.2 1,165 -1.0 6.8 0.0 6.8 0.0 112.2 18.3 93.9 13.6 
1989 101.8 118.9 1,167 0.0 2.0 8.0 10.0 0.0 126.9 16.3 110.6 15.7 
19901 96.0 132.0 1,375 0.0 1.0 5.0 6.0 0.0 137.0 15.1 121.9 16.8 

Source: USAID Database, CPSP, MDRII/DAS (s&u) 
Seed rat 25 kg/ha 
Feed % 6.0% 
Waste 0.06 
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Table 11 Sncegl: NRiiL'Sorghum Ar a Planted (1000 hectares) 

Sam.* Sine-Ssloum Cammannce TebeI To'Lai 
Ye2r Louis Loup Thies IDiourbellte alel Total lZiuinchor JRoldsIa Totllcoundalenepml 

1960 61 77.5 109.3 126.5 79.1 - - 24.4 - - 72. 51.5 76.6 

1061 6& 109.7 113.8 128.0 89.2 - - 265.5 - - 10.6 52.1 93,.9 
1962 63 113.8 89.6 127.0 131.4 - - 270.1 - - 77.1 53.3 863.0 
1963 64 110.6 1572 132.1 132.8 - - 291.5 - - S6.4 53.1 958.6 
1964 65 125.0 1:Y.0 139.0 135.0 - - 241.5 - - 1029 59.5 1009.9 
1965 66 1,..0 *56.0 147.0 149.0 - - 315.0 - - 112.4 67.0 1065.4 
1966 67 125.1 110.3 14.5 148.0 - - 305.5 - - 8.3 71.6 995.6 
1967 6S 140.1 153.0 163.1 147.0 - - 352.5 - - 175.1 73.4 1154.2 
1-6 69 106.7 127.5 15.8.1 128.3 - - 347.3 - - 113.0 70 1053.0 
1969 70 104.2 123.9 164.9 110.1 - - 323.7 - - 121.2 87.9 1035.8 
1970 71 91.1 129.2 1524 101.0 - - 287.0 - - 123.4 80.1 964.2 
1971 72 115.4 107.3 160.1 99.0 - - 319.7 - - 92.2 72.S 969.5 
1972 73 49.5 131.5 155.9 1n3.5 - - 320.0 - - 94.S 73.6 935.7 
1973 74 6.5 179.9 175.6 146.2 - - 343.1 - - 99.3 71.6 1102.1 
,974 75 120.6 15.4 123.5 162.3 - - 422.0 - - 95.5 62.5 1142.8 
1975 76 94.6 148.7 128.5 165.0 - - 262.3 - - 00.7 69.7 962.5 
1976 77 99.9 1324 121.6 161.5 - - 281.S - - 91.1 59.5 947.7
1977 71 76.1 135.7 1020 149.2 - - 333.0 - - 7.3 55.6 941.9 

1971 79 91.6 161.0 110.0 161.2 - - 366.8 - - 103.2 60.3 1054.2
1979 so 31.5 142.5 113.9 172.4 - - 328.9 - - 104.5 66,4 967.2 

1980 81 84.4 155.1 156.9 145.6 - - 410.8 - 104.1 56.3 1115.1-
1981 $2 97.3 185.9 150.4 168.7 - - 421.5 - - 99.3 59.7 1119.7 
1982 83 30.8 176.3 152.0 130.7 - - 335.7 - - 95.7 65.7 919.9 
.913 94 24.4 65.1 134.1 101.2 - - 349.s - - U4.3 61.7 827.6 
,984 55 2.2 145.1 165.7 154.7 163.9 231.4 4022 18.4 37.5 55.9 77.0 1002.7 
1985 816 28.3 201.3 17.2 204.8 187.3 319.1 506.3 ,".1 $4.2 106.3 113.3 1337.7 
1986 87 16.2 124.8 143.2 123.5 125.4 249.7 37S.1 15.0 $2.5 97.5 :06.9 992.2 
1987 5 17.4 157.6 119.9 141.2 143.5 293.8 437.6 7.8 87.9 95.6 103.4 10-.9 
1988 89 26.A 14.4 100.2 126.4 131.9 296.2 428.1 9.2 84.S 94.0 08.7 10,,=.0 
19S9 .0 15.3 .44.1 115.8 135.3 153.9 '-48.& 5026 10.5 0.7 101.2 69.3 *0.I3.6 
Source: MDRH/DA'DAS 
Averagc 
,S5.9) 21A. 153.3 131.3 144.2 149.1 301.5 450.6 12.9 S6.0 98.9 100.3 1101.7 
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Tab;c 12 Scnegal Maize Area Plamcd (1000 bec€cs) 

Year 
Sgrnt. 
Lovis Lougs Thies IDiourWi 

Sine-Saloum 
Fatick IKao~ack Total 

Casamanec Tambaj Total 
Zisuinchor I od Total ;counda:Scnepai 

906261 4.3 . . . . . 2.3 - - 13.3 10.7 30.5 
1961 62 5.5 - - 2.1 - - 13.7 10.7 32.0 
1962 63 4.9 - - - 2.2 - - 12.3 1A'0 31.4 
1963 64 4.1 - - - - - 2.4 - - 13.1 113 3Z6 
1964 65 4.5 . . . . . 2.4 - 17.S 1.5 37.2 
165 66 
,966 67 

6.0 
4.5 

-
. 

-
. 

-
. 

-
. 

-
. 

Z-
0.1 - -

2I6
20 

13.6
16.6 

44.3
43.1 

1067 61 19.5 - - - - 1.2 - - 33.7 17.3 71.7 
.6Z 69 7.0 . . . . . 0.9 - - 21.7 6.1 36.3 

1969 70 10.2 - . . . 0.7 - - 29.6 14.9 55.4 
1970 71 3.4 - - 0.6 - - 25.2 16.6 50.6 
1971 72 10.i . . . . . 0.7 - - 19.5 115 4.6 
1972 73 0.4 - . . . 0.1 - - 13.0 11.2 32.3 
1973 74 4.6 - . . . 0.7 - ,- 14.1 19.1 39.2 
1974 75 7.7 - - 1.2 - - 15.3 24.4 43.6 
1975 76 5.7 - . . . 2.9 - - 13.6 27.1 49.3 
1976 77 3.0 - - 12.9 - - 16.0 15.1 47.7 
,977 71 2.5 -. . . . . 12.1 - - 16.0 ,3 53.6 
1971 79 5.6 - - 10.1 - - 21 17.9 56.4 
.979 10 2.1 . . . . . 15.2 - - 25.1 23.9 67.7 
.90 81 5.9 . . . . . 25.0 - - 24.4 ".9 71.1 

1911 12 6.4 . . . . . 14.3 - - 29.6 Z7.4 77.7 
.982 83 1.4 - - Z"7.0 - - 25.5 24.9 16.2 
.93 S4 3.Is - - 13.9 - - 27.0 25.7 70.4 
,984 85 2.9 - - - 0.4 15.1 16.2 5.5 30.0 35.5 29.9 14.5 
19S5 S6 .4 - - - 5.4 25.7 31.1 7.1 31.0 3S.1 30.3 101.9 
.9&.6 67 3.5 - - - 4.6 19.2 23.1 5.1 34.9 40.0 9.O0 96.3 
1987 8 3.3 - - - 3.0 25.0 28.0 3.9 38.1 420 N8.6 101. 
:9 69 23 - - - 2.7 ..0.6 33.3 2.7 38.4 41.0 35.6 :'.3 

199 .0 3.0 - 0.2 - 17 31.4 %4.1 1.5 31.3 39.1 11.7 95.8 
Sourcv hIDRHiDA/DAS 
Avc(.aS. 
(95.49) 2.9 - - - 3.7 216.4 30.0 4.1 36.1 -40.2 21. 101.6 
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Table *3 Senega: Paddy Arts Plaoted (1000 hectare) 

Sait Sine-Saloum Casamanee Tambe Tota 

Yea r Louis Loup Thies IDiourbel Fatle_ IKuoackj Total Iiuinchor L Kolda I Total leoundajSenep, 

1.60 61 6.6 . . . . . 7.0 - - 52.6 1.6 67.7 

53.3 1.6 73.41961 62 7.5 . . . . . 11.0 - 

1962 63 8.0 . . . . . 6.2 - - 55.7 1.6 71.5 
1963 64 8.3 . . . . . 6.9 - - 57.6 1.5 74.3 

1964 65 9.5 . . . . . 7.4 - - 61.9 1.5 80.4 
1965 66 12.9 . . . . . 6.5 - - 61.0 1.1 81.5 
1066 67 15.5 . . . . . 4.5 - - 65.3 1.9 £7.3 
1967 68 16.4 . . . . . 3.6 - - 715 2.3 100.1 

1961 69 15.9 . . . . . 3.5 - - 54.5 3.0 76.8 

1969 70 15.3 .. .. . . 1.3 - - 4.6 1.7 103.4 
1970 71 15.1 . . . . . 1.1 - - 74.5 19 93.3 

1971 72 11.7 . . . . . 2.7 - - 65.3 4.3 84.1 
1972 73 11.5 . . .. z - - 35.0 4.0 53.3 

1973 74 8.0 . . . . . 2.1 - - 49.7 5.0 64.9 

1974 75 9.4 . . . . . 4.3 - - 63.1 7.7 £5.1 
1975 76 10.5 . . . . . 1.7 - - 70.9 10.4 93.5 
1976 77 10.7 . . . . . 1.1 - - 65.1 '11.0 U.7 

1977 78 7.1 - - 1.. - - 41.9 12.4 63.3 

1971 79 9.5 - - 1.2 - - 71.1 9.4 91.3 

1979 80 9.8 . . . . . 1.0 - - 57.1 10.1 78.7 

1980 $1 9.7 - - 1.7 47 7.0 67.! 

1981 82 10.3 -... - . 0.0 - - 56.9 5.9 73.0 
1.982 83 13.7 . . . . . 0.0 - - 50.3 4.2 68.2 

19S3 S4 14.2 - - - - - 0.0 - - 31.1 5.4 51.4 

1984 85 16.6 - - - - - 0.0 20.1 25.1 45.2 4.3 66.1 

1985 86 15.3 - - - 0.3 0.3 30.0 29.2 59.2 3.3 78.2 
1966 87 i 5.9 - - - 0.3 0.2 0.5 21.0 29.5 50.5 4.5 71.4 
1917 8 13.2 - - - 0.4 0.2 06 25.7 31.8 57.5 2. 73.6 

198 89 :5.0 - - - 0.3 0.2 0.5 25.4 32.3 57.7 5.6 78.8 
1939 90 :s.1 - - - 0.2 0.2 0.4 Z7.5 30.0 57.4 3.3 79.3 

Sour.e: NIDRH/DA/DAS 
Average 

(85.19) 15.5 - - - 0.3 0.2 0.5 24.9 29.6 56.5 3.1 76.3 
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Year 
Saint. 
Louis Loq"g;Tie Diourbel FKtick 

SieaomCassmance 
Kiolck Tota! Ziguineho golds Total 

Tob 
cound 

Tta 
Scnegal 

190 61 7.4 9.5 .9 4.1 - - Z.0 - - 0.1 2.3 45.0 

.91 62 10.5 16.4 9.2 5.6 - - 12.0 - - 0.1 2.6 56.3 

1962 
.963 

63 
N. 

11.7 
5.4 

9.3 
1 . 

9.1 
.4 

4.3 
3.1 

-
-

-
-

12.0 
7.0 

-
-

-
-

-
-

27 
2.5 

49.1 
47.0 

.64 65 17.1 :6.7 10.3 3.4 - - 7.0 - - 0.1 0.9 56.1 

1,65 
.66 

66 
67 

12.0 
18.5 

17.0 
Z7.4 

10.5 
12.1 

6.1 
19.1 

-
-

-
-

.3 
6.-

- -
-

0.5 
0.9 

1.1 
1.2 

53.2 
65.5 

,967 69 27.1 25.3 11.4 25.7 - - 7.0 - - 1.1 1.0 9S.7 

:,'6 
.969 

69 
70 

18.0 
19.2 

20.4 
22.7 

:2.0 
12.7 

7.9 
6.1 

-
-

-
-

6.9 
6.2 

-
-

-
-

1.2 
2.2 

1.5 
1., 

67.S 
70.1 

1970
1971 

71
7 

S.5
21.2 

26.7
19.4 

12.5
13.3 

5.2
7.4 

-
-

-
-

6.5
6.5 

-
-

-
-

2.0
1.3 

1.3
1.5 

627
70.6 

1972 73 0.1 4S.5 20.1 9.0 - - 6.2 - - 1.1 - 16.3 

1973 74 9.5 =. 4 13.4 6.3 - - ri.0 - - 1.3 - 5Z& 

1974 75 15.1 23.1 15.9 2.6 - - 0.0 - - 2.0 - 59.3 

1975 
.976 

76
77 

14.7
15.3 

20.3
20.1 

15.2
20.0 

1.9
7.0 

-
-

-
-

0.0
0.0 

-
-

-
-

2.5
0.9 

-
-

61.6
63.3 

.97 76 14.1 2"1.4 16.2 4.1 - - 0.1 - - 1.1 - 57.0 

1978 79 1Z6 26.1 16.0 1.3 - - 0.3 - - 3.9 - 63.1 

4979 W 5.7 21.4 15.6 9.1 - - 0.5 - - 3.0 - 55.4 

.90 61 9.3 28.5 9.1 5.1 - - 0.0 - - 2.2 - 54.2 

i961 
9S2 

£2 
S3 

9.3 
6.3 

30.3 
26.6 

10.7 
9.0 

12.7 
0.0 

-
-

-
-

3.4 
0.0 

-
-

-
-

20 
2.6 

-
1.2 

6S.4 
47.9 

:963 S, 4.0 19.9 15.3 0.0 - - 2.3 - - 0.0 0.0 41.6 

19&4 
9;5 

65 
8,6 

0.0
5.0 

21.0
63.6 

15.3
26.9 

10.9
18.6 

-
7.7 

-
2.4 

0.0
10.2 

3.4
2.9 

-
0.5 

3.4
3.4 

0.5
0.7 

51.1 
12S.3 

1966 87 23 53.3 22.6 21.0 6.4 0.2 6.7 1.s 0.4 2.2 2.1 117.1 

A97 &S 3.' 35.1 12.0 15.0 2.4 1.0 3.5 0.5 0.4 0.9 1.1 71.0 

.9" 89 

.96.090 
1.7

10.0 
-. 1
13.1 

16.0
1.1 

15.s
20.4 

21.
1.9 

0.4
0.4 

3.2
2.3 

0.7
0.2 

0.4
0.3 

1.1
0.5 

2.2
0.2 

69.1
'4.6 

So;;.= MDRHD. 'DAS 
Av.) 
(S5-69) 

.6 
4.4 36.6 19.1 19.6 4.3 0.9 5.2 1.2 0.4 1.6 1.4 90.1 



I e a r 
Sa. 
Loui Loup, 

~S 
The Diourbt. lFaiek 

ij 
lolackc~ 

'. ICu~artece 
Total lZiguinchor IKolds iTotal 

la be Tom;~ 
counds Scnegal 

1.960 61 6.5 105.1 130.1 146.5 - - 429.7 - - 123.9 31.0 973.5 

1;.61 62 9.3 303.01.0 1441 - - 471,0 - - 126.0 35.2 1020.5 

162 63 10.9 96.0 133.2 139.'0 - - 4s2.5 - - 110.2 38.2 1010.1 

.063 64 16.3 135.1 126.3 17Z5 - - 475.1 - - 110.2 43.4 1078.9 
1964 65 15.3 '20.0 137.0 146.0 - - 495.7 - - 103.7 33.1 1050.7 

1065 66 27.0 '5,.0 146.0 130.0 - - 499.0 - - 11.6 34.5 110S.1 

1966
.97 

67
61 

11.1
1.3 

163.3
145.9 

121.1
157.3 

144.0
155.5 

-
-

-
-

514.7
531.5 

-
-

-
-

121.2
120.0 

35.1
36.2 

1110.5 
115.7 

1961 69 12.0 192.2 169.3 146.1 - - 5Z7.2 - - 113.6 32.2 111.1 

!969 70 10.2 136.0 151.0 125.0 - - 319.3 - - 113.1 29.0 960.6 

1970 71 9.A 163.6 136.3 141.5 - - 435.7 - - 114.7 44.3 1045.9 

.971 -2 12. 1420 155.5 129.3 - - 450.4 - - 125.2 41.1 1055.4 

1972 73 4.5 155.7 151.8 152.3 - - 45-4.9 - - 99.6 43.6 1069.5 
1973 74 6.6 125.3 151.0 126.9 - - 45S.9 - - 107.4 46.S 1Of7. 

1974 75 5.9 159.6 154.1 136.6 - - 4M.0 - - 12 41.1 1050.1 

1975 76 6.1 010.0 195.1 184.3 - - 537.7 - - 136.6 583 1310.1 
1976 77 5.9 11.9 160.5 179.0 - - 509.7 - - 116.9 50.7 1293.4 

1977 7$ 5.1 175.6 135.0 17&5 - - 5=3 - - 101.t 42.2 1161.1 

1971 79 7.0 110.4 105.9 174.9 - - 483.0 - - 131.0 64.1 1153.3 

1979
1960 

60
8 

15
3.1t 

200.2
177.2 

161.1
150.3 

135.4
136.0 

-
-

-
-

380.1
462.3 

-
-

-
-

106.6
76.9 

61.1
57.1 

1047.1
1063.6 

198i 82 3.9 17.9 117.3 123.1 - - 429.7 - - S8.5 5.1 1008.9 

,962 83 7.1 I85.2 165.3 167.1 - - 470.1 - - 95.7 51.2 1141.7 
983 64 7.6 142.5 141.0 151.0 - - 43.2 - - 37.4 60.1 1079.7 

9.&4 85 0.0 120.0 8.0 104.0 140.0 260.0 400.0 26.0 64.0 90.0 5A.0 15.0 

.985 $6 0.5 45.7 50.0 57.7 81.4 206.4 287.1 20.3 74.7 95.0 57.7 594.3 

19&6 87 1.1 59.5 97.7 67.7 108.0 296.1 394.1 2.7 AO.7 103.4 65.3 789.4 

1987 U 1.7 61.S 18.4 92.6 91.4 302.4 400.1 30.7 924 123.1 61.S 130.2 
198. 89 20 98.2 910. 97.0 102.1 307.3 409.24 1.7 89.7 111.4 69.1 U.84.9 
.989 90 2.4 94.4 64.6 91.4 68.6 213.1 301.6 24.9 922 117.1 71.9 763.5 

Sot;:= MDRH/'AD/AS 

C89) 1.5 71.9 82.3 11.3 95.7 263.2 314.9 Z5.5 85.9 111.4 65.2 7",.5 
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Ta '.6 Sc.cega" -an.; P-. s Arco Planted ,1(W'00hcc.r-) 

Sairnt.I SinecSalourn ICB$2Mln Taool cnc~sI 

IV,,,rLuis Lou I hie I~ourellFaiick Iasoioekl Total wrhoIK id Ttalcu s!e pl 

< 61 . . .. . . .. . . . 

161 62 . . .. . . .. . . . . 

,062, 63 . . .. . . .. . . . . 

.063 64 . . .. . . .. . . . . 

1964 65 . . .. . . .. . . . . 

1065 66 . . .. . . .. . . . . 

1.66 67 . . . . . . .. . . . . 

1967 63 . . . . . . .. . . . . 

196 69
1 9 70 

. 

. 
. 
. 

. 

. 
. 
. 

. 

. 
. 
. 

.. 

.. 
. 
. 

. 

. 
. 
. 

. 

. 

1970 71 - - - - - - 1.1 0.5 7.7 

1971 72 - - - - - - 1.5 - - 1.6 0.7 10.9 
1972 73 - - - - - - 11.3 - - 3.1 0.2 15.3 

1973 74 - - - - - - 14.1 - - 3.1 0.6 18.5 
1974 75 - - - - - 17.4 - - 4.0 0.9 2Z3 

1975 76 - - - - - - 21.0 - - 2.4 0.1 24.3 

11976
1977 

77
7 

-
. 

-
. 

-
. 

-
. 

-
. 

-
. 

14.0 
20.2 

-
-

-
-

1.9
2.3 

1.1 
1.2 

17.0
23.7 

1978 79 . . . . . . 8.9 - - M 1.4 24.2 

1979 SO . . . . . . 16.2 - - 3.6 1.4 21.2 

1980 81 . . . . . . 6.0 - - 1.9 1.1 8.9 
i981 82 . . . . . . 3.2 - - 3.4 1.3 7.8 

1982 83 . . . . . . 13.5 - - 3.0 1.6 18.2 

.983 4 - - - - - 24.5 - - 3.1 1.6 29.1 

,964 85 . .. 0.9 8.3 9.2 - 4.0 4.0 1.1 15.0 
1985 86 - - - - 0.0 5.5 5.5 - 2.4 2.4 2.3 10.2 

!9&6
.987 

878S -
. 

-
. 

-
. 

-
. 

2.0
1.8 

15.9
12.3 

17.9
14.1 

-
-

-
-

-
-

0.0
0.1 

17.9
14.2 

1"88 &9 . . . . 2.5 14.7 17.2 . . . . 17.2 

.9A9 Oki . 29 16.6 19.5 . . . . 19.5 

So-ac: MN'DH,'DA.DAS 
Av1ac.9 
(£S5.9) . . . .- 1.8, 13.0 14.9 . - 0.5 0.5 0.5 15.8, 



T.-X-.," '.9 Scc-cps" 

Sant. Sine-Saic. I Csamant Trnoa. I Totai 

er Loui LoUI Thies IDiour'!;Ftck 'Kmoiack Total :uco Kodlt Tote: ,ounda Senc; ! 

1,60 61 31.6 :5.2 44.4 30.3 - - 56.6 - - 62.1 34.6 391.9 

:61 62 51.9 "6.3 45.3 59.4 - - :C7.2 - - 6.0 34.1 40.1 

.962 
.. 63 

63
64 

54.9
39.1 

-.0
50.7 

46.7
51.4 

54.4
69.6 

-
-

-
-

141.5
157.1 

-
-

-
-

61.3
75 

35.3 
3.0 

423.5 
47&3 

1064 65 65.3 51.0 43.1 73.0 - - 172. - - 13.1 41.1 530.1 

.965
.066 

66
67 

52.7
529 

51.1
31.0 

52.1
41.9 

726 
,',U 

-
-

-
-

184.0
U.7 

-
-

-
-

94.4
76.0 

46.6
50.0 

554.1
423.3 

:967 6 72.6 73.4 61.3 ,4.1 - - 1S7.9 - - 114.0 53.5 654.4 

.061 69 37.1 39.3 45.2 31.4 - - :55.6 - - $7.1 44.9 441.3 

.9 70
970 71 

63.7
29.1 

41.6
27.1 

77.7
33.4 

56.3
27.2 

-
-

-
-

126.2
135.5 

-
-

-
-

IZ.4
100.2 

69.0
30.7 

556.0
3S3.1 

1971 72, 49.4 49.7 11.0 59.1 - - 197.6 - - 90.9 54.1 512.5 
1972 73 1.1 1.3 13.1 43.1 - - 140.1 - - 74.1 40.1 322.0 

1973 74 27.4 43.2 103.4 51.5 - - 160.2 - - S3.7 3Z5 501.1 
:974 75 53.2 12.1 17.6 103.7 - - 332.1 - - 101.9 31.1 791.7 

:975 76 41.0 74.1 91.2 11.7 - - 179.2 - - 74.0 60.0 615.2 

1976 77 23.1 39.1 49.4 100.6 - - 15Y.5 - - 75.9 11.3 506.6 

1977 7 1.5 27.5 Z1.5 17.7 - - 165.1 - - 64.6 34.2 409.9 

197S 79 37.5 11.5 117.6 121.0 - - 2-06.1 - - 30.S 52.4 751.7 
.979 &0
190 11 

11.9
7.9 

47.0
66.2 

62.4
66.1 

95.7 
53.0 

-
-

-
-

192.4.3.2 
-
-

-
-

11.4
5.S 

29.6 
36.1 

520.5
544.3 

1911 62 4s.7 49.2 75.7 91.1 - - 317.9 - - 94.7 64.4 741.7 

1912 
.913 

13
64 

4.3 
6.4 

50.6
1.1 

104.4 
44.1 

1.4
31.9 

-
-

-
-

-0.2
172. 

-
-

-
-

90.1
67.6 

55.1
23.5 

5..6
354.1 

:964 
19,5 

65 
66 

0.1 
16.2 

4.1 
:17.0 

66.3 
139.1 

5A.6 
153.4 

40S.0 
114.9 

131.1 
207.4 

239.1 
323 

11.9 
17.7 

46.3 
72.2 

56.2
89.9 

43.6 
111.6 

471.4 
949.4 

:9&6 17 9.2 37.6 6.0 51.9 &S.2 191.5 216.6 12.7 71.2 90.9 19.1 633.2 

1917 U 9.1 100.4 76.3 98.4 1:5.5 249.5 365.1 5.4 .0.3 15.7 65.1 100.7 

196. 19 15.0 26.7 30.7 37.4 51.0 242.4 3W0.4 6.3 71.1 15.1 9,.5 593.1 
:19 9 1.4 30.7 58.4 99.4 10.2 .00.4 419.6 7.6 84.1 93.7 62.6 762.6 

Sor. M DRH,DA.'DAS 

(S5-89) h1.7 62.5 74.5 S1.1 97.2 .239.6 36.1 9.9 7P.1 89.0 15.4 741.0 
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Table 20 ScnegaL Maize Production (1000 m) 

SAz. I SineSalou.n I Casmnnce :Tambs. Totai 
ly'car Loull1 Lour nie Dourbe IFaziek l1aolaekd Total ;ZipunchoTT Rolda Total lcounda :Selcgo I 

.%0 61 3.3 . . ... 3.1 9.0 rd.2 
1961 

.963 

62 
63 
64 

4.3 
4 

1.5 

-

.1962-

. 

-

-
. 

-

-
. 

-

-
. 

-

-
. 

.1.1
20 - -

5.3 

121 

9.3 
10.6
11.1 

2).7 
26.6
26.6 

1.4 65 25 . . . . . 1.9 - - 16.2 10.9 31.6 
1965 66 2.9 . . . . . 1.7 - - 19.2 12..1 35.9 
1966 67 6 . . . . . 0.3 - - 19.9 13.2 36.0 
1,67 61 9.1 . . . . . 0.9 - - 32.1 14.7 56.1 
196.1 69 3.7 - - - - - 0.6 - - 16.6 4.4 25.3 
1.969 70 7.0 . . . . . 0.6 - - 2S.1 13.1 1.9 
1970 71 5.3 - - - - - 0.4 - - 11.5 1.9 33.1 
1971 72 6.6 - - - - - 0.6 - - 16.2 14.2 37.6 
1972 73 0.2 . . . . . 0.4 - - 9.7 9.9 20.2 
.973 74 27 - - - - - 1.0 - - 13.9 16.2 33.9 
1974 75 5.1 - - - - - 20 - - 16.5 19.0 43.2 
1975 76 0.0 . . . . . 5.6 - - 14.9 23.4 43.9 
1976 77 0.0 - - - - - 16.3 - - 19.4 72 421-
I977 71 1.2 . . . . . 9.9 - - 11.4 10.6 33.1 
1971 79 4.1 . . . . . 14.4 - - 19.1 16.5 54.0 
1979 90 3.5 . . . . . 2.9 - - 23.5 16.3 46.3 
1910 81 4.7 - - - - - 0.0 - - 19.1 13.0 56.1 
1981 12 4.3 - - - - - V.2 - - 23.7 39.4 94.6 
1982 13 3.2 . . . . . 29.3 - - 2"1 26.1 8S.2 
1W13 U 1.6 . . - .- 7.7 - - 35.0 16.2 60.6 
1984 S5 7.2 - - - 0.4 14.,' 15.0 5.1 44.4 54.3 26.9 103.4 
1915 &6 6.0 - - - 6.1 40.1 46.9 1.2 51.3 59.5 34.1 "50.5 
1966 17 6.7 - -| 5.s "1.9 :7.7 4.5 4 1 6.6 3.. 1122 
"987s . 5.9 - - - 4.3 %6.6 40.9 3.9 4.7 47.6 W.5 1&.9 
19&" ,9 5.6 - - - 3.2 .M.5 39.7 7.0 423 4.4 39.2 :S.9 
1989 o¢ 7.1 - 0.3 - 4.0 527 56.7 !.7 49.1 464 2.3 "2.7 
Sou..-: 11DRJ-tDA;DAS 

(85-s9) 6.3 - 0.1 - 4.1 37.5 42.4 4.1 45.7 41.9 0.9 12A.4 
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V0)o
Tabic 1 Scnega'.' Pa."y Produio,- ,.:) 

Saint. SesounCraiv Tomos* ToLa; 
Y r2 Lo.., Lougs Thie Diourbel IF@:ick ,iKollcki Tots! Zi uinchor I Koldl I Tota! mejndl 'Sene!! 

:960 61 1.5.' . . . . . 2 - - 62. 13 1.3 
.. 6i 6: .3. -. . . . 3.1 - - 60.0 1.4 13.5 
1062 63 11.9 - - - - - 67.0 1.2 19.9 
93 64 ,7 - - - - - 3.1 - - 77.5 1.3 105.3 

1964 65 21.1 - - - - - 4.9 - - 10.9 1.4 101.3 
965 66 27.5 - - - - - 4.6 - - 1.3 1.5 1219 
.066 67 34.1 - - - - - 3.0 - - £2.2 1.4 124.7 

1967 6S N1.1 . . . . . 2. - - 101. 1.1 133.1
1961, 69 15.5 . . . . . 0.0 - - 43.0 2.6 61.2 

. 1.2 - - 105.6 1.1 139.6 

1970 71 23.0 - - 2.1 - - 6S.5 1.4 94.9 

1969 70 31.0 . . . . 

971 72 27.9 . . . . . 4.3 - - 73.0 4.2 109.4 

1972 73 6.5 -. . . . 1.7 - - 7.6 3.5 39.4 

1973 74 9.1 . . . . . 1. - - 49.1 6.0 66.1 

1974 75 17.2 - . . . 1.2 - - 16.3 12.5 117.2 

.975 76 13.0 - . . . 1.2 - - 97.4 11.4 129.9 

1976 77 23.3 - . . . 1.0 - - 1 '.12.7 125.1 
977 71 17.3 - 1.7 - - 14.1 11.4 64.5 

1971
"979 

79
10 

27.4
30.1 

-
-

-
-

-
-

-
-

-
-

0. -. 
-

-
-966 

104.4 9.1 1.6.4 

19u0 11 31.6 -. . . . 0.7 - - 26.1 5.5 64.7 

.911 £2 36.9 - - - .0 - - 76.7 13.5 127.1 

1912
1913 

S31 41.761.6 
-
. 

-
. 

-
. 

-
. 

-
.-

0.0
0.0 

-
-

-
-

55.2
35.1 

4.0
4.1 

107.9
101.5 

9&4 15 79.2 - - - - - 0.0 22.7 29.4 52.2 4.4 135.1 
.915 &6 72.4 - - - 0.1 - 0.1 35.9 30.2 66.1 7.7 147.0 

196 17 75.1 - - - 0.7 0.2 0.9 23.6 35.0 55.6 1.1 142.7 

1987 1 57.7 - - - 1.2 C.2 1.4 32.2 37.4 69.6 4.0 132.7 

19&1 19 70.6 - - - 0.7 0.2 0.9 21.7 36.4 65.1 9.1 1".4 
.99 90 12.9 - - - 0.6 0.2 0.1 42.4 34.4 76.8 16 169.1 

Sorc SIDRH.'DKDAS 

(65419) 71.7 - - - 0.1 0.2 1.0 32.6 3.4.7 67.2 7.6 147.6 
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Tabic ScneLst Ccmpea Production (1000 mt) 

Sine S.oumr Casmance ' T&,nbe- I TotalSai . 
hie. IDiour'cl Fstick !Kaoimakl Total 'Ziutfnchor 1 Koida Total counds ISenegml

Yec Lou I Lou , "ip 

.060 

:61 
1962 
:63 
1964 
.065 

1066 

61 

6. 
63 
64 
(5 
66 
67 

2.2 
3.5 
3.4 
1.7 
5.1 
2.3 
6.1 

1.5 
4.1 
26 
4.6 
4.2 
4.3 
6.0 

2.3 
2.3 
2.3 
2.6 
3.3 
3.2 
2.9 

1.0 
1.4 
1.0 
0.9 
0.9 
1.5 
0.3 

-

-

-

-

-

-
-

-

-

-

-

-

-
-

3.6 
3.0 
3.0 
2.3 
2.3 

1.17 
2.2 

-

-
-

-

-

-
-

-

-
-

-

-

-
-

-

-
-

-

-

0.1 
0.3 

0.5 
0.5 
0.1 
0.1 
0.3 
0.3 
0.4 

1 
15.1 
13.1 
12.9 
16.7 
13.6 
11.0 

1967 6S 15.1 3.5 4.1 4.7 - - 2.1 - - 0.4 0.3 30.1 

196 69 4.0 5.1 Z1 1.7 - - 2.1 - - 0.4 0.4 17.2 

1969 70 1.4 6.5 3.3 1.4 - - 1.6 - - 1.0 0.3 f4 

:970 71 

9197172 
:972 73 

5.' 

9.1 
0.2 

6.1 

7.1 
5.7 

3.0 

3.7 
2.0 

1.3 

2.1 
2.6 

-

-
-

-

-
-

0.5 

2.0 
0.1 

-

-
-

-

-
-

0.1 

0.4 
0.4 

0.5 

0.6 
-

17.6 

25.6 
10.1 

'973 74 1.9 6.5 4.2 2.1 - - - - - 0.5 - 15.2 

1974 75 
76 

3.4 
19754.2 

10.1 
10.1 

6.9 
5.5 

0.9 
3.6 

-
-

-
-

-
-

-
-

-
-

1.0 
1.1 

-
-

A-3
24.4 

19,6 77 4.1 4.1 4.7 2.1 . . .. . 0.4 - 16.1 

.97,7 

1971 
78 

79 
1.9 
3.9 

'.7 
123 

3.5 
4.0 

1.3 
0.7 

. 

-

. 

-

.. 

0.1 -

. 

-

0.4 

0.7 
-

-

11.7 

1.7 

1979 &0 12 7.5 3.4 5.6 - - 0.2 - - 0.1 - 19.1 

19&0 11 2.5 Z062.3 1.0 - - 0.0 - - 0.1 - 17.1 

1981 82 2.9 12.1 4.4 7.0 - - 1.4 - - 0.9 - 21.7 

198S253 
1983 84 
9 55 

19s5 8
1986 87 

1.0 
1.0 
0.0 
..

0.5 

6.7 

4.5 

7.1 
47.7
23.3 

3.1 
3.5 

2.1 
11.6

9.6 

0.0 

0.0 

2.0 
11.2
14.1 

-

-

O.S 
4.0
3.7 

-

-

-
1.2
0.1 

0.0 

0.1 
0.1 
5.2
3.s 

-

-

2.4 
1.5
1.2 

-

-

-
0.2
0.2 

1.4 

0.0 
2.4 
1.7
1.4 

0.3 

0.0 
0.0 
0.2
1.1 

13.2 

9.7 
15.1 
79.6
SA.5 

1987 
19. 
1959 

93 
59 
90 

0.7 
0.4 
1.3 

11.4 
6.1 
3.6 

6.0 
3.7 
9.0 

7.1 
4.3 

10.2 

0.7 
0.1 
0.6 

0.4 
0.1 
('.2 

1.2 
0.9 
0. 

0.4 
0.3 
0.1 

0.2 
0.1 
0. 

0.5 
0.4 
0.3 

1.0 
0.7 
0.1 

28.5 
17.3 
25.2 

Sou:rce NIDRHMDA/DAS 
Avcap 

"1549) 1.0 11.5 1.0 9.7 2.0 0.4 2.4 0.7 0.2 0.9 0.6 41.0 

C' 
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Tabic 23 ScereaL Grouon-'--O1 Productior (:000 m!) 

I Sa.,i I SICSaioum i Cas2rarc, Tomi. Taa:I I a 

Y L i, ! Lo, Diourm, !Fo.,ok KaoackI Total ',Zp'.:n..or Kold I To,:& eound. Se.re-:to 

.. 60 6: 5.1 46 130.1 117. - - 401.2 - - 112s 31.0 U9.0 

:61 62 3.6 :'.'0 144.0 148.0  - 424.1 - - 111.1 37.2 921.6 

,962 63 3.5 69.4 :9.2 M21.5 - - 416.9 - - 120.1 41.0 19;.5 

.9063 64 5.4 101.1 130.6 143.9 - - 400.0  - 1250 43.8 949.2 

.964 65 6.3 94.4 ,i ,-. 1:5.6 - - 49S.1 - - 129.1 41.1 1017.5 
.965 66 15.9 13',.3 142.6 132.2 - - 527.9 - - 132.4 36.3 "9.7 

.066 67 7.9 71.9 £5.4 34.1 - - 49.0 - - 126.1 33.3 £55.3 
6.3 13-9 151.1 144.5 - - 403.9 - - 120.0 35.9 1001.6.967 6S 

.961 69 -1.5 97.1 112.9 76.1 - - 377.6 - - 103.5 21.9 118.9 

:969 70 5.1 1.0 114.5 67.0 - - 372.6 - - 91.7 2.0 716.1 

.970 7 1.0* 40.4 72.4 44.0 - - 291.9 - - 114.3 17.0 51.0 

1971 72 :0 *30.' 169.2 110.0 - - 410.3 - - 129.1 30.4 991.3 

.9,4 73 0.0 18.6 1.7 51.5 - - U3.0 - - "14.3 V.9 570.1 

.973 74 0.6 63.3 92.3 67.4 - - N-7.4 - - 113.4 = 2 6:5 4 

.974 75 1.4 :14.6 150.9 116.3 - - 43.3 - - 115.1 '2.9 979.6 

.975 76 5.1 '91.7 191.3 --0.0 - - 611.4 - - 147.7 51.0 183..2 

976 77 1.0 :01.5 :19.9 175.1 - - 56.5 - - 135.1 60.3 "116.3 

1977 71 1.3 87.9 33.1 £7.1 - - 21S - - 17.2 33.3 509.5 
1978. 79 8.0 171 137.3 152.2 - - 371.7 - - 139.1 65.6 1C9.6 

"979 0.5 U0£., 105.7 96.5 - - 259.6 - - 9.5 36.7 67"_6 

.960 S1 2.1 7.1 51.4 41.6 - - 25.3 - - N6.3 26.8 520.2 

.911 £2 3.0 159.9 &1.3 1,5.3 - - 356.2 - - 97.4 52.6 £5.7 

1962 £3 4.3 :7S.1 164.5 150.4 - - 897.1 - - 10.0 41.0 :3..7 

1913 64 0.0 ., 77.1 50.7 - - 213.1 - - 104.7 31.6 570.3 
.964 £5 0.0 60.0 60.0 80.0 119.0 18.0 301.0 31.1 7S.2 110.0 54.0 669.0 

.965 . 47.0 51.9 206.' .4 99.1 5.7 500.50.3 50.0 7"7.3 213.7 77.5 

.996 S7 0.3 51.9 76.1 88.0 1:3.6 321.7 4413 2.1 106.5 :34.4 6..4 6:-.,4 

:987 U. "" 59.1 76.9 97.2 P:9.1 360.5 4.10.3 31.3 ".3.7 162.0 69.0 945.6 

.91 19 1.2 51. 20.14 32.4 94.9 302.0 396.9 28.1 109.5 137.7 76.4 7:6.6 

.969 00 ".2 93.i 75.1 £1.5 11.6 282.4 331.0 25.7 116.7 "42.4 £3.7 £11.7 

Sourc. MDRHDA.DAS 

AvcrqSc 
(15-19) 0.1 60.6 60.4 63.6 98.9 251.0 31.1 '1,.5 106.6 35.3 71.0 778.5 
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Table 24 Senegal; Table Peanuts Production (1000 ml) 

Saln:- I Sine-Saloum I Camman ._.jTam ;. Touti 

Ye Lo.is I LoupaThis Diourbl Fatiek Kiolack Total IZtnenor -Kolda F Total lcounda .Serveei 

6 61 - - - - - - -

.961 62 - - - - - - -

1,.2 63 - - - - - - -

1.063 64 - - - - - - -

9106465 . . . . . . . . . . . . 

:965 66 - - - - - - -

:9.66 67 - - - - - - -

1967 6S - - - - - - -

196 69 - - - - - - -

1969 70 - - - - - - -

1970
:971 

71
72 

-
. 

-
. 

-
. 

-
. 

-
. 

-
. 

6.2
10.0 

-
-

-
-

1.6
2.1 

0.5
0.6 

1.2 
U26 

:972, 
1973 

73 
74 

-

-

-

-

-
-

-

-

-
-

-

-

12.9 
11.1 

-

-

-

-

3.1 
4.5 

0.2 
0.3 

16.9 
16.5 

:974 75 - - - - - - 15.3 - - 2.4 0.7 1.5 
:975 76 - - - - - - 20.1 -. - 2.2 0.8 3.1 
1976 
:977 

77 
71 

-

. 
-

. 
-

. 
-

. 
-
. 

-
. 

10.2 
1.3 

-

-
-

-
1.5 
21 

1.0 
0. 

:.7 
. 

:976:979 
7910 -

. 
-
. 

-
. 

-
. 

-
. 

-
. 

5.1
1.1 

-
-

-
-

3.1
1.6 

1.6 
, 

10.4
3.1 

~918 . . . . . . 0.5 - - 0.9 0.2 1.6 

1961 12 - - - - - - .4 - - 1.3 1.0 4.6 

:9&2 - - - - - - 4 - - 2.6 *.4 5.3 

1913 &4 .. . .- - 7.2 - 24 0.5 10.2 

:94
1915 
.. 86 

158 
. 
. 
-

. 

. 
. 
. 
-

. 

-

0.6
0.0 
1722 

7.4
6.1 

17.1 

1.0
6.1 

19.3 

-
-

.u26 3.0.6 
2223 
0.0 

13.211.0 
:9.3 

:997 U . . . . 1.9 14.7 16.6 - - - 0.1 :6.7 

1961 
1919 

S9 
.( 

. 
. 

. 

. 
. 
. 

. 
. 

2 
4.7 

1 16.7 
Ie.9 

19.5 
24.6 

. 

. 
. 
. 

.-.
. . 2s 6 

Sorec: MDRH,DA.AS 
Aver*.0 

C15-s9) - - 23 14.9 :7.2 - 0.5 0.5 '1.5 11.2 
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Tabic 24 Senega. Tabk Peanuts Production(1000 m ) 

[ S,,n:.l!Sine-Solou n Cammanci Tmb- Total 

VYear Louis Louga Thic Diourbcl Fatick Kolhackj Total lZiuinchor golds Total counda Scnetga 

1 6 61 . . . . . . .. -. . .- . 

1961 62 - - - - 
-1962 63 - - - - 

1.063 64 - - - - 

1464 65 - - - - - 

1965 66 . . . . . . .. . . . . 

166 67 . . . . . . .. . . . . 

1967 68 . . . . . . .. . . . . 

196 69 . . . . . . .. . . . . 

1969 70 . . . . . . .. . . . . 
1970 71 - - - - - - 6.2 - - 1.6 0.5 .2 
1971 72 - - - - - - 10.0 - - 11 0.6 12.6 
1972 73 - - - - - - 129 - - 3.5 0.2 16.9 
1973 74 - - - - - - 11.8 - - 4.5 0.3 16.5 
1974 75 - - - - - - 15.3 - - z.4 0.7 18.5 
1975 76 - - - - - - 20.8 - - 2.2 0.8 23. & 

1976 77 . . .. - 10.2 - - 1.5 1.0 12.7 
197 78 .. . - S.3 - - 72 0.8 11.2 

1978 79 .- 5.1 - - 3. 1.6 10.4 

1979 80 . . . . . . 1.1 - - 1.6 0.5 3.1 

19 0 1 . . . . . . 0.5 - - 0.9 0.2 1.6 

1981 82 . . . . . . 2.4 - - 1.3 1.0 4.6 

1982 83 . . . . . . 1.4 - - 2.6 1.4 5.3 
19S3 84 . . . . . . 7.2 - - 2.4 0.5 10.2 
1984 85 - - - - 0.6 7.4 8.0 - 3.0 3.0 2.2 13.2 
95 as - - - - 0.0 6.1 6.1 - 2.6 2.6 2.3 11.0 

1986 87 - - - - 2.2 17.1 19.3 - - - 0.0 19.3 
1987 8 . . . 1.9 14.7 16.6 - - - 0.1 16.7 

1985 89 - - - - 2.8 16.7 19.5 - - 19.5 
1999 . . . . 4.7 19.9 24.6 .- 24.6 

Source: MDRH/DA!DAS 

Aver-as 
($5-69) .- 2.3 14.9 17.2 - 0.5 0.5 0.5 18.2 

4"
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Table 25 SenegatL Cotton Production (1000 .t) 

S rSanD Sine-Saloum Cammant ITambei, Total 

Iye ar .Sal s o Te D usolds l Fack Kaolack TotaI 7T Total Icounds.sc-ler 

i 60 61 . . . . . . .. . . . 

1061 62 . . . . . . .. . . . . 

1962 63 . . . . . . .. . . . . 

1.63 64 . . . . . . .. . . . . 

1064 65 . . . . . . .. . . . . 

1965 66 - - - 0.0 - - 0.2 0.5 0.7 

1,66 67 
167 61 

-

. 

-

. 

-

. . . . 

0.0 
0.2 

-

-

-

-

1.2 
0.1 

0.1 
3.3 

20 
4.3 

1961 69 - - - 0.1 - - 1.1 7.1 9.1 

1969 70 - - - 1.4 - 2.7 7.4 11.5 

1970 71 - - - 1.9 - - 4.1 5.6 11.6 

i971 72 - - - 3.4 - - 7.7 10.1 21.2 
4972 73 - . . . . 2.4 - - 9.1 11.1 23.3 

1973 74 - - - 3.2 - - 16.7 121 3Z6 

1974 75 - - - 6.1 - - 17.1 17.4 40.6 

:9751976 76
77 

-
. 

-
. 

-
. 

-
. 

-
. 

-
. 

4.7
5.3 

-
-

-
-

10.9
21.0 

15.1
19.0 

30.745.2 
1Z77 71 . . . . . . 2.5 - - 2.3.5 11.1 37.2 

1.976 79 . . . . . . 4.1 - - 17.1 11.9 ,3.8 

1979 80 . . . . . . 5.0 - - 13.0 9.3 ,7.2 

1980 81 - - - - - - 3.2 - - 11.5 6.3 21.0 

1991 82 - - - - - - 5.3 - - 23.2 IZ5 41.0 

1982
:983 

S34 -
. 

-
. 

-
. 

-
. 

-
. 

-
. 

3
1.6 

-
-

-
-

324
26.3 

10.11.6 47.1
37.0 

1984 85 - - - - - 3.1 3.1 - 40.0 40.0 16.5 59.5 

19S5 8 . . . . 0.4 5.2 5.6 - 21.1 21.1 10.9 37.6 

1986 87 . . . . 0.1 1.0 1.1 - 16.3 16.3 7.2 24.7 

1987 U - - - - 1.2 0.0 1.2 - 23.9 23.9 10.0 35.2 

1981 S9 - - - - 0.2 1.8 2.0 - 27.0 7.0 16.0 45.0 

1989 90 . . . . 0.2 4.0 4.2 - 15.1 I .I 10.0 -9.3 

Sour-, MD.J-!DADAS 
Avmrapc 

(5589) - - - 0.4 2414 - 20.7 20.7 10.1 34.4 

#2
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Tabit 26 SenegaL Manio: Production (1000 mt) 

Saint. Sine-Suloum CanrnancC Tembe. Total 
SearIr Louis ILou . "hics Diourbel Fatick Ksolackl Total lZiuinchor Kolda I Total counda Senegal 

1960 61 - 41.6 33.3 5.0 - - M 4 - - 43.6 8.2 159.2 
1961 62 - 37.8 33.7 2.5 - - 7.3 - - 46.3 Si 136.8 
1962 63 - 37.8 36.5 11.2 - - 7.4 - - 44.7 9.0 150.6 
1963 64 - 40.2 37.3 1.9 - - 9.0 - - 44.7 9.0 144.0 
1.64 65 - 45.3 40.7 3.4 ,. - 9.4 - - 47.5 8.8 155.1 
965 66 - 32.3 40.7 7.1 - - 10.6 - - 49.3 9.2 149.1 

1966 67 - 101.9 45.2 18.5 - - 9.2 - - 53.7 A.S 237.2 
1967 68 - 80.9 67.4 13.6 - - 11.3 - - 54.8 6.1 234.0 
196, 69 - 92.0 53.7 10.9 - - 13.0 - - 49.3 7.3 226.1 
11069 70 - 31.2 62. 5.9 - - 13.8 - - 62.7 0.4 176.7 
1970 71 - 27.6 C3.2 4.3 - - 1Z4 - - 53.3 0.3 161.1 
1971 72 - 14.3 74.6 4.6 - - 13.7 - - 29.5 0.4 137.1 
1972 73 - 23.3 85.1 4.8 - - 13.0 - 24.0 - 150.2-
1973 74 - 5.4 79.8 0.9 - - 10.5 - - 23.7 - 120.3 
1974 75 - 39.6 40.6 1.9 - - 11.4 - - 26.1 - 119.6 
1975 76 - 26.0 19.3 2.7 - - 49.7 - - 10.5 - 10.3 
1976 77 - .3 21.5 5.5 - - 5.o - - 11.6 0.4 66.2 
9,'778 - 5.7 51.0 2.1 - - 3.4 - - 11.1 0.4 73.6 

1978 79 - 5.4 61.2 0.6 - - 3.5 - - 9.9 0.4 81.0 
1979 80 - 0.6 8.5 0.5 - - - - - 14.9 0.2 24.6 
980 81 - - 5.0 0.2 . . .. . 19.5 0.4 25.1 

1991 82 - - 8.2 - - - - - - 23.5 - 31.9 
19S2 83 - - 11.3 - - - - - - 20. - 32.1 
193 84 - - 12.2 . . . .. . 5.1 - 17.3 

85 - - 19 S - 13.2 - - 4.6 1.5 6.1 19.2 
18 8 - - 19.1 . . . . 6.4 5.0 11.4 0.4 31.0 
.9&4 87 - - 59.4 - 5.5 - 5.5 3.1 6.2 9.3 0.8 75.0 
1987 ss - - 30.3 - 6.6 Z9 9.5 4.1 7.5 11.5 1.0 52.3 
1988 89 - - 37.8 - 3.6 1.2 4.9 4.2 7.5 11.7 .. 54.4 
989 90 - - 3S.7 - 5.0 1.9 6.9 4.7 8.2 12.9 - 5S.4 

Sour=e MDRH/DAJDAS 
Avcrae 
(85-89) - - 37.1 - 4.1 1.2 5.3 4.5 6.9 11.4 0.4 54.2 

PI,
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Table 77 Senepl; Millet/Sorghum Yield (kpfh,! 

Saint., Sin-Ssloum Casamane ]Tamtn .l Total
 
Y cY-ar Louts Louge I Thies IDiourbcl IF-tc j1 olel oa Zijuinchor IKolda Total ci.nds !SencEa;
 

o60 6: 491 231 351 313 - - 641 - - VU 672 515 
1.961 62 472 231 354 666 - - 479 - - 769 655 4.5r 

1062 63 AS2 246 3,68 414 - 525 - - $76 663 491 
1463 64 3.U 333 319 524 -. - 539 - - 139 715 4.09 
:964 65 52 340 310 541 - - 579 - - 114 703 526 

165 66 432 332 359 47 - - 5U4 - - 140 696 51)
 
P66 67 430 281 217 154 - - 42 - - 1 698 42
 

:.67 65 511 410 419 577 - - 533 - - 911 2.1 567
 
1061 69 354 301 2.6 299 - - 441 - - 771 624 426
 

1969 70 612 336 471 511 - - 390 - - 1002 7315 537
 
1.97071 319 210 219 269 - - 472 - - 112 383 397 
1971 72 417 463 506 597 - - 61 - - 96 753 601 

.972 73 23 60 .4 423 - - 440 - - 789 545 344 

1973 74 3:7 240 569 400 - - 467 - - S42 45A 462 
1974 75 .41 525 7(9 639 - - 7S7 - - 1067 610 699 

:975 76 4.4 491 764 51 - - 63 - - 816 161 639 

1976 77 2i 301 406 623 - - 708 - - £33 304 535 

1977 7S '"2 203 211 5S - - 491 - - 7o 583 435 

1978 79 4t0 550 1069 794 - - s9 - - 298 869 713 

'.79 80 310 330 54S 555 - - 55 - - 779 446 531 
8081 323 427 421 .364 - - 575 - - 565 642 .8 

:.961 2 500 265 503 540 - - 742 - - 954 1079 623
 
19S2 13 *41 217 687 447 - - 650 - - 949 849 591
 

1983 64 264 124 3.4 295 - - 493 - - $02 381 429
 

.984 S5 355 33 400 379 6.9 550 594 649 1234 1042 566 470
 

1985 86 570 581 785 749 'oJ4 650 636 100 83 846 985 710
 

196 87 57 301 475 420 67 795 753 847 941 932 833 631
 

:9S7 SS .64 667 636 697 Z03 &49 834 6.9 914 196 67"9 746
 

19. 1 9 572 193 306 296 440 11 702 610 930 05 .06 51 
1959 90 545 213 504 735 7,. 861 815 721 949 925 903 704 

Sour= MODHDA,1'DAS 

(85-9) 552 315 541 579 6:1 795 749 749 920 .001 151 676 
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Tablc 21 SenclaL M sait YKld (ki/bh) 

A. ~ ~ Seam
Ta, 

I... 
1 a~rc 

j~
j 

S ~ ~ u~ j 
~ aT~I~racnIKId 

c anrn nce 
oIw-

Tambsa O 
Co,.fde ISenc at 

I (JN 61 
.yl.l 62 
1.62 63 

1.43 M 

1.,4 65 

71t 
791 
454 

';64 

559 

. 

.. 

. 

.. 

. 

.. 

. 

.. 

.. 

. 

. 

. 

. 

. 

.. 

. 

. 

. 

. 

. 

14 
13 

£40 
6 

£17 

-

-

-

913 

347 
%-92 
&7S 

913 

139 

647 

901 

172 

£91 
646 

477. 

11' 
150 

1965 

1966 

197 
19"£ 
1969 

197v 

1971 

t,6 

67 

6S 

69 
70 

'1 
!.' 

4&1 
577 

467 

539 

615 

631 

6.%6 

. 

. 

.. 

i 

.. 

. 

. 

. 

. 

. 

-

.. 

. 

. 

. 

. 

-

. 

. 

. 

. 

. 

. 

. 

100 
449 

759 

6U 
4 

659 

812 

-

-
-

-

-

-

-

-

-
-

-

-

-

-

15 
9(A 

953 
765 

951 
737 

131 

1 

791 
850 
637 

871 

536 

764 

9 11I 

S24 

793 

66 

U1 

653 

770 
197 2 
1973 

1974 

1975 
1976 

73 
74 

75 

76 

77 

543 

591 

747 

0 

u 

. 

.. 

. 

. 

.. 

. 

. 

. 

. 

. 

. 

. 

.. 

.. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

570 
149 

1645 

1932 
1259 

-

-

-

-

-

-
-

-

-

-

747 
989 

1077 

1094 
1211 

542 
Ms 

779 

161 
456 

625 
w 

190 
890 

191 
1977 
Y7, 

9.9 

76 
79 

&. 
61£1 

3 
724 

1257 
Lj,7 

. 

. 

. 
.. 

. 

... 

... 

. . 

-

. 

.. 

.. 

774 
1424 

193 

-
-

-

-

-

-

711 
£35 

911 
74 

475 
21 

6"4 
7 

617 
)5 

6.4 
727 

;!Sl S2 677 - - 19u9 - &W-Us 1431 1219 
"4S2 

193 
S3 

£4 

.69 

424 . 

.. 

.554 

.. 104 -

-
-

-
194 

1295 
1074 

630 

953 

£4 
19S4 

i9£5 

S5 

£6 

255 

2.Ke 

-

- . 

-

-

959 

1272 
9:0 

1559 
930 

1509 

1060 

11-0 
1612 

165S 

1527 

153 

90( 

1257 

1,.3 

2471 
i ,6 

Y 

S7 1y20 
1.57 

.. 

.. .. . 

1265 

1433 

1141 

1464 

1165 

1462 

8.0 

913 

1206 

1148 

1166 

1132 

1073 

559 

1165 

1167 
. 19 24(.4 - - 1163 1192 119i 74 1102 1051 1101 1147 
199 !,. 2376 .. . 1419 1678 1663 1122 121,2 1165 1137 1375 

So.::. NJDRI I/DA.'DAS 

A ver12e
(-S5.SP) '1197 - . - 1324 1407 1399 942 1279 12Z21 1015 1266 
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Tabie 29 Senegat Paddy Yield 


An(kzghs)
 

I S ou, I :;ine.Saloum I C.ommance Tsamm.' Tow;Y aT Louie Loups Thics Diourbel IFaf IKoolacki Total Z uinehor LKolda I Total cuuia Scntpa: 

1060 61 2401 - - -  - 306 - - 1181 855 :201 
1961 62 2443 - - -  - 342 - - 1125 393 1:34 
1962 63 D72 - - - - 451 - - 1202 777 :2.8u 
1063 64 M6 - - . - 550 - - 1344 904 j417
1964 65 2210 - -  - - 660 - - 1306 934 1347 
1965 66 2:31 - - - 710 - - 1447 1400 1496 
!966 67 245. - - - . - 651 -  1.85 742 1421 
1967 6S 1713 - -  - - 78 - - 1217 799 1327 
1964 69 975 - - - 5 - - 790 892 797 
1969 70 1959 - - - - 169 - - 1248 1113 :35. 
1970 71 149 - - -  - 1855 - - 919 728 1017 
1971 72 2371 - - -  - 1556 - - 1117 92 1301 
1972 73 567 - - - - i "o - - 791 71 73S 
1973 74 1219 .. . . . 891-
 - - 9U8 1195 1030 
1974 75 1834 .- 273 - - 1354 1621 *377 
19 75 76 12.31 .- 715 - - 1273 1774 1390 
1976 77 2174 .- 529 - - 1.M64 1:52 141 
1977 72  - 1479 - - 613 913 10l: 
1978 79 28S5 .- 659 - - 15:0 :1i6 1604 
.979 W0 3,41 . . . .. . 484 - - 963 940 I7 
1950 81 3259 414 

1981 82 3574 . .-.... 


'. - - 550 792 963 
1349 =97 :,39

19S2 83 355S . . .. . .. . 1097 946 1:52 
1983 84 43.0 . . . . . .. . 1125 769 1975
 
1964 85 4,'173 .-
 1132 172 :154 1028 2055 
1985 86 4716 - - - 24I - 429 1200 1032 1117 2334 18.l
 
1986 S7 4730 - - - 2467 1025 
 1961 1123 1186 1160 1778, 1998 
19S7 88 4371 - - - 264 1082 --02 254 1175 1210 '77S ' 803
 
198 S9 4700 - - - z.po 1070 1758 1130 1121 1129 1754 
 '154 
1989 90 46 - - - 2735 1009 183i 1542 1149 1337 :593 Z:31 

Source: MDRH/DADAS 

Av-..age 
( 5-49) 4617 - - - 2517 837 2036 1250 1134 1191 204. 1934 



Annc IIPage 30 
Table 30 ScncSaL Cowpea Yicld(k&/hm) 

Sait.Sine Saloum T-Canmnce Tamba* ToWi 
Lo uti, ou Thi'l TiK.l.ki Total Z ,uinchor IKo Total nds Se 1, 

19W 61 302 15.1 253 209 - - 30 230 247 
1061 62 334 252 254 245 . . 250 - - - 300 2641 
1.2 63 291 22 233 22 - - 250 - - - 300 267 
1963 64 315 243 275 243 - - 327 - - - 300 273 
1964 65 328 250 319 257 - - 327 - - - 290 298 
1965 66 192 254 3U9 2111 - - 344 - - 300 3W 257 
19" 667 321 218 239 15 - - 344 - - 29S 308 211 
1967 61 557 137 356 182 - - 3,4 - - 355 300 305 
1961 69 223 213 232 22 - - 303 - - 322 254 2.53 
1%9 7u 437 217 257 206 - - 254 - - 443 300 317 
!.970 71 621 230 243 253 - - 79 - - 319 345 211 
1971 72 460 67 211 213 - - 303 - - 303 382 343 
1972 73 2.4 117 95 26 - 11 - 353 - 125 
1973 74 201 20 310 340 - - - 376 - 217 
,974 75 216 431 433 337 ... . 59 - 375 
1975 76 265 497 361 4O .. . ... . 432 - 396 
1976 77 270 205 2315 400 .... 400 - 255 
,977 78 134 219 213 309 -. .. 358 - 205 
1976 79 3,A 421 2.0 559 - - 231 - - 170 - 3.44 
.9?9 60 213 352 220 615 - -- 491 - 26S - 3.40 
H40w 1 270 37 251 169 .-. 349 - 315 
1.91 12 313 400 410 552 - - 407 - 465 - 420 
19&2 
193 

3 
4 

166 
.59 

233 
225 

424 
226 

-

-
. 
-

. 
321 

471 
-

213 
5 

276 
234 

914 15 ERR 370 1M1 187 - - - 611 - 611 70 309 
195 66 '21 7.Y 430 600 519 490 512 560 517 502 306 621 
19S6 S7 234 437 425 521 573 400 567 691 415 651 534 466 
1967 1 211 35 50 511 301 399 335 674 481 594 561 400 
1911 69 217 235 232 273 276 379 218 417 364 398 313 250 
I.19 .00 133 271 497 5.0 314 501 %46 S63 364 528 521 391 

Sojrcc: MDRHIDAJDAS 
AvcraGe 
(5.89) 243 4 4 417 414 398 434 410 629 442 535 450 4.5 

http:TiK.l.ki
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Tabiv. 31 Scoegek Grouadnuu-OiI Yield (kofa) 

Iyea iLuttlLou,] Thcsustik aoltcRij Total lZ.iguinchor l KoldaFITotal14 unda 'senegall 

1.60 61 71 800 10o0 S0 - - 950 - - 910 1000 913 

1961 62 3*2 1087 1121 1028 - - 902 - - 937 1057 972 

1962 63 321 7"3 895 874 - - 864 - - 1089 1073 83 

1963 64 329 74, 1034 834 - - 82 - - 1134 1000 8S0 

1.64 65 414 787 891 860 - - 1005 - - 1252 1242 968 

1965 66 539 &65 977 1017 - - 1055 - - 1116 1051 1010 

1966 67 709 4.3 705 237 - - 950 - - 1046 949 770 

1967 63 513 911 1005 929 - - 760 - - 1000 992 .64 

1968 69 1792 509 667 523 - - 723 - - 911 899 689 

1969 70 500 04 758 536 - - 957 - - 777 862 819 
1970 71 100 247 531 311 - - 670 - - 996 355 556 

1971 72 168 918 1o. $51 - - 911 - - 1031 739 930 

1972 73 0 94 118 338 - - 754 - - 1147 641 533 

1973 74 90 505 611 531 - - 648 - - 1056 474 642 

1974 75 244 743 975 852 - - 1010 - - 942 1045 933 

1975 76 750 1009 977 1194 - - 1150 - - 1081 985 1093 

1977 
-19767

78 
163 600

273 
747
245 

978
492 

-
-

-
-

978
419 

-
-

-
-

1156
$57 

1190
789 

917
439 

1978
1979 

79
8 

57.4
203 

953
'20 

1296
656 

S70
713 

-
-

-
-

78463 
-
-

-
-

1008839 1023600 910
642 

190 $1 464 717 342 306 - - 509 - - 472 469 49 

198I $2 772 $51 693 931 - - 831 - - 1100 895 $5 

1982 83 600 933 995 900 - - 1059 - - 1055 938 997 

1983 4 0 157 526 336 - - 586 - - 1198 525 521b 

1984 5 ERR 50 698 769 850 700 753 1222 1222 12 1OO 780 

1985 $6 639 1029 1000 900 950 1000 986 II00 1037 1051 1000 9,93 

19S6 87 33 873 779 709 1052 1146 1120 15 1321 1300 10. 1041 

1987 U8 651 956 870 1050 12,17 1192 1193 1250 1339 1317 1116 1139 

1988 89 C,1 50r .9 334 930 983 970 981 I"I 1163 1107 510 

1989 UO 508 993 924 969 1001 113 1097 1032 1265 1216 1163 1072 
Source: NI DRH/DAiDAS 
Average 
(85-89) 5.46 874 760 792 1030 1092 1074 1117 1237 1209 1087 1011 
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7a.-ic" SC ;a. Co::o. A a Plae1n20C'0 h~tClares)i 

Sain*- Sine.Sloum Casmm nce Taros' Tomal 
i eat Louis ILouFpa IThica loutW Watc I ol cki Toal IZigumehor Rolds Toii coufdaJsc 

1.°60 61 
196162 

. 

. 
. 
. 

. 

. 
. 
. 

. 

. 
. 
. 

.. 

.. 
.-
. 

. 

. 
.-
. 

. 

. 

.62, 63 . . . . . . .. . . . . 

.. 63 64 . . . . . . .. . . . . 
:.64 65 . . . . . . .. . . . . 
1965
1.66 

66 
67 

-
-

-
-

-
-

-
--

- - 0.0 - -
-

0.6
1.0 0.&

1.2 1.5
23 

1967 681 . . . . . . 0.3 - - 1.6 22 4.0 
19068 69 . . . . . . 0.9 - - 1.2 4.6 6.7 
1069 70 - - - - - - 1.3 - - 1.4 6.7 9.8 
1970 
.971 

71 
72 

-
-

-
-

-
-

-
-

-
-

- Z6 
4.1 

-
-

-
-

3.1 
5.1 

7.9 
34 

13.6 
13.3 

.972 7 - - - - - 3.1 - - 6.8 .$ 20.4 

.973 7, .. . . . . .- 4.5 - - 11.5 12.1 21.1 
1974 75 - - - - - - 6.0 - - 15.7 16.3 3X0 
:975 76 - - - - - - 5.6 - - 16.4 17.2 39.2 
1976 7 . . . . . . 6.0 - - 18.1 19.3 43,1 
19,7 78 . . . . . . 7.7 - - 20.1 19.2 47.1 
1978 
1979 

79 
sO 

-
. 

-
. 

-
. 

-
. 

-
. 

-
. 

3.0 
6.2 

-

-

-

-

26 
13.1 

17.7 
11.7 

U3.3 
30.9 

1980 81 . . . . . . 5.0 - - 14.8 10.2 29.9 
1981 82 . . . . . . 5.0 - - 15.9 11.1 3'.0 
1982 83 . . . . . . 5.9 - - 24.5 11.6 42z0 
1983 84 . . . . . . 29 - - 19.5 11.0 33.4 
1984 5 . . . . . 5.6 5.6 - 26.7 26.7 14.1 46.3 
1985 86 . . . . 0.4 5.5 5.9 - 20.7 20.7 122 33.8 
198 87 . . . . 0.1 1.5 1.6 - 15.5 15.5 3.4 25.4 
"987 $3 - - - - 1.2 0.0 1.2 - 18.4 18.4 9.2 28.9 
19" S9 - - - - 0.2 25 27 - A'.9 21.9 13.9 3.6 
:9S9 90 - - - -. 0.3 3.4 3.6 - :Z6 126 S.0 24.2 
So-rc-: MDRH/DAIDAS 
Average 
,549) . . . . 0.5 26 3.0 - 17.8 17.3 10.3 31.2 



2,-. "V 'SDI-~. S:t:csaL M~tt~ necarc 

I Sine.Saou Canmance Tambal Tota;
FSaint-

Ye A r Loui, I Loup Thies IDioubl Fai iKooiaTck Total Zipinchor KodI Total !coundasSenT a! 

61 0.0 13.4 8.3 1.3 - - 5.6 - - 5.1 1.3 .4.9 

:96. 
:.62 
.3 

62 
63 
64 

0.5 
o.5 
0.0 

12.5 
12.6 
10.1 

S.8 
9.2 
6.5 

2.5 
3.7 
0.7 

-

-

-

-
-

-

4.6 
4.4 
5.4 

-
-
-

-
-
-

5.0 
4.9 
,.9 

.5 
3.7 
0.7 

3.4 

3.1 
:8.2 

.64 65 0.0 10.1 9.7 0.9 - - 5.4 - - 4.7 0.9 3-.5 

:.65
:.66 

66
67 

0.0
0.3 

12.2
31.9 

9.7
127 

I.
6.4 

-
-

-
-

5.1
5.4 

-
-

-
-

4.7
4.7 

2.1
6.4 

36.
67.6 

.67 68 0.4 33. 14.7 3.5 - - 5.7 - - 5.3 3.5 66.9 

1968, 
'99 

69 
70 

0.7 
-

30.6 
10.3 

13.0 
13.6 

5.0 
3.1 

-
-

-
-

6.0 
6.5 

-

-

-

-

5.2 
6.0 

5.0 
3.1 

65.3 
43.9 

:970 71 - 10.0 13.6 3.7 - - 6.6 - - 4.7 3.9 42.5 

"971 72 - 4.1 14.5 7 i - - 6.9 - - 3.4 2.1 33.0 

192 73 
:973 4 

-
-

1.5 
2.0 

19.0 
16.1 

4.1 
0.5 

-
-

-
-

6.5 
6.8 

-

-

-

-

2.6 
3.3 

4.1 
0.5 

44.7 
ZO.1 

:974 75 - 117 9.9 0.6 - - 7.2 - - 2.9 0.6 33.9 

1975
.976 

76
"7 

-
-

s.2
1.2 

10.3
120 

0.9 
1.1 

-
-

-
-

7.2 
1.4 

-
-

-
-

1.4
1.6 

0.9 
1.8 

21.1 
26.9 

1.9,"7 7 - 2. 1.7 1.3 - - 1.0 - - 1.6 1.3 :9.1 

-978
1979 

79
8 

-
- 0.3 

1 :19.5
5.3 

0.2
0.2 

-
. 

-
. 

1.0 
.. 

- - 1.4
:.9 

0.2
0.2 

3.3
7.9 

950 s1 - - 4.1 0.2 - - - 3.2 0.2 7.7 

:981 s: - 4.7 - - - - "9 - 7.6 

:92 83 - - 5.6 - - - - 3.0 - S.6 

1963 SA - - 5.0 - - - 1.3 - 6.3 

1954 S5 - - 5.0 - - - 1.1 0.4 1.5 - 6.5 

1915 6 - - 5.9 - - - - 1.1 0.7 1.9 - 7.7 

956 87 - - 17.3 - 0.9 - 0.9 0.6 0.9 1.6 - 19.1 

1987 
19ss 

8 
S9 

-

-

-

-

10.1 

11 
-

0.9 
1.1 
1 

o.5 1.6 o.1 
0.9 

1.1 
1.1 

1.9 
19 

-

-
:3.5 
11.7 

9&,9Z90 - - 129 0.1 1.9 0.4 23 0.7 12 1.9 - :".9 

So:- NI tD4A.:DAS 

(S549) - - 11.8 0.4 .3 0.2 1.6 0.1 1.0 :.1 - 15.5 
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Tabie 32 Scnega'6" Table Punuts Yield (kS/ho) 

SmSine.Seloim C2 s~mn C iTambo-l ToWlKsolockl Total jigimchor [Kod,! oti lcounds (SenepaLou i Lou aonics Diourbe l)Fatic 

1960 61 . . . . . . .. 

.961 62 . . .. . . . ..
 

1962 63 . . . . .. . ..
 
".63 64 . . . . . . .. . . . .
 

194 65 . . . . . . .. . . . .
 

1196566 . . . . . . ..
 

.66 67 . . . . . . .. 

1967 68 . . . . . . .. 
1969 69 . . . . . . .. 

199 70 . . . . . . .. . . . . 
1970 71 - - - - - - 1014 - - 1362 1000 1064 

1971 72 - - - - - - 1165 - - 1287 .46 1164 

1972 73 - - - - - - 1142 - - 097 1004 1104 
1973 74 - - - - - - S35 - - 1187 404 £92 
1974 75 - - - - - - &s - - 608 761 S27 
:975 76 - - - - - - 090 - - 914 916 9&0 
.976 77 - - - - - - - -7 3 

"977 7£ - - - - - - 411 - - 894 653 470 
:97S 79 - - - - - - 26£ - - 1000 1092 432 
.979 - - - - - - 69 - - 434 322 : 
1960 1 . . . . . . 91 - - 466 185 181
 
1981 52 - - - - - - 745 - - 372 771 589
 
1962 63 - - - - - - 103 - - £50 S3 23
 
1993U - - - - - - 296 - - 797 309 349
 
.964 65 - - - - 700 894 S75 - 750 750 1199 "0 

.965 5.6 . . . . . 1100 1100 - 1100 1100 1000 1078 

.9&6 $7 - - - - 1100 1074 1077 . . . . :077 

.967 U - - - - 1036 11.6 1175 • - - - 1000 1175 
:9S 69 - - - - 1131 1133 1133 - - - - 4133 

.989 90 - - - - 1651 1197 :263 - - - - 1263 
Soursc: hiDRH/DA'DAS 
Average 

C65-89) - - - - 98.4 1140 1150 - 220 Z20 400 1,145 
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Table 33 Senegah Cooo Yield (kh.) 

SIt I Sine.Saloum Caamace Tamb- I Toa I 
Yeor I . u I Thi, Toal Ziuinchor Kold I Total cound, Sene iILog lDiourbel lFatick IK'oscki 

19 61 - - - - - - - - - - - -
1.61 62 - - - - - - - - - - - -

1.62 63 - - - - - - - - - - - -

1963 64 - - - - - - - - - - - -

1964 65 - - - - - - - - - - - -

1965 66 - - - - - - 386 - - 262 633 473 
1966 67 - - - - - - 5 - - 1232 641 8," 
196768 - - - - - - '79 - - 493 148.5 1054 

16 69 - - - - - - &63 - - 1541 1557 1459 
1.69 70 - - - - - - 1042 - - 150S 1109 1172 
1970 71 - - - - - - 732 - - 1302 713 152 
1971 72 - - " .- 126 - - 1322 1200 1155 
1972 73 - .- - 784 - - 1"44 1053 1145 
1973 74 - - - 704 - - 148 1054 1159 
1974 75 - - - 1028 - - 1084 1071 1070 
1975 76 - - - 135 - - 665 $77 783 
1976 77 - - - 879 - - 1159 959 1031 
1977 78- - - - 329 - - 1164 576 789 
1978 79 - - - - - - 606 - - 755 672 700 
1979 so - - - - - - 799 - - 993 799 ts£ 
196081 -. . . . . . 636 - - 779 620 701 
198I 82 . . . . . . 1068 - - 159 1126 1252 
1982 83 . . . . . . 645 - - 1324 935 1120 
193 84 . . . . . . 559 - - 1377 778 1108. 
1984 85 - - - - 550 550 - 1499 1499 116 1284 
1915 16 . . . . 94S 950 950 - 1020 1020 193 969 

1986 $7 - - - - 569 69 649 - 1055 1055 66 970 
1987 &S - - - - 1011 - 1011 - 1299 1299 1017 1219 
1991 89 - - - - 729 731 731 - 1233 1233 114.8 1167 
1919 0 - - - - 80 1200 1171 - 1200 1200 1250 1212 

Source: MDRH/DA/DAS 
Avrage 
(1*89) . 112 716 910 - 1161 1161 1049 1108 
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Tablec 34 Scncca ' Manioc Yici. k&'hm) 

Sa~tt Sne.Saloum Casamanee 7amb- I ToWa1 

Y ,ea - ,Lo",tL sUa Thies Diourbel Fatick Kaolack I Total Ziguinchor Kolda I Tota counda Senepal] 

961 - 310 4007 W0o40 95438 6540 4561 

1066 30240 3S.34 1low - 1710 - - 9260 3504 3764 
.962 63 - 3000 3959 3043 - - 1704 - - 10000 461) 3S573 
196364 - 39955738 2774 - - 1669 - 100 1316 5:32 

.94
1,65 

65 
66 

-
-

445 
2656 

4196 
'196 

4000
2529 

-
-

-
-

1756 
1828 

-
-

-
-

10169 
10401 

10353 
3286 

4920
39"7 

1966 67 - 3192 3569 2912 - - 1698 - - 11537 1381 3507 
967 68 - .2392 4578 3S71 - - 196 - - 10431 1731 3499 

.96 69 - 3007 4141 =10 - - 275 - - 9549 1471 3464 

'o69 70 - 3031 4629 1559 - - 2123 - - 10438 94 4.023 

1970 71 - 2776 4661 1150 - - 1882 - - 11330 79 3794 

1971 72 - 3.4 5148 2199 - - 1993 - - 8767 193 4152 

19"2 73 - "745 4475 1195 - - 1993 - - 9340 - 3361 

1973 74 - 2736 4957 1915 - - 1549 - - 7272 - 4139 

1974 75 - 3113 4094 3195 - - 1591 - - 90 - 3523 

1975 76 - 3183 1879 3174 - - 6933 - - 7329 - 3765 

1976 77 - 2738 1792 2965 - - 34.4 - - 7075 194 2441 

.97 78 - "232 '032 1653 - - 3483 - - 68Z2 253 37M2 

.978 79 - 2.83 3308 3459 - - 3500 - - 7300 2175 3475 

1979 
.9"0 

80 
81 

-
-

1990 
-

1619 
1237 

2000 
1138 

-
. 

-
-

-
.. 

- - 7806 
603 

76 
1852 

3109 
3271 

.981 82 - - 1759 - - - - - 79&6 - 4162 

98 83 2023 6S37 - 372, 
1983 84 - - 2459 - - - - - - 3798 - 27,42 
:984 85 - - 2644 - - - - 4237 3364 3985 - 2953 

1985 86 - - 3251 . . . . 6000 7000 6401 - 4035 

96 87 - - 34V - 6000 - 6000 4956 6657 5966 - 3788 

.987 &8 - - 3000 - 6000 6000 6000 5140 68U6 6149 - 361 

.905 89 - - 290 - 1307 5000 1609 4879 6914 6016 - 2004 

.9S99 0 - - 3000 - 2578 702982 6252 7079 6755 - 35U 
Sourct: MiD RH/DA.'DAS 

Amvrag 
(65-9) - - 3126 - 3177 3200 33183 5445 6007 62:5 - 3569 
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Tabie 35. FtniizLer Use by Crop, Tota Use and Total Distribution (1000 tons). 

r MinctI RICE 
Crop O'NuW Conan Sorghum UrW Other Total Total 
LYc," Co'Ja Maze ]Rainfed Irripted Total Conrumed Distributed 

1965166 26.106 - 4.65 - - - - 30.791 31.937 
1966/67 3&.423 - 9.122 - -- - 47.545 49.163 
1967/6M U.214 - 12.096 - - - - - 60.310 63.277 
196%69 25.891 - 9.645 - - - - - 35.536 37.95 
1969/70 12.790 - .400 - - - - - 21.190 24.923 
1970/71 6.490 1.570 6.200 0.490 - 0.490 - 0.070 14.820 29.740 
1971172 12-600 Z.400 10.430 0.960 - 0.960 - 3.390 29.830 29.74-0 

1972/7 22.430 3.300 16.430 0.S0 - 0.180 - 6.530 49.570 51.160 
1973(74 16.100 4.890 10.7W0 - - 0.000 - 5.030 36.400 44.030 
1974/75 30.470 4.030 24.910 3.200 1.100 4.300 - 0.120 63.130 75.000 
197576 36.890 7.410 21.200 2.000 1.900 3.900 - 1.460 77.1160 105.350 
1976/77 3X.360 7.790 3A.950 5.680 2.290 7.970 - 1.600 96.670 116.320 

19771& 25.330 9.930 Z5.520 4.170 1.800 5.970 - 2.160 6.910 74.570 
197879 24.300 8.690 27.330 4.330 2.250 6.30 - 2.240 69.690 110.540 

1979/80 27.920 6.340 14.200 2.360 1.440 3.800 - 3.210 50.470 57.50 
1980/11 29.600 5.100 26.820 4.710 3.580 &290 - 4.870 74.650 102.350 
1981/82 13.710 5.810 19.540 .8SM 1.300 4.180 - 1.320 44.560 57.120 
11932/83 1.520 8.490 8.100 5.200 2.100 7.300 - - 25.410 3A700 

19013/4 1.200 7.500 14.700 6.000 5.720 11.720 - - 35.120 35.000 
1984/5 8.920 8.700 11.543 5.800 6..00 12000 - - 41.165 39.000 

19S5/16 4.200 7.900 &582 - 6.400 6.400 - - 27.082 41.000 
2.986/87 4.470 4.430 7.000 - 4.000 4.000 - - 19.900 38.100 
1967/8 2.330 1.970 6.560 0.890 2.270 3.160 - 1.3&0 2,400 31.5,0 
19S6/89 3.339 5.164 2.420 - - 8.935 - 0.653 23.032 27.139 
1989/90 2.966 4.536 3.119 0.177 2.23S 2.365 9.763 3.506 26.345 24.051 

Sour=e Various sourcea USAID/ADO databae. (fcrt_-a) 
' Urea included in the other cropi prior to 1989. 
Note: 1986/87 millctorghumIaizc and irrigated ri estimated by trend. 



TABLE 37. FERTI LIZER( CONSIJNIED FORTII'II 1989/90 CROP YEAR (MEIRIC TONS) 

REGION CEREALS AII.-S NUTS/ ICOTON SUGAR OTHER TOTAL %O' %OF lion
 
C()WIEASI I- REGION NATION k/h
 

TIIIES/DA 2,163 665 46 84 2,958 98.5 11.2 12.7 
ST. LOUIS 7,271 345 250 1,730 595 10,191 98.7 38.7 242-0 
LOUGA 62 4 66 99.5 0.3 0.3 
DIOURBE 189 0 189 1.2 0.7 0.8 
KAOLAC 3,302 2,615 5,917 35.7 22.5 9.6 
FATI K 25-1 5 259 100.0 1.0 1.0 
TANIBA 1,243 1 35 4,536 5,815 2-9 22-1 3,1.6 
KOLDA 492 115 9 16 632 100.0 2.4 2.4 
ZIGUINC 271 ,15 2 318 99.0 1.2 4.9 

TOTAL 15,247 1,171 2,966 4,536 1,730 695 26,345 62-7 100.0 12.3 

- I'RIVAT 12,546 1,171 379 2 1,730 695 16,523 
- PUBILIC 2,701 0 2,587 4,534 9,822 --

Source: USAID/ADO DATABASE (NIDRI 1 INPUTS COMMI'TEE) 
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Tabic 36. Ferilizcr Pr-c Paid b Farmcr, Total Vajuc, and Subidy 

i TOTAL VALUE (MILLION FCF FARM SUB.I S%.
CROoP _________ PRICE SIDY SUB 
YEAR jFARMERS ISUBSIDY (TOTAL SIDYJFCFA!KG),,FCFA/KG) 

10. 461965/66 3S3.2 329.1 713.0 10 

1%6/57 590.0 470.3 1,060.3 zo 9.6 44 

1 5,7/69 S=.76 557.7 1,3.0.3 13.0 8.1 40 

1964169 454.6 367.4 &=.0 12.0 9.7 45 

1969/70 -74.2 131.7 405.9 11.0 5.3 32 

1970/71 327.1 171.4 491.5 11.0 5.1 34 

1971/72 356.9 26.5 643.4 12.0 9.6 45 

1972/73 613.9 991.9 1,605.1 1-0 19.4 62 
16.0 19.7 5r1973/74 704.5 149.5 1,574.0 

1974/75 1,200.0 949.0 2149.0 16.0 117 44 

1975/76 Z107.0 4,906.4 7,013.4 20.0 46.6 70 

1976177 z90.0 3,827.1 6,735.1 25.0 319 57 

1977/71 1,r64.2 Z143.2 4,007.5 25.0 2&7 53 
1971/79 2,'63.5 2,811.5 5,575.0 25.0 25.4 50 

1979/10 1,446.3 1,679.1 3,125.4 25.0 29.0 54 
19&0191 2551.8 4,021.5 6,537.3 25.0 39.4 61 

19811/2 1,421.0 3,349.6 4,777.6 25.0 5.1.6 70 
199213 067.5 3,206.6 4,'14.1 25.0 13.9 77 
193/4 1,750.0 1,710.1 3,530.1 50.0 50.9 50 
19"145 3,W10.0 - 3,510.0 90.0 0.0 0 <-No subsidy 

191518 4,305.0 820.0 5,125.0 105.0 20.0 16 

19&6/87 2,499.4 161.9 2661.3 65.6 24.0 27 <- to 17.6% of sales 
1917/11 2,071.6 18S6.1 2257.7 7&5 16.0 20 <- to 17.5%of sales 

1981/19 2114.3 64.5 Z198.1 10.0 1.0 9 <-to 25.4% of sal:s 

1989/.0 Z339.4 - 2,339.4 ".1 0.0 0 <- eliminated 

Source: Various sources. USAID/ADO databs- (e.na) 
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Ricc(l loi Season - Small Perimeters): Upper Valley Senegal River (Zone 5: Hakcl) COST: 1990 

Unite De Prix Medium Technology Medium Tcch., Late 
Revenu Et Cout. (Fcfa) Quantile Unitaire -.........---------- ------------------- ---------------....... 


Par i la _Quantitc Valcur Quantilc Valeur 

Rcvenu Kg 10.0 5500 440000 00 400000 
Margin 123571 83571 

Couts Variables 
Semcnceu Kg 125.u 50 6250 50 62-0 
Npk (19 46 0) Kg 101.1 100 10105 100 10105 
Uree Kg 93.1 225 20936 225 20936 
Carburant Litte 229.1 300 68715 300 68715 
Lubrifiant 769.1 6300 6300 
Frais De Bsltage 37400 37400 
Main D'oeuvre 500.0 269 134500 269 134500 

Gout, Var;able, Avcc Main D'oeuvre 284206 284206 
Gouts Variables Sans Main D'oeuvre 149706 149706 

Cout. Fixes Annucla 
Petit Materiel Utliation 3226 1 323 1 323 
Amortimmecnt Du Groupe Motopompe Utilsation 14250.0 1 14250 1 14250 
,eparation. Du Groupc Molopompe 10307 10307 

Salaire Pompiste E1 Entrcticn Du Rescau Utilisation 3500.0 1 350 1 3500 
Charrctte Aine Ou Equine Utilisation 706.6 1 707 1 707 
Anc Ou Chcval Animal-Jour 784.0 4 3136 4 3136 
lotal Cout. :Fixc 32222 32222 

To'tal Avcc Main D'oeuvre 316429 316429 
uitnl Sans Main l)'ocuvrc i 1929 181929 

('ut tinitairc l)e Production 
Avcc Main D'oeuvre F(IA/I, g 6 
Sans Main lDo.uvre lF:I:A/Kg 33 36 

I(cturn "'o I.alxf/l)ay FCFA 959 * I 
- Icllt I,, 1',-¢ 4 

Anncx Itt t..-.c I 
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Rice(tlvernagp - Small Pcrimcterm): Upper Valley Senegal River (Zone 5. Bkel) COST: 1990 

Rcven u l t C o uts ( Fc (a) 

______Per___I__is________ 

Unite D.: 
Q uan te 

Pr h 

Prix 
nit a irc 

Medium Technology Medium Tcch., Late 
-.--- - - - - --- ---------- ----..... ... . ... ... . ........ . . . . ....... .. . 

Valeur Qunnfite, Volcur 

ltevenu 
Margin 

KS 80.0 500 400000 
149347 

4500 360000 
115047 

Cout. Variables 

Scmenes 
Npk (11-46-0) 
Urce 
Carburant 
Lubrifiant 
Froia De Battage 
Main D'oeuvre 

Kg 
Kg 
Kg 
Lilre 

Iliomm-Jour 

125.0 
101.1 
93.1 

229.1 
769.1 

500.0 

50 
100 
225 
150 

233 

6250 
10105 
20936 
34358 

3436 
32000 

116500 

50 
100 
225 
150 

22$ 

6250 
10105 
20936 
34358 

3436 
21103 

114000 

Cout. Variables Avee Main D'oeuvre 
Cous Variables San. Main D'oeuvre 

223515 
107085 

217885 
103185 

Cous Fixes Annuchs 
Petit Materiel 
Amortimemcnt Du Groupe Motopompe 
Reperations Du Group: Motopompe 
Salaire Pompiste El Entreticn Du Reseau 
Charrette Asine Ou Equine 
Ane Ou Cheval 
Total Cout. Fixes 

Utilisation 
Utilisation 

Utilistion 
Utilisation 

Animal-Jour 

32.6 
14250.0 

3500.0 
706.6 
714.0 

1 
1 

1 
1 
4 

323 
14250 

5154 
3500 
707 

3136 
27069 

1 
1 

1 
1 
4 

323 
14250 

5154 
3500 

707 
3136 

27069 

Total Ave Main D'oeuvre 250653 244953 
Total Sans Main D'oeuvre 

Cout Unitaire De Production 
Avec Main D'oeuvre 
Sans Main D'oeuvre 

FCA/Kg 
FCFAJK 8 

134153 

50 
27 

130953 

54 
29 

Return To Lbor/Day 
I1cturn to Labor(Kcal) I 

FCFA 
O00KcnVi)ay 

1141 
34.7 

1005 
30.5 

Annex III 'al 
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"FomRIocB(Cold Scason - Small Pcrimetcr): Middldc SencgrI Rivcr Valley (Zonc 4: Matam) 


Itcvcnu Et Couts (Fca) 
Unite De 
Quanlile 

Plix 
Un.;airc 

Mcdium "'cchnolop. 
...................... 

Per I Is QuRnlitc Valcur 

iRcvcnu KS 30.0 15000 450000 
Margin 233342 

Couto Variable. 
Scmcncco Kg 17000.0 1 *500 
Npk (1846-0) Kg 98.1 100 9*05 
Kci Kg 98.6 150 14783 
Urce Kg 90.1 250 22513 
Ineccticide (Dclamcilirinc) Traitcement 112621 1 11262 
Fongicidc (Mancb) Traitcmcnt 5032.1 2 10064 
Caiburant Litre 226.1 150 33908 
Lubriliant 766.1 3391 
Main IWocuvi IIommc-Jor 500.0 149 74500 

Couts Variabes Avcc Main D'ocuvre 188725 
Couts Variables Sans Main D'ocuvic 114225 

Couts Fixes Annucls I 
PeIta Matcriel Utilialaion 1153.8 1 1154 
Amortiscmcni Du Groupe Moopompe Utilimation 14250.0 1 14250 
Icparations Du Groupe Motopompe 5086 
Salairc Pompisi El lEntrclicn Du Rccau Utilisaion 3500.0 1 350 
Puilvristcur 
Charrelie Asinc Ou Equinc 

Utilisalion 
Utilisation 

0,Ij 
1255.5 

3 
1 

0 
1255 

Ane Ou Choval AnimalJour 448.0 6 268A 
Total Cout. I:ixc 27933 

Tutal Avcc Main [)'ocuvrc 216658 
"loial Smns Main 1)'ocuvre 142158 
Cout Unitairc De Production 

Avce M in [)'oeuvrc
Sans Main D'oeuvic 

i:CFAIKg
I:CIA/K8 

14 
9 

(eluln "') 1.at1)1/)Hy FCFA 2046 
Itcluin t1l-,r(K,.il) - (M)Kcn, iiuy 14 

COST. 1990 

Mcdium Tcch., Late 
................
 

QuRnlite Valcur 

10000 390000 
93790 

1 8500 
100 9805 
150 14783 
250 22513 

1 11262 
2 10064 

150 33908 
3391 

129 64500 

178725 
114223 

1 1154 
1 14250 

5086 
1 3500 
3 0 
1 1255 
5 2240 

274*5 

206210 
141710 

21 
14 

121 

86 



nudget.10 

Sorghun(Decru): Middle Senegal River Valley (Zoe 4: Matem) COST: 1990 

Unite Dc Prix Low Tcchnology Low Tech., Late 
Rcvcnu Et Couts (Fcs) Quantitc Unitaire . -.. ---...... .---------...--.................... 

Par Ila Quantite I Vat-ur Quantile Valcu: 

Revcnu KS 73.0 450 32850 400 29200 
Margin -14391 -1041 

Couts Variables 
Semences KS &8.4 10 4 10 884 
Main D'oeuvre 500.0 47 43500 17 43500 

Couts Variables Avec Main D'oeuvre 44384 44314 
Couts Variables San&Main D'oeuvre 84 884 

Couts Fixes Annuels 
Petit Materiel Utilisation 1153.8 1 1154 1 1154 
Charrette Amine Ou Equine Utilietion 1255.5 1 1255 1 1255 
Ant Ou Cheval Animal-Jour 448.0 1 449 1 448 
Total Couts Fixes 2857 2857 

Total Avcc Main D'oeuvre 47241 47241 
Total Sans Main D'oeuvre 3741 3741 
Cout Unitairc Dc Production 

Awcc Main D'o.uvre FCIFA/Kg 105 Ila 
Sans Main D'oeuvre FCFA/Kg 8 9 

Return To Labor/Day FCFA 335 293 
Return to Labor(Kcal) 00OKcas/Day 16.9 14.8 

Annex III Page I



fludet-9 

Maize and Sorghurn(Cold Season - Small Pcrimctcrs Middle Senegal River Valley (Zone 4: Matam) COST: 1990 

RIvcnu E Couts (Fcfa) 

Unte Dc 

Quanlit 
Par Ila 

PFrx 

Unita 
Maio 

Maio 

-r-................................................................. 
Medium Technolo L Medium Tech. La-te 

_Quant,,e Valcur Quantite Valeur 

Prix 

Unitairc 
Sorgho 

Sorgo 

...................-....-.-
Medium Tchnolog, 
Qunte Valeur 

........................ 
Medium Tch., Late 

Quantit Valeur 

llevenu 
Margin 

Kg 75.0 2000 150 

-37141 

1500 112500 

-713&2 

73 2000 146000 

-30,93 

17uU 12410K 

-5019) 

Couls Variables 
Scmcnces 

Npk (13.46-0) 

Urce 

Carburan[ 

Lubrifint 

Main D'oeuvre 

KS 

KS 

Kg 

Litre 

94.0 

93.1 

90.1 

226.1 
766.1 

500.0 

20 

100 

150 
150 

193 

1880 
9305 

13508 
33903 

3150 

93750 

20 
100 

150 
150 

191 

1330 
9305 

13508 
33903 

3391 

95250 

3 
93 

90 

226 
766 

500 

10 

1, 

100 
130 

213 

364 
0 

9005 

29387 

2939 

103750 

10 

0 
100 
130 

214 

U4 

0 
9U05 

29331 

2939 

106750 

Couts Variables Avcc Main D'oeuvre 
Couts Variables Sans Main D'oeuvre 

161000 

62250 
15T141 

62491 
150964 

42214 
148%4 

42214 

Couls Fixcs Annuel 
Petit Materiel 
Amortimcment Du Groupe Motopompe 
Reparations Du Group, Molopompe 
Salairc Pompste lt [Entretern Du Rcecau 
Charrcttc Asinc Ou Equinc 

Ane Ou Chcval 
Total Couts Fixes 

Utilisation 
Ultlisation 

Utilsation 

Utilisation 

AnimalJour 

1153.8 
14250.0 

3500.0 
1255.5 

443.0 

1 

1 
1 

2 

1154 
14250 

5086 
3500 
1255 

896 
26141 

1 
1 

1 
1 

2 

1154 
14250 

5036 

3500 
1255 

996 
26141 

1154 
14250 

3500 
1255 

691 

1 
1 

1 
1 

2 

1154 
14250 

4403 

3500 
1255 

1361 
25929 

1 
1 

I 

1 

2 

1154 
142.50 

4403 

350 

127-5 

1342 
25929 

Tutal Avec Main l)'oCuvFC 
1,tRl Sans Mainr) uvre -3 

(')ut OJniiuic li Pioduction 
Avec Main i'ocuvrc 

Sans Main ?'Wocuvic 

I:l:CAKg 

I:('FK 3 

-_ 

137141 

391 

94 

44 

1332 

33632 

17 
9 

176893 
681431 

33 
4 

1"14893 

14

101 
40 

lcl,1 To I.ali r/ly 
c1.1 n"" 1 KIt lkKc") 

IU:CFA 
I".-dl._I),iy 

ill 
tIs 

125 
.I 

38
16, 

101 
tA 



fludget.8 

Maize and Sorghum(I livernage - Small Perimeters): Middle Senegal River Valley (Zone 4: Matsm) COST: 1990 

Rtevenu Et Cout(Fcfa) 

Unite D. 
Quentitc 

Pfr IIs 

Priz 
U nitaire 

Mai 

Mais 
.................. ............... ...... ........... . . . ..... 

Mcdium Tcchnolo y M-,iiurn Tech., Late 

Quantite Valour Quanilc Valour 

Prix 
U nitair¢ 

Sorgho 

Sorso 
-.... . . .. . . .. . . . . . . . . . . .. . 

Medium Technology Medium Tech, Late 

Quantite Vale':r Quantite Valcur 

Rcvenu 

Margin 

K1 75.0 1700 127500 

-26678 

1500 112500 

-40678 

73 2000 146000 

4444 

1700 124100) 

-15-456 

Couot Variables 
Semcnces 

Npk (18-46-0) 

Urce 
Carburant 

Lubrifiant 

Main D'oeuvre 

K8 

Kg 

KS 
Litre 

94.0 

98.1 

90.1 
226.1 

766.1 

500.0 

20 

100 

150 
90 

165 

1810 

9105 

13508 
20345 

2034 

82500 

20 

100 

150 
90 

163 

18.0 

9ZC5 

13501 
20345 

2034 

81500 

88 

98 

90 
226 

766 

500 

10 

0 

100 
75 

179 

84 

0 

9005 
16954 

1695 

89500 

10 

0 

100 
75 

175 

8U4 

0 

9005 
16954 

1695 

111500 

Cout. Variables Avec Main D'oeuvre 
Couts Variablea Sans Main D'oeuvre 

130071 
47571 

129071 
47571 

118038 
21538 

116038 
28533 

Couta Fixes Annucts 
Petit Materiel 

Amodtictement Du Groupe Motopompe 

I1cparatic~n Du Groupe Motopompe 

Sataire Pompiatc Elt Entrctien Du Recsau 

Charrctc Asinc Ou Equine 

Anc Ou Chval 

Total Couts Fixca 

Utilsation 

Utiliation 

Utiliaation 

Utilisation 

Animal-Jour 

1153.8 

14250.0 

3500.0 

1255.5 

448.0 

1 

1 

1 

1 

2 

1154 

14250 

3052 

3500 

1255 

196 

24107 

1 

.1 

1 

1 

2 

1154 

14250 

3052 

3500 

1255 

896 

24107 

1154 

14250 

3500 

1255 

272 

1 

1 

1 

1 

3 

1154 

14250 

2543 

3500 

1255 

816 

23511 

1 

1 

1 

1 

3 

1154 

14250 

2543 

35M0 

1255 

816 

23518 

Total Avec Main D'oeuvre 

Total Sons Main D'oeuvre 

Cout Unitaire De Production 
Avec Main D'oeuvre 

Sans Main D'oeuvre 

FCFA/Kg 

FCIFA/Kg 

154178 

71_71678 

91 

42 

153178 

71678 

102 

48 

141556 

52056 

71 

26 

139556 

5206 

81 

31 

Return To Labor/Day 
Rtclurn to Letxr(Kcal) 

FCFA 
00KcaVl)ay 

338 
16.6 

250 
12.3 

525 
23.7 

412 
386 

Annex II l'apc 



Iludgt.7 

Ricc(l lot Season - Small Perimeters): Mlddlk Valley Senegal River (Zouxc 4: Matam) COST: 1990 

Unite Dc Prix Medium Telnology Medium TccL, Late
 
Revcnu El Couts (Fcfa) Quan~itc Unitnire ....................-------------------..
..-----------------

Par IIn Quantite Valeur Quantite Valour 

Revenu KS 80.0 5500 440000 5000 400000 
Margin 125545 85545 

CoutsVariables 
Semencs Kg 125.0 50 6250 50 6250 
Npk (19-46-0) Kg 98.1 100 9805 100 9805 
Uree Ks 90.1 225 20261 225 20261 
Carburant Litrc 226.1 300 67815 300 67815 
Lubrilian •766.1 6300 6300 
Fraoi De Battagc 37400 37400 
Main D'oeuvre 500.0 269 134500 269 134500 

CoutsVariables Avce Main D'oeuvre 212331 282331 
Cout. Variables San@ Main D'oeuvre 147831 14793 

Couts Fixes Anr.uchl 
Petit Materiel Utliwtion 1153.1 1 1 4 1 1154 
Amortimment Du Groupe Motopompe Utiliation 14250.0 1 14250 1 14250 
Reparations Du Groupe Motopompc 101I2 1012 
Slsir Pcwnpiat El Entreticn Du Recau Utilasation 3500.0 1 3500 1 3500 
Charrtte A~inc Ou Equine Utilasat'kxi 1255.5 1 1255 1 1255 
Ane Ou Cheval AnimalJour 44&0 4 1792 4 1792 
Total Couts Fixes 32124 32124 

Total Avec Main D'oeuvre 314455 314455 
Total Sans Main )'oeuvre 179955 179955 
Gout Unitairc Dc Pruxuction 
Avec Main )'oeuvrc I:CFAJKg 57 63 
Sans Main Dieuvce :CFAKg 33 36 

Retuin u1"oCrl 'ay FICFA 961 18 
Itcutn I,.I 24l
_192l2 7 ._lMlcalIa, 

A i t '., 



lluJdet.6 

Ricc(l livernage - Smal Perimeters): Middle Valley Senegal River (Zone 4: Malam) COST: 1990 

Unite Dc Pix Mcdium Technolopi Medium Tech, Late

lRcvcnu Et Coutl (Fcfa) Quantite . --.---------...................................---------------
Unitairc ..... 

Par lla Quantite Valcur Qunntite Valeur 

Revent (Paddy) Ks 30.0 5000 400000 4500 360000 
Margin 150348 116548 

Couts Variables 
Semencca Kg 125.0 50 6250 50 6250 
Npk (1-46 0) Ks 98.1 100 9305 100 9305 
Ur e KS 90.1 225 20261 225 20261 
Carburant Li.rc 226.1 150 33903 150 33903 
Lubriliant 766.1 3391 3391 
Fraul Dc Oattage 32000 23M00 
Main D'ocuvre Ilomme-Jour 500.0 233 116500 223 114000 

Couts Variables Avec Main D'oeuvre 222115 216415 
Couts Variables Sns Main D'oeuvre 105615 102415 

Couts Fixes Annucl 
Petit Materiel Utilisation 1153.4 1 1154 1 1154 
Amortimement Du Groupe Motopornpe Uttlistion 14250.0 1 14250 1 14250 
Reparations Du Groupe Motopompe 50"6 5036 
Slaire Pompitc Et Entreticn Du Rescau Utili,tion 3500.0 1 35.00 1 3500 
Charrtte Aine Ou Equine Utilisation 1255.5 1 1255 1 1255 
Ane Ou Chtval Animal-Jour 443.0 4 1792 4 1792
Total Couts Fixes 27037 27037 

Total A ,c Main D'oeuvre 249152 243452 
Total San. MainD'oevre _ 132652 129452 
Cout Unilaire De Production 
Avcc Main D'oeuvre FCI:A/Kg 50 54
 
Sans Main D'oeuvre FCIAJKs 
 27 29 

Returr To i.abor/)sy FCi:A 1147 1011 
Relurn tol.nboi(Kcnl) 00OKcaVl)ay ___ 34.9 -'0.7 

Annex III I'F, 



Iudget 5 

Tomaioc(Cold Seamon - Large Pcrimr Sra):Scneel River Valley (Zone 3: Delta) COST: 1990 

Unite Dc Prix Mcdium Tchnuo, Medium Te€lt, Lae 
Rcwnu Et Cout(Fda) Quantite Unitaire -................... .... 

Parlla Quanite Veur Quarnitc Valcur 

lReenu 
Margi n  

KIS 300 1500 450000 
206904 

10000 300000 
66904 

Couta Variables 
Scmcncce KS 17000.0 1 500 1 S500 
Npk (15 46 0) K& 93.6 100 9355 100 9355 
Kcl Ks 94.1 150 1410S 150 14108 
tiree K S 85.6 250 2131 250 21351 
Insecticide (Deliaethtin) Traitement 11256.7 1 11257 1 11257 
Fonuicide(Mirncbe) Trailtment 5023.1 2 10046 2 10046 
Main D'oi-.e 500.0 99 49500 79 39500 

Cout Vriabile Ave Main D'Ioeuvre 124153 114153 
Couts Variables Sim Main D'oeuvrc 74653 74653 

('outs Fixes Arnue 
Petit Materiel Utilisation 750.0 1 750 1 750 
Preparation Du Sol (Billonate) Operation 2500.0 1 25000 1 25000 
Preparation Du Sol (Offettage) Operation 1210.0 1 12100 1 12100 
Irrigation Operation 73000.0 1 73000 1 73000 
PuNcrimtecur Utiluatio, 1296.3 3 3519 3 319 
Charrtc Amine Ou Equine Utilisation 116.1 I 516 1 516 
Ane Ou Choval 
Total Couts Fixes 

Animalour 441.0 6 26S1 
115943 

6 2681 
I15943 

"i'AalAwe Main Doeure 243096 235096 
Ttal Sans Mein D'oeuvre 193596 193596 
Cot Uniaire Dc Production 
Avce Main Doeuvre FCFA/KS 16 23 
San Main D'oeuvre FCFA/I 8 13 19 

tlcrurn To iAbocDay FCFA 7590 1347 
Itclurn to Labor(Kcl) 00OKcaVI)a __i__51 9.4 

Annex III Page 5 



hl*zc and Sorghum(C.Wd Scapon - rgc Pcrimccr.): Scnceql Ik1vCr V.IlCy (Ztnc 3. )clta) COS U: 1990 

levcnu I~ Cout. (Fels) 

Unite Dc Pi Lx 

Quantit Ioi'()le 
Pr IIn M a 

_______QuAnlit 

.. 
Medium Tc 

Mirs 

inolof,-

Valcur 

......... .... 
Mcdium Tech, Iate 

Quanhite Valcur 

Pix 

t...t...... 

Soigho 

Sotgo 

----

Medium T chn~ok _ 
Quantile Valeur 

Medium 1e.ls, I stc 

Quantace Valeur 

ltevcnu 
Margin 

Kg 75.0 2500 1500 
-2552 

1700 127500 
-59052 

73 3000 219000 
16510 

2500 182500 
-14490 

Couo. Variable. 
Scmene:a 

Npk (1-46 0) 
lUce 
Main Wocuvrc 

KS 
Kg 
Kg 

Illomme-jour 

94.0 

936 
85.6 

50W.0 

20 

100 
I0 
114 

1880 
9355 
3555 

57000 

20 
1O 
100 
101 

1890 
9355 
8555 

53500 

99 
94 
86 

500 

1 
6 

00 
100 
138 

530 
9355 
8555 

69000 

1 
6 

00 
100 
131 

530 
9355 
8555 

65500 

Coot. Variables Av c Main D'oeuvre 
Cot., Vr.ab .San. Main D'oeuvre 

76790 
19790 

73290 
19790 

87440 
18440 

/ 3940 
18440 

Coot. Fixes Annucls 
Pei Mat -il 

Preparation Du Sol (Dillonage) 
Preparation Du Sol (Olloctage) 

(74) IrrIgation 
(75) Charretic AsineOu luine 
(76) An Ou Chcval 
(80) Total Coots Fixes 

Uilition 

Operation 
Operation 
Operation 
Utilintion 

Animal Jour 

750.0 

25000.0 
121100.0 
73000.0 

S16.1 
448.0 

1 

1 
1 
1 
1 
2 

750 

25000 
12800 
730010 

916 
896 

113261 

1 

1 
1 
1 
1 

2 

750 

25000 
12800 
73000 

816 
896 

113262 

750 

250010 
12800 
73000 

816 
228 

1 

1 
1 
1 
1 

3 

750 

25000 
12100 
73000 

816 
684 

113050 

1 

1 
1 
1 
1 

3 

750 

25000 
12800 
73000 

816 
6&4 

113050 

Cout Total A-vc Main oeuvrc 
(94')Cimi rotl Sons Main I)'oeuvre 
(.otalinitaire l)c Irod~uetion 

Are Main D'oeuvrc 
Sans Main D'oeuvre 

_ _i_ 

I:CI:./Ks 
FCFAJKg 

_A__.__| 

190052 

16 
53 

1 " 552 
1330521 

110 
78 

200490 
131490 

___________ 

61 
44 

-

196990 
131490 

____ 

79 
53 

ltclurn To i.abow/l)ay 
Ileturn to I.hoK(Kcal) 

FTA 
00KcaVIty 1 

478 
23.4 

-52 
-Z5 

634 
28.7 

319 
176 
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Blud ct.3 

Maize nd Sorghum(livern4gc. LarecPeuimicra): Senegal River Valley (Zone ; Delta) COST: 1990 

ltcvcnu 

Margin 

1cvcnu E Co uts(F cIa) 

Un;tc Dc 

Q uaInt tc 
Par I I. 

Ka 

Prix hMam 
U nrl aluic ................................................................ 

Ma ts McJium Tcchnc k8y_ Mcdium "-ch.,I.le 

__ -- Quantile Valcur Q(uantile Veleur 

15.0 2500 137500 1700 127500 
6191 -53052 

Prix 
U n ila ire 
Sor ho 

_ 

73 

Sorgo 
------- ....................-
Medium Tcchnolo -

_ Quantlte Valcur 

3000 219000 

2T160 

. . ...... 
ledinum "lcch.,LaIc 

Quanitc Valeur 

21001 191100 

7110 

CoutsVariables 
ScrcneCa 

Hpk (1&-46-0) 
Urce 
Main D'oeuvre 

Ka 

KI8 
Kg 

94.0 
93.6 
85.6 

500.0 

20 
100 
100 
97 

1110 
9355 
8555 

41250 

20 
100 
100 
95 

1180& 
9355 
8555 

47500 

94 
16 

500 

6 
100 
100 
120 

530 
9355 
8555 
59750 

6 
100 
100 
117 

530 

9355 
1555 

55500 

Couts Variables Ave M"in D'oeuvre 
Couto Variables Suns Main D'oeuwc 

68040 
19790 

67290 
19790 

7S190 
11440 

76940 
15440 

Couts Fixes Annuels 
Petit M Iclicl 
Prepiration Du Sol (Dillonage) 
Ieparation Du Sol(Ollocitagc) 

Irrigation 
Clrrc:lc Asinc, Ou Equine 
Ane Ou Chcval 

Total Couts Fixes 

Utilnation 
Opesion 
Operation 

Operation 
Uiudation 

AnimalJou 

750.0 
25',000.0 
12100.0 

.7300. 

116.1 
441.0 

1 
1 
1 

1 
1 
2 

750 
25000 
12X00 

73000 
116 
96 

113262 

I 
I 
1 

1 
1 
2 

750 
25000 
12800 

73000 
816 
896 

113262 

730 
23000 
12100 

73000 
116 
221 

1 
1 
1 

1 
1 
3 

750 
25000 
12100 

73000 
816 
614 

113050 

1 
1 
1 

1 
1 
3 

750 
250,5 
12100 

73000 
£16 
684 

113050 

Total Avec Main D'oeuvre 
Total Sans Main Docuvre_ 

Cout Unitairc Dc Production 
Avcc Main D'oeuvre 
San@ Main D'oeuvre 

FCFAJK 8 
FCFAKg 

111302 

133052 

73 
53 

110552 

133052 

106 
71 

191240 

131490 

64 
44 

119990 

131490 

70 
49 

Iclturn To Labor/Day 

Return toLIahbo(Kcal) 
FCFA 

I00KcnVL)!Y _ 

564 

27.7 
-58 

-29 
732 

33 
561 

25 
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Ricc(I lot Season - Large Perimeters): Senegal [liver Valley (Zone 3: )elta) COST: 1990 

l.cvcnu Elt Couts (Fcla) Ouanlitc 

-Patl 11% 

linair.. 

l~alighI"cllhnuogy
• 

Qunwatc /..k 

I~ lhgh"1ech. Late 

Quanlet Vakur 
| 

Medium Tcchnology 

Quanhlc Valour 

Medium Tcch. 

Quantile 

[a;e 

Valcur 

RcvcnL (Pady) 

Margin 
Ka 10 ss55 431000 

20N45S 
I45lo0 

203945 

3000 410000 

193292 
3600 410000 

195242 

CoutsSome ncsVaiiabks Kg 125.0 120 15000 120 15000 120 1500 120 15000 

Npk (IS 46 0) 

Urcc 

1 lcrbicide (Propanyl) 

Fraia Dc Batage 

Main D'oeuvre 

Kgt 

Kg 

Litrc 

I lommcJour 

93.6 

S5.6 

2505.6 

500.0 

100 

260 

10 

113 

9353 

17110 

256 
360S0 

56500 

100 

200 

10 

10g 

9355 

17110 

25056 
36010 

54000 

0 

125 

4 

1I1 

0 

10694 

1769 
32100 

59000 

0 

125 

4 

114 

0 

10694 

1769 
3210 

5700 

Coats Variabka Ave Main D'oeuvre 

Couls Variables Sans Main D'ccuvrc 
139101 

102601 

156601 

102601 

126263 

67263 

124263 

61263 

Couws Fixes Annuas 
Petit Materiel 

Ptcpqration Du Sol (Olfacttagc) 
Irrigation 

P ulve:,sucur 

Charrette Axone Ou lquine 

Ane Ou Cheval 

Total Cots Fixes 

Utilieation 

Ocation 

Operalkm 

Udtiiation 

Lltilisatior. 

Animal Jour 

750.0 

17&10.0 

7300.0 
1296.3 

116.1 

441.0 

1 

1 

I 

1 

1 

4 

750 

12100 

73000 
1296 

816 

1792 

90434 

1 

1 

1 
1 

1 

4 

750 

12100 

73000 

1296 

$16 

1792 

90454 

1 

1 

1 
1 

1 

4 

7.O 

12100 

73000 
1296 

116 

1792 

90434 

1 

1 

1 

1 

i 

4 

750 

17800 

73000 

1296 

116 

2792 

90454 

TcAal Avc Main D'oeuvre 
Total Sans Main t)ocuvre 

Cout Unilairc Dc Production 
Avcc Main l)'xouvre 

Sans Main 1)'ocuvc 
F-TA/Kg 

FCI:A/Kg 

24955 

1930u)5 

45 

35 

247055 

1930355$ 

45 

35 

216711 

15ilti 

43 

32 

214711 

157719 

43 

3z 

Ileturn To LarJli)ay 
1returntoi.atrKbKcalala 

FCFA 

5 _____ __ _ 

2213 
67.6 

2311 
70.8 

2138 
63.4 

711) 
6'. 6 
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ludct.1 

fticc(I livcrnage - Large Pcrimetcrs): Scncgni River Valley (Zone 3;[)clla) COST: 1990 

Rcvcnu lEt Couta (Fcfa) 

UniDc De 

Quaniltc 
Par I In 

Prix 

Unitarc 

I laghTech-nlogy 

------------------
Quantitc Valcur 

I ugh Tech.. Late Medium Technology Mcdium Tech. Late 

,................................................................I.--...--- . . . - ...... . .. ....t Quntilc Valeur Quaittite Valcur Quonthtc Valcur 

ltcvcnu (Paddy% 

Margin 
KS 8I 50 1 410000 

171725 
4500 369000 

136505 
45 31.9000 

162060 
4000 325O0 

12I992 

Cout Variabks 

Scmcncea 

Npk (15 46.0) 

Urce 

1lcrbicidc (Propanyl) 
I:ra. ie D artage 
Main D'oeuvre 

Ks 

Kg 

Kg 

LUre 

Ilommc-Jcur 

125.0 

9.6 

55.6 

2505.6 

500.0 

120 

100 

200 

10 

97 

15000 

9355 

17110 

25056 
32S00 
48150 

120 

100 

200 

10 

92 

15000 

9355 

17110 

25056 
29520 
,6000 

120 

0 

125 

4 

103 

15000 

0 

10694 

10022 

29520 
51250 

120 

0 

125 

4 

16 

15000 

0 

10694 

5169 

26240 
47750 

Couls Variables Avc Main D'oeuvre 

CouIs Variables Sane Main D'oeuvre 

147321 

99321 

142041 

96041 

116416 

65236 

105453 

60101 

Couta Fixcs Annucl 
PetitMalert:e 

Preparation Du Sol (O1ff:11agc) 

Irrigation 

Pulvcrimtcur 

Charrctc Astnc Ou Equine 

Anc Ou Chcval 

'Iotal Cout Fix s 

Utiigaion 

Opcration 

Operation 

Uilisatwn 

Utilisalion 

Animal-lour 

70.0 

121100.0 

73000.0 
1296.3 

116.1 

4450 

1 

1 

1 

1 

1 

4 

750 

12100 

73000 

1796 

516 

1792 

90454 

1 

1 

1 
1 

1 

4 

750 

12100 

73000 
1296 

S16 

1792 

1 

1 

1 
1 

1 

, 

750 

12500 

7300 

1296 

516 

1792 

90454 

1 

1 

1 
1 

1 

4 

750 

1210 

730U0 

1294 

136 

1792 

9044 

Total Avcc Main D'oeuvre 

Total San@Main D'oeuvre 

Cout Unitaur' Ve Production 

Avcc Main ['oeuvre 

Sans Main D'ocuvr, 

FCI:AKg 

FCFAJK 

238215 

119775 

48 

38 

232495 

1864951 _15690 

52 

41 

206940 

46 

35 

____l, 

___-_" 

198905 

Wo 

31 

lattun To I.aotr/Day 

IRcturn toL.at r(Kcal) _ 

FCFA 

OOKca1JI)_n_. 
221u 

6133 
1994 

58 
2011 

61.7 .49 

1832 
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Maize and Sorghum(Cold Season - Small Pefimters): Upper Senegal River Valley (7.onc 5:Blhkcl) COST: 1990 

1lcvcnu E-I ~iiot (1cI a) 

Unite De 
Q uantile 

Par Ila 

Pvix Mai$ Prix 
U nitairc ----------------.-.-.-....-.-..-.--.---.-----------...........U nitaire 

Mai6 Medium "cchnology Medium Tech.*.L,'e Sorgho 

Soigo 
. . . . . . . .. .. . . . . . . 

Mediun, Technology Medium Tech., late 
Quanti¢ Valour Quantile _.Quantit - Val.ur . .Vel.urQuantite Vacur 

RevCnu 
Margin 

Kg 63.0 20(0 126000 
61501 

1500 945001 
-9717 

61 2000 122000 
-54204 

1700 103100 
-70504 

Couts Variables 
Scmcnees 
Npk (1346- ) 
Uree 
Carburant 

.Lubrifiant 

Main D'.yuvre 

Kg 
KS 
KS 
Lit;r-

84.0 
101.1 
93.1 

229.1 
769.1 

500.0 

20 
100 
150 
150 

196 

1680 
10105 
13955 
34351 
3150 

98150 

20 
1L 
150 
150 

191 

i690 
10105 
13958 
343.8 

3436 

95250 

79 
101 
93 

229 
769 

500 

10 
0 

100 
130 

215 

78$ 
0 

9305 
29777 
2978 

101750 

10 
0 

100 
130 

214 

75$ I 
0 

9305 
29771 

2978 

106750 

Couts Variables Avec Main D'ocuw 
Couts Variables Sane Main D'oeuvre 

62" 

63250 
151786 

63536 
151597 

42847 
149597 

42547 

Cout, Fixes Annucls 
Petit Materiel 
Amortimment Du Groupe Motopompe 
Reparations Du Groupe Motoompe 
Salaire Pompiste Et Entrclien Du Reccau 
Chaim.ttc Asine Ou Equinc 
Anc Ou Choval 
Total Cout.Fixcs 

Utilisation 
Utilisation 

Ulilsation 
Utilisation 

Anima! jour 

322.6 
14250.0 

3500.0 
706.6 
794.0 

1 
1 

1 
1 
2 

323 
14250 

5154 
3500 
707 

1568 
25501 I 

1 
1 

1 
1 
2 

323 
14250 
5154 
3500 

707 
1568 

25501 

33 
14250 

3500 
707 
61 

1 
1 

1 
1 
2 

323 
14250 
4466 
3500 

707 
1362 

24607 

1 
1 

1 
1 
2 

323 
14250 

4466 
3500 
707 

1362 
24607 

Total Avec Main D'oeuvre 
Total Sans Main D'ouvre 

Cout Unitaire De Produ tion 

187501 
88751 I 

184287 
89037 

176204 
67454 1 

174204 
67454 

Avec Main D'oeuvre 
Sans Main D'oeuvre 

FCFA/Kg 
ICP, Ka 

94 
44 

123 
59 34 

102 
40 

Return To Lab.nli)ay 
Returnto I.abor(Kcnl) 

FCIA 
O0OKcaVDa€y _11.0 

189 29 
1.7 

251 
13.6 

170 
9.2 
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Tomaloca(Cold Season - Small Pcrimeter): Up.: Senegai River Valley (Zone 5: lOkWl) 

I Unite Dc Pix cdium Technology
Rewvnu Et Couts (Fc[a) Quanite Unilire -...-

1

PurlII 
 - Qunttet Valeur 

Revcnu g 30.0 1500 450000 

Margin 
 223621 


Coute Variabics 
Semencc KS 17000.0 1 $50C 
Npk (11146-O) Kg 101.1 100 10105 

Kcl Kg 101.6 150 15233 

Urce Kg 93.1 250 23263 

Insecticide (Delarmethrinc) Traitement 11265.7 1 11266 

Fongicide (Manebe) Traitemcnt 5031.1 2 10076 

Carburant 
 Litre 229.1 150 34358 

Lubriliant 769.11 3436 

Main D'oeuvre I lownme-Jcur 500.0 149 74500 


Couts Varia..s Avec Main D'oeuvre 190735 

Cout- Viriableo Sans Main D'oeuvre 116235 


Couts Fixes Annuela 
Petit Matericl Utiliution 322.6 1 323 

Amortimemcn Du Groupe Motopompe Utilmu-wion 14150.0 
 1 14250 

Reparation. Du Groupe Mo:oponpt 
 5154 

Salaire Pomptate Et Entretien Du Reseau Utilisation 350U,~ 1 3500 

Pulverisateur 
 Utiliation 2333.3 3 7000 

Charrette Aine Ou Equine 
 Utilisation 706.6 Ij 707 

Ane Ov Cheval 
 Animal-Jour 74.6 4704 

Total Couts Fixes 
 35637 


Total Avec Main D'oeuvre 226372 

Total Sans Main D'oeuvre 151172 

Cout Unitaire 6. Production
 

Avce Main D'oeuvre FCFAJKg 15 

Sane Main D'oeuvre l:C:AIKg 10 


Iteturn To Labor/Day FCFA 200:1 
Iturnto I.,abrfKc ) I_ KcVr),aL 14.0 

COST: 1990
 

Medium Tech., Laic 
---------...... 

Quantitc Valeur 

10000 300000
 
14412
 

1 1500
 
100 10105
 
150 15233
 
250 23263
 

1 11266
 
2 10076
 

150 34351
 

3436
 
129 6400
 

180735
 
116235
 

1 323
 
1 14250
 

5154
 

1 3500
 
3 7000
 
1 707
 
5 3920
 

34853
 

215581
 
151011
 

22
 
15
 

1154
 
3.A 

cxlii" 
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Millel/Sorghum(Rainled): Upper SenegRl rivr Valley (Zwo 5: Bake) COST: 1990 

Unite Dc Pril! I ligh Tech. IMedium Tech. Low Tech. I lome Field -LaCte Plantingcvc.u E t Coul. (Fci.) ... ........... .... 
IR Quantite Un.'aic ------------------..............--.... -............
Par Ize Quantite Vaheur Quantitc Valeur ... --... ...... ... . -- -.----- ....--QuPqtilc Valeur Quantitc Valeur Quantitc Valcur 

Rcvcnu Ka 65.0 700 45500 550 35750 400 26000 700 45500 250 162.0 
Margin 1894 -1464 1711 12002 -3*0 

Couls Variables 
Semcncces K 0.0
8 6 410 6 410 6 410 6 4.0 6 430 
Npk (14-7-7) Ks 85.9 100 $585 100 1155 0 0 0 0 0 0 

igee K8 93.1 50 4653 0 0 0 0 0 0 0 0 
Miin D'oeuvr Ilommc-Jour 500.0 46 22750 42 21000 37 11500 57 21500 31 1500 

Couts Variables Avcc Main Doeure 36461 30065 i1980 289S0 15910 
Coute Variables Sans Main D'oeuvre 13711 9065 490 410 4PO 

Couts Fixes Annucls 
Petit Materiel Utilization 32Z6 1 323 1 323 1 32.3 1 323 1 313
 
Semoir Super-Eco Utilisalien 1146.4 1 1146 1 1846 0 
 0 0 0 0 0 
3DentsSarclage, + Bali Sine ouArara Utiliation 568.7 2 1137 2 1137 2 1137 2 1137 1 549
 
Charrette Equine Ou Bovine Utiliation 706.6 1 
 707 1 707 1 707 1 707 1 701
 
Cheval ou Poire de Boculs Animal-Jour 714.0 4 3136 4 
 3136 4 3136 3 2352 3 2352 
Total Couts Fixes 7149 7149 5302 4518 3950 

Total A%-e Main D'ocuvre 43616 37214 24212 33491 19930 
Tloal Sans Main D'oeuvre J J 20166 16214 1 5712 4991 44.0
 
(out Unilairc Dc Production I 
Avcc Main D'oeuvre FCF/AKKg 62 61 61 41 t0 
Sans Main D'oeuve FCFA/Kg 0 29 14 7 is
 

Return To Labor/Day FCFA 541l 465 546 711 381 
Return to LabojKcal) 000Kcs,'Day 27.5 23.6 77.7 36.1 194 

Annex IIIPage I; 
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Cowpeas(Rainfcd)l Upper Senegal River Valey (Zon 5: Bakcl) COST: 1990 

Rcvcnu Et Couts (Fete) 
Unilec 
Quantit-, 

Pria 
Unitmirc-

fi gh Tcch. 
-------..... .. 

Medium Tech. 

Par IIs _ __ Quantitc Valour Quantite Vaklur 

Rcvcnu (Pok) 
RItvenu (Fanes) 
ievenu Total 
Matrin 

Kg 
Kg 

71.0 
29.0 

7001 
14001 

49700 
40600 
90300 

-2*104 

5OC 
1000 

35500 
29000 
64500 

-18068 

Couts Variables 
Scrmnccs 
Npk (6-20-10) 
Insecticidc (EndO.ulan -Thiodan) 
Insecticide (Deltamethrine) 
Main D'oeuvre 

KS 
KS 

Traitcment 
Trailtmcnt 

Homme-Jour 

99. 
S9.7 

13164.2 
9388.1 

500.0 ' 

20 
150 

1 
2 

21 

1996 
13447 
13164 
18776 
60500 

20 
0 
1 
1 

95 

1996 
0 

13164 
9388 

47500 

Couts Variables Avec Main D'oeuv.e 
Couts Variables S. Main D'oeuvre 

10714 
47384 

72048 
24548 

Couts Fixes Annucls 
Petit Materiel 
Semoir Supcr-Eco 
3 Dcnt3 Sarclage + Bati Sine o'. Arara 
z'ulverisateur 

Charrefle Equine Ou Bovine 
Chcval ou Paire de Bocu[s 
Total Couts Fixes 

Utilimtion 
Utiitation 
Utilimation 
Utiliation 

Utiliation 
Animal-Jour 

322.6 
1846.4 
1087.6 
2333.3 

706.6 

1 
1 
2 
1 
1 
4 

323 
1846 
2175 
2333 

707 
3136 

10520 

1 
1 
2 
1 
1 
4 

323 
1846 
2175 
2333 
707 

3136 
10520 

Total Ansc Main D'oeuvre 
Total Sane Main D'oeuvre 
Cout Unitaire De Production 
Ae Main D'oeuvre 
Sans Main D'oeuvre 

FC1IWKS 
FCFA/Kg 

11404 
7904 

93 
46 

35 
3568 

91 
39 

Return To LaborlDay 
Return to LaboqKcsl) 

FCFA 
00OKcal/Day 

-61 
-3.3 

5 
0.2 

Annex IIl Page 11 
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Groundnuts(Rainfcd): Upper Senegal River Valley (Zone 5: Bakel) COST. 1990 
_____________ _________ COST: 1090 

Unite De i - I ligh"!ei. Medium Tech. LowTech. late Planting 
Revenu EltCouls (Fcfa) Quanlile 

PNr IIs 

Unitaire .......................-..-----.-

Quantite Valeur Quantite 
----------------

Valkur Quantite j Valeur 

,.............. 

Quantite Valcur 

Revenu(Gouwe.) Kg 68.0 950 64600 850 57800 00 54400 600 40800 
IRcvcnu (Fanes) KS 40.0 1500 60000 1340 53600 12601 50400 930 37200 
Revenu Total 124600 111400 104800 7000 
Margin 61837 56031 58194 37031 

Couts Variables 
Semencas KS 100.0 120 12000 120 12000 160 16000 160 16000 
Npk (6-20-10) Kg 89.7 120 10758 80 7172 0 0 0 0 
Fongicide Traitement 3019.1 1 3019 1 3019 1 3019 1 3019 
Main D'oeuvre Ilomme-Jour 500.0 44 22000 47 23500 43 21500 36 18000 

Couts Variables Avec Main D'oeuvre 47777 45691 40519 37199 
Cout. Variables Sans Main D'oeuvre 25777 22191 19019 19019 

Couta Fixes Annuel. 
Petit Materiel Utilisation 322.6 1 323 1 323 1 323 1 323 
Semor Supr-Eceo Utiliation 1846.4 1 1846 1 1846 0 0 0 0 
3 Denta Sarclage + Bati Sine ou Arara Utilintion 568.7 3 1706 3 1706 2 1137 1 569 
Soulcvcuse Firdou ou Arar, + Bati Utlisat ion 3740.9 1 3741 0 0 0 0 0 0 
Charrette Equine Ou Bovine ULilivation 706.6 1 707 1 707 1 707 1 707 
Cheval ou Paire de Bocufa Animal-Jour 784.0 9 66641 7 .096 5 3920 3 232 
Total Couts Fixes 14916 9678 6086 3950 

Total Avec Main D'oeuvre 
Total Sans Main D'oeuvre 

62763 
40763 _ 

55369 
318S69 

46606 
25106 

40969 
72969 

Cout Unitaire Dc Production 
Avec Main D'oeuvre FCFA/Kg 34 34 30 36 
Sans Muin D'oeuvre FCFA/Kg 22 19 16 20 

Itlturn To La":)rll)y FCFA 542 552 681 4951 

Annex IIIPage 19 
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Groundnuts Central Groundnut Basin (Zone I: Thies, Diourbel, North Fatick, North K-oiack) COST: 1990 

Rcvenu Et Couts (Fcs) 

Unite 
Quantite 

ar ha 

Prix 
Unitairc 

I ligh Tcchniogy 
.....................--- ---

- Quantitc Valcur 

Medium Technology 
...................... 

Quartile Valour 

Low Tccbnology 

Quantte Vakur 

Late Planting 

Quantite Valeur 

Rcvenu Des Goumes 

Revenu Des Fance
Rcvcnu Total 

kg 

kg 

68.0 

41.0 

950 

1500 

64600 

61500
126100 

850 

1340 

57100 

54940
112"740 

800 

1260 

54400 

51660
1060 

600 

930 

4080o 

3130
71.0 

Margin 73r.3 6602 70514 47589 

Couts Variables 
Semencts (En Goums) 
Npk (6.20-10) 
Fongicide 
Main D'oeuvre 

kg 
kg 

Traitzment 
Ilomme-Jour 

100.0 
80.5 

3009.9 
500.0 

120 
120 

1 
44 

12000 
9660 
3010 

22000 

120 
80 
1 

38 

12000 
6440 
3010 

19000 

120 
0 
1 

30 

12000 
0 

3010 
15000 

120 
0 
1 

24 

12000 
0 

3010 
12000 

Couts Variables Ave Main D'oeuvre 
Couts Variables Sans Main D'oeuvre 

46670 
24670 

40450 
21450 

30010 
15010 

27010 
1501) 

Couts Fizes Annuels 
Petit Materiel 
Semoir Super-Eco 
3 Dent Ssrclagc +Bati Sine Ou Oce. 
Souleveuse Firdou OuArara + Bati 
Charrette Equine 
Cheval 
Totel Couts Fixes 

Utilization 
Utilization 
Utilization 
Utilization 
Utilization 

Animal-Jour 

230.8 
511.3 
299.2 

1421.3 
5012, 
30Z0 1 

1 
1 
3 
1 
1 
.5 

231 
511 
191 

142S 
502 

2567 
6137 

1 
1 
3 
I 
1 
9 

231 
511 
898 

1428 
502 

2718 
6288 

1 
1 
2 
1 
1 
8 

231 
511 
591 

1428 
502 

2265 
5536 

1 
1 
1 
1 
1 
5 

231 
511 
299 

1428 
502 

1359 
4331 

Cout Total Avec Main D'oeuvre 
Cout Total Sans Main D'oeuvre 

Cout Unitaire Dc Produc on(Gouaen)-
Avec .Main D'oeuvre 
Sans Main D'oeuvre 

FCFAIK 8 
FCF.UNKS 

52807 
30807 

28 
7 

46738 
77733 

28 
17 

35546 
20546 

23 
13 

31341 
19341 

27 
17 

Return To Labor/Day FCFA 
"Note: Production CoA*Allocated According To Percent 01 Revenue. 

2166 2237 2650 2483 

(techgb) Annex Ill Page 20 
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Mallct/Sorghum Central Groundnut Basin (Zone 11: Southern Kaolack) COST: 19) 

Unite de Plit I ligh Tcchnology Medium Tchnlogy Low Technology I lome Field Late Plenting 
Revenu Et Coulas (Fda) Quantie Unit e -.........................................................................................................-- I . -. ....................... 

Per ha _ Quent¢ Wcur Quintite Valcur Quanlite Valcur Quantite Valeur Quantate Valcur 

Rcvenu 
Margin 

kg 61.0 700 47600 
9053 

550 37400 
5041 

400 27200 
751 

700 47600 250 ! /o() 
11220 9A) 

Couts Variables. 
Sermences 
Npk (14-7-7) 

Urcc, 

Main D'oeuvre 

k , 
kg 

kg 

flomme-Jour 

80.0 
76.7 

83.9 

500.0 

6 
100 

50 

46 

480 
7670 

4195 

23000 

6 
10 

0 

42 

480 
1670 

0 

21000 

6 
0 

0 

32 

480 
0 

0 

1000 

6 
0 

0 

52 

480 6 480 
0 0 0 

0 0 0 

26000 26 1300) 

Coult Variables Avec Main D'oeuvre 
Couts Variables Sans Main D'oeuvre 

35345 
12345 

29150 
8150 

16480 

480 
26480 13480 

40 480 

Couts Fixes Annucla 
Petit Materiel 
Scmoir Supcr-Eco 

3 Dents Sarclage + Bali Sine Ou Orc. 
Chitrc tic Equine 

Choval 

Total Cout. Fixe 

Ulilimation 
Utilization 

Utilization 

Utilization 

Animal-Jour 

230.8 
511.3 

299.2 
50Z2 

302.0 

1 
1 

2 
1 

4.5 

231 
511 

598 
502 

1359 
3202 

1 
1 
2 
1 

5 

231 
511 
598 
502 

1359 
3202 

1 
1 

2 
1 

5 

231 
511 

5,98 
502 

1359 
302 

1 
1 
2 
1 

4 

231 1 231 
511 1 511 
591 1 29 
502 1 502 

1057 4 1051 
2900 26o0 

Cout Total Avcc Main D'oeuvre 

Cout Total Smna Main D'oeuvre 
38547 

15541 

3252 

11352 
19682 

.692 

29380 16080 
3380 301u 

Cout Unitaire Dc Production 
Avec Main D'oeuvre 

Sans Main D'oeuvre 

FCFAIK 8 

FCFA/Kg 

55 

22 

59 

21 

49 

9 

42 64 

5 12 

Return To LamborDsy 

Return to Labor(Kcal) 

FCFA 

OOOKcesVDay 
697 

331 

620 

30.1 

735 

35.7 
850 535 

41.3 76.0 

Annex III Page 21 
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Cowpeas Central Groundnut Basin (Zone 1: Thie, Diourbel, N xth Fatick, North Kiolack) 

Unite de Prix I iigh Technology 
Revenu Et Cous (Fcfa) Quantile Unitai-e .............-----

Par ha __ _QUANIlIr Valcur 
ltevcnuI 
Revenu Dc. Poe, kg 79.0 700 35300 
Revcnu Des Fanes kg 30.0 1400 42000 
Revcnu Total 97300 
Margin -17701 

Couts Variables 
Semrenccs kg 106.2 20 2124 
Npk (6-20-10) kg 80.5 150 12075 
Insccticide (Endoulfan-Thiodan) Traitement 13136.7 1 13137 
Insecticide (Deltamethrinc) Traitcment 9371.9 2 11753 
Main D'oeuvre Homme-Jour 500.0 121 60500 

Cc'Jts Variables Avoc Main D'oeuvre 106594 
Couta Variable. Sans Main D'oeuvre 46054 

Couts Fixes Annuela 
Petit Materiel Utilization 230.1 1 231 
Scmoir Super-Eco Utilization 511.3 1 511 
3Dents Sarclage f Bali Sine Ou Occident. Utilization 759.4 2 1519 
Pulversateur Uilization 1421.3 3 4215 
Charretc Equine U ;ilization, 50Z2 1 502 
Cheval Animal-Jour 3070 4.5 1359 
Total Couts Fixes 1407 

Cout Total Avec Main D'oeuvre i15001 
Cout Total Sans Main D'oeuvre -54501 

Cout Unitaire De Produ:tion 
Avc Main D'ocuvrc FCFA/Kg 164 
Sane Main D'oeuvre FCFA/K; 78 

Return To Labo/Day FCFA 354 
Return to Labor(Kcal) 00KcalDay 15.3 

COST: 1990 

Medium Technology 

QUANTIT Valeur 

5w 39500
 
1000 30000
 

69500
 
-9316 

20 2124 
0 0
 
1 13137
 
1 9379
 

95 47500 

72140
 
24640
 

1 231
 
1 51s
 
2 1519
 
2 2257
 
1 502
 
4 1057
 

677 

78816 
31316 

158
 
63
 

402 
17.4 
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(;roundnut.: Southeast Groundnut hasin (Zone 11: Southern Kaolack) COST 1990 

ltcvcnu L Coult(FCIa) 
Unite de -

Q uant itc 
Nix -

U nit nir 
hgh "tchnotogy 

-----------
Medium fcchnc,ogy Low Technology 
.................................. 

Late Planting 
- -- ------

ltcvcnu... Par ha Quantilt Vleur Quntitc Valcur 'Quantite Vckur Quantite Valur 

Revcnu Des Gousse 

Rcvenu Des Fonea 

Rcvenu Total 
Margin 

kg 

kg 

61.0 

26.0 
1100 

1750 

74800 

45500 

120300 
66082 

1000 

1590 

68000 

41340 

109340 
61529 

900 

1470 

61200 

36920 

91120 
62244 

700 

1090 

47600 

28340 

75940 
43695 

Couts Variables 
Semences(EnGounea) 

Npk (6-20-10) 
Fongicide 

Main D'ocuvre 

kg 

kg 
Traitcment 
lnomme-Jour 

100.0 

115.2 

3014.6 
500.0 

120 

120 

1 
48 

12000 

10222 

3015 
24000 

120 

s0 

1 
42 

12000 

6814 

3015 
21000 

120 

0 
1 

33 

12000 

0 
3015 

16500 

120 

0 
1 

27 

12000 

01 
30!5 

13500 

Couts Variables Avec Main D'oeuvre 
Couts Variables Sans Main D'oeuvre 

49236 
25236 

42529 
21129 

315!5 
15015 

28515 
15015 

Couts Fixes Annuce 
Petit Materiel 
Scmoir Super-Eco 

3 Dents Sarctage f Bati I ou Sine 
Soulcvtuse Firdou f Bati Ilouc Sine 
Charrette Equine Ou Bovine 
Chcval Ou Paire Dc Bcufs 
Total Couts Fixes 

Utilization 
Utilization 

Utilization 

Utilization 

Uilization 

An'nal-Jour 

176.5 
391.0 

293.1 

369.7 
384.0 

327.0 

1 
1 

3 

1 
1 

9-5 

176 
391 

Its8 

370 
384 

2710 
4982 

i 
1 

3 

1 

1 
9 

176 
391 

1111 

370 

34 

2780 

4982 

1 
1 

2 

I 
1 

ai 

176 
391 

59S 

370 
3114 

2453 

4361 

1 
1 

1 

1 
1 

7 

176 
391 

294 

370 
354 

2126 

3741 

lotal Avc Main D'oeuvre 

Total San# Main D'oeuvre 

Gout Unitair- Dc Production 
Avc Main D'oeuvre 
Sam Main D'oeuvre 

FCF.JKg 

FCFA/Kg 

54218 

3021k 

31 

17 

47811 

2611 

30 
17 

35176 

.19376 

25 
13 

1 

32255 

!8755 

29 
1" 

R eturn To LaboriDay FCFA 1577 1965 2386 2118 

Annex IIIPage 23 
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Itudr€lc74 

MlletSorghum: Southe a Gcoundnut Basin (Zone 11: Southern Knolack) COST 1990 

Rtevnu E Couts (Fcfa) 
Unite de 
Quaniie 

Pri 
Unitaie 

IlI 
.... 

Wchno;ogy JMedium Technology ILo Technology IIom Field 
............................-..------. 

.ate Planting 

Margin 

________________________ 

n 
llvcukg590110 

Per hae 
Elo39. 

___ 

590 

Qjuantite Vakur -Quantik 

649001 700 

Valcu -

413010 

Quentite 

500 

Vakcur 

295056 
17 

Quanuile 1Valcur 

900 531001 
" 10 

20100 

Quentite
3001 

1 

Veteu! 
7; 

0 
-6101 

Ceuta VariablesIII 
Semencs 

Npk (14-7-1Urce 

kg 

kkg 

80.0 

S1.4S 6 

6 
100.kc 

420 

81384429 

61 

100 

I80 

1130 

6 

00 

4,006 
00 

I 

0 

40 

0 0 

110 

0 00 

I Icrbicide (Proparine-Tazalon) 
Main D'oeuvre 

Traitement 
Homrre-Jour 

12213.2 
500.0 

1 
57.5 

12213 
23750 

0 
47 

01 
23500 

0 
36 

0 
18000 

, 

0 
0 

30000 
0 

31 
0 

155W4 

Couta Variables AveMain D'oeuvre 
Couta Variables Sans Main D'oeuvre 

M4010 
25260 

32118 
8619 

j8450 
140 

30490 
480 

15910 
410 

Couta Fixes Annucla 
Petit Materiel 
Scmoir Supcr-Eeo 
Pulveri=ateur 

3 Dents Sarclage 4 Bati I Iouc Sine 
Charrette Equine Ou Bovine 
Choval Ou Paire De Bocuts 
Total Couta Fixca 

Utilization 
Utilization 
Utilization 

U.iliz.ation 
Utilization 

An'-mal-Jour 

176.5 
391.0 

2333.3 

293.8 
381.0 
327.0 

1 
1 
1 

i 
1i 
4 

176 
391 

2333 

294 
3S4 

130A 
47 

1 
1 
0 
2 
1 
4 

176 
391 

0 
58 
384 

1308 
2847 

1 
1 
0 

2 
1 
4 

176 
391 

0 
588 
384 

1308 
2847 

1 
1 
0 
2 
1 
3 

176 
391 

0 
58 
384 
981 

2520 

1 
1 
0 
1 
1 
4 

176 
391 

0 
294 
384 

1145 
2-390 

Total Awve Main D'oeuvreI 
Total Sans Main D'oeuvre 

Cout Unitaire Dc Production 
A,,e Main D'oeuvre 
San Main D'oeuvre 

_ 

FCFA/Kg 
FCTAIKg 

15 97 
30147, 

54 
27 

34965 
11465 

50 
16 

71327 
3327 

43 
7 

J 

33000 
3000 

37 
3 

_ 

1310 
241 

61 
10 

Return To LaboilDay 
Return to l.abor(Kcal) 

FC A 
000Kcl/Da 

604 
33.8 

. 635 
35.5 

727 
40.7 

635 
46.7 

Annex Ill Page 
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Maize: Southeast Groundnut Basin (Zone 11: Southern Kaolack) COST 1990 

Unite De 
Quatite 

Par I 

Unitaire 

__-In ___ 

hPxIfigh Technology 
----------...-.-.... 

QuRnni!t Valeur 

Medium Technology 
........ . 

Quantile Vaicur 

Ilame Ficld 

QuEntitc Veur 

R-vcnu 

Margin 
KIg 63.0 z00 126000 

51250 
1400 88200 

49172 
1700 107100 

81945 

Couts Variable, 
Scn.ncc 

Npk (318-27) 
Uirce 
1lerbicide (Propoesine-Taalon) 

Main D'oeuvre 

KS 

KS 

KS 
Traitcment 

Hlomme our 

S4.4 

91.9 

8.6 
12213.2 

500.0 

16 

200 

200 
1 

39.5 

1350 

18376 

17716 
12213 

19750 

16 

100 

100 
0 

32 

1350 

918 

858 
0 

16000 

16 

0 

0 
0 

41 

1350 

0 

0 
0 

20500 

CoutL Variables Avec Main D'ouvrc 
Couts Variables Sans Main D'oeuvre 

69406 

49656 
35396 

19396 
21850 

1350 

Couts Fixes Annucl. 
Petit Materiel 
Srmoir Super-Eco 

Pulvermateur 
3Dent Serclage + Daii IIoue Sine 
Charrette Equine Ou Bovine 

Cheval Ou Paire De Bomuf 
ToWal Gout, FiWeg 

Utiliati n 
Util-an 

Uti!iaatmon 
Utitiation 

Utilation 

Animallour 

176.5 
391.0 

2333.3 
293.8 

381.0 

327.0 

1 
1 

1 
2 

1 

4.5 

176 
391 

2333 
588 

384 

1472 

5344 

1 
1 

0 
3 

1 

6 

176 
391 

0 
811 

314 

1799 

3631 

1 
1 

0 
3 

1 

5 

176 

391 

0 
"1 

384 

1472 

3304 

rote! A,.ce Main D'oeuvre 
Total Sans Main D'cuvre 

Cout Unitaire De Production 
Avec Main D'oeuvre 
Sang Main D'oeure 

FCFA/Kg 
FCFAJKS 

74750 

5000 

37 

27 

39028 

23028 

28 

16 

25155 

465 

15 

3 

Return To LaborlDay 
Returnto LaborKcal) 

FCFA 
000,KcaVDay 

1797 
105.0 

2037 
119.0 

2499 
146.0 

Annex IIIPage 25 
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Groundnuiz- Southw.st Groundnut Basin (Zone 10: Southern Fatick) COST 1990 

Revcnu Et Couts (Fcfs) 
Unite De 
Quintile 

Prix i ligh Technology 
Umtaiie-----------

Medium Technoogy 
----- - -.. 

iLw Techn(logy 
-. ... . ...... 

1 -ate Planting 
...... 

Re_nu Par ai_- QuRnlie Valeur Quanlile Valcur j Quntice Valur j Quantile - Valour 
Rcvcnu Des Goum Ks 68.0 1100 748W0 1000 690 900 61200 700 47600 

Rvcnu De Fan s Kg 27.0 1750 47250 159C 42930 1420 39401 1001 29430 
Revenu Total Izzo50 110930 99540 77030 
Margin I 

Couts Variables 61609 56712 5731 40494 

Scmences (En Gousme) KS 100.0 120 120 000 12 120001 1200 
Npk (6 20-10) KS S23 120 98781 80 65&6 0 0 0 0 
Fongicide Traitemcnt 3011.7 1 3012 ! 3012 1 3012 1 3012 
Main D'oeuvre .Ummc-Jour 500.0 54 270001 4 24000 38 19000 31 15500 

Cout Variables Ave Main D'oeuvre 51S90 45597 34012 30512 
Couts Variabies Sans Main D'oeuvre 24890 2; 597 15012 15012 

Couts Fixes Annuels 
Petit Materiel Utiliation '14.3 1 214 1 214 1 214 1 214 
Semoir Super-Eco Ulilmtion .'4.9 1 475 1 475 I 4751 47 
3 Dents Sarclage + Bali Ilou Sine Utiligation 333.5 3 1001 3 1001 2 667 1 334 
Soulcveus Firdou + Bali IIoue Sine Utilistion 1047.5 1 1047 1 1947 1 1047 1 1047 
Chartett Bovine Ou Equine Utihivation 466.3 1 466 466 1 466 1 466 
Paire De Bocuts Ou Choval Animal-Jour 465.0 11.5 5348 12 5349 9 4185 & 3488 

Total Couls Fixes 8551 8551 7055 6024 

Total Avec Main D'ocuvre
Total Sans Main D'oeuvre 60411 

334411 
j54141

3014t 
41067 
22067 

36536 
21036 

" Cout Unitaire De Production(Gouncs) 
Avcc Main D'oeuvre FCFA/K 8 34 33 28 32 
Sans Main D'-cuvrc FCFA/Kg 1!s i 15 19 

Return Tolabor/Day 
*'Note: Production Coa 

FCFA 
AIlocietd According To Percent Of Revenue. 

1-1l 16"3 2039 1806 
Annex Ill Page 26 
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MillcUSorghum: Southwest Groundnut Basin (Zone 10: Southern Fatick) 
COST: 199) 

R evnu Et Couts (Fcla) 
Unite Dc 

Quantile
Par I Ine 

rlia 
U nitairc 

IIigh Technology 

----------------. 
Quantile Vukejr I 

Medium "lcchnology 

Quantile Valcur 

Low Technology 

Quantilc Valour 

I lomc Fiek Late Planting 

.. ......... . . .... 
Quantite Valour Quantite Valcur 

Itcvcnu 
Margin 

!r1,g 61.0 900 54900 
10115 

700 42700 
6166 

500 30500 
7311 

900 54900 
20183 

300 181aU1) 
49 

Couls Variables 
Semences 
Npk (14-7-7) 
Uree 
Main D'ocuvr 

Kg 
KS 
Ks 

Ilomme-Jour 

0.0 
78.5 
85.7 

500.0 

6 
100 
50 
57 

0 
7152 
426 

21500 

6 
100 

0 
50 

0 
7852 

0 
25000 

6 
0 
0 

39 

0 
0 
0 

19500 

6 
0 
0 

63 

0 
0 
0 

31500 

6 
0 
e 

30 

0 
0 
0 

150)0 

Couta Variables Awe Main D'oeuvre 
Coula Variables Sans Main D'oeuvre 

40638 
12138 

32852 
7852 

19500 
0 

31500 
0 

15000 
0 

Couts Fixes Annucs 
Pelt Materiel 
Scmor Super-Eco 
3 Dents SarcluRte + Bali I louc Sine 
Charretle Bovine Ou Equine 
Paire De IVoculs Ou Choval 
I otal CouL Fixes 

Utilisation 
Utilintio 
Ulifirlion 
Ulifison 

AnimalJour 

214.3 
474.1 
333.5 
466.3 
465.0 

1 
1 
2 
1 
5 

214 
475 

667 
466 

2325 
4147 

1 
1 
2 
1 
4 

214 
475 
667 
466 

18.60 
3682 

1 
1 
2 
1 
4 

214 
475 

667 
466 

1860 
3612 

1 
1 
2 
1 
3 

214 
475 

667 
466 

1395 
3217 

1 
1 
1 
1 
4 

214 
415 
34 

466 
18>6,) 
349 

Total Avw€ Main D'oeuvre 
Total Sans Main D'oeuvre 

44715 
16285 

36534 
11534 

23182 
3682 

34717 
3217 

18349 
w49 

Cout Unitairc D. Prcduction 
Awe Main D'oeuvre 
Sans Main D'oeuvre 

FCFA/Kg 
FCFA/Kg 

50 
18 

52 
16 

46 
7 

39 
4 

61 
11 

Return To LaborlDay 
Return to Laior(Kcal) 

FCFA 
OOKcal/Da 

677 
36.6 

623 
33.7 

6U 
37.2 

820 
44.4 

49S 
71o 

AnneuIIIPag -



Sudget.T?.A 

Groundnula Northern Groundnut Basin (Zone 2- Louga) COST: 1990 

Rev nu Et Couts (Fca) 

Unte de 

Quanilc 
Par ho 

Prix 

Unite 

I Iigh Technology Medium Technology 

-.............................................-. . . .. ........ . 
Quantile Valcur Quantite Valcur 

Low Technology 

.. ...--- .. 
Quantitc 1 Valcur 

Late Planting 

Quantit Valcur 

Itcvenu Des Gouses kg 68.0 450 30600 400 27200 350 23800 250 17000 
Revenu Des Fanes 
Rcvenu Total 

Margin 

kg 41.0 620 25420 
56020 

4365 

620 25420 
52620 

7086 

540 22140 
45940 

1165& 

380 15550 
3240[ 

2459 

Couto Variables 
Scmenco (En Gounes) kg 100.0 120 12000 120 12000 120 12000 120 1200UI 
Npk (6-20-10) 
Fongicide 

kg 
Traiternent 

81.8 
3011.2 

120 

1 
9116 
3011 

80 

1 
",544 

3011 
0 
1 

0 
3011 

0 
1 

0 
3011 

Main D'oeume Ilomme-Jour 500.0 44 22000 38 19000 30 15000 24 12000 

Cout- Variables Ave Main D'oeuvre 46827 40555 30011 27011 
Cout. Variables San Main D'oeuvre 24827 21555 15011 15011 

Cout. Fixes Annuls 
Petit Materiel Utilization 184.6 1 185 1 1835 1 185 1 185 
Scmoir Super-Eco 
3 Dents Sarcloge 4 Bali Sine Ou Occ. 
Soulcvcu- Firdou Ou Arara + Dali 
Charretie Equine 
Choval 

Total Couts Fixes 

Utilization 

Utilization 
Utilization 

Utilization 

Animel-Jour 

4154 

254.7 

488.5 

408.0 

302.0 

1 
3 

1 
1 

8.5 

415 

764 

46i 

408 
2567 
4828 

1 
3 
1 
1 
9 

415 

764 
488 

408 
718 

4979 

1 
2 

1 
1 
a 

415 

509 
488 

408 
2265 
4271 

1 

1 
1 
1 
5 

415 

235 
40I 
408 

1359 
3110 

Cout Total Av e Main D'oeuvre 
Cout Total Sans Main D'oeuvre 

51655 
29655 

45534 
26534i I19282 

34282 30121 
18121 

Cout Unitaire Dc Production(Goumes)'" 
Avec Main D'oeuvre 
Sons Main D'oeuvre 

FCFA/Kg 
FCFA/Kg 

28 
16 

59 
16 

51 
12 

63 
16 

Return To Labor/Day FCFA 
"Note: Production Cost Allocated According To Percent Of Revenue. 

599 686 89 60 2J 
(lcch"b) Annex III Page 28 
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MiltklPorghum: Northern Groundnut Basin (Zone 2 Louga) 

Unite Dc 
Rcvwnu EtCouts (Fcfa) Quantize 

ParIts 

Prix 

Unitaire 

Iligh Technology Medium Technology 
----------------- ...................- ------ ----. 

Quanlite Valeur Quantit_ Valcur 

Low Technology 

...-

Quantite j Valeur 

COST: 

Home Field 

Quantite 

1990 

Valeur 

Revcnu 

Margin 
KS 78.0 450 35100 

!45 

400 31200 
2205 

20 19500 
805 

450 35100 
10671 

Cou, Vaiables 
Semerce 
Npk (14-7-7) 
UrCC 

Main D'oeuvre 

KS 

K S 

KS 
Ilornme-Jour 

80.0 
78.0 
85.2 

500.0 

6 
100 
50 
36 

480 
7800 
4260 

19000 

6 
100 

0 
36 

480 
7500 

0 
18000 

6 
0 
0 

31 

480 
0 
0 

15500 

6 
0 
0 

43 

480 
0 
0 

21500 

Coute Variables Avec Main D'oeuvre 
Couts Variables Sans Main D'oeuvre 

30540 
12540 

26280 
8280 

15930 
480 

219f: 
480 

'outsFixes Annucls 
Petit Materiel 
Scmoir Super-Eco 
3 Dents Sarclage + Bali Iloue Occidentale 
Charrelle Equine Ou Ainc 
Chcval Ou Ane 
Total Couts Fixes 

Utiliation 
Utiisalton 
Utilimation 
Utilisation 

Animal-Jour 

184.6 
415.4 
254.7 
408.0 
266.0 

1 
1 
2 
1 

4.5 

185 
413 
509 
408 

11971 
715 

1 
1 
2 
1 
5 

185 
415 
509 
408 

1197 
2715 

1 
1 
2 
1 
5 

195 
415 
509 
408 

1197 
7715 

1 
1 

1 
4 

185 
415 
Yv 
408 
931 

2449 

Total Avec Main D'oeuvre 
Cout Total Sans Main D'oeuvre 

Cou! Unitaire Dc Production 
Avc, Main D'oeuvre 
Sans Main D'oeuvrc 

FCFAIKg 
FCFA/Kg 

33255 
15255 

74 
34 

28995 
10995 

72 
77 

1 
111695 

3!195 

75 
13 

1 
24429 
2929 

54 
7 

Return To Labor/Day 
Rcturn to Labor(Kea' 

FCFA 
O0KeslVDay 

551 
23.3 

561 
23.7 

526 
22.3 

748 
31.7 

Annex III Page 29 
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ltudget 30 

Cowpcas: Northern Groundnut Basin (Zone 2 Loug) COST: I990 

Rtevenu Et Couts (Fera) 
Unite De 
Quantitc 
Par IIs 

Prix 
Unitairc 

I I gh Technology 
...... -.................... 

.__Quentite Valcur 

Medium Technology 
........................ ........ . 

Quantite Valeur 

Low Technology 
. . 

Quantite Valeur 

Rcvenu 
Revcnu Des Pois 

Revenu Des Fance 
Revenu Total 

Margin 

KS 

K S 

79.0 

30.0 

00 

I000 

63200 

30000 
93200 

-574S 

400 

800 

31600 

24000 

55600 

-16359 

150 

300 

11*50 

9000 
20850 

-21549 

Couts Variables 
Sernences 

Npk (0-15-20) 

Insecticide (Endofulian-Thiodan) 

Insecticide (Delltmethrine) 
Main D'oeuvre 

KS 

Kg 

Traizmcnnt 

Traiternn: 

Ilomm-Jour 

106.2 

81.8 

1R40.6 

9330.2 
500.0 

20 

100 

1 

2 

98 

2124 

also 

13141 

181760 
49000 

20 

0 

1 

1 
82 

2124 

0 

13141 

9380 
41000 

20 

0 

0 

0 
82 

2124 

0 

0 

0 
41000 

Coats Variables Avc Main D'oeuvre 
Cout, Variables Sans Main D'ocuvr 

91205 
42205 

65645 

24645 
43124 

2124 

Couts Fixes Annucl 
Petit Materiel 

Semoir Super-Eco 

3 Dents Sarclage + Bati licue Occidcntale 
Pulverimteur 

Charrette Equine Ou Asine 
Cheval Ou Ane 

Total Couts Fixes 

Utilization 

Utiliation 

Utilimtion 

Utilimtion 

Utiliestion 

Animal-Jour 

184.6 

415.4 

759.4 

1428.3 

408.0 

266.0 

1 

1 

2 

3 

1 

3.5 

135 

415 

1519 

4285 

408 

931 

7743 

1 

1 

2 

2 

1 

4 

185 

415 

1519 

2857 

408 

931 

6315 

1 

1 

2 

2 

1 

4 

185 

415 

1519 

2857 

408 

931 

6315 

Total Avec Main D'oeuvre 

Cout Total Sans Main )'oeuvre 

Cout Unitaire De Production 
Avcc Main D'oeuvre 
San, Main D'oeuvre 

FCI A/Kg 
FCFA/Kg 

98948 

49948 

124 

62 

71959 

30959 

Iso 
77 

49439 

9*439 

330 
56 

Return To Labor!Day 

Return toL.aborKcal) 
FCFA 

00OKcsVlI)y 
441 

19.1 
300 

13.0 
151 

6.6 

(techgb) Annex Ill Page 34) 



ludget 31 

MAlkc/Sorshum: Lower Casamance (Zone 9.Ziguinchor) COST: 1990 

Revenu Et Cou-(Fcfa) 
Unite Dc 
Quantite 
Par lla 

Prix 
Unizairc 

I ligh Technology Medium Technology Low Technology 
.---------------------......-------------..---.-..- - ..-----. 

Quantitc Valcur Quantite Valeur Quantite I Valcur 

Newly Cleared Land 

Quantite Valeur 

Late 

Quan'ite !Valcur 

ltcvcnu 

Martin 
KS d0.0 1200 96000 

8373 

800 64000 

534 

600 48000 

5338 

800 64000 

-1662 

400 32o0 

9062 

Couia Variabkea 
Scmencea 

FApk (14-7-7) 

IJrre 
1Icbcide (Propsine-Tazalon) 

Main D'oeuvre 

KS 

K g 

Kg 
Trailement 

Ilomme-Jour 

80.0 

U.0 

91.4 
im1.1 

500.0 

6 

100 

50 
I 

76 

480 

8804 

4572 
12222 

37750 

6 

100 

0 
0 

107 

480 

8834 

0 
0 

53500 

6 

0 

0 
0 

S3 

480 

0 

0 
0 

41500 

6 

0 

0 
0 

129 

480 

0 

0 
0 

64500 

6 

0 

0 
0 

111 

480 

0 

0 
0 

4z5 

Coutas ariables Awe Main D'ocuvr 
Couts Vviable. Sans Main D'oeuvre 

63825 

26078 
62714 

9254 

41980 

400 
6490 

480 

4090 

480 

Couts FixesAnnuels 
Petit Matcricl 
Charruc Uct 

Scmoir Suplr-Eco 
Pu!:-rinalaur 

Char-zIt Bovine 
Pairc Dc Bocufe 

lotal Couts FLXc 

Ulilimtion 

Utili-tion 

Utilti-aon 

Utiliation 

Utili-ation 
Animal-Jour 

681.8 
3751.3 

3323.5 

2333.3 
1564.9 
1318.0 

1 
1 

1 

1 
1 
8 

682 
3751 

3324 

2333 

1565 
12144 

23799 

1 

0 

0 

0 
0 
0 

. 612 

0 

0 

0 
0 
0 

682 

1 

0 

0 

0 

0 
0 

6*2' 

0 

0 

0 

0 
0 

682 

0 

0 

0 

0 
0 

692 

0 

0 

0 

0 
0 

682 

1 

0 

0 1 

0 

0 
0 

6 

0 

0 

o 
o 

682 

Total Avcc Main D'cuvre 

(CoutTotal Sans Main D'oeuvre 

Cout Liniiaire De Production 
Avec Main D'oeuvre 
San Main D'ocuvre 

FCFA/Kg 
FCFA/Kg 

S7627 
49877, 

73 
42 

63466 
9966 

79 
12 

1 
42662 

!lu2 

71 
2 

_ 

65662 
1162 

82 
1 

41661 

116" 

104 

3 

Ie*tur To LaborlDay 

Itctun toLabor(Kcal) 

FCFA 

OOOKcal/)ay _ _5.2 

611 505 

20 

564 

23.3 

487 

20.1 
Annex 
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1990Mfim.: Loe (assimnnce (Z.one 9. Ziguinchor) COST: 

Unite l)e Prix I Iigh Technology Medium Tech /Mech. Medium Tech.IManuae Ilousehold Field 
evenu 'tCouts (Fca) Qu-ntile 

Par IN 

Unitaire 
_ 

.........-
Quqnti!c 

....................................................................................---

Valcur Qumntite Valour Quantite Vaeour Quantile Valeur 

lkvenu 

Margin 

Kg 70.0 1500 105000 

-2099 

1200 114000 

29403 

12001 4000 

10706 

1200 14000 

29871 

(CoutsVariables 

Semencae 

Npk (-15-27) 

1free 

1 erbicide (Propasine-Tazalon) 
Main D'oeuvre 

Kg 

KS 

Kg 

Traitement 
I lomme-Jour 

90.0 
94.7 

91.4 

12221.1 
500.0 

16 
200 

200 

1 
52 

1440 

11941 

182U 

122"f 
25750 

16 
100 
100 

0 
62 

1440 
9474 

9144 

0 
31000 

16 
100 
100 

0 
96 

1440 
9474 

9144 

3 
41000 

16 
0 
0 

0 
104 

1440 
0 
0 

0 
52000 

-outsVariables Avec Main D'oeuvre 

Couts Variables San@ Main D'oeuvre 

76641 
50191 

510.5 
20051 

68051 

20051 
53440 

1440 

Couts Fixes Annuals 

Petit Materiel 

Charrue Uci 
Semoir Super-Eco 

rulverisateur 

Corps Bulteur Bati Arara 

Charrette Bovine 

Paire De Boculs 

Total Couts Fixes 

Utiliation 

Utilisation 

Utilisation 

U!iL:laon 

Utilintion 

Utilization 

Animal-Jour 

I 

611.1 
3751.3 
3323.5 

2333.3 
2157.3 

1564.9 

1511.0 

1 
1 
1 

1 
1 

1 

11 

612 
3751 
3324 

2333 
2157 

1565 

15939 
30451 

1 
0 

0 

0 
1 

0 

0 

6112 
0 
0 

0 
2357 

0 

0 
3539 

1 

0 

0 

0 
0 

0 

3 

612 

0 

0 

0 
0 

0 

4554 

5236 

1 
0 

0 

0 
0 

0 

0 

612 

0 

0 

0 
0 

0 

0 
612 

Total Avec Main D'oeuvre 

Total Sons Mair.D'oeuvre 

Cout Unitaire Dc Production 
Avcc Main D'oeuvre 

Sans Main D'oeuvre 

FCFAJKg 

-CFA/Kg 

107099 
S1349 

71 

54 

54597 
23597 

45 

20 

73294 

25294 

61 
21 

54122 
2122 

45 
2 

Return To LaborlDay 
ltclurn to Labor(Kc-S) 

FCFA 

000Kc*1D,, 

459 
24.1 

974 
51.2 

412 

3z1 

787 

41.4 
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lludge.33 is 

Race (Lowland): Lower Casmance (Zone 9:. Ziguinchor) COST: 1y90 

Rcvcnu El Coua (Fcfa) 
Unite De 
Quanlite 

Per 11a 

Prix 
Unilaire 

I igh Technology 
-----

Quanite Valeur 

Medium Tcch.lMcch. 

Quantite Vakur 

Medium TcchJiManu1 

Quantite Valcur 

Low Technology 

Quantitc Valcur 

Latc 

Quantilc VAlcur 

I&evcnu 

Margin 
KS 83.0 2000 166000 

20329 
1500 124500 

-21173 
1500 124500 

-13517 
ICOO £3000 

-14432 

50 66410 

l101 

Couts Variables 
Scmcnces 
Npk (IS 46-0) 

Urce 

1Icrbicidc (Tarauiz) 
Main D'oeuvre 

KS 

K 

Kg 
Traitement 

Ilommc-Jour 

125.0 
99.4 

91.4 

12221.S 
500.0 

90 
150 

100 

1 
134 

11250 
14916 

9144 

12222 
66750 

90 
75 

50 

1 
162 

11250 
7458 

4572 

12222 
83000 

90 
75 

50 

1 
199 

11250 
7458 

4572 

1222 
99500 

90 
0 

0 

0 
171 

11250 
0 
0 

0 
415500 

90 
0 

0 

0 
163 

1125)0 
0 

0 

I 

815. 

Couts Variables Avc Main D'oeuvre 
Couts Variables Sans Main D'oeuvre 

114282 

47532 
116502 
35502 

135002 
35502 

96750 
11250 

91750 
11250 

Couts Fixes Annucla 
Petit Materiel 

Charruc Ucf 
Scmoir Super-Eco 

Pulvcrisalcur 
Charrettc ovine 

Pasirc Dc loculs 
Total Coult Fixes 

Utilisation 

Utilisation 

Utilismtion 

Utilisation 
Utiliagtion 

AnimalJour 

611.8 

3751.3 
3323.5 

2333.3 
1564.9 

151.0 

1 

1 
1 

1 
1 

13 

682 

3751 
3324 

2333 
1565 

19734 
31389 

1 

1 
1 

1 
1 

12 

612 
3751 
3324 

2333 
1565 

18216 
29$71 

1 

0 
0 

1 
0 

0 

682 

0 
0 

2333 
0 

0 
3015 

1 

0 
0 
0 
0 

0 

612 

0 
0 

0 
0 

0 
612 

1 

0 
0 

0 
0 

0 

68 

U 

0 

u 
0 

o 
681 

Total Avcc Main D'oeuvre 

*lotal Sant Main D'oeuvre 

Cout Unitaire Dc Production 
Avec Main D'oeuvre 

Sans Main D'oeuvre 
FCFAJKg 

FCFA/Kg 

145671 

78921, 

73 

39 

146373 

65373, 

98 

44 

135017 1 

31517, 

92 

26 

97432 

11932 

97 

12 

934M) 

1193) 

I/ 

15 

Rcturn To Labor/Day 

Return tol.aborKcal) 
FCFA 

OOOKcuVDaV 
652 

19.1 
365 

10.7 
432 

1Z6 
416 

IZ2 

334 

98 
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litsIelt 14 

Uwec (Transplanted): Lower Casarnsncc (Zone 9. Ziguinchot) COST: 1990 

flcvcnu El Couls (I:cda) 

Unitc Dc 

Quntile 
Par ha 

Prix 

Uni 
_ 

I ligh Tcchnology 

.ai. . . 
Quantitc Valcur 

. 

Low Tcchnology 

----.-.. . . . . 
Quanlite Valcur 

tcvnu 

Margin 
K& 83.0 2500) 207500 

72152 

1200 99600 

8668 

"outsVariablc 

Scmcncce 

Npk (1-46 0) 
Main D'oeuvre 

Kg 

Kg 
1lomme-Jour 

125.0 
99.4 

500.0 

50 
150 
227 

6250 
14916 

113500 

50 

0 
16 

6250 

0 
$4000 

Cou:s Variables Avec Main D'oeuvre 

l otal Couts Variables Sans Main D'oeuvre 
134666 

21166 

90250 

6250 

Couts Fixea Annucls 
Petit Mutcricl 

Total Couts FL-cs 

Ulilatioa 681.8 1 682 

682 

1 632 

682 

'otal Avcc Main D'oeuvre 

lotal Sans Main 'oeuvre 

Cut Unitairc Dc Produclion 
Avc€ Main D'oeuwe 

Sans Main D'oeuvre 

FCFA/Kg 
FCFA/Kg 

135348 

21848 ! 

54 
9 

90932 

6932 

76 
6 

Return To Labor/Day 

icturn to l.abor(Kcal) 

FCFA 
000KcaVD&y 

1 

23.9 
552 

16.' 
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llud et.35 

G(roundnuts: Lower CAmmance (Zone 9. Ziguinchor) COST: 1990 

Rtvenu Et Couts (Fcf ) 
Unite. c1 
Quanile 
Par Its 

Prx 

Unitaire 
__ .... 

I ligh Technology 
.-------------------

Quan!ite Valcur 

Medium Technology Low Technology 
................................ , ---------...................--

Quantile Valour Quantitc Valcur 

Late 
........------..-..... 

Quantie Valeur 

Rcvcnu 
Revenu Des Goume 
Revenu Des Fanes 
Revenu Total 

Margin 

K8 

Ks 
68.0 
13.0 

1200 
1920 

81600 
24960 

106560 
148107 

1000 
*590 

68000 
20670 

11670 
-72 

800 
1260 

54400 
16380 

70780 
-1919 

700 
1090 

47600 
14170 

61770 
8071 

Couti Variables 
Semcnces (En Goumm) 
Npk (6-20-10) 
Fongicide 

Main D'oeuvre 

Kg 

Ka 
Trailement 

Ilomme-Jour 

100.0 
8.0 

3017.4 

500.0 

120 

120 

1 

18 

12000 

10565 
3017 

4400 

160 
80 

1 

124 

!4000 

7043 

3017 

62000 

160 
0 
1 

106 

16000 
0 

3017 

53000 

160 
0 
1 

68 

16000 
0 

3017 

34000 

Couts Variables Avec Main D'oeuvre 
Cou'3 Variables Sans Main D'oeuvre 

69582 
25582 

8061 

26061 
72017 
19017 

53017 
19017 

Co'jts Fixes Annucla 
Petit Materiel 

Charrue Ucf 
Semoir Super-Eco 

Soulcveuse Firdou Ou Arara + Bati 
Charrotte Bovine 

Pairc De Bocufs 

Total Couts Fixes 

Utiliation 

Utiliestion 

Utilisation 

Utilihation 
Uliliaation 

Animal-Jour 

611.8 
3751.3 
3323.5 

3740.9 
1564.9 

1518.0 

1 
1 
1 

1 
1 

6 

612 

3751 
3324 

3741 
1565 

9108 
22170 

1 

0 
0 

0 
0 

0 

6*2 

0 
0 

0 
6 

0 

682 

1 

0 
0 

0 
0 

0 

692 

0 
0 

0 
0 

0 

682 

1 

0 
0 

0 
0 

0 

62 

0 
0 

0 
0 

0 
682 

Tots, Avec Main D'oeuvre 

Cout Total Sans Main D'oeuvre 

Cout Unitairc De Production(Goumscs)'* 
Avec Main D'oeuvre 
Sans Main D'oeuvre 

FCFA/Kg 
FCPA/Kg 

91753 

47753 

59 
30 

U742 

26742 

6* 
21 

1 

72699 

19699 

70 
19 

_ 
53699 

19699 

59 
z2 

Return To Laborlllay 
*"Note: Production Coa 

FCFA 
Allocated According To Percent Of Revenue. 

668 499 482 619 
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36 
ItudrCl 1 

MilleUSorghum: Middle Cauamance (Zone 8: West Kolda) COST: 19h) 

Unite De Prix I ligh Technology Medium Technology Low Technology Newly Ckared Land Late 
Rcvnu Et Couls (Fca) Quantite Unitaire ....................................................................... -.... 

Par I Ia Quantite Valkur Quantite Valeur Quantite Vakur Quantitc Valeur Quantile Valcur 

Rcvcnu 
Margin 

K& 83.0 1200 99600 

-13126 

800 66400 

3512 

600 49800 

3566 

100 66400 

10949 

400 3t',1 

11160 

Coute Variables I 
Scmenees 

Npk (14-7-7) 

Uree 
I Icrbicide (Propasne-Tazalon) 

Main D'oeuvre 

Kig 
Kg 

KS 

Traitemen; 

flomme-Jour 

100.0 
101.8 

93.8 
33575.3 

500.0 

6 
100 

50 
1 

72 

600 
10178 

4689 
33575 

35750 

6 
100 

0 
0 

75 

600 
10178 

0 
0 

37500 

6 
03 

0 
0 

83 

600 
0 

0 
0 

41500 

6 
0 

0 
0 

106 

600 
0 

0 
0 

53000 

6 
0 

0 
0 

&1 

A&) 
0 

a 
0 

40Wih 

Couts Variables Avec Main D'oeuvre 84792 46278 421001 53600 41100 
Cout, Variables Sam Main D'oeuvre 49042 10778 600 600 600 

Couts Fixes Annuela 
Petit Materiel Utilisation 333.3 1 333 i 333 1 333 1 333 1 33 
Charrue Uc( Utilisation 2885.6 1 28.86 1 2886 0 0 0 0 0 0 
Semoir Super-Eco Utiliation 3323.5 1 3324 0 0 0 0 0 0 0 0 
Puhieriateur Utilisation 897.4 1 897 0 0 1 0 0 0 0 0 
3 Dents Sarclage + Bati Sine ou Arara Utiliatfion 5307.5 1 5308 0 0 0 0 0 0 
Charrettc Bovine Utiliation 765.1 1 765 1 765 1 765 0 0 0 0 
Pairc DC Oeula Animal-Jour 1518.0 10 14421 7 10626 2 1036 1 1518 2 3036 
-totalCouts Fixes 27933 14610 4134 1851 3369 

Total Avec Main D'oeuvre 112726 62888 46234 55451 44469 
Cout Total Sana Main D'oeuvre 76976 2538 4734 2451 _ 3969 
Cout Unitairc De Production 

Avec Main D'oeuvre FCFAKg 94 79 77 69 III 
Sans Main D'oeuvre FCFA/Kg 64 32 8 3 10 

Return To LabcrlDay FCFA 316 547 543 603 361 
Return to Laboq.Kcal) 000Kcal/Dey 126 21.7 21.6 24.0 14 .1 
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Iludgel 3A 
31 

[lice (Lowland): Middle Cmmance (Zone S: West Kolda) COST: I'J" 

Rcvcnu EtCouts (Fcla) 
Unite De 
Quantite 
Par 11a _ 

Prix 
Uniair 

_ 

I Iigh Technology Medium TcchJMech. 
.- -----.- ..................----------........--  --- ---....----

Quanlite Valcur Quantite Valeur 

Medium TcchJManua 

Quantite Valcur 

Low Technology 
-------

Quantite Valeur 

1.ate 

Quanlite Vacu, 

RIv¢enu 

Margin 

Kg 83.0 2000 166000 

4091 

1500 124500 

-37119 

1500 124500 

-32948 

1000 13000 

-14652 

t00 6640W 

.7614 

Cout Variables 
Scrnnc-. 

Npk(1$-46-0) 
Urce 

lIcrbiidc(Tamariz) 

Main D'oeuvre 

KS 

Kg 
Kg 

Traitement 

Iiommc-Jour 

100.0 

10!.9 
93.1 

33575.3 

500.0 

90 

150 
100 

1 
134 

9000 

15267 
9371 

33575 

66750 

90 

75 
50 

1 

162 

9000 

7634 
4619 

33575 

11000 

90 

75 
50 

1 
192 

9000 

7634 
46"9 

33575 

96000 

90 

0 
0 

0 

166 

9000 

0 
0 

0 
53000 

90 

0 
0 

0 
159 

900) 

0 
0 

0 

79,) 

Couts Variables Avec Main D'oeuvre 
Couts Variables Sena Main D'oeuvre 

133970 
67220 

135191 
54898 

150891 
54898 

92000 
9000 

83500 

900) 

Cout Fi es Annucls 
Petit Materiel 

Chartue Uci 
Semoir Super-Eco 

Puhlvrivatcw 

Charrelle Bovine 

Paire Dc Bocuis 
Toll Couts Fixes 

Utiliation 

Utilimion 

Utiliation 

Utilization 

Utiliation 

Animai-Jour 

333.3 
2915.6 
3323.5 

897.4 
765.1 

1511.0 

1 

1 
1 

1 

1 
13 

333 

2186 

3324 

197 

765 
19734 
27939 

1 
1 
1 

1 
1 

12 

333 
286 
3324 

197 

765 
11216 
26421 

1 
0 
0 

1 
1 

3 

333 

0 
0 

197 

765 

4554 

6550 

1 

0 

0 

0 
1 

3 

333 

0 
0 

0 
765 

4554 

5652 

1 

0 
0 

0 
1 

2 

33) 

0 
0 

0 

765 

3036 
4134 

Total Awe Main D'oeuvre 
Total Sons Main D'oeuvre 

Cout Unitaire De Production 
Avec Mwin D'oeuvre 

Sars Main D'oeuvre 
FCFA/Kg 

FCFA/Kg 

161909 
95159 1 

141 

48 

_g1319 

162319 

101 

54 

157441 

614481 

105 

41 

97652 
14652_ 

98 

15 

92614 
1314 

116 

16 

Relurn To Labor/Day 
Return to Ldbo4Kcal) 

FCFA 
OOOK-cV y 

531 
15.5 

267 
7.1 

321 
9.6 

412 
IZ 

3", 
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Ilud el.37 

Maize: Middle Camance (Zone S: Wept Kolda) COST: i990 

Unite Dc Prix I Iigh Technology Medium Technology I louschold Field 
Revenu EL Couls (Fca) Quantite 

Par Ita 

Unitai -- - ----

Quantite 

--------------

Valeur Quenkite 

----

j Voleur Quantite Valour 

Rcvenu 

Margin 

Kg 70.0 1500 105000 

1040 

1200 84000 

18304 

1200 84000 

2984 

Couta Variable 
Semence. 

Npk($-1S-27) 

Uree: 

Icrbicide (Prop 

Main D'oeuvre 

nc-Taulon) 

KS 

KS 

KS 

Trailement 

Hornme-Jour 

0.0 
97.1 

93-8 

122211.9 

500.0 

16 
200 

200 

1 

43 

0 
19416 

1756 

12229 

21250 

16 
100 

100 

0 

64 

0 
9708 

9371 

0 

32000 

16 
0 

0 

0 

103 

0 
0 

0 

0 

51500 

Couts Variables Avec Main D'oeuvre 
Couto Variables Sar Main D'oeuvrc 

71651 
50401 

51086 
19084 

51500 
0 

Couts Fix-u Annucla 
Petit Maleicl 

Charrue Uct 

Semoir Super-Eco 

Pulverirateur 

3 Dents Sarclarc + Bali Sine ou Arara 
Corps Butteur + Bali Arara 

Chsrrettc Bovine 
Pairc Dc Bocufs 

Total Coats Fixes 

Utilimation 

Utilimation 

Utiliestion 

Utilimation 

Utilimlion 

Utilimation 

Utiliatkn 
Animal-Jour 

333.3 

2815.6 

3323.5 

897.4 

5307.5 

2857.3 

765.1 
1513.0 

1 
1 

1 

1 
1 

1 

1 
11 

333 
2886 

3324 

497 
5308 

2157 

765 
15939 

32309 

1 
1 

0 

0 
0 

0 

1 
7 

333 
216 

0 

0 
0 

0 

765 
10626 

14610 

1 
0 

0 

0 

0 

1 
1 

333 

0 

0 

0 
0 

0 

765 
1518 

2616 

Total Avec Main D'oeuvre 

Total Sans Main D'oeuvre 

Cout Unitaire Dc Production 
Avcc Main D'oeuvre 

Sans Main D'oeuvre 

FCFA/Kg 

FCFAIKS 

103960 

82710 

69 

55 

65696 

33696 

55 
28 

54116 

2616 

45 

2 

Return To Labor/Day 
Return to LaborKcal) 

FCFA 

0O0KcVlJDgy 

524 

27.6 

786 

41.3 

790 

41.5 
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Rice (Rainled): Middle Cawamance (Zone 8: West Kolda) 
 COST: 190 

Revenu Et Couts (Fcfa) 
Unite De 
Quantite 

Par I Is 

Prix 
Unitaire 

I ligh Tcchnology 
------------------

Quinnite Valeur 

Medium TechJMech. Newly Cleared Land 
----------------------------------.......................... ... ...- - -----. 

Qumnile Veleur Quantite Valeur 

Revenu 
Margin 

Ks S3.0 1600 132&00 
-15885 

1300 107900 
10952 

600 49500 
-41102 

Cous Variablew 
Sernencce 

Npk(18-46-0) 

Urce 

I lerbicide (Tamariz) 

Main D'oeuvre 

Kg 

Ks 

K8 

Traitement 

ilomnm-Jour 

100.0 
101.3 

93.8 
33575.3 

500.0 

90 
100 

100 
1 

96 

9000 
10178 

9378 
33575 

48000 

90 
50 

50 
0 

142 

900 
5089 

4689 

0 

71000 

90 
0 

0 
0 

153 

9000 
0 

0 
0 

76250 

Couto Variables Avee Main D'oeuvre 
Couts Variables Sane Main D'oeuvre 

110131 
62131 

89778 

1877S 
85250 

9000 

Couts Fixes Annucls 
Petit Materiel 

Charrue Ucf 
Sernoir Manuel 
Pulverimtcur 

3 Dents Sarclage _ Dali Sine ou Arara 
Charrettc Bovine 

Paire Dc Bocufs 
Total Couto Fixes 

Utilistion 

Utillimrlon 

Utilimsak 
Utilimatior, 
Utiliticmn 
Utilistion 

Animal Jour 

333.3 

2885.6 

3323.5 
897.4 

5307.5 
765.A 

151&0 

1 

1 

1 
i 

2 
I 

13 

333 

2186 

3324 
897 

10615 
765 

19734 
33554 

1 

0 

0 
0 
0 
1 

4 

333 

0 

0 
0 
0 

765 

6072 

7170 

1 

0 

0 
0 
0 
1 

3 

333 

0 

0 
0 
0 

765 

4554 

5652 

Total Avee Main D'oeuvre 
Total Sam Main D'oevre 

Cout Unitaire De Prc-luctio. 
Avec Main D'ocvre 
Sans Hain D'oeuvre 

FCFA/K 8 
FCFA/KS -

148"5 

100685 

93 
63 

96948 

25948 

75 
20 

1 

90902 
14652 

152 
24 

Return To LaborlDay 

Return to LaborlKcal) 
FCFA 

00OKc/aVDsy 

335 

9.8 

577 

16.9 
230 

6.7 
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lRudcl 4A 

Groundnult Middle Crmance (Zone S: West Kolds) COST: 1990 

Revenu El Couli (Fca) 
Unite De 
Quentitc 

Peris 

Prix 
U nitaire 

I Iigh Technology 
---.... ........---... 

Quantitc Valeur 

Medium Technology Low Technology 
... .. .. .........--..... . ..- - -.............. 

Quantite Valtur Quantite Valtur 

Late 

Quantile Valeur 

Revenu Des Gouaes 
lte-nu l)e Fane 

Rcvcnu Total 
Margin 

KS 

Kg 
650 
13.0 

1200 

1920 
81600 
24960 

106560 

2553S 

1000 
1590 

65000 
20670 

18670 

11267 

00 
1269 

54400 

16380 

701.O 

-492 

700 
1090 

47600 

14170 

61710 

3098 

Couts Variables 

Semences(En Gousses) 

Npk(6-20-10) 

Fongicide 

MI ain D'oeuvre 

Kg 

KI 

Traitement 

Ilomme-Jour 

100.0 

90.4 

3019.8 

500.0 

120 

170 

1 

70 

12000 

10846 

3020 

35000 

160 

to 

1 

91 

16000 

7230 

3020 

45500 

160 

0 

1 

106 

16000 

0 

3020 

53000 

160 

0 

1 

68 

16000 

0 

3020 

34000 

Couts Variables Avc Main D'oeuvre 

Cout. Variables Sans Main D'oeuvre 

60865 

25165 

71750 

26250 

72020 

19020 

53020 

19020 

Gouts Fixes An.,uels 

Petit Materiel 

Charrue Ucl 
SCmoir Super cEo 

Soulkveup Firdou Ou Arara + Bati 

Cherrelc Bo,,ine 

Paire Dc Bocufs 

Total Couts Fixes 

Utilisation 

Utilisalion 
Utilisation 

Utiliationi 

Utilisation 

Animal-Jour 

333.3 

2185.6 
3323.5 

3740.9 

765.1 

1518.0 

1 
1 
1 

1 

1 

6 

333 

2886 

3324 

3741 

765 

9108 
20156 

1 
0 
0 

0 

1 

3 

333 

0 
0 

0 

765 

4554 

5652 

1 

0 
0 

0 

1 

3 

333 

0 
0 

0 

765 

4554 

5652 

1 
0 
0 

0 

1 

3 

333 

0 
0 

0 

765 

4554 

5652 

Total Ave Main D'oeuvre 
Cout Total Sans Main D'oeuvre 

Gout Unitaire De Production(Gous:-)" 

Avcc Main D'oeuvre 

Sans Main D'oeuvre 

FCFAIKg 

FCFAIKg 

$1022 
46022 

52 

29 

77403 
31903 

59 

24 

77672 
24672 

75 

24 

511672 
24672 

65 

21 

Return To L.abor/Day FCFA 

Ns"Hote:Production Coat Allocated According To Percent Of Revenue. 

865 624 435 5.46 
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Budget 41 

Cott-o Middle Cammance (Zone : West Kola) COST 1990 

Rcvcnu Et Coutl (Fca) 
Unitc Dc 
Quante 

Pl'. 
U niairc 

I ligh Technology 
- ------

Mcdium Tcchnology Low Technc!ogy Late 

Mersnu 
Matsi 

K& 10 1500 150000 
1759 

1300 130000 
-3722 

70 7-
-1)453 

4-
-26511 

Cou, VezriobiLe 
SemeneK 

Npk (6-14-35) 

Orca 

I lerbic'de (Cotodon Mit) 
I latct-ici (Cypermtlhrre-Dimebote) 

Main D'oeuvre 

Kc 

KS 

Ka 

Trailcmcnt 
Traitcment 

110.0 

SZ5 

93.8 

14055.1 
2400.0 

500.0 

50 

150 

50 

1 
5 

104 

5500 

12375 

169 

14055 
12000 

52000 

50 

100 

50) 

1 
5 

95 

5500 

;?S.0 

4689 

14055 
12000 

47500 

50 

100 

0 

0 
5 

97 

5500 

11250 

0 

0 
1-1000 

48250 

50 

0 

0 

0 
2 

79 

5500 

0 

0 

0 
4100 

39500 

Couta Var-bleo Avec Main D'ueuvlr 
Cout Va-iabics San@ Main [Woeuvrc 

100619 

48619 
91994 

44494 
74000 

25750 
49800 

10300 

Couts Fixes Annuela 
Petit Materiel 

Chagrue Uct 
Semoir Super-Eco, 

Pulratcu 

3 Dcnto Srclage f Bati Sm Ou Arara 
Corps Buttcur 4 !'tiArarn 

Charrctte Bovine 

Paire De Bocuio 

Total Couts Fixe 

Utilietion 
Uthi-im 

Uldimlaon 

Utdilaion 

Utilisaticn 

Utilistion 

Utilintion 
AnimalJour 

333.3 

2865.6 

3323.5 
997.4 

5307.5 

2157.3 

765.1 

1215.0 

1 

1 

1 
7 

2 

1 
1 

16 

333 

21*6 

3324 
6282 

10615 

2857 

765 

29560 

47622 

1 

1 

0 

7 

2 

1 
1 

14 

333 

216 

0 

6282 

10615 

2857 

745 

1790 

4172S 

1 

1 

0 

5 

0 

0 

1 

5 

333 

1443 

0 

4417 

0 

0 

765 

6425 

13453 

1 

1 

0 

2 

1 

0 

1 

6 

333 

1443 

0 

1295 

5308 

0 

765 

7063 

16711 

Total Awcc MAi D'oeuvre 

Total San Main D'oeuvre 

Cout Unitairt De ProductiorGousne) " 

Avc Main D'ocuvrc 
Sans Main D'oeuvre 

,__241 

F,:FA/Kg 

FCFA/KS 

14241 

I 

64 

133722 

86222 

103 

66 

$7453 

39203 

125 

56 

56511 

1 27011 

166 

61 

ReuFrn To Labor/Day FCFA 517 461 319 164 
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Milkt/Sorghum: Upper C samancc (Zone 7:East Kolda) COST: 19Qi 

Rvcnu Et Couts (Fcftk) 

Unite De 

Quantilc 

Per IIs 

I Prix 

Unitairc 

I igh Technology Medium Technology Low Technology Newly Cleared Land 
.................................... .............-------------- -............... ..................... 

Quantate Valcur Quantite Valeur Quantite Valeur Quantite Valcur 

Late 

Quantitc 

. 

__Valcur 

itevcnu 

Margin 

Kg 7AO 1200 93600 

10341 

00 62400 

-715 

600 46900 

14561 

goo 62400 

017 

400 31 lqp 

5468 

Couts Variables 
Semences 
Npk (14-7-7) 

Uree 

lrbicid (Propemne-Tazalon) 

Main D'ovre 

KS 
Kg 

Kg 

Traitcmcnt 

liomme-Jour 

0.0 
17.4 

94.6 

12231.2 

500.0 

6 
100 

50 

1 

72 

0 
1736 

4721 

12231 

35750 

6 
100 

0 

0 

68 

0 
8736 

0 

0 

34000 

6 
0 

0 

0 

49 

0 
0 

0 

0 

24500 

6 
0 

0 

0 

103 

0 
0 

0 

0 

51500 

6 
t ' 

01 

0 

66 

4 

O 

0 

3.%4%mj 

Couws VariablesAvec Main D'oeuvre 
Couta Variables Sane Main D'oeuvre 

61445 
25695 

42736 
8736 

24500 
0 

51500 
0 

3R"A) 
0 

Cout. Fixes Annuel 
Petit Materiel 

Charruc Ucf 

Semoir Super-Eco 
PulvCrisatcur 

3 Dent. Sarclage + Bati Sine ou Arara 
Charrctle Bovine 
Paire Dc Bocuf. 

Total Cout. Fixes 

Utilistion 

Utiliestion 

Utili;ation 
Utiliation 

Utlimation 

Utilisation 
Animal-Jour 

333.3 
2143.6 

3323.5 
897.4 

2143.6 

765.1 
1285.0 

1 
1 

1 

1 
1 
1 

10 

333 
2144 

3324 
897 

2144 

765 
12208 

21114 

1 
1 

0 
0 
2 
1 

10 

333 
2144 

0 
0 

4217 

765 
12150 

20379 

1 

0 

0 
0 
1 
1 
4 

333 

0 

0 
0 

2144 

765 
4498 

7739 

1 
0 

0 
0 
0 
1 
1 

333 
0 

0 
0 
0 

765 
1215 

2313 

1 
0 

0 
0 
0 
1 
2 

355 
0 

0 

0 
0 

765 
2510 

3668 

Total Avce Main Doeuvre 
Cout Total San. Main D'oeuvre 

Cout Unitaire De Production 
Avec Main D'oeuvre 
Sane Main D'oeuvre 

FCFA/Kg 

FCFA/Kg 

13259 
47509 

40 

63115 
29115 

79 
36 

32239 
7739 

54 

13 

53813 

2383 , 

67 
3 

_ _ 

36668 
668 

91 

9 

Return To Labor/Day 
Rteturn to LaborKcal) 

FCFA 
00OKcaVlDsy 

645 
27.3 

489 
20.7 

797 
33.7 

33 
24.7 

II1 

116 
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Maize: Uppr Cassmance (Zone 7. East Kolds) COST. 1990 

Rcvcnu lt Couts (Fcfa) 
Unite Dc 
Quentile 
PerIa 

Prix 
Unitairc 

_Quntite 

I ligh TcchncAogv Medium Technology I loumebold Field 
.----------------.................-------------. . . 

Valcur Quantite Valour Quantile Veleur 

Revenu 
Margin 

K& 70.0 1500 105000 
7930 

1200 1 4000 
24586 

1200 84000 
30117 

Couts Vartiabie 
Semences 

Npk(8-18-27) 

Ure 

IIcrbicide(?ropasine-azalon) 

Main D'oeuvre 

KS 

KS 

KS 

Tnitement 

Hlommc-Jo..-

0.0 

97.9 
94t 

1 . 

500.0 

16 

200 

200 

1 

43 

0 

19572 
11912 
12231 

21250 

I 
16 

100' 
100 

0 
52 

0 

9786 
9456 

0 
26000 

16 

0 
0 
0 

103 

0 

0 
0 
0 

51500 

Couts Variables Awe Main D'oeuvre 
Cout. Variables Sans Main D'oeuvre 

71965 
50715 

45;42 
1242 

51500 
0 

Couts Fixes Annucs 
Petit Mtcriel 

Charruc Uci 

Scmoir Super-Eco 

Pulverismtcur 

3 Dents Sarclage + Bati Sine ou Arara 
Corps Butteur + Bati Arara 

Charrete Bovine 
Paire Dc Boeufa 

Total Couts Fizes 

Utilition 

Utilintion 

Utilisation 

Utilion 

Utilimion 
Utiliation 

Utilimation 
Animal-J'hur 

333.3 
2143.6 

33Z3.5 
897.4 

1292.1 
2857.3 

765.1 
1285.0 

1 
1 

1 
1 

1 
1 

1 
11 

333 
2144 

3324 

897 

1292 
2857 

765 
:3493 

25105 

1 
1 

0 
0 

1 
0 

1 
8 

333 
2144 

0 
0 

1292 
0 

765 
9432 

14172 

1 
0 

0 
0 

0 
0 

1 
1 

333 

0 

0 
0 

0 
0 

765 
1285 

2393 

Total Avec Main D'oeuvre 
Total Sans Main D'oeuvre 

Cout Uniuire Dc Production 
Avec Main lYoeucre 
Sons Main Doeuvre 

FCFAJK 8 

FCFA/Kg 

97070 
75820 

65 
51 

59414 
33414 

50 
28 

53813 
2383 

45 
2 

iRetun To Labor/Day 
Rctu-n to Labor(Kcal) 

FCFA 
00KcalUDay 

637 
36.1 

973 
51.1 

792 
41.7 
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Rice (Lowland) Upper Casmancc (Zone 7: East Kolda) COST: 1990 

Unite De Prix Iligh Technology Medium l'chJMech. Medium TechIManual Low Technology Late 

R cvcnu El C outs (Fcfa) Q uantitc 

Par [is 

U nitaire ----------------- . ... ....... ...............--- ------ -. ..................................-.---.--- ---.---- -----. 

Quantite Valeur Qunntite Valkur Quantite Valur Quantite 

- .. 

Valcur 

. . . . . . 

Quanlte Valcur 

Rcvenu 
Margin 

Kg 83.0 2000 166000 
7659 

1500 124500 
-343$6 

1500 124;00 
-27354 

1000 83000 
-13953 

g00 664W) 
.25169 

Couts Variables 
Semence, 
Npk(11-46-0) 
Uree 
Ilerbicide (Tamariz) 
Main D'oeuvre 

KS 
K S 
KS 

Traitement 
Hlomme-Jour 

100.0 
102.6 
94.6 

33533.1 
500.0 

90 
150 
100 

1 
134 

9000 
15384 
9456 

335413 
66750 

90 
75 
50 
1 

162 

9000 
7692 
4723 

33583 
31000 

90 
75 
50 
1 

132 

9000 
7692 
4728 

33533 
91000 

90 
0 
0 
0 

166 

9000 
0 
0 
0 

83000 

90 
0 
0 
0 

159 

9000 
0 
0 
( 

79%w 

CoutsVariables Ae Main D'cuvre 
Cout, Variables Sang Main D'oeuvre 

134173 
67423 

136003 
55003 

146003 
55003 

920D0 
9000 

88500 
900g) 

Couts Fixes Annuei 
Petit Materiel 
(harrue Uct 
Scmoir Super-Eco 
Pulvcriwteur 
Charrette Bovine 
Paire DeBocufa 
Total Coats Fixes 

Utilisation 
Utilisation 
Utilisation 
Utilimation 
Utilimation 

Animal-Jour 

333.3 
2143.6 
3323.5 

897.4 
765.1 

1215.0 

1 
1 
A 
1 
1 

13 

333 
2144 
3324 

S97 
765 

16705 
24168 

1 
1 
1 
1 
1 

12 

333 
2144 
3324 
897 
765 

15420 
22133 

1 
0 
0 
1 
1 
3 

333 
0 
0 

197 
765 

3855.. 
5851 

1 
0 
0 
0 
1 
3 

j33 
0 
0 
0 

765 
3855 
4953 

1 
0 
0 
0 
1 
2 

33) 
0 
0 
0 

165 

2510 
3.66 

Total Avee Main D'oeuvre 
loal Sans Main D'oeuvre 

Cout Unit2ire De Production 
Avcc Main D'oeuvre 
Sans Main D'oeuvre 

FCFA!Kg 
FCPAJKg 

153341 
91591 

79 
46 

158886 
77386 

106 
52 

151154 
60854 

101 
41 

_ 

96953 
13953 

91 
14 

91169 
12" 

115 
16 

Return To Labor/Day 
lRcturn to L.abor(Kcal) 

FCFA 
00OKcaV/Day 

557 
16.3 

218 
1.4 

350 
10.2 

416 338 
o.90 
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Rice (Rainfed): Upper Cmamance (Zone 7: East Kolda) COST: 1990 

Rcvenu El Couto (Fda) 
Unite Dc 

Quantite 
Par Ia 

Prix 

Unitaite 

I Iigh Technology 

-- --- -
Quantihe Valeur 

Medium TechlMech. 

Quantite Valeur 

Newly Cleared Land 

-

Quantite Valcur 

Rcvcaiu 
Margin 

Ks $3.0 1500 124500 
-24047 

1200 99600 
274S 

600 49800 
-46903 

Cout. Variables 
Semenes 
Npk(18-46-O) 
tree 
flerbiid (Tamariz) 
Main D'oeuvre 

Kg 
Ks 
Kg 

Traiteinent 
Hocnme-Jour 

100.0 
102.6 
94.6 

33583.1 
500.0 

90 
100 
100 

1 
119 

9000 
10256 

9456 
33583 
59500 

90 
50 
50 
0 

114 

9000 
5128 
4721 

0 
56750 

90 
0 
0 
0 

166 

9000 
0 
0 
0 

82750 

Cout. Variables Avee Main D'oeuvrm 
Couts Variables San@ Main D'oeuvre 

121795 
62295 

75606 
1856 

91750 
9000 

Cout. Fixes Annue-
Petit Materiel 
Charrue Uci 
Semoir Manuel 
Pulvermicur 
3 Dents Sarclge _ Bati Sine ou Arara 
Charrelte Bovine 
Paire Dc Bocufs 
Total Couts Fixes 

Ulisation 
Utiltion 

Utiliation 
Uliliation 
Utiliation 
Utilintion 

Animal-Jour 

333.3 
2143.6 
3323.5 

897.4 
12921 
765.1 

1215.0 

1 
1 
1 
1 
2 
1 

13 

333 
2144 
3324 

897 
254 

765 
16705 
26752 

1 
1 
0 
0 
2 
1 

12 

333 
2144 

0 
0 

2544 
765 

15420 
21246 

1 
0 
0 
0 
0 
1 
3 

333 
0 
0 
0 
0 

765 
3855 
4953 

Total Awve, Main Doeuvrc 
Total San@ Main D'oeuvre 

Coot Unitair Dc Production 
Avec Main D'oeuvre 
Sans Main D'oeuvre 

FCFAJKg 
FCFA/Kg 

148547 
89047 

99 
59 

1 
96852 
40102 

81 
33 

96703 
13953 

161 
23 

Return To Labor/Day 
Return to Labo(Keal) 

FCFA 
00OKcal/Day 

291 
3.7 

524 
15.3 

217 
6.3 
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Grojndnuta"Upper Cammance (Zone 7: East Kolda) COST: 1990 

Rcvcnu Et Cout3 (Fcfa) 
Unite De 
Quantitc 

Par I Is 

Prix 
Unitaire 

I Iigh Technology 
-------............----------

Qunntile Valeur 

Medium Technology 
-. 

Quanlile Volcur 

L Technology Late 
- - -------------------.---......................... ..... . . ..................... .. 

Quantite Valeur Quanilc Valeur 

ltevcnu 

Des Gouses 

Rcvcnu Des Fane 

R-wenu Total 

Margin 

KcgnuKS 

KS 

65.0 

13.0 
1200 

1920 
51600 
24960 

106560 
28792 

1000 
1590 

68000 
20670 

8670 

19468 

900 
1420 

61200 
18460 

79660 
25102 

700 
1090 

47600 

14170 

61770 
3796 

Qvio'as Variables 
Scmenca (En Goumws) 
Npk (6-20-10) 

Fongicide 

Main Doeuvre 

KS 
KS 

Trailement 

Ilomme-Jour 

100.0 
91.2 

3020.6 

500.0 

120 
120 

1 

65 

12000 
10939 

3021 

32500 

160 
so 

1 

69 

16000 
7293 

3021 

34500 

160 
0 

1 

56 

16000 
0 

3021 

28000 

160 
0 

1 

68 

16000 
0 

3021 

3.4000 

Cout Variablks Avec Main D'oeuvre 

CouLs Variables Sans Main Doeuvre 

58460 

25960 

60813 

26313 

47021 

19021 

53021 

19021 

Couts Fixes AnnuelI 
Petit Materiel 

Charruc Uci 

Semoir Supcr-Eco 

3 Dents Sarclagc _ Bati Sine ou Arera 

Soukveuse Firdou OuArara 4 Bali 
Charrelic Bovine 

Paire De Boeula 

Total Couts Fixes 

Utilisation 

Ulilimlion 

Utiliaslion 

Utilimation 

Uliliation 
Utlilim.ion 

Animal-Jour 

333.3 

2143.6 

3323.5 

12911 

3740.9 
765.1 

1285.0 

1 

1 
1 

1 
1 
1 

6 

333 

2144 

3324 

1292 
3741 
765 

7710 

19309 

1 

1 
0 
1 
0 
1 
3 

333 

2144 

0 

1292 

0 
765 

3855 

1389 

1 

0 
0 

2 

0 
1 

3 

333 

0 
0 

2584 

0 
765 

3855 

7538 

1 

0 
0 
0 

0 
1 
3 

333 

0 

0 

0 
0 

765 

3953 

4953 

Total Avc Main D'oeuvre 
Cout Total Sans Main D'oeuvre 

77768 
452611 

69202 
34702 

54551 
264552 

57974 
2.974 

(CoutUnitaire De Production(Goucsc)" 
Avcc Main D'oeuvre FCFAIKS 50 53 52 64 

Sans Main D'oeuvre FCFA/Kg 29 27 26 76 

Return To Labor/Day FCFA 
.. Note: Production Cost Allocated According To Percent Of Revenue. 

943 782 94S 556 
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Coulon Upper Casmancc (Zone 7: East Kolda) COST: 1990 

Rcwvnu 

Margin 

Revcnu Et Cout (Fcfa) 

Unite Dc 
Quantite 

Parfla 

Kg 

Prix 
Unitair 

-

1000 

I I igh Technology 
--.--- ------

Quantile Valeur 

1,00 150000 

10490 

Medium Technology 
.....................--------....---- - -..-

Quenlite Valcur 

1500 130000 

5003 

Low Technology 

Quantitc Valeur 

700 70000 

-17082 

Late 

Quantile 

4001 

.---. 

Valcur 

4f0o 

-22125 

Couts Variables 
Scmences 

Npk (6-14-35) 
tIrce 
I lerbicide (Coodon Mixte) 

Insecticide (CYpermethrin-Dimethoate) 
Main D'oeuvre 

KS 

Kg 
KS 

Traitement 

Traitcment 

110.0 

125 
94.6 

14051.2 

2400.0 

500.0 

50 

150 

50 
1 

5 
104 

5500 

12375 
4728 

14051 

12000 
52000 

50 

100 
50 

1 

5 
95 

5500 

1250 

4721 
140541 

12000 
47500 

50 

100 
0 
0 

5 

97 

5500 

8250 

0 
0 

12000 
48250 

50 

0 
0 
0 

2 
79 

5500 

0 
0 
0 

4800 
39500 

Couts Variables Avee Main D'oeuvre 
Couts Variables Sans Main D'oeuvre 

100661 
48661 

92036 
44536 

74000 
25750 

49100 
10300 

Cout. Fixes Annucla 
Petit Materiel 
Charrue Uc[ 
Scmoir Super-Eco 
Pulverimicur 

3 Dent Sarclage + Bati Sine Ou Arara 
Corps Butteur + Bati Arara 
Charrette Bovine 

!'aire De Boeutu 

Total Coot Fixes 

Utilimation 

Utiliction 

Utilintion 

Ulilution 

Utili.tioo 

Utilition 

Utilimation 

Animal-Jour 

333.3 
2143.6 

3323.5 
897.4 

121 

2157.3 
765.1 

1215.0 

1 
1 
1 
7 

2 

1 

1 
16 

333 

2144 

3324 

6282 

25414 

2157 
765 

20560 

349 

1 
1 
0 
7 

2 

1 
1 

14 

333 
2144 

0 
6212 

2514 
2857 

765 
17990 

32956 

1 
1 
0 
5 

0 
0 

1 

5 

333 

1072 
0 

4417 

0 
0 

765 
6425 

13012 

1 

1 
0 
2 

1 
0 

1 

6 

333 
1072 

0 
1795 

1292 

0 
765 

7068 

12325 

Total Avec Main D'oeuvre 

Total San Main D'oeuvre 

Cout Unitaire Dc Production 
Avec Main D'oeuvre 
Sans Main D'oeuvre 

FCFA/Kg 

FCFAiKg 

139510 

17510 

93 
58 

124992 

77492 

96 
60 

1 

t,7082 

,1432 

124 

55 

62125 

72625 

155 
57 

Return To Labor/ibay FCFA 601 553 323 220 
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MillcetSorghum" Central East Senegal (Zone 6: Central Tambacounda) COST: 1990 

Unite De Prix I ligh Technology Medium Tcchnology Low Tcchnology Newly Cleared Land Late 
Rcvcnu El Couts (Fcr) Quantite Unitair-e. . . . ------------------.................. .- -------- . . .. -- ......... -------- .....---. . 

Par I ___ Quantite Vokeur Quantite Vakur Quantitc Valcur Quantite Valeur Quantitc Valcur 

Rcvenu KS 65.0 1200 7800 800 52000 600 39000 1000 650 400 26000 
Margin -3824 -8iO 7137 8130 -15162 

Cout@ Variabes 
Semenees Kg 80.0 6 4810 6 480 6 480 6 480 6 480 
Npk (14-7-7) KS 85.8 100 $50 100 8580 0 0 0 0 0 0 
Uree KO 93.0 50 4650 0 0 0 0 0 0 0 0 
SlIerbKide (Propsine-Tazaloa) Traitemient 12226.5 1 12227 0 0 0 0 0 0 0 0 
Main D'oeuvre lomime-Jour 500.0 70 34750 66 33000 49 24500 108 54000 74 370(m) 

Couts Variables Avec Main D'oeuvre 60687 42060 24910 54480 37410 
Couts Variable. Sans "ain D'oeuvre 25937 9060 480 480 480 

Couts Fixes Annucls 
Petit Materiel Utilihtion 333.3 1 333 1 333 1 333 1 333 1 333 
Charruc Ucf Utilimtlion 2206.6 1 2207 1 2207 0 0 0 0 0 0 
Scmoir Super-Eeo Utilimation 3323.5 1 3324 0 0 0 0 0 0 0 0 
Pulverimteur Utilmtion 9722 1 972 0 0 0 0 0 0 0 0 
3 Dents Sarclasg + Boti Sine ou Arara Utilimtion 126Z4 1 1262 2 2525 1 1262 0 0 0 0 
Charrettc Bovine Utilimation 765.1 1 765 1 765 1 765 1 765 1 765 
Paire Dc Boculs Animal-Jour 12920 10 12274 10 12920 4 4522 1 1292 2 2584 

Total Couts Fixes 21137 18750 683 2390 3682 

Total Avec Main D'oeuvre 81824 60810 31863 56870 41162 
Cout Total Sans Main D'oeuvr 47074 27810 7363 , 2870 4162 
Cout Unitaire Dc Production 
Avec Main D'oeuvre FCFA/Kg 68 76 53 71 10. 
Sans Main D'oeuvre FCFAJKg 39 35 12 4 10 

Return To Labor/Day FCFA 445 367 646 575 295 
Return to Labor(Kcal) 00Kca/Day 226 11.6 3_8 29.2 150 
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lludgct.49 

Maiz= Central East Senegal (Zone 6: Central TL'nbecounda) COST: 1990 

Rcvcnu Et Couts (Fcla) 
Unite Dc 
Quantie 
Per Ila 

Frix 
Unitairc 

I ligh Teclnology Medium Technology 
....... --.------------...... ... 

Quanlite Valcur Quantile Valeur 

I iousehold Field 

Quanile Valour 

Itevnu 

Margin 
KS 63.0 2200 131600 

40127 

1600 100800 

41762 

1900 119700 

71459 

Cous Variables 
Scmences 
Npk (9-19-27) 

Uree 

1 erbicide (Proposint-Tazalon) 
Main D'oeuvre 

KS 
KS 

KS 

Traitement 

Hommc-Jour 

£4.4 
96.3 

93.0 

12226.5 
500.0 

16 
209 

200 

1 
44 

1350 
19260 

18600 

12227 
21750 

16 
100 

100 

0 
49 

1350 
9630 

9300 

0 
24500 

16 
0 

0 

0 
19 

1350 
0 

0 

0 
44500 

Coula Variables Avec Main D'oeuvre 
Cout Variables Sans Main D'ocure 

73197 
51437 

44780 
20280 

45850 
1350 

Couts Fixes Annucls 
Petit Maleriel 

Charrue Ud 

Semor Super-Eco 
Pulverimleur 

3 Dents Sarclage + Bali Sine ou Arara 
Corps Bullur + Bali Arara 

Charrellc Bovine 

Patre Dc Beuls 

Total Couts Fixes 

Ulilintion 

Utilintioo 

Utiliamlion 
Utilimtion 

Ulilisalion 

Ulilnalion 

Ulialion 

Animal-Jour 

333.3 

2206.6 

3323.5 

972.2 

126Z4 

2857.3 

765.1 

129Z0 

1 
1 

1 
1 

1 
1 

1 

11 

333 

2207 

3324 

972 

1262 
2857 

765 

13566 

25284 

1 

1 

0 

0 

1 
0 

1 

t 

333 

2207 

0 
0 

1262 

0 

765 

9690 

14257 

1 

0 

0 
0 

0 
0 

1 

1 

333 

0 

0 
0 

0 
0 

765 

1292 

2390 

Total Avec Main D'oeuvre 

Total Sens Main D'oeuvre 

Cout Unitairc Dc Production 
Ave Main D'oeuvre 

Sans Main D'oeuvre 
FCFA/K 8 

FCFA/Kg 

98473 

76723 

45 

35 

5903S 

34538, 

37 

22 

48241 

3741 

25 

2 

Return To Labor/Day 

Return to Labor(Kcal) 
FCFA 

000Kcal/Day 
1422 

83.1 
1352 

79.0 
1303 

76.1 
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G(oundnutg Central East Senegal (Zone 6: Central Tambecounda) COST: 1990 

Rcvcnu Elt Couls (Fda) 
Unite Dc 
Quanlite 

Par Ila 

PFiz Iligh Technology 
Unitaie............--

Quantitc Valeur 

Medium Technology 

Quantile Valkur 

Low Technology 
-

Quantite Valcur 

Late 

Quantile Valeur 

Rcvcnu 

Revenu Des Gouse 

Rcvenu Des Fanes 

Rccnu Total 

Margin 

Kg 

Kg 

61.0 

26.0 
1100 

1750 
74800 

45500 

120300 

44145 

1000 
1590 

61000 

41340 

109340 

40210 

900 
1420 

61200 
34920 

91120 

44102 

700 
1090 

47600 

28340 

75940 

24447 

Couts Variables 

Semcnces (En Goumts) 

Npk (6 20-10) 

Fongkidc 
Main D'oeuvre 

Kg 
KS 

Trailctment 
lomme-Jour 

100.0 
19.6 

3019.0 
500.0 

120 
120 

1 
62 

12000 
10752 

3019 
31000 

160 
s0 

1 
69 

16000 
7161 

3019 
34500 

160 
0 

1 
55 

16000 
0 

3019 
27500 

160 
0 

1 
55 

16000 
0 

3019 
27500 

Gouts Variables Avee Main D'oeuvre 

Couts Variables San@ Main D'oeuvre 

56771 

25771 

60617 

26187 

46519 

19019 

46519 

19019 

Couts Fixes Annuels 

Petit Materiel 

(.harrue Ucf 
Semoir Super-Ecc 

3 Dents Sarclage _ Bali Sir. ou Arara 

Soulcvcuse Firdou Ou Arwa + Bali 

Cliarrelte Bovine 

Pai;e De Boculs 

Total Couts Fixes 

Ulisantion 

Utilistion 

Uliisation 

Utilisation 

Utilisalion 

U ilisation 

Animal-Jour 

333.3 

2206.6 
3323.5 

126Z4 

3740-9 
765.1 

1292.0 

1 

1 
1 

1 
1 
1 
6 

333 

2207 

3324 

1262 

3741 

765 
7752 

19314 

1 

1 
0 

1 

0 
1 
3 

333 

2207 
0 

1262 
0 

765 
3176 

1443 

1 

0 
0 

2 

0 
1 
3 

333 

0 
0 

2525 
0 

765 

3676 

7499 

1 

0 
0 

0 
0 
1 

3 

333 

0 
0 

0 
0 

765 

3176 

4974 

Total Awe Main D'ocuvre 

Cout Total Sans M sin D'oeuvre 

Cout Unitaire De Ptoduction(Gousu) 

Ave Main D'oeuvre 

Sans Main D'oeuvre 

FCFA/Kg 
FCFA/Kg 

76155 

45155 

49 
29 

69130 
34630 

53 
27 

54015 

26511 

52 
25 

51493 

23993 

57 
26 

Return To LaborlDay 
-N"ote: Production Co 

FCFA 
Allocated According To Percent O Revenue. 

1212 1083 1302 944 
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(ullmr0 Central East Senegal (Zone 6: Central Tambacounda) COS r: 1990 

ltcvcnu 

M,,argin 

R cvenu it Couts (Fc a) 
Jnitc De 
Quantitc 
Per I lot 

Kg 

Prix 
Unitair-e 

1001.0 

I lighTechnology, Mcdwm Technology Low Technology Laic 
- - .---.-----------.---..........................................- --.----. -- - -- -------------.... ..---------------

Qusntitc Veecur Quntitc Valour Quantite Valcur Quantite Valeur 

lIN) 120000 1000 100000 550 115000 I 300 30000 
-11773 -17241 -28523 -29023 

Couts Variables 
Semcnce Kg 110.0 50 5500 50 5500 50 5500 50 5500 
Npk (6 14-35) 
1l1ce 

i lerbicide (Cotodon Mixte) 
Inpecticidc (Cyrmethrine-Dimcthoate) 
Main D'oeuvre 

KS 
KS 

Traitemcnt 
Traitemcn' 

8Z5 
93.0 

14051.0 
2400.0 

500.0 

150 
50 

1 

5 

90 

12375 
4650 

14052 

12000 

45000 

100 
50 

1 
5 

81 

8250 
4650 

14052 

12000 
40500 

100 
0 

0 

5 

89 

8250 
0 

0 

12000 

44250 

0 
0 

0 

2 

73 

0 
0 

0 

4800 
36500 

(outs Variables Avcc Main D'oeuvre 
CoutsVariables Sans Main D'oeuvre 

93577 

4Z577 
84952 

44452 
70000 

25750 
46800 

10300 

Couts Fixes Annucl 
Petit Materiel 
Cherruc Ucf 
Scmoir Super-Eco 
Pulvcrigatcur 

3 Denis Sarclagc 4 Bali Sinc Ou Arare 
Cormi Buttcur f Bati Arara 

Charrette Bovine 

Paire De Boculu 
Total Couls Fixes 

Utilisation 

Utilimatioo 

Utilisation 

Utilisation 

Utiliation 
Utilisation 

Utilisation 

Animal-Jour 

333.3 
2206.6 

3323.5 

972.2 

12624 

2857.3 

765.1 

129Z0 

1 
1 

1 

7 
2 

1 

1 

15 

333 
2207 

3324 

6806 
2525 

2857 

765 

19380 

38196 

1 
1 

0 

7 
2 

1 

1 

13 

333 
2207 

0 
6806 

2525 

2857 

765 

16796 

32289 

1 
1 

0 

5 

0 

0 

1 

5 

333 

1103 

0 

4861 

0 

0 

765 

6460 

13523 

1 
1 

0 

2 

1 

0 

1 

5 

333 
1103 

0 

1944 

1262 

0 

765 

5814 

11273 

TotalAvcc Main D'oeuvre 
Total Sans Main D'oeuvre 

Cout Unitaire Dc Productk(Goumcs)" 
Avec Main D'oeuvre 

Sons Main D'oeuvre 

FCFA/K$ 

FCFA/KS 

131773 

86n73 

110 

72 

117241 

76741 

117 

77 

83523 

39273 

152 

71 

58023 

21523 

193 

72 

Return To L.aborl/D! FCFA 369 287 178 11e 
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1fe: 522Green 5eanc Production Cogt under Improved and Traditional Technology (ha) 

Nycs •FCFAha, '9M 

U Dit of FCFA per improved I Tradition l( manual) 
I;m McaFure Unit Unit C I Units C"At 

'Water Re.;,"ment m3/ha 4,300 4,300 

Le.g,.h Crop Cycie days &0 so 

lyz~d Mt 100 10 1,500,000 10 1,oW, wo 

Cosn.:Co: 365.6&3 :59.&,,0 
Secd kg 1,400 0 112,000 SO (,0 

Fucl - Oil 0.5/.) It 394 269 105,"S 
Fert.i:.r-Oganic kg 6 15,000 0,000 15,000 90,0W 
Fe-tilzer(,:0-10-20) kg * 550 46,200 550 46,00 
Pes:icides 
Maneb kg 2900 4 11,600 4 1.60C 
Ec .; cm I;all'on) 

Imrproved
Tradtional 

in.3 
m3 

11.6 
11.9 

4,300 49,640 
4,10 51.(10 

;En:'ment non-.:r) pr he 1 7,501 1 7.501 
S 4,0M0 503,7,50 I 6.190 77.,500 

irr::a:icn hr 1,5 Z,54 263,750 4,310 537,5M" 
Nu.scr Pr: . hr 12Z5 0 G 
Lan. Prcp. hr 125 160 20,0(0 160 20,(iU0 

hr 125 125 15,625 125 15,6:5 
F:rti=.r App. hr 1US 375 46,S75 375 46,S-5 
Weeding hr 125 
Ha,"cs: hr 125 1.220 132,500 1,220 15. 

,ConI*:es. ex o::cr ha 0 1 0 1 0 
T:a CostMa~ims"' ha 926.619 1 1.O0'_001r,_ 

In.:,,,g 'abc: ha 1 573,3S1 4091. 99 
Ex ::Jz;n : a FCFA/hr 267 1,077,31 :91 ,.181.,9. 

Rjrsto L.2oor FCFA/fDay 2,33 ISy 
Cos: :: FcfLtkg 93 S 
1:vci.me: CLO:s Purenase Annual Maintain 

Ir-:;j2ion Equ;pment •Improved (1+2+3+4 +5) (10') 207.04( 
Purch ,es 51,000

•.hpTraditional (3 +5) 

hfe2.5 years a, 260 da''year 153,500 61,400 15,350 76,75 
2, Pump acct.so:ies(5ycar life) 114,300 22,960 11,430 3,._o. 

Wa te:P up 

3. W'ells (7) 4AZ000 42,000 

4.Conneete Basins (6 at 5yrs) 150,000 10,000 15,000 45,(WO 
5. Water cans lift 2years 11,000 9,000 9,00( 
Cor per m3 

Improved (total Cost)/(2S0 ,' 11.6S1) 
Tradi:ional (total)/(water rcq'd) - 11.9 

O:er Eqvipment 715w 

. Hand tool life 5yCar: 70,00i 14,000 7,000 :000 
. Pesticide app. equip. 5years 35,000 7,000 3,500 10,0( 
3 Cart and horse 10 years 200,000 20,000 20,00 

('To:al Other) ' non.irrlption labor/20' 1) 
Source: Centre pour IeDeveloppement de 'Horticulture, "Coul de I'Eau d'irngatou 
Cout CtRentabi:ty des Production Maraicherm', Direction de I'Agrnculturc/ISRA, Dakar, 19U 
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B.."e: 53. Ononcn Production Cc,under Ikaproved and Traditonal Technolog' (ha) 

N eys- FCFA/ha. 19?o) 

FCFA per 	 Improved Traditionalfman'al)Units of 
_ _ _ _ _ _ _ _ U, 	 _ _ _ _ _ __c _ IItemn heasure Unit Units___________otunits 	 Cot 

5,200Wa: RceeorC-ent m3/ha 5,200 

L-n. C y.-i days 150 150 

mt 1.00 15 2.250.000 is Z2 .('0Y,: d 
11n:' C_. i 402.S,5 Z74.' 

70,500 4.7 7,,)W00Sce' 	 15,000 4.7 

It 394 325 123,050F.:I -Oi: (0.5/he) 

120,000 20,000 200
Fern= r-Oganic 	 ks 6 20,000 


kg 77 8., 61,600 10 61,600
Fcr:.i..=r(10-10-2 
0) 

Pes:cides
 
S's:oa:e It 1,650 2.5 4,:25 25 4,12
 

3.5 	 4,550 3.5 4,550OrI-..n 	 kg 1,AM 
14.000 7.0 14.000E:ai.1vne It Z (KO0 7.0 


E'.;:;m:irrSa:1onr.)
.
 
m3 11.6 5,200 60,079
improved ,nal 51,200,00Trad; 	 m3 9.2 


IEo.:mcn: :non-err) cr ha I 1 9,097 t 1 9,97 

4,SO 610.000 7,490 935,(M'0 

hr 1Z5 2600 325,0 5,700 650, OW 
hr 1Z5 5SO 72.50 40 72.500S P I- c 


160 20,000 160 ICO00
ILand Pro:p. hr 15 
hr I2 660 ,500 660 82,500 I 

] F:,e App. hr 125 560 70,000 .60 70,M-, 

0 0 

hr :25 320 40,000 320 ,S0.fl/V 
j ,'ec. 	 hr :2 

Har: 

ha2 10),0ko 1 100(00 
 1 Sor 

.uo5 a 	 1,6,9l~r 
E¢,i~:,.e" a'-cr FCFA/hr 	 344 .6',999,43 :,,:5,:28 

2.751 	 1,941
Ro:urns toLabor 	 FCFA/Day 

C. 	-:rkg Fcfaitkg 79 91 

Z -; m n K sPurcnrir Ann*.a. Main~tain 02 

I:i 	 .C. ECJ:pm:t Improved (1 +,+3+4 + 5) (101') 207,0
 

Traditional (13.r5) 
 Pircbasu 51,000 

1. Wa:er Pump 1.6hp Sm3fhr 
15 years at 20 dayiyear .53,500 61,400 15,350 76,750if 


I P-imp a:e=ftie (5year life) 114,300 ,.60 11,430 U,2Z0
 
42,000

3. W~ells ()4:,000 
10,000 30,000 15,000 45,000

4. Concrete Ba i (6 at 5yrs) 
,$,000 9,000 9,002 years 


C": per m3
 
.mproved (tot;a ic.)/(2'.S0 ) = '1.6
 

5. &Water cans ille 

9.1T.adi;:onai (total)(w'ater req'd) 
71.,5001O:,er E-.ipm¢ct 
21,00070,000 14,000 7,000 

35,000 7,000 3,500 40,,100 
1. Hand 1ools life 5yar's 
2. Pcs::eade app. equ:p. 5 years 


200,000 20,000 20,000 
 40,000
3 Car: and horse 10 years
Co;::La
 

"7~a,O[e'nonrnaon labor/,2&0'9) 

S:.r. Cc=::r pour ie Deveioppement de l'Horticulhure, "Cou: oc 'Eau d'irrigation
 

C.;.::,n de Prcd-u:citon Maraicn-cr.c', Dirct.ion d-. Age c.;.r,1,RA, Dakar, .9SS
 

'..) 
./ 

9.97 
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Budfgt 54. Potato,. Procuitior Cost under Improved and Traditional Technology (ha) 

.iayes •FCFA.'ha. '990 

U iti of FCFA pr Improved Traditiona.artaI; 

Iem Mca.ure Uil Unit I Cost Units Coc 

Watecr Reiulement m3/ha 5,400 5,400 

Length Crop Cycle dalv 90 90 

Yiid m, 150.000 20 3,000,000 20 3,000.0jo
 

Inpu: CC':t 1,07,675 894.7'0
 

Seed kg 250 2Z500 625,000 Z500 625,000
 

Fu¢e+Oil(0.5'hr) It 394 331 132.975
 

Feru'lcr-Organic kg 6 20,000 120,000 20,000 :20,000
 

Fertilzer,10.10-20) kg 77 400 30,1O0 400 30, 0
 

Pesticides
 
Dyfonate kg 30 10.0 66,400 10.0 66,400
 

Nemacur kg 1,750 30.0 .74500 30.0 52.5W0
 
E; 'T;pm en , l rrxon )
 
Improved m3 11.6 5,400 6Z339
 

Trad::ioral m3 9.4 5,400 51,000
 

Euinmcnt non-irr) per ha 1 5,706 1 5,706
 

Laor 4,1.4 516.250 6.0"0 953.74 

Irigation hr 125 Z700 337,50 5,400 6,5,V0O
 

N u =.Y Prep.. hr 125 0 0
 
Land Prep. hr 125 175 21,975 175 21,875
 

Plartmins hr .25 170 21,Z50 170 21,:50
 

Ferii.er App. hr 125 265 33,1.5 265 33,125
 
Weeding hr 125 165 20,6Z5 165 _
20.62.._5 


Hnvr-,: hr 125 655 11.75 455 91'",75 

Other Co-steboW s/ck) ha Ino,000 I 100,000 I , 

;To:al Cost ha [ 1.712.020 1.90O.:I 
,":l1din labor ha 1 1,2S7,910 1,094,844
 

Ex:-jdn labor FCFA/hr 437 ...',04."-%O 285 1,94,594
 
toL-.Fr FCFAdDav 3,495 .: '
 

C: per kg FCFA/g 96 95 

Eaui'ment ConS Purchae Annu,,i MeaNtain To:al 

Irrigation Equipment -Improved (1+2+3+4+5) (1-) ,107a.40 

Traditional (3+5) Purcbas 5.,O.w 
\Vater P..mp 1.6hp S=3far
 

life 2.5 years at 20 days'year 153,500 61,400 15,350 76,750
 

. Pump acc-mrits (5year life) 114,300 -,..w0 11,430 34,2.0
 

3.Wells (7) 41.00 41000 

4.Concrete Ba"ins (6at 5yrs) 150,000 30,000 15,000 45,000 

5. AWater cans lift2years 1,000 9,000 

C :per c3
 
8) aImproved (total S *)(20' 11.6 

Tradi:ional (totI)/(wattr rq'd) m 9.4 

Other Equipment 7,00 

. Hand tools life 5years 70,000 14,000 7,000 ",,00 

iPeticide app. equip. 5years 35,000 7,000 3,50 10,50 
200,00 20,000 20,000 40,0'0

3 Car and hors 10 years
Cor.'ha 
(To:al Other)' 'rncn-irrigationt taborII' 1) -,.4'6 

Source: Ccn::e pur ic Developpement de 'Horticultur¢, 'Cout de 'Eaud'irngatioa:
 
Co,: et Rce:au:rv oe Production Maraicherse, Direction de 'Agricuture,'lSRA, Dakar, 191
 

TJ(f)
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Budr=t 55. Tomato- Production Cost under It.proved and Traditional Technoloty (he) 

Sav-s • FCF.k ha, :990 

I Units of FCFA -r I Irnrove Trad Ioal-m r.ai) 

Ithm Measure Unit Units I st Units Cost 

!War Reuirementt m31ia 7,200 ,20 

Len ;l; Crop Cycic days 120 120 

VIcid mt 70,000 30 2100,000 30 Z10o,00 
In:.: Cos: 5&4.525 407. r_5 

Sced kg 660,000 0.24 15.,0O0 0.24 '.54,400 

OFicl00.S.nr) It 394 450 177,300 

SaFme::-r-O~ac kg 6 20,000 120,000 20,000 10,000 

Frniizc'.6-0-.0) kg 77 400 30,,00 )0 30,800 

Svzoalc It 1,650 3.5 5,775 3.5 5,775 

Mocap k8 1,250 60.0 75,000 60.0 75,000 
D-cis It 6,900 2.5 17,250 2.5 7250 

Ed .; pnc n 'Irn a:.1on)
Improved m3 11.6 7,200 83,186 

T.rsc:tv;al rn3 7.1 7,200 5:.(.00 

[E:e-::-n: f n. 1: pr ha 1 5.,07 5.307 

L, , 4,930 616,250 8,530 1,06.250 

I hr 125 3,600 450,000 7,200 900,00 

I N Ps.-ey hr 145 145Pr:. 1Z5 1125 :25 

La Pr-p. hr "25 175 21,S75 175 21,S75 

PaP:n B hr 125 145 1 ,25 145 8,25 

Fe.ti.zcr App. hr 125 305 3.,15 305 38,25 

I W~cedi hr .25 0 0 
hr 25 560 70.(K0 560 ,,' o 

Hav:s t 
O:: C :r'ex-) ha ,:5 1 ,-6,250 6.Z5v 

:To:a; Co: ha I _.375,517 2,6:6.032 

*'- :ti.8 abor ha 1 "724S43.9 
Ex- :u-j:,". oa'r PCFA/hr 55,0.33[:S.M 

5i :c!nrLa-or FCFA.Day ,476 13.3 

C r FCFA.Akg 46 .4 

;E:uizmcn: Costs Purchost AnnL.l M tntanl T'a; 

!Irriga:io.EF;:pmcnt Improved (1+2+3+4 +5) 10"7o 2007,0.0 

Traditional (3+ 5) Purchase 5:,000 
1.Water Pump i.6hp &e-.3/hr 

life 215ye-rs at 2. day/year 153,500 61,400 15,350 76,7 0 

PUnp accessories (5 yar life) 114,300 2.860 11,430 34,2"0 

3.Wels (7) 4Z0 ,0 42000 

4.Conere:,. Basins (f at 5yrs) 150,000 30,000 15,000 45,00 

5.SWater cans life 2 year 18,000 9,000 

Cost pcr -3 
ImprovCd (total Cos:)/(280'8' 8) - 11.6 

Traditional (total)/I(.vater eq'd) - 7.1 
'O~her Eqipment 71,.0 

1. Hand tools l5fe 5yvers 70,000 04,000 7i00 2:,000 

35,000 7,000 3,500 10,--00 

3 Can and hor: 10 1ear0 (00 20,000 40,(00 
I Pes:cide app. equip. 5years 

20,000 

5.307,Tota! O:her)'(non-irriration laborr.&'8) 

Sor,. Centre pour le Developpenmn: de l'Horticulture, Tou: de ]'Eau d'irrigation 

Cot.; .:a y des Production Maraicherse', Direction de :'A&ricu.'lumISRA, Dakar, 1988 



56 
Bu--;Ce56. Onion Production Coe for the iiddle Valley 

(Cold Seaon-Small Irrigated Perieten) 

Units of 
IIc-n Mearure 

Rv-cnue kg
Margin 

Seed kg 

NPK( -46-o) 
 kS 

KCL kg 

Urta kg 

Dime .a Treatment 

Sacks FCFA 

Lranspot FCFA 
Fuel Liter 

LP.;:bi=-t FCFA 

Lt-x: D'ay; 

VaaC=: : FCFA 
- Labor FCF,'. 

E u.-!ud:S
Labor 

F= d Cxvs
 
;.,aLT%is FCFA 

Dep.:c:a:,c-pump FCFA 
P"p r:paIr FCFA 

,pc,2:= FCFA 

Ca.; Honst) FCFA 

Tom: Fixed Costs FCFA 

Tc:: Cost 
[n:i. LaborijS n 

Fc;4.mg Labor 

R:urms to Labor FCFA/Day 

Unr Produiion Cott FCFAAS
 
Including Labor 


LExculinr LAbor 
So.;r.: ISRASidibc 

FCFA per 

Unit 


50 

3600 
105.4 

92.0 
97.5 

5,000 
250.0 

25,000 
210.0 

1.0 

500.0 

4,000 
14.250 
4,75 
3,500 
1,173 

Non-Mcchanzcd
 
Units 


20,000 


5 
200 
200 
250 

1 
s0 
1 

150 

303.5 

1 
1 
1 
1 
1 

Cot 

1,000,000 

11,000 
21,0$0 
18,400 
24,375
 

5,000
 
20,000 
25,000 
" 500 

3,150 

151,750 

318,255 
166,505 

4,000 
14,250 

4,725 
3,500
 
1,173
 

27,64S 

345,903 

194,153 

2,655 

17.3 
9.7 
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Cereal Banks
 
Grain Processing Costs
 



Taible 1. Urban and Rural Consumption of Cereal Grains and Cowpcas (un-milled, kgycapita) 

Region MillectSor hum Maizc Padd _ Coweas MiltEquivalent"* 

Urban Rural Total Urban IRural - al Urban IRural Total Urban Rural Total Urba Rural Total 
i)akar 15 51 16 8 8 8 169 169 169 1.2 5 1 150 190 151 
St-.Louis 2) 70 59 11 i5 14 120 131 128 1.2 5 4j131 188 173 
Louga 63 161 148 8 8 8 106 37 46 1.2 5 41151 202 195 
Ihics 63 161 131 10 10 10 106 37 58 1.2 5 4 153 205 189 
l)iourbel 63 161 140 8 8 8 106 37 52 1.2 5 4 151 202 191 

Falick 60 160 150 15 17 17 123 37 46 1.2 5 5 169 211 207 

Kaolack 53 141 121 15 13 13 80 24 36 1.2 5 4 130 178 168 

Ziguinchor 13 62 44 33 46 41 157 122 135 1.2 5 4 167 208 193 

Kolda 13 62 57 33 46 45 157 122 125 1.2 5 5 167 208 204 

,'ambacounda I 45 140 81 18 24 20 87 25 64 1.2 5 130 190 153 
To l -0 1261 7_ .0 2- 64. 94 1 1 3 148 1:-- 178 
Millet equivalent calculatcd using calory ratios. (cons) 

-Source: [Martin, 1988], [USAID/Food Needs, 19901 
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Table 2. Sagatta Zone (Louga): Grain Transactions 
(FCFA-'Adult Equivalent, 19-8189) 

Commodity Purcbas' Gifts Sales Gifts Balance] 
i Received I Given 

FCFA/Adult Equivalent 
Millct 3,604 24 6 22 (3,600) 
Sorghum - -- -- -- -. 

Maize 559 -. .. .. (559) 
Rice 11,570 96 (11,666) 
Wheat 13 ... (13) 
Cowpeas 6A11 22 265 47 (351) 
jTotal Grain I 16.3S7 142 271 69 (16,189) 
iGroundnuts 1 2,067 5 3.556 251 1,735 
;Total 1 18,454 1 147 3,S27 320 (14,454) 

Percent of Total 
Miict 19.5 16.3 0.2 6.9 24.9 

!Sorg,-u- 0.0 0.0 0.0 0.0 0.0 
Maize 3.0 0.0 0.0 0.0 3.9 
Rice 62.7 65.3 0.0 0.0 30.7 
Wbeat I 0.1 0.0 0.0 0.0 0.1 
iCowpeas 3.5 15.0 6.9 14.7 1 14 
jTotal Grain I S.8 96.6 7.1 21.6 112.0 
iGroundnuts I 11.2[ 3.4 92.9 78.4 -12.0 
!Total 100.01 100.0 1 100.0 100.0 100.0 
Source: ISR.AIFPRI preliminary survey results IFORIEXP 



-- 
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Table 3. Niakhar Zone (Fadck): Grain Transactions 
(FCFAAdult Equivalent, 19S8/89) 

Commodity 

Millet 
Sorghum 
Maize 
Rice 
Whcat 
Cowpcas 
Total Grain 
Groundnuts 
Toual 

Millct 
Sorghum 
Maize 
Rice 
Wheat 
Cowpeas 
[Total Grain 

Groundnuts 
ITol 


Purchase Gifts Sales j

I Received I 

FCFA/Adult Equivalcnt
 
1,480 5 39 

-.. 

241 .... 
3,014 22 .. 

... 

8 1 . 

4,743 28 39 
333 1 2 1,719 1 

5,0761 301 1,7581 
Percent of Total 

29.2 16.7 
-


4.7 .. 

59.4 73.? 
. .. 


0.2 3.3 
93.4 93.3 

6.6 6.7 
I00.0 100.0 

22 

.. 


.. 


.. 


..... 

2.2 100.0 

97.8 1 
100.0 100.0 

Source: ISRAIFPRI preliminary survey results 

Gifts 


Given
 

159 
-

.. 


159 
-- 1,38411 

1591 

100.0 
-

.
 

.. 


.
 

Baae
Balance 

(1,2S7) 

(241) 
(3,036) 

0 
(9)
 

(4,573) 

(3.189) 

40.4 

7.6 
95.2 

0.0 
0.3 

143.4 
.43.4
 
100.0 

IFPJEXP 
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Table 4. Grain Sales and Purchases - Groundnut Basin 
(K,/Carre, 1931-S2) 

__ _Village 

Item Diamsil J Got Kumbij3 
,(Ncar (Near Soce Peulh Wolof
 

Bombey - Thies/ (Near Koungbcul-

Diourbel) Thies) cast Kaolack)


Purchases _______________ ____ 

IMillet 158 149 -- -

:Rice 169 135 32 6 25 
Maiz -. -. -- - . 

Salcs
 

Millct 113 46 I 29 200 
!Rice ..... 
,,a:ze -- -- 62 552 249 

Source: [Benoit-C3tiin, no dale] 
Results from a survey conducted in 19SLS2, 41 carre, 
'47 production units, 76 families, bi-weekly.. 
Note: 22 sales by womer,,in Diamsil (455 kg), average was 
21 kg'sale. here were 10 sales by men (450 kg), average was 
45 kg'sale. 
MV.let and, maize purchase price 63, rice 100 FCFA'kg 
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Table 6. lnr,.allatioa and Operating Ccos for Tarce Types of Small Grain Mills. 

L Power from Powc-from; Powmer 'on 
Diesl 

Power borr. Pc,."'e rom Power from 

c.- National Electrical Diesel National Elec...,2I 

EIcCncal Generater uel Life Electrical Generater F'Jii 

System ,n,:em System Years System Svgtemn Svg,:=.n 
(FCFA) (FCFA) 

B'iidi'. 3,200,000 3,200,00 3,200,000 15 23,333 2:.,333 2"3,333 
E~uipm:.nt 

Ha1'cr 500,000 50,000 500,000 7 71,429 71,429 71,429 

400,000 4(10,(00 460,000 7 57,143 57,:43 57,43 

3.,00. 32-000 322.000 5 64,400 64,4w U,400 1 

250,000 _50,000 Z.5,00o 7 35,714 35,714 35,7,4 

500,000 500,00 500,000 7 71,429 71.429 1,429 

250,000 2.50.000 250,0w0 5 50,000 50,000 .O,oO 

300,00 300,000 300,000 7 42.57 42&57 4-S857 

Motor 350.000 3,5.J,000 2140,000 7 50,O00 507,143 3057,14 

TO:a; B&,E 6,07..,K-0 9,2 W000 7,860 OW 656.305 1..13,44I 9120191 

YWareho. 40,000 40,000 40.0O0 12 480,(K,0 4&0,000 4&0,00 

40,000 40,000 40,(,0 2 490,000 430,0 100 480,0 -0 

2 300,000 

S.*-.Ta; L2!Nr 105,000 105,000 105,000 1,26.0,0(0 1,260,0 1,200,(,, 
A2s5a-,000 w ",000 2' 300,00 310,00 

Sc";a: Se:.:t 19.950 19.950 12 29.400 2.9.4(0 239.o%; 19,90 
"4",4( 1,499.4400'I':a . 12495( ",2490 24.950 1 ,9.400

Z 55.705 ,.. C... " 4" .0:
 F~xa:C..K: 


Cs. 7on Procssd 

E~e:'?c:' KWH/A 60 ,8
 
4,560 4,733 4,:134
CoviKWHi s8 2.0.76 20.76 


Mate':al
 
L';rt : (tr)0.47 o.47 

583 5S3Lub =;:: FCF.1ltr 1,240 1,240 
7,(00 7,0,O0 7,0X,Sa:ks 
1,943 1,943 *.943
 

In.ec::s 1,5,0 .,.',
 
,Aoas:v Dsi.s 

1,500 
,Main:ene 3,500 5,000 5,(K-0 

DCivLa2'r ,.500 ..5(0 1,
 
20.,33 Z=,259 21.20
1Tc,:a. \'ariave 

Grain I F'x..Cv.1orCapaz..y Used 5% 76% 1.%o 

Impurities Meal Bran (tons) 
17246 20,003 '.9,29l50"' Capacity 6.3 95.0 1.1 1U5.0 


7.5%Capacity 9.4 142.5 35.6 1$7.5 11,497 X.935 1,61
 

10(,r"o Capaci-y 1-5 19.0 47.5 2.0 .623 10,451 0,46
 
Pro :nCcit.':orero-m.. 

37,549 43,162 41,0.50% Capacity 

31,&0 M,194 .4,5&0
75% Capacity 
28.926 32.711 31.5100O Capacty 100% Ca =: / Grain Co;':c,. proc-,d 

71 4r kg 74,737 74,737 74,737M:lI: Farm Price 

74,737 74.737 74.737
Ma. Price 71 ;x. kg 


FM:i Tc:a; C -t':or.Meal
 

.%,Capact. .47,744 155,130 152..10 
75% Capc .40,18$0 145.962 143,839

.'6.398 141.37 ".39.6(,S75% Capact 

!Mile: .e4t SMeaL ran- 0FCFA.K 

.40,244 147,60 144.&0050'% Capacity 

133,462 136,339
75% Capacity 132650 

.2.88 133.78 132.108: . Capy 

Sc -:c.'Sa-,ec, ..- ,p,'7
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LIST OF NGO/PVOs WORKING IN AGRICULTURE OR NATURAL RESOURCE
 
MANAGEMENT IN SENEGAL
 

(Source: CONGAD, "Repertoire des ONG Membres, Dec. 1989)
 

Senecalese NGOs
 

1. 	Association des Bacheliers Pour 1'Emploi et le Developpement
 
(ABACED)
 
Regions: Dakar, Kaolack, Ziguinchor Kolda
 

2. 	Association Culturelle d'Aide a la Promotion Educative et
 
Sociale (ACAPES)
 
Regions: Dakar, Ziguinchor, St. Louis, Kolda
 

3. 	Association d'Entraide Franco-Arabe (AEFAR)
 
Regions: Dakar, Kolda
 

4. 	Association des Jeunes pour l'Education et le Developpement
 
(AJED)
 
Regions: Ziguinchor, Tambacounda, Thies, Fatick, St. Louis,
 
Dakar
 

5. 	Association des Jeunes Urbains pour la Promotion de l'Emploi
 
Non Salarie (AJUPENS)
 
Regions: Dakar, Diourbel, Thies
 

6. 	Association pour la Promotion Sociale en Milieu Rural et
 
Urbain (APROSOR)
 
Regions: Dakar, Thies
 

7. 	Association pour !a Renaissance du Pulaar (ARP)
 
Regions: All of Senegal
 

8. 	Association Senegalaise d'Aide a la Formation et a
 
l'Insertion des Necessiteux (ASAFIN)
 
Regions: Dakar, Thies, Fatick
 

9. 	Association Senegalaise de Recherche et d'Assistance pour le
 
Develcppement Communautaire (ASRADEC)
 
Regions: Tawwacounda, Ziguinchor, St. Louis, Diourbel
 

10. 	Secours Catholique Caritas Senegal (CARITAS)
 
Regions: All of Senegal
 

11. 	Developpement Solidaire (DEVSOL)
 
Regions: Dakar, St. Louis, Thies, Kaolack
 

12. 	Fdderation des Associations du Fouta pour le Developpement
 
(FAFD)
 
Regions: St. Louis
 

13. 	Federation des Associations Feminines du Senegal (FAFS)
 
Regions: All of Senegal
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14. 	Femmes Developpement Entreprise en Afrique (FDEA)
 
Regicns: Dakar, Louga, Kaolack, St. Louis
 

15. 	Federation des Organisations Non-Gouvernementales du Senegal
 
(FONGS)
 
Regions: All of Senegal
 

16. 	Federation Senegalaise des Clubs UNESCO (FSCU)
 
Regions: Kolda, St. Louis, Thies, Ziguinchor, Fatick
 

(GADEC)
17. 	Groupe d'Action pour la Developpement Communautaire 

Regions: Tambacounda
 

18. 	office Africain pour le Developpement et la Cooperation
 
(OFADEC)
 
Regions: St. Louis, Tambacounda
 

19. 	Orr nisation Sendgalaise de Volontaires pour le
 
Developpement (OSVD)
 
Regions: Thies, Dakar, Diourbel, Louga
 

20. 	SOS Sahel International (SOS SAHEL)
 
Regions: All of Senegal
 

21. 	Associaticn pour !a Renovation de Thilogne 'Bural' (THILOGNE
 
BUR.A.L) 
Regions: St. Louis
 

22. 	Union Chzetienne de Jeunes Gens du S~negal (UCJGS/YMCA
 
SENEGAL)
 
Regions: Thies, Kaolack, Fatick, Ziguinchor, Dakar, Kolda
 

23. 	Union P-ur la Solidarite et l'Entraide (USE) 
Regicns: Dakar, Kaolack, St. Louis, Louga 

INTERNAT.CAL !,GC/PVOs 

1. 	Association des Femmes Africaines pour la Recherche Sur le
 
Developpement (AFARD)
 
Regions: All of Senegal
 

2. 	Service International d'Appui a la Formation et aux
 
Technologies en Afrique de l'Ouest (AFOTEC)
 
Regions: Dakar, Ziguinchor, Kaolack, Tambacounda, Thies,
 
Fatick, Kolda, St. Louis
 

3. 	Africare inc. (AFRICARE)
 
Regions: Dakar, Ziguinchor, Kaolack, St. Louis, Thies,
 
Louga
 

4. 	Association Franqaise des Volontaires du Progres (AFVP)
 
Regions: Dakar, St. Louis, Tambacounda, Kolda, Ziguinchor,
 
Thies, Kaolack
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5. 	Mouvement International Aide & Toute Detresse Quart Monde
 
(ATD QUART MONDE)
 
Regions: Da}:ar
 

6. 	Christian Children's Fund, Inc. (CCF)
 
Regions: Dakar, Thies
 

7. 	Z',ntre Canadien d'Etudes et de Cooperation Internationale
 
(CECI)
 
Regions: Thies, St. Louis, Tarbacounda, Dakar, Ziguinchor
 

8. 	 Centre International pour l'Education Permanente et
 

l'Amenagement Concerte (CIEPAC)
 
Regions: Ziguinchor, Fatick, St. Louis, Dakar
 

9. 	 Catholic Relief Services (CRS)
 
Regions: All of Senegal
 

10. 	Church World Service (CWS)
 
Regions: Louga, Ziguinchor
 

11. 	Association Allemande d'Aide aux Lepreux (DAHW)
 
Regions; All of Senegal
 

12. 	Eglise Evalgelique Lutherienne du Senegal (EELS)
 
Regions: Dakar, St. Louis, Louga
 

13. 	Fondation Internationale de: Secours et d'Amitie (FISA)
 
Regions: Dakar, Kaolack
 

14. 	Groupe de Recherches et de Realisations pour
 
l'Ecodeveloppement (GRED)
 
Regions: Tambacounda
 

15. 	Islamic African Relief Agency (IARA)
 
Rec7tons: Dakar, Thies, Fatick, Diourbel
 

16. 	Institut International Pour le Developpement des Peuples
 
(INODEP INTERNATIONAL)
 
Regions: Fatick, Yaolack, Diourbel
 

17. 	Association des Volontaires LAICS Italiens (LVIA)
 
Regions: Diourbel, Thies
 

18. 	Lutheran World Relief (LWR)
 
Regions: Fatick, Thies, Tambacounda
 

19. 	Mission Baptiste SBC
 
Regions: Dakar, Ziguinchor, Kolda, Kaolack, St. Louis,
 
Louga, Thies
 

20. 	National Council of Negro Women (NCNW)
 
Regions: Thies, Dakar, Ziguinchor
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21. 	Overseas Education Fund Internz"ional (OEFI)
 
Regions: Kaolack, Fatick, Kolda, Dakar, Ziguinchor,
 
Dicurtel
 

22. 	Oxford Committee for Famine Relief (OXFAM)
 
Regions: Dakar, Thies, Louga, Tambacounda, St. Louis
 

23. 	Association Panafricaine Pour le Developpement Communautaire
 
(PADEC)
 
Regions: St. Louis, Tambacounda, Kaolack, Kolda
 

24. 	Foster Parents Plan International (PLAN INTERNATIONAL)
 
Regions: St. Louis, Louga, Thies
 

25. 	Conseil Oeucumenique des Eglises/Programme de Solidarite
 
pour le Developpement au Sahel (PSDS/COE)
 
Regions: All of Senegal
 

26. 	Researu Africain Pour le Ddveloppement Integre (RADI)
 
Regions- Thies, Diourbel, Tambacounda, St. Louis,
 
Ziguinchor
 

27. 	Rodale !nternational (RI)
 
Regions: .1 of Senegal
 

28. 	Terre des Hommes France (TDHF)
 
Regions: Dakar, Ziguinchor, Kolda
 

29. 	Winrock International (WINROCK)
 
Regions: Dakar, Thins, Tambacounda, Kolda, Ziguinchor,
 
Fatick, Kaolack, Louga
 

20. 	World Relief Internatiunal (WORLD RELIEF)
 
Regions: Diourbel, Tambacounda, Fatick
 

31. 	World Vision inter'iational (WORLD VISION)
 
Reg:zns: Louga
 

32. 	Environnement Developpement et Action Tiers Monde (ENDA)
 
Regions: All of Senegal
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Table 1
 

Official Rice Prices (Wholesale, Retail), Imported Rice Cost (CIF),
 
Producer Paddy and Millet Prices, Rice Equivalent Paddy Price and
 
Approximate Millet Meal Prices.
 

Officiat Official Imported 
 Producer Paddy Producer Approximate

wholesaLe Retail Price Price EquivaLent Price Millet MeaL
 

YEAR*I Rice Rice Rice Paddy inRice Mittet/ Price
 
Price Price (CIF) (1) Sorghvni (2)


I(FCFA/kg) I (FCFA/kg) j(FCFA/kQ) (FCFA/kg) (FCFA/kg) (FCFA/kg) (FCFA/kg)
 

1969 37.0 45 32.0 21.0 32.3 20 37.5
 
1970 37.0 45 27.7 21.0 32.3 20 37.5
 
1971 37.0 40 
 24.5 21.0 32.3 17 33.0
 
1972 37.0 40 24.8 21.0 32.3 17 33.0
 
1973 57.0 60 49.5 21.0 32.3 18 33.8
 
1974 57.0 60 86.9 25.0 25
38.5 45.0
1975 94.5 100 58.8 22.0 33.8 30 52.5 
1976 74.5 87 43.8 41.5 63.8 30 52.5 
1977 74.5 80 45.6 41.5 35
63.8 60.0
1978 74.5 80 52.7 41.5 63.8 35 60.0
 
1979 74.6 80 42.0 41.5 63.8 40 67.5
 
1980 74.6 80 
 59.6 41.5 63.8 40 67.5
 
1981 74.6 80 79.4 41.5 63.8 40 67.5
 
1982 97.0 103 74.6 41.5 63.8 50 82.5
 
1983 120.1 130 89.0 51.5 79.2 50 82.5 
1984 120.1 130 91.2 51.5 79.2 55 90.0
 
1985 147.9 160 81.1 60.0 92.3 60 97.5
 
1986 148.7 160 50.7 66.0 101.5 
 70 112.5

1987 149.0 160 45.8 85.0 130.8 70 112.5
 
1988 132.2 140 75.4 85.0 130.8 64 
 103.5
 
1989 120.2 130 85.0 
 85.0 130.8 74 118.5
 
1990 120.2 130 61.0 85.0 130.8 71 114.0
 

Source: Rice prices 
- CPSP; Producer Prices MDRH; (pri-ri:)

(1)Paody equi alent inrice = (farm price/.65)
 
(2)Approximate millet meal price z (farm price-5)'1.5. Transportation cost z 5 F:FA/g

transformation costs estimared as 50% of raw material cost (See Chapter IV,Taome 18).

'Cbleneryear for iffports, retail and whoLesaLe prices.

Crop year beginning inthe previous year for producer prices.
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Groundnut Prices: Producer, Crude Oil Unit Export Value,
 
and Official Retail Groundnut Oil-(FCFA)
 

I Crude I COfficiait Officiat 
Producer Oi Consumer Equivalent Consuner 
Price Export Prir e Producer Price 

Year VaLue (1) (2) 

1961 
(kg) 
22.5 

(kg) 
91.4 

(ttr) 
98 

(kg) 
66.2 

(kg) 
90.5 

1962 22.5 91.2 98 66.2 90.5 
1963 21.5 91.0 98 63.2 90.5 
1964 21.5 90.8 98 63.2 90.5 
1965 21.5 90.7 98 63.2 90.5 
1966 21.5 88.3 98 63.2 90.5 
1967 20.5 37.0 98 60.3 90.5 
1968 18.0 66.7 98 52.9 90.5 
1969 18.0 79.4 98 52.9 90.5 
1970 18.5 87.5 98 54.4 90.5 

11971 19.5 95.9 98 57.4 90.5 
1972 23.1 84.4 98 67.9 90.5 
1973 23.0 103.9 98 67.6 90.5 
1974 29.5 241.5 140 86.8 129.3 

11975 41.5 154.7 200 122.1 184.7 
1976 41.5 163.8 200 122.1 184.7 
1977 41.5 209.0 200 1'.1 18.4.7 
1978 41.5 247.1 200 122.1 184.7 
1979 41.5 223.9 200 122.1 184.7 
1980 45.5 180.5 240 133.8 221.6 
1981 44.0 287.0 330 129.4 304.7 

11982 60.0 215.4 330 176.5 304.7 
11983 50.0 243.6 393 147.1 362.9 
1984 50.0 457.2 500 147.1 461.7 
1985 60.0 466.3 500 176.5 461.7 
11986 90.0 208. 565 26-4.7 521.7 
11987 90.0 150.2 565 264.7 521.7 
1988 90.0 165.4 565 264.7 521.7 
1989 70.0 380 205.9 350.9 

11990 70.0 380 205.9 350.9 

Source: MEF/DS
 
(1)(Producer price)/0.34 (2)(Price/tt)O0.923
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Table 3 

Calor' Re Le==ts Satdicsfiby Arroudis.eMn1. Seleted Land amd Produ:.-:y ILe'lcp,'et 

1990 ww0 201 2010 xw 
oryeedsNmd % CaloryNrdj % Calory3uS4, e Calory Needs l CaIor Need %Calory Needs 
MCI Pmont.food 89M:X Pnoi.-food Pftow.food Pmov.f.oad 

191749 Yi . s 
Mu~m LAd Mum. '&Ad OSca 0S, Im uEiason 

Aufoammew Code E*.sos.(e(* * .4% Ptad. 0Nad. .4b Yields 

ARO..1D CODE EC=. CAP 90 C 7CM CA? 20NVX CAP 30Pt CAP 2 CAP 20B 

3AL KA R10o 0 0 0 0 0 

PLNE 12M 1 0 0 0 0 0 0 
S.-ESM7ASE 1300 11 1 0 0 0 

10=3Em 15 u - 60 :23- -- H-- -

RAMBEY 3103 1 I 41 4.4 w4 47 
ao.. FA GARAGE 3110 71 9 64 134 945 

AN&- 13,20 1 49 63 8 v7 63 5 
N1CY0 11)4 39 4 29 60 43 3I 

.A103'RBFL 1m0 1 40 40 C2 32 40 1: 
ND:3NOY 31210 1 94 9139 1n 11. "21 
NJ t=O 1220 1 It 41 2: 57 44 

'.A-' 3100 1 37 109 10" 1 9 9.6 
31.3010 1 11 1*8 17S 250 378 3 

NZAE3120 I 4 40 23 5o 40 4 

.ACANA 4100 1 17 I4 13 77 14 3 
W.AF4310 1 29 2,7 2317 27 23 

RAO 4120 1 1 1 2 1 1 

ROS.-BE..'C 4.30 11 35 2- 35 3d 
PA 7AM 1200 34 $110 dl 11 

VLk&E.L 4210 1E 11 17 112 10 
0O-'R Omx .L 4230 1 19p1i 14 211 19 I's 
SEMME. 4230 1 14 32 11 17 12 10 

4240 1 71 2 6, 114 92 

41W 3 42 !2 40 2 51 4 

CS-.A,. 4110 1 30 40 12 52 37 16 
h 3M. 4120 1 Is As St 60 43 3 

F. 43w 1 46 61 43 It 41 54 
r.. B 0 1 	 43 to 45,. 4140 54 4 	 63 

T.1[=.. 030 1 34 1: 41 I I) 4 
h, N D5 53 41zA41 	 41 :ahi X. E1 73 11 	 11 As 

BC"-, R 7100 1 413 13 71 !.2 4 
-sSE.L. 7310 1 41 1 51 114 It 
N S*Z 9KO9K4 7!330 1 30 23 1 30 23 is 

60 1 4.--.. -- 0 £4 31 62 £4 39 
710 1 1$ 7f 45 110 79 do 

P"3U 	 7,,1 3 1 2 s 3. 

73-soNAA 1 4951 14 71 51 4 
* 'AOUAhE 7300 1 17 U 31 A Is 7. 

MFOU&NE$, 7310 1 29 56 20 79 54 As 
M R.I DA..A 7320 39 t 55317 9 
.A.M 7330 1 n 91 51 121 91 92 

PAMBAL. 734 1 27 2D 0 t0 29 .5 

M.3XJ331 4; 61 11 V3 42 56 
EEEVER 1100 1 40 ?o 41 97 09 C1 
,,,A 0 U 0 V. s110 1 1 91 53 127 91 1 

F r.30 1 34 59 34 92 $9 53 
SAGA.A. r.30 1 1 4'2 2 59 55 

.. NGCJERE 2 I 6 4 40 0 61 54 

SARK=Zf". 2l0 3.54 39 97 13 319 3 

ZAXip.A 	 m23 1 47 54 3S 74 54 47 

8:30 1 23 21 15 it 22 
YAN.YA.<. 0240 1 1 3 10 It I) 32 

3.O*J~A m4 I dl 57 39 74 is 51 
LOL. 110 1 13 946 10 72 
IE*tR MOMAP SA 23 1 59 a. 50 87 1 
MBE E.,.t 130 1 I 1 e 9 m3 14 14 
SA A... 34 1 6 4 3917 	 24 
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990 20 2000 " 
- ' -

,CaloyNedsaalory NeCN.d CCalm ,,NNees C Ne 11yN.d,CalorNeds 

Met P tonlyood 2 M . omy.food Paot.2yood Poinyood 

Anosehont Cods F -
19979Yieds 

(%) 
Mm-imnL 

(q6) 
M-- Lud 

(%) 
0Sca 

.44b prod. 
oSal 

0 Prod. 
1% ELosoa 
.40a y d 

A.ROK CODZ E O CAP 90 CAP 20M CAP 2NOW CAP ZP4 CAP =( C 2 B 

zcj1cirSA 2 92 25. :23- T- 1 99V 

BIONONA 2100 2 92 174 114 12 2l7 7 

DIOUL4U0, U. 7120 .1 109 194 Il4 1s 109 9 

SDULAN. M20 2 43 772 7 130 1 209 
7EN','. 2i0 2 91 25 1 20 8 52 

V7140HORI 2240 2 2 90 90 79 1 39 

OVU=.UE MO 2 245 151 251 27122 

CAROUM . "310 2 29) 14 154 7215 14 9 
LUAOJO. =0 2 97 & 14 S 1402 90 c2 

,:=N T.o 2 50 o4 131 it " 1U 

N2AC ,.S, 2320 2 9 37 25 23 26 20 

NI.AYk. 2320 2 92 243 741 IN 10 

SA .KEL '100 2 V 102 1 C 14 2:2 75 

BA !220 2 45 10% 1'c2' 9700 

0" =O'AI. 5)0 2 I 1230 2230 in 1.1 9' 
lRat.5240 2 121 932 91 2it 99 

KE~cc; .1 2 6) dos 3w. 106 97 56 

BA.hA-WA7 :710 2 52 I2N 194 71 "1 9 

FON.,O229.BL :23 2 71 110 71 102 120 10 

SAL.E.MA7A. M23 2 55 m6 94S 104 75 AS 

N~AO.IC2A.KA~k'( 
SAL4YA. 

TA WBA COUS-A ,106 
5240 
52 22 

2 
71 
70 
t05 616307OIOIl 

341 
340 492 

3M1 
3UP ."O0 

1" 
15 .9O 

203 
99 

2 

1.4 

KTOWTN' 5120 2 122 VA -4 12 2 

Krt21A. XA'. 5120 2 4 144 144 54 39 41 

MA A=.7-" 510 2 123 371 371 172 23 150 

V--AA !340 2 63 624 C 25 222 6 

6,22 2 214 215 I.5 26 10 22 
f.20 2 ~ 2 274 16 244 276 24S 

KOU Ir2 2 201 25 205 2m 201:2 

MA~.LVA ODA 61.30 2 213 194 294 272 194 204 

SCAN'-Xk 4.140 2 230 293 93 "70 293 10 

LAOL.A-- !2w1 2 232 21 21 242 21 64 

GANDIAJX CIO 2 23 27 17 24 27 20 

N'. = M 0. C 2 204 252 251 221 252 22 

2.-DFFAN"S. 427 1122623 134 

NIORO.).R.? 4300 2 12122 :2 223 :0 

*r DI* . 
W91.KA SAL4 

PAOSX=. 

622 
6220 

2 
2 

. 
267 
274 .0 

22 
272 .4122 . 

1270 
170 0 

22. 
272 0 

22 
21 

WACK MOCIUKA. 031) 2 176 227 2177 170 17720 

7142S 7100 2 42 42 '2 42 42 '2 

MAAV. 7130 2 42 'A,' 42 42 42 

rA7ICI WOO 2 0193 16 o 04 

FAT!-- 921 2 91 $4 68 1:11 400 

MUK'IHA. 9220 2 139 220 220 154 2210 69 

FTh74A. 9120 2 1:5 57 20 V5 43 

NAikXAP. 92)0 2 66 71 1409 73 40 

,A-.AOJUNE. 9140 2 u9 61 91 'S 74 

F0OKlh)I OUG K. m2 2 77 16 n965 

W-o,9210 2 93 237 2 3' 

~ m2~OR 2 0 0 0 

?OUMAC3227A 
GOSSAS 

9210 
9301 

2 
2 

23 
Ii 

0 
220 

0 
21IO4 

2* 24
U3 l9 

9110 2 85 122 212 lit 244 WU 

LA24O.WL 9320 2 a 2i1 P3 124 144 93 

OL1IOT 93310 292 95 99 1%. a5 
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Cijory R.ui-c=ms Satiafied by Arrondimement. Sciec:te Land and Productivity Devwlopmen 

1990 "W "M 2m 2= 2 
e 

% C ory Heeds % Caloy Nmds % C&lor7Ned Calery Ndi %1Ceolry Nemd %1Ceory Ne ds 
Met Pnowy.foad 09xx Pnow o. d Pho!n.ylood P©noT.foad 

19 149 Yid Ms i LoAd MI % .oa 0 Sm 0 Sag 11Lu Foa 

ArAemnt Code Eaeaea. (4) (M1 (M .4% PNO& 0 Prod. A .4 ,i~dp 

AAOrD CODE E . CAP. 90 CA? 20M CA?NMX CA.P20P4 CAP CAY . 

A 1010 9 131 279 741 I7 I1I 

k O. 101 2 15 11 171 211 152 ;Om0 

DA.O" 10110 2 166 13 w36 L22 166 14) 

DIOULAOLiON. 10120 2 109 125 121 1in 92 m5 

N=NhA YORO F 10110 2 1"9 do1 in 77 199 115 

S!.M1OU 100 0929 10 5 2 101 

LOUN)" 4O. 10210 2 10 351 In3 133 171 101 

DA77ACO= . 10=0 2 50 91 47 136 97 12 

DtENDIL l0ow 2 95166 166 114 96 105 

MARSASU W. 10240 2 134 S 1its 1134 101 

?ANAFF. 10=1 2 124 15~7 151 176 :is16 

" NCOM 0. 10110 2 109 373 37 151 IN9 99 
KOUJHL4NE, 10130 2 115 264 244 Ito 128 7 

PAIOMJ. 10330 2 170 31 313 247 1id 1IN 

0 60 91 83 58 

DEAJLE 1 1 23 25 17 15 25 22 

LNC:JLMED 2 2109 1932 116 142 1073 

Note. ECOZOE - I fer tke use WesIki 60lm un6e ruiiaJ aid 2for uses %Ier abee. 

9 
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Table 4 

Moderate A co.-ra Pot~etial Land Ata by AklniMCI. 

Lead Ais AD ACMod. Adt,,ud 
Total Wft,10 Medete P.duur%.d Potena Poesaual 
Laud A4r. PoinA& LA4 OtAe Owde Pe,'ottt:.-. 

A. endmsn 
ArOND 

Co.e 
CODE 

Es o. 

E CO 

Aiss 
(000 .. 

ALL L.AN2D 

Potenital 
a 

NON AO 

La 
(( Oht) 

ALL MOMP 

s 
(00ka)k) 

PFS LAND 

P.ew,"ud 
(0000 

MOD NRES 

RAamrw 
(84mka) 

AS LA.S'D 

.g r.: 
(DX ".) f,.X,: 
4 
AX - P . 

DAKA. 110 1 Ma.i0 42.39 I.5 4.'17 •1.m:.0 ' ""
,.,AEAR 1100 1 1.3 4.2 4.1 :,0 4.2 1.6 C.c 
PUINE Ix0 1 1.1 S.1 J.0 Oj 0.0 00 C 4 
bE13JO A. E 13 1 403 30.5 10.4 13 0.7 .3 :4 

"Z5Mr1, 300 302.134 14w - 0.07" 0 '"&.675 ..t73 ' , 
BAM3)EY 3101. 15,3444J,9 11312 0 110..M 10a.It-23 6!7W 6( 

RABA GJLAGE 3110 1 40.3 14- 25.6 0.0 23.6 117 .j 
LAMBAYE 31 44.5 01 414 0.0 44.4 17.7 =7 
NOOYE 3.30 1 $0.1 0.0 50.1 0.0 50.1 Ai =. 

DIO1RSEJ 3.0 1 131 2.74 117. 6 0 117 943%.531 .X31 
N37Y 1210 1 60J 23 U.5 O,0 U.5 45.7 3C.? 

3730 1 65.0 4.4 3.6 0.0 53.0 is.: 33.6 
MBACKE 3300 1 127.13 2049 146.609 0 14669 124"45 11.943.1 

LAEL 3310 1 0.2 7.2 611 0.0 Ei !..6 44.4 
?"DAME 3320 1 91.0 13.2 4.1 0.0 4.1 711 11.. 

S~T....O~ji 
IAGANA 

4(1.0 
41W 

1 
I 

4510.M5 
4-3.3d 

-427 49 
53.36 

293377; 
0 

107].W4 
70.619 

~ .'Mis 
0 

1glat 
0 .3: 

3 

MaANE 4110 1 242.3 2421 0.0 34.5 0.0 C0 .. 
RAO A:20 1 122 w3 0.0 10.5 0.0 00 33 
RC. --E O::)O 1 377.6 377.6 0.0 3.7 0.0 0.0 09 

MATAM 4200 1 223369 =39M2 23377 747.46 r7,20 ?t411: !1094 1. 
LANE. 
oLR GU 

L 
. 

4110 

4=0 
0 
1 

603.3 
1461.0 

54. 
12421 

5. 
211.. 

3.6 

14.1 
5.1 
1tL5 

40.4 
1j 

3.4 
0.. 

SEMME. 
1.100.OC?.. 

4730 
424. 

1 
1 

mi1. 
197.0 

243.7 
197.7 

03.5 
0.1 

0.0 
0.0 

13.5 
0.1 

13.2 
C 

3.1 
1.1 

PZDR 4 X 1 1334.127 1334.17 0 23.03 0 C 11. 
CASCAS, 4310 1 333.0 333.0 0.0 U. L.0 CC 
N,'lOJ.1,. 4320 1 443 434.3 00 120.4 0.0 CO 1-9 
S.=E. 4330 I Z7.7 137.7 0.0 0.6 00 00 .3 

E-.30"*-RAC 430 1 320.2 329.2 00 1.0 00 

SA KEI' 3110 1 140102 !54'7 uo23 0 UC25 54S!:....:: C5 
:)A%WA.Rh. 3120 1 I40. 75.5 U4.6 0.0 6 6 3. :0C.3 

WWA I HIM43 291j 7i.0 _______________ 

MIOL1 
P0%EL. 

7100 
r710 

1 
I 

16.003 
41 

37.04 
1.1 

730ms 
41.0 

:0 
00 

502 
41.0 

6A7 

34.0 
4* U, C 

Z.: 
NO.IEOIM. 

,ES 
720 
7.' 

1 
1 

47.3 
12.12 

293 
74 491 

3W. 
77 24 

-13. 
17.5'9 

34,6 
70U 

2.4 
3643 

ms 
4".2.4 4" 

NoT1, 7210 1 50.5 73* X4.7 di 2u. . :5.0 
POUT. 70 1 43 3W 10.0 11. 9.4 0.1 53 
"IE- ADA, 7230 1 01i 10J 403 00 403 344 n.3 

MIAOJANE n31 1 323"2 0=4 143.UO3 m420 '.37.03 I1*370M55:. 
MEOUANF., 7310 1 111 12.1 2.1 27.3 2.2 =35 1.7 
MERINA DAXNA 77"O 1 64.6 34.7 331 C.6 33.3 2U 33.1 3. 
NJAMNI. 7330 1 71.3 17.2 4.1 o,4 73 4.7 31.5 i: 
PAMEA&L. 1w4 1 73.5 40.4 MS9 1352 20.11 171.5 :c0 

LOUGCA sow -- O11..4 =Q311101 1~ 4 150.293 !=271~T. 
XEBEMER F.1 I 193.r27 Z!7.71 CIA 21.1 0.73 44 1!307 

DA.AOU MO'51.. r,1 1 161.1 3. 1.0 1.1 120.9 02. 413 
NDNDE, .20 1 1411.1 094 71.6 1.1 71.6 0U 73 ..7 
SAOATA. r.3so I 842 70 4 1 6 00 234 11 mi. 

LINOUF.-F m 1 1"9.04 114143 W761 10147 4A Iu,0316(73 0 43 0 
BARE=~1 
DARIRA. 

C10 
&. 
20 

1 
1 

224. 
3043 

140.7 
16.6 

6013 

IJ07.7 
443.1 304 4 

541 

-A4.7I 
. 

a 6 
: 

DO=10 1 433.3 413.2 20.2 2111.1 X.2 173 :,.9 
YANG.YANO. 0740 1 424.1 4209 3.2 217.2.7 3US.2 

LOUGA flm I ,'.161 3.W219 1342 im22 ,!397 13r45 X.: " 
LOL. 1310 1.3 053 0.0 0.0 0.0 cc 0.1 
FEUR MOAJ.R SA 0320 1 20.2 M12.2 00 41,6 co 0.0 "5 t 
MSE23 1,030 1 0.1 2l. 0.1 0.5 c c0 1. 1 

SAO... 0.' 1276 .o * 4.3 ;:1 75 
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Modcratc ApncuIw:.'- Pot¢c:!J Land Arn by ArrondimeoeaL 

LndA AA ACMod. Adji*d 

01,J WIt No Modemat Rm.wd Potana3 Potnal 

a d A.S- PoteaJl LuM Wtads (id P@=mn fS4.o 

MAJe Potounl Laid AMM RSw P.mwr'w Us Ratu, 

Andmb-cal God Esou o(00it) (OWka) (0 k) (OWka) (O k,) O (Owit) P 00ka) 

AROKD CODE EC=O ALL LAND NON AO A'-. MOD? RE.SLAND MOD NRFS ABS LAND MAX . PLAN

=;,:ZiO 

DIONONA 
2000 
7100 

2 
2 

O-L, 

51704 
lta 

7r,Cad 
9C7 

N 11 
5-. 

69377 
m'RI 

-2m.731 
74 M 'l 

1% -Z!,35 :": -31 
t 

4!,; 

DID,~*Oj 7110 2 1t5i I22= 61.1 222 47. 404 : 1 C 

WqDAr, 2170 2 144.2 393 104.4 17 91.3 7 z 20 702 

7r".NOUC,. 7130 2 90. 54.4 4.1 23 31.4 4.7 tS 

,ENGHO . 7140 2 1M.2 45.4 545 244 34.0 2aX I Ic 

OLjsSOL.IE 
CBaROU 

mm~ 
2 0 

2 
2 

fl.444 
42.1 

42.073 
11.1 

20373 
11.1 

0 
0.0 

X.371 
11.1 

724:702 I! 
9.4 

Cipt: 
u 

; 811, 
5. 

LrL'A OUO.3F. =20 2 47.1 32.0 "!.3 0.0 153 13.0 3.7 

2309HHCn 2 1A= 50.249 6403m 1.232 55.15S '4527111177 PSI 
?,7Af17;.PS. 2310 2 72.2 24 423j U 37.7 12.0 -..5 C. 

?..WA. 2370 7 4.-1 23.9 1.U 03 17.5 14.9 10.0 30 

m~ 2 '.It31R.19I K0 07.9 5 .5 :m 35715709o.71 

BA17- 5100 2 71m.601 W2.507 :10.162 3.4.049 1013173 U4. 7"913WSo 292 

B4.A" 5110 2 53.0 75A.2 62S.0 104.0 I.1. 47i.53s:19 :c 

O0JDPJ. 5130 2 69.,5 3933 2,. 30.1 21. 2431 13j u3 

K l..5140D 2 511.1 3400 .r 1 00 17.15.5 104.9 1C.5 

-' 2 64.291 .3m0m7 37 7244.'9 :?U,3) ::S.3. "0'393: I** 

D~A2. -.510 2 !39.3 4001 10.V.5 77.3 46.4 3335 2e.5 1 

FON "'CLB0" 170 2 234.2 2S.4 1.1 0.0 5.S 50 4. 41 

SAL:EMA-A. !n3o 2 1903 '213 l !.2 74.0 C7 42.1 72 

SARAYA. !210 2 662.5 410.0 52.4 00 52.4 .6 259 

7AMAC..,A 531W 2 M9.9017 34C~5 :1453.15S in0136=.027203 ::C: I2 

9 0 vMPE7ZI.V.. 310 2 606.7 V7. W09.4 2010 33$&0 7M.4 19p1.3 51., 

KOUISARAP. 532 2 309.7 94.4 ,153 1004 1415 1703 sod4 744 

PA- CO NT 5330 2 513.5 41 212.2 3.5 2M9.1 17.7 119.1 29 

W.PA*5.*t 429.1 307j M213 4j 2LIJ33-.0 13A40 9 

"O.Z 000 2 :1C2.57$ ; m;50 .A. 2410 f- -1.3.4.7,402S.I. 

KA .0 61.021 :50.05 M -17. 23:S: 74.4473 61..2;43 46 c'7S i*ii43 

,110 2 13;.9 31.1 l0c., U, 100.4 V.1 345 10, 

:.', C.::0 2 437.1 372 39.09 t9.2 35. 4.0 1794 r3 

NO'A."E.N{ ZA3 4130 2 CI.4 1.173 64.1 12d.3 204.1 2%9.2 14 .: 

NOAXD:A 440 2 1170 .5 114.7 1.1 12.416.2 U14 5S 

KAOLACX 4202 2 1V.017 43.913 143044 5041 1414$A -1.114A s*,uw 

OAN-X&YE. 0210 2 51.4 19.2 37.2 0.1 )w. 27.1 11.3 

NDZOM.10. 4270 2 41.7 10.1 51.0 :3 50.3 43 414 A. 

,-I.--" 4A1230 2 733 14.1 59.8 .11 59.7 S1 U0.1 U.0.1 

NI'RD.. :? 309 2 =-"91 .3.M4 2100.5 0.9 27. W2, 10.0 :s" 

MEDA ski" i 410 2 5. 2j.3 55.70 53.4 454 4Z.6 40. 

PA X. 20 294.7 .7.1 109. 13 £0.1 71.9 403 61 

WAC NmoLNA. 4330 7 1.3 4.4 641.7 U.3 c42 513 Y2 5c: 

71m9 2 7P.537 17.537 42 2.0Lm 59.574 5O031703Srl; -34 

30 . 2 793 17 3 c17 0.0 59.4 0.33. 1 

OUhl. -'i. 0' 2 84",7 €) 5 O01 C413 4 7 ,.o : 
FA-.1I ;10m 2 204A12 13214/4 3.43f 37 1666 306" 6!92 £0C. 

D.A4A0. 9110 2 55.9 112 42.4 1.3 W~. A0 77. 775 

DAL.91720 2 112.7 94.5 2.2 0.4 27.4 23.. 1.0O A 

fA.NKAA. f9130 2 31.4 u. 30.8 00 303. 20.2 If6 '9 

r7A C.YE-. 9100 2 W.3 7732 330 00 33.0 73.0 3.1 7 

FOL'N!O.CK: 92m 2 3073 137.1 102.7 24141 :47.014 INc "i.9 02:709. !43!1 

I-2O.10 2 9.2 273. 6O~. f.5 5"4 405 334 25 

hIODIOR. 92 2 64.1 64.1 0.0 0.0 0.0 0.0 C.0 c 

T~1.BC'.~. 92 194.1 4!.3 1094 19.7 014 70.9 V.5 14 

C_______ 

CO~AL 
9340 
0910 

2 
2 

93329 
159.3 

1413 
174 

Z!7094 
1.37 

32.71 ms."54 S,.70 3.2" ,050 
1.1391 .50-77 

LAJH0Kh7- ts 2 70.9 173 53u 0.9 2.7 )400 7 

wLAzlO:.?R. 9330 2 42.3 03 c7. 0,0 02ci 15 2 
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Mode, te Aoculrural PotctaJ Land Ar= by ArondiWm ¢ZL 

Lad Arsm Al A Mod. AdWW 
Toa %k No M3.mw Romod Ponzahl Powsa 

LLAd A$-. Powa a L. Olad. Ousdm Pemas tl.Lzd 

Alm poma, Lod Aim Ramorm Rsm.va Ui uai d 
Anoidam sai Cods Eagou (000 ha) (Om ) (W k4) k.) (00 k) (000 b.) I) (00it)(ODD (O 

AROrD CODE ECC. A.LLLAND NON AO ALL.MODP PR.ESLAND MODC'RES ABS LAND MAX.L P..A.N 

KO.Aiw T - 074651 "2141 1620.3 341.0n 13TL943 114736435irr-Ili6%a4c 
tOI.A 10100 2 CN39 14s341 6W0U2 164.414 541342 4W.6007 30t.634 10.I 

CAW. 10110 2 2421 1 WO 119.0 160.6 107.6 37.2.. .7 
DIOIJLACOLON. 10120 2 1013 '3 34. US 77.4 45J .1 V.I 
MEDA YORO F 10130 2 471S 84.4 IJ'S 132.A 2M. 234.2 1XJ 4C0 

SED.OU I025 2 ='.333 191.1 5W0.93 9.697 4'71.743 4x.920 2U5.60 93w45 
BOUN=.N . 1Imo 2 2C.S 6u 21S 0.0 2190 IC46 .D Z.d 
DIATTACOL'DfA. 1C=0 2 713 2.4 473 4.4 41 17.32 243 l.3 

IVIDE. 1r 2 19,3 1.4 1413 40.3 113.7 6.7 641 243 
APR.SA=UK5 10"40 2 693 24.1 453 16.4 )A.7 30. 20.3 93 

,ANAFF. 1020 2 102.126 743S3 0 1. 106 7. 

%VE.INOARA 1036 2 *23.755 104.1m 410337 070 1.21 o69 c5:4 64.356 
BOCC TO. 10310 2 27:.9 7.1 196.1 ?3 151.6 8213 11.1*0.3 
XCUNIkN. 12O 2 141.7 5.3 139.4 s.2 134.2 115A 7.6 21 
PAXOUP. 10330 2 1071.2 243 ci 1. 72. 1.4 3 173 

5Z.i~CA 0k 10.7,n *.34 4.076 0449 2.39 3-VAp 7.Z 5,.713 

DC , ZE 1 1 ,60 ,1 2.3IJ9 Lm 1.41 1.26" !A 7S 
:Nc. "ED 2 2 11.030 422 .n93 1Io 5.4u1 4,61 3.= 9 1.35 

Not.: E.C'.ONrE - I tot tin. utim th" ,nbu. rainuLfLad 2 fowuas at w sbam'u 
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P..ai:and L~A:'. Use Sta~scs t-%Arronducmen 

- Lud Dhas
7.11 W1 Pat Toa Rull P4r1ou Per 

&naJde.0.it Cm a ELaes paisoa Hmug 

AR0N- CODE ECOZ3 P-OP1%9 *or ROO L.A'; RtR pop 72x POP F.20 0 P-) o 

DALKJ. 7I7 6U5 0.0 0.0 1C3 0 0,0 
7=N120 72'2.5 0.0 0.0 Mt8 0 i:5 

S--BIRC T&I :300 1 1 0.0 00 31.1 070. 
D; R r "4*0. 424.7 . 4 "8. 4.. A.41!~7-

EAMBF 3M7I2 700 214 03 ?r.07CI 49.618 05 
BABA CARAS 37.10 1441 44.7 0.5 52 52 . 
7.AMI-AYE 3.2 1 74) 10 It0 0599 993 
NOCY!370 97.' 77.9 03 312 9 4 

1=0 7 1506 3 00 s so 0. 

MB/ACKE 3NX 7 20113 234 C3 4031" 33f 057 L.5 

N--AME 3320 7 M3. 04 54 73.41.5 

4720,N k..87453 413.-77 18..46 20.3 
3.B10..$E 420 1 53.3 .74 61 40 0 

RAOd:20 7U 774 44 01 57 5.2.5 
; kC E717 43 0 7 M f4 46 00 d23 t594 

?OA'7AM I-x 247 DA c347. 3.1 3747W98 W3 
LANL4:10 7500 500 77I a7 $1 141 

O7.ROSSOOJL 4230 7 704.7 9"I C.1 149 7137 :74 
ZMM!. 12M3 . 531 533 0.1 70 70 1771 

TW1"OG.~ 4240 1 355 .5 7. 34 54 1.1 
FPO:)R 400 7 757.5 713.5 :.7 7 74dm8 14.5 

C4SA0 7o 47.5 4753 0.1 39 09 74.1 
N:)I-"K '020 7 17L 49.0 00 5u 49 X07 
S/AL:E. d330 7 E40.1 29 2 7.7 

3~7.1.4 134 3!4 - -407331 
34., (3(C3Y...l X 

:13C is SUW3 65 "6'~ 2520 

1c 074.47.k!xF C.3 7,7. '17 . 

-el I.'. R39 CS 3.4 0%.4. 4.3 
'770 1 55.5 5.7. 04 04 464 
T:72v 1 77,3 V3.1 7.3 243 776d _ _ _ _ _ 

720 71 47. 2044d. !501375 174 t51 1.8 
-1.70 7 "4.2 44.2 0.4 54 54 :.5 

P0.' '1 '74.4 75.3 0.7 407 i07 470 
i~~AA 9105 843 05 *779 770 40 

AV.ASF 4 3:.1 71f.2 :4 4C' "7d 304Qt 
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7able 	6
 

Calculation of Land Carrying Capacity
 

tood V-ioriy Crop Choices 

T:98 	 Tal Calory mes-o Calculated as 2300 calories per day of which 8:% isprovided by food grains, ti.es
 
total population.
 

R:k 	 Ru'al ctlo-v ntels Calculated as 2300 calories per day of which BC% are to be satisfied by grains
 
(paody, millet, maize, sorghum and cowpeas), times rural population.
 

LRv 	 Land -e<uired !o meet rural calo-y needs Calculateq as RCM divided by average per hectare calory
 
production 1987-89.
 

UL. 	 Usable land (moderate potential) iscalculated as ALI moderate potential land less 15% (for inclusions),
 
then less 33% for fellow reserve and naturaL vegetation. If this is less than the actual area planted
 
in 1989, UL is set to the 1989 area.
 

LP-	 Land pane is calculated two ways:
 

Determired tv u-et population o-ow-h
 
'P. average p~antea per rurml person in 1989 times 2000 ruraL population. If this isgreater trian
 

UL then LP-UL.
 

Dete.mi"ed bv :!t usable available
 
LPR Alt usaoke land (UL)
 

.PFe 	 Land planted to food grains iscalculated two ways: 

Cetermirtd by food productiom priority:
 
PFs lowest c! rural calory needs divided by per hectare calory production (LR) or UL (but retain at
 
least IC%of 1989 cash crop area)
 

Detei ;ened '0!9 Op oo g n 9 t s
by C 

.PF- percent of !and ptan:ed :o food grains in1989 times LO.
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AN:NEX VII: 	 An Inventory of Technologies Available to
 
Senegalese Farmers
 

In the preparati'Tn of the Senegal Agricultural Sector
 
Analysis an Assessmenc of technologies -- their availability,
 
suitability, impact, and potential for adoptioni -- was necessary.
 
.his annex contains a brief review of other technology
 
assessments, and a partial inventory of agricultural
 
technologies, technical packages, or ro:onmendations available to
 
Se:.egalese farzrers. This inventory is only illustrative, and
 
preference was given to technologies that a) have been tested on
farm in Senegal, and b) have economic analyses and/or yield data.
 
When analysis of certain technologies in Senegal is scarce,
 
references fron other Sahelian countries (notably Mali and
 
Burkina Faso) have been used.
 

Cther assessments of techroDogies available to Senegalese
 
farmers exist, most notably Sene (1985- and 1987') and Miller et
 
a!. (1988)2. While all three assessments conclude that
 
technologies, technical packages and cultural reccnendat',o
exist in Senegal for the majority of crops, as well as animal
 
he.lth/traction/nutr.ton, the documents give little or no
 
.nterpretation of potential impact on yield, productivity, or 
adzt:io: races by farmers. These technology assfissments are 
merely Jc- lists of available technologies, without reference to 
primary or even seccndary data sources. The assumption is that 

the technology exists and is 'farmer-ready , its impact on 
yeld, production, etc., must be positive. 

Sene (19E5) reviewed agricultural research results in 
Senezal from 1Q59-84 and evaluat,d the type, :%,aity, and number 
of finished agricultural technologies ready ro transmit to the 
Senegalese extension services and farmers. The successful
 
research results cited include technologies for recess-onel 
agriculture (sorghum along the Senegal River), peanuts in the 
pnu.t Basin (although noting little progress in the period 1969-
S4), cowpeas in low rainfall zones, horticulture, animal 
nutriion and equipment for mechanized row seeding and peanut 
harvesting. S6ne also cited examples of rc'search stagnation 
where little progress has been made: irrigated rice and -aize, 

,1j -ru s. ! es 'e:- 2ces e es e 8:#P, a:: a.e , 

:e'a~~3-,c assess'-ent c# stage of -eav''ess '.. 1..00- !^~ C,&2-:J.iJat ~ie 
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fertilizer use (without subsidies and with reduced credit),
 
plowing, and animal disease control. Although this document is
 
somewhat dated, Sene's criticism of ISRA's crop production
 
research program's lack of attention to socioeconomic factors or
 
to problems faced by farmers and the extension services remains
 
valid, although this situation is changing'.
 

In the document by Miller et al. technologies and
 
constraints to adoption are only superficially described. The
 
main conclusion of this report is that technologies exist in
 
Senegal that could make a difference in agricultural production,
 
but communication linkages between the national agricultural
 
research systein and farmers are wiak (i.e., the extension
 
services do not function efficiently or well).
 

The annexes from the World Bank agricultural research and
 
extension projects5 which present, in tabular form, the results
 
of ISRA research and the technical recommendations ready for
 
extension to farmers (Tables 4 and 5). The original sources of
 
data are not cited.
 

As stated before the following inventory is only
 
illustrative and not definitive. Many of the technologies
 
included were generated by the ISRA/Djibelor (Casamance) Farming
 
Systems Research Team during and following the AID-financed
 
Agricultural Research and Planning Project (685-0223) with
 
Michigan State University. The original data (1983-85) from some
 
of the trials has been reevaluated using updated production costs
 
and is included here.
 

4The A%0-financed Agricultural Research II Project (685-0957), and the World Bank's two projects
 

that work with ISRA (Senegal Agricultural Services and Second Agricultural Research Projects) are making a 
concerted effort a) to encourage better coordination between the crop production and farming systems 
research departments as well as with the extension services and farmers, t) to give priority to on.farm 

trials, and ) to include agro.economic anaysis of field trials in the research protocols. 

world Bank Report No. 8079-SE, Staff Appraisal Report: Senegal Agricultural Services Project, 
February 1, 199O, Annex 1, pp.1-3; and World BanK Re rwtNo. 76?.SE, staff Appraisal Report: Senegal 

Si:ond A;ricu.:urat Researcm Prcec:, Feru.ary 26, 19;0, Anex 6, .1-Z. 
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1. CASA!)%NCE 	RAINFED RICE
 

TYPE OF TECHNO OGY: Fertilizer recommendations
 

LOCATION: Fadiga, Kolda Region, Casamance
 

RESEARCH OBJECTIVES/METHODOLOGY: ISPA/CRA-Djibdlor Rice Research
 
and Production Systems Research Programs on-farm trials to test
 
fertilizer recommendations at 0, 25%, 50% and 100% of the
 
recom=tRnded dose. The recommended dose per hectare is 200 kg NPK
 
(8-18-27) and 	150 kg urea p r hectare.
 

IMPACT: Fert. Dose Yield % Increase
 
0 1,517 kg/ha 

25% 2,603 kg/ha 72%
 
50% 2,139 kg/ha 41%
 

100% 3,555 kg/ha 134%
 

ECONOMICS: 	 Results of economic analysis summarized in Tables
 
I and 2. Marginal rate of return (MR) between
 
use of no fertilizer and 25% of the recommended
 
dose is 633%.
 

1.R is the ratio of additional benefits to
 
additional costs between each pair of
 
technological options, expressed as a percentage.
 
Marginal analysis is used to assess the relative
 
profitability among alternative treatments.
 

CO:STPrA:NS TO ADOPT:ON: 	 Information at the farm-level.
 
Availability and affordazility of
 
fertilizer.
 

RESEARCH REOU:REMENTS: 	 Updates of farm budgets.
 
Evaluation of farmer constraints to
 
adoption.
 

DOCt..ENTATION: Mbodj, Y., G. Demay, et al. 1984. "Resultats
 
analytiques des actions multilocalts d'evaluation des varidtes de
 
riz en prevaluation des varietes de riz en presence de
 
diffdrentes doses d'engrais." Djibelor, Senegal:ISRA/CRA.
 

Broughton, D., T. Crawford, M. Krause, B. H. de Frahan.
 
1990. "Economic analysis of on-farm trials: A review of
 
approaches and implications for research program design."
 
East Lansing, Michigan:Michigan State University, Dept. of
 
Agricultural Economics.
 

COM.ENTS: The Broughton, et al. paper illustrates a very clear
 
method for developing a recou:nendation from agronomic date, using
 
the CIM.M.2YT approach. (CIM2MYT. 1988. From aaronomic date to farmer
 
recommendations: An econcmics training nanual. Mexico:CI.MYT).
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TABLE I
 

FERTILIZER TRIAL FOR RAINFED RICE (VARIEfL' 14411/9) AT FADIGA (KOLDA 
REGION), 1984-1985: PARTIAL BUDGET 

Fertilizer Lcvcl 
Ilcati 

A 0 Al A, Al 
Averagc yield (kg/hectarc) 1.517 2,603 2,139 3,555 

Adjustcd yicld (-10%) a 1,365 2,343 1.925 3,200 

tMonctary variable costs (CFA francs) 

Quantity of 8-18-27 (kg) 0 50 100 200 

Quantity of area (kg) 0 37.5 75 150 

Unit cost of 8- 18. 27C 107 107 107 107 

Unit cost of areac 112 112 112 112 

Moncta r;" cost of fcrtilizer 0 9,550 19,100 32.200 

Other costs 0 0 0 0 

Total monctary variable costs 0 9,550 19,100 38,200 

Opportunity variable costs (CFA francs) 

Labor (day.s) 
Fertilizer sprcadined 0 1 1.5 2 

Avcragc daily war~c (CFA francs)d 500 500 500 500 

Total opportunity costs 0 500 750 1.000 

Total variable costs (CA francs) 0 10.050 19,850 39,200 

Net bcnefit (CFA francs) 106,493 170,110 130,308 201,365 

a1hc adjustment factor rcprescns an estimate of fariner management and possible harvest losses. 

bUp to a level of 2,000 kg/hectarc the yield is valued at the paddy rice equivalent of the 1990 consumer price 
(135 CFA francs/kg times .67 (paddy milling cocfficient) less harvcst cost/kg (.025 days/kg times 500 F/day
- 12.5 F/kg) - 90.5). It is assumed that up to 2,000 kg serves as a substitute for purchased rice, given the
dcficit situation of most farmers. Any yield above 2,000 kg/hectare is valued at the official 1990 producer
price (85 CFA francs/kg) less harvest cost/kg less farm to market transport cost (2 F/kg) - 70.5. 

Cbourcc: DPCS, SENCHIM/Ziguinchor. 

dEstimatcd from .urvcys conducted by the Production Systems Team in the Casamince region in 1982-1984. 
The daily wage represents average returns per day of agricultural work. 

Source: Boughton, D., E. Crawford ,M. Krause, and B.lH. de Frahan. 1990. 
"Economic Analysis of On-Farm Trials: A Review of Approaches and Implications

for Rescarch Program Design." Michigan State University, Dept. of Agricultural

EconomIcs, p.9
 

.V 
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TABLE 2
 

SENSITIVITY ANALYSIS: 

FADIGA RICE FERTILIZATION TRIAL 

Part A3A 


Avcraic vicld kl-,1ha) 


Adjutd vicd ' 


Gross ficld hkncflt (FCFA/a) 


Fcrtiiiucr cost (FCFA/Ih.) 


Labor opportunity cost (FCFA/ia) 


Total opportunity cost (FCIA/ha) 


Nct bcncflt (FCFA/ha) 


-Marginal ratc of rcturn 

Part B~b 

Avcrazc yield (kz/ha) 


Adjustcd vicld (k.,,'lh) 


Gross fild benct (FCFA/ha) 


Fcriiizcr cost (FCFA/ha) 


Labor opportunity cost (FCFA/ha) 


Total.variablc cost (FC7 A/lha) 

Nct bcncfit ,FCFA/ld) 

,Mart.inalrate (ifreturn 

Avcraeyield ,kiha) 


Adjustcd yicld (kL/h1a) 


Gross ficld bcncfit (FCFA/ha) 


Fertilizcr cost (FCFA/ha) 


Labor opportunity cost (FCFA/ha) 


Total opportunity cost (FCFA/ha) 


Nct bencfit (FCFA/ha) 


Marginal rate of rclurn 


aOriginal priccs and costs. 
bFcrtilizcr cest incrcascd 50%. 

7 -

A, A, 

15.7 ( 3 3,5,55 

.(kr,I.365 -2.43 3.200 

106,493 18A,0 240.565 

( 9.550 38,2M 

0 500 1.0 

0 10,050 39.200) 

106.493 170.110 201.365 

633% 107% 

Al A.-

1.517 2603 3.555 

1.365 2,343 3.2M0 

106,493 1,90.160 240.565 

0 14.325 57.301 

0 500 1.000 

0 14.825 58.300 

106493 165.3-5 182.265 

397% 39% 

1.517 2.603 3.555 

1.365 2.343 3.200 

96.254 165.160 225.565 

0 9.550 38.200 

0 500 1.000 

0 10.050 39.200 

16.254 15.5110 186,.35 

586% 107% 

cRicc valucd at official produccr pricc of 85 CFA/kg. lcss costs of harvcst labor and transport to market. 

Sour:e: 3roughton, D., E. Crawford, ,M.Krause, and B.!H. 
 dc Frahan. 1990. 
-nom.: Anasis of On-Far-n '1.ra1is: A eview o Approaches and 
:>::a:'icns for Research Program Desrgn." Stnes 

1 ::u ra Economlcs, p. :5.
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2. CASAASE - RAINFED 

TYPE OF TECHNOLOP_ : Good soil preparation, seeding in lines, two
 
manuel weedings; Seeding at 80 kg/ha
 

LOCATION: Ziguinchor Region, Casamance
 

RESEARCH O 'ECT:VBS/MTHCODOLOGY: Production Systems Research,
 
ISRA/CRA-Djibelor; on-farm trials.
 

PAC2: Production data (i.e., yield increases) not available
 

ECONOMICS: Net daily return to labor equals
 
a. 	Good soil prep + 2 weedings + seeding with 'semoircasa' = 730 

FCFA per day 
b. 	Good soil prep + 2 weedings + seeding with 'SuperEco" - 1020
 

FCFA per day
 

CONSTRA:NTS TO ADOPTION: Availability of seeders and labor for
 
weedings. Information at the farm level.
 

DOC'ThENTATICN: ISP%/CRA-Djibdlor Production Systems Team. 1988.
 
"Propositions de themes techniques a tester en Basse Casamance 
dans le cadre du programme d'appui aux agriculteurs (PAGRI)". 
:SRA:CRA-Djibelor. 

CO.- .ENTS: Although not stated, assumption that farmers use local
 
varieties and change only cultural practices. Assumptions for
 
calculaticn of net daily return to labor are not stated.
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3. CASA_.Iv'E - RAFD LOWLAND RICE 

CY,2F .... : Weed control
TCL- OG 


LOCAT:CN: Ziguinchor Region, Casamance
 

RESSACF O :EcT:VES/MTMODOLOGY: Farming systems methodolngy to 
evaluate the agronomic and economic benefits of herbicide -;e 
(Ronstar 250 CE (Oxadiazon) at level of 4 liters/hectare) for
 
weed control in rainfed lowland rice.
 

.IMPACT: 1) Herbicide use significantly increased yields over no
 
herbicide (1,416 kg/ha vs. 1,651 kg/ha). Howe.ver, yield response

t' herbicide use showed great variation over the test plots. 
2) Significant reduction in the number of labor days/hectare (71
 
labor days/ha. vs. 22 labor days/ha.). The average weeding time 
on treated plots was reduced to one-third that on untreated
 
plots.
 
3) Weeding after more than 35 days (versus less than 35 days) 
increased average weeding time by 63%.
 
4) With herbicide use, weeding time required in broadcast fields
 
was significantly less than weeding time in row-seeded fields.
 
5) Use of improved varieties was associated with a 53% increase
 

n weeding tire. 

ECONCMICS: In the average of all tests, the net gain to 
herbicide use represented an 87% return on the additional costs
 
incurred. Analysis implies that herbicide use is prfitable for
 
any valui of weeding labor above .3 cfa/day. 

C:!:S7:5-,;T To AD CPTION: 
1) Ava.la'ility and affordability of hericide and pulverisers.
 
2) Financial risk. in 9 of 26 tests, herbicide costs exceeded
 
the benefits.
 
3) Information at the farm level. 

.SZARCH REUIRMENT: 1) Need to revise pre-emergence herbicide 
reccmrnendations for different soil types; 2) Comparison of 
benefits of pre-emergence vs. post-emergence herbicides to 
develop guidelines that would help farmers use herbicides only on 
fields where the greatest labor savings would result. 

DOC M N7A7ION: 1) Posner, J. and S. Crawford. 1988 (Revised June
 
1989). "Agro-economic analysis of field trials from a farming
 
systems research perspective: Weed control in rainfed lowland
 
rice, Ziguinchor, Senegal". Staff Paper No. 88-91. East Lansing,
 
Michigan:Michigan State University, Dept. of Agricultural
 
7concmics.
 

2) ISRA/CRA-Djibelor Production Systems Team. 1988.
 
ip :ositions de themes technijes a tester en Basse Casamance 
dans le cadre du programme d'appui aux agriculteurs (PAGRI)". 
..SPA: C.A-Di ibelor. 
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C: .ENTS: Women weed the rice fields in the Ziguinchor region.
 
The variation in yield response with herbicide use was related to
 
the ways in which women used the time-savings. In some villages
 
women used the weeding time saved in the rainfed rice fields to
 
cultivate their aquatic rice fields. In other villages, where
 
the aquatic rice fields were too salty to cultivate, the women
 
devoted more time to their rainfed rice fields, increasing yields
 
above the average. The delay in weeding (>35 days) effected
 
weeding time but did not effect yields. This is because women
 
weed the weediest fields first, then the less weedy fields, which
 
tends to equalize the impact of weeds across fields.
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4. CASAIMANCE - AOUATIC RICE 

TY.E OF CHV=NOLv:Y: improved varieties with saline resistance:
 
With and without fertilizer
 

L ATICN: Ziguinchor region, Casamance 

RESEARCH C3JZCTIVES/..7,ODOLOGY: Production Systems Research,
 
ISRA/CF.-Djibelor; on-farm trials.
 

M :Not given 

ECONOMICS: 
1) Varieties ITA-123 and 	TOS 103 - Marginal rate of return
 
without fertilizer = 389%. Both varieties need lightly flooded 
conditions.
 

2) Variety BW-2481 - R without fertilizer = 389%
 
- .R with 25% of recommended fertilizer= 117%
 
- Variety needs medium flooded conditions.
 

3) Variety BIC'-6986-38-1 	- -AR with or without fert. = 389%
 
- Needs heavy flood.
 

4) Variety BW-2481 - Y'RR without fertilizer = 389%
 
- Needs heavy flood.
 

CCNS7PATNS TO ADOTTON:
 
1) Availabili:y of improved seeds and certification of quality.

2) :nfcr.a:ion at zhe farm. level. 

DTC7YE.... '": IS::A/C;A-Djibdlr Production Systems Team. 1983. 
"Propositions de themes techniques A tester en Basse Casamance
 
dans le cadre du prograr-ne d'appui aux agriculteurs (PAGRI)".
:SRA:CRA-Djibdlor.
 

CO.M.ENTS: Fertilizer recommendations for the improved varieties
 
cited above are 200 kg/ha of 8-18-27 and 150 kg/ha urea.
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5. CASAnk:Cr - ?A:NFED RICE - Diola Rice Production System 

TYPE OF TECNCOGY: Cultural practices -- Transplanting date
 
a. Variety DJ12-519, Maturity=105 days, Transplant at 21 days
 
b. Variety DJ624D, Maturity-120 days, Transplant at 21 days
 
N.B. Traditional transplanting age of seedlings is 30-60 days.
 

LOCATION: Ziguinchor region, Casamance.
 

RIQARCH 1T.,E/METHODOLOGY: Varieties developed by
 
ISRA/Djibelor. Farmer adoption plots supervised by Peace Corps-

Winrock On-Farm Seed Project.
 

12ACT: Compared to local varieties: 
a. DJ2-519: Year One data - avg. yield 43% higher than avg.
 
yie.d with local variety (Yield range of improved variety = 554
3618 kg/ha). Year Two data (prelimirary results) - Yield
 
increases of 1C0% compared to local varieties, produced on the
 
same plct last year.
 

b. DJ684D: avg. yield 88% higher than avg. yield with local
 
variety (Yield range of improved variety = 1471-2912 kg/ha).
 

C M2cS: Seed purchased at 130 FCFA/kg.
 
Modification cf traditional practice. Only timing, not amount of
 
labor, changes. No other 'extra' inputs.
 

C9SThA[:NTS TO ADOPTIWC: If farmers are planting largu plots, 
nurseries must be staggered so that 21-day old seedlings are
 
being transplanted.
 

RESEAR;E FE3U:-RZENT5: None. 

DQCUMNTATION: Osborn, T. 1990. "Multi-institutional Approaches
 
to Participatory Technology Development: A Case Study from
 
Senegal". Agricultural Administration (Research and Extension)
 
Network Paper 13. London:Overseas Development Institute.
 

C .! ..... : This ISRA/Peace Corps/On-Farm Seed Project represents
 
a potentially successful effort on the part of research and
 
extension entities (PVOs) tc work with farmers on their ters,
 
responding to their needs.
 

-7 tr 
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6. CAS6. ..C - MANDIINK RICE ?RDUCT:ZN SYS7EM (direct seedinci 

YF CF .E:HC:OGY:Cultural practices: Seeding in rows vs.
 
broadcaszIng; :mproved variety (DJ12-519); Timely planting and
 
weeding
 

LOCAT[CN: Ziguinchor region, Casamance
 

RESEA OBJECTTVE$MTODLOGY: Demonstrations based on

ISRA/Djibelor research results. 
 Farmer adoption plots supervised

by Peace Czrps-Winrock On-Farm Seed Project.
 

!XPACT: Traditions yields in Mandink rice production system range

from 800-1000 kg/ha. Results based on demonstrations ranged

between 235-1675 kg/ha. Variability of results due to disrespect

for reccr-mended planting date (after 100 rainfall) and for
m 

weeding dates cf 20 and 40 days after seeding.
 
Z=: :CS: Farmers purchased improved seed. No analysis of
 

econom:c benefits.
 

CONSTR-ATNTS TO ADOPTION: 
 Labor is a major constraint in the
 
Mandink production system. These demonstration plots illustrated
 
that seeding in rows and weeding twice (at 20 and 40 days) takes
 
less time tnan weeding a broadcast field once. With row seeding,

weeds can be distinguished early and re-oved more efficiently.

7or a variety of reasons, however, the wcmen involved in these

demznstramicn plots planted an average of 12 days later than
 
reczmended and weeded only once (average 49 
days after
 
planting). The women planted after 500-m rainfall, when only

:Cmn is necessary. The higrer rainfall allowed weeds to 
beesta-lised even before seeding of the rice, and the subsequent
 
ate weeding detrimentally affected rice growth.
 

ESAZM REU ZNTS: An extension/farmer education problem in
 
collaooration with research.
 

DOC*.:YENAT:ON: Osborn, T. 1990. "Multi-institutional Approaches

to Participatory Technology Development: A Case Study from
 
Senegal". Agricultural Administration (Research and Extension)

Network Paper 13. London:Overseas Development Institute.
 

....... S: Women grow the rice in the Mandink production system.
Seeding in rows rather than broadcasting seed allows for more 
efficient weeding. Early weeding is not possible with 
broadcasting seed because weeds cannot be distinguished from
 
young rice plants.
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7. CASkM .';CZ MAIZE 

7YZ CF -ECFN:-:Y: Organic fertilizer (manure) on household
 
fields ('champs de case'); Raised ridges 1 manual weeding
 

Z,3cATN: Ziguinchor region, Casamance 

C cBEC,:,s/ ...o ~oz: Production Systems Research, 
:SRA/CRA-Djibelor; on-farm trials. 

IMPACT: Not stated 

ECONOMICS: aily net return to labor 
= 647 FCFA (ridges + manual
 
weeding)
 

CONST?7INTS TO ADOPTION: 
1) Availabliy and size of household fields
 
2) Availability cf manure (from traction animals)

3) :nformation at the farm level.
 

.. NM... _:::iS./C-.-Djibdlcr Producticn Systems Team. 1988.
 
"Propositions de themes techriques a tester en 
Basse Casamance
 
dans le cadre du programme d'appui aux agriculteurs (PAGRI)".

:SA:CRA-Djibelor.
 

8. CASk'A.NCE - KAIZZ 

TY.E CF TECHNCSOGY: Mineral fertilizer
 
a. Hcuse.:d fields: 120 kg/ha urea; Ridges/mechanical weeding.

b. Fields (after fallow): 120 kg/ha urea; No ridges + mounding
c. 	Fields (f-llowing maize): NPK 100 kg/ha; Urea 100 kg/ha;


No ridges - mounding
 

LOCATION: Ziguinchor region, Casamance
 

'VZ'-: 
Not stated.
 

7CCNOMVCS: 
a. .%M.R = 130%; Net daily return to labor = 1578 FCFA 
j. MSA - 49%; Net daily return to labor - 1060 FCFA c. .2R - 300%; Net daily return to lahor = 1060 FCFA 

CCS... NTS TO ADPT:CN: Availabilty of fertilizers.
 
:nfcrmation at the farm level.
 

CC .EN.ATICN: ISRA/CRA-Djibelcr Production Systems Team. 1988.
"Prpositions de themes techniques a tester en Basse Casamance

dans le cadre du prograrmme d'appui aux agriculteurs (PAGRI)".

ISKA:CRA-Djibelor.
 

C:ZNTS: Maize varieties not specified. 
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9. CASAMANCE - MAIZE
 

TYPE OF TECHNOLOQY.: Cultural practices: a) Ridged plowing (BBG);
 
b. Flat plowing
 

LOCATION: Ziguinchor region, Casamance
 

IMPAC: Not stated
 

ECONOMICS: Net daily return to labor:
 
a. Ridged plowing (BBG)+manual weeding+fertil'zer - 1640 FCFA
 
b. Flat plowing (UCF)*Ridging(BBG)+fertilizer - 1909 FCFA
 

CONSTRAINTS TO ADOPTION: Availability of equipment and traction
 
animals. Information at the farm-level.
 

DOCUXENTAT:ON: 1SRA/C"LA-Djibelor Production Systems Team. 1988.
 
"Propositions de themes techniques a tester en Basse Casamance
 
dans le cadre du programme d'appui aux agriculteurs (PAGRI)".

ISRA:CRA-Djibelor.
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10. Y'A::E - ZCNEs FROM 2'OUR2L AND s22T1 

YE OF TECHNCLOGY: Improved seed - chemical fertilizer
 
Package recommended by Projet Mais:
 
- Plowing depth 10-15cm
 
- Seed in rows after 25mrm rainfall 
- Density:
 
a) 90cm between rows/20cm betw. hills -- one plant per hil
 
b) 85cm betw. rows/22cm betw. hills -- one plant per hill 
c) 80cm betw. rows/35cm betw. hills -- two plants per hill 

- Fertilizer: (kg/ha)
 
Low Semi-intensive Intensive
 

NPK 8-18-27 100 200 250
 
Urea 50 200 250
 

NPK applied as side-dressing at seeding. Urea applied in two
 
applications: at 3-4 weeks after seeding and at 7 weeks after
 
seeding.
 

LOCATION: See Maize Variety Map (Figure 1). Synthetic C, a
 
white corn variety, can be grown Senegal-wide. Four white corn
 
varieties recommended for rainfed cultivation (Synthetic C, EVC
8, HVB1, Mayo Galke TZESR-W). Five yellow corn varieties
 
recommended for rainfed cultivation (JB, Maa, EVC-J, Early 
Thai, GP75).
 

RESEA.RCH CBECTV'ES/MZT1ODOcLOCY: Results of -ultilocational on
farn trials conducted by the Projet Mais and ISRA. The majority 
of the improved varieties recommended by the Projet Mais
 
originated at C:..<YT or IITA and were adapted to Senegal y :SA. 

2XjAC7: White corn varieties yield range: 1.5-3.9 T/ha
 
..ll.w corn varieties yield range: 1.5-3.0 7/ha
 
Lcal varieties yield range (estimate): 1.0-1.5 T/ha
 

EC:NCMx:CS: Projet Mais estimates the break-even point for semi
intensive maize cultivation at 400 kg/ha. Certified seed sold at 
180 CFA/kg. Break-even p:ice per kilogram for producers of 
certified seed is estimated to be 300 CFA/kg. 

C.NSTRA:NTS TO ADOPTION: Technical package assumes availability 
of seeds and fertilizers. Projet Mais experience has shown that 
farmers or farmer gro:ps will obtain c:edit for maize production, 
but will use some of the fertilizer (estimates as high as one
half the recommended dosage) on other crops (i.e., millet, 
peanuts). The demand and adequate markets for corn are assumed 
to exist by the Projet Mais. 

..SEARCH ROEU:?ZMZNTS:
 
1) Economic evaluation of field trials needed, using actual costs
 
of production without Projet Mais subsidized inputs.
 
2) Marketing study for corn is needed to estimate demand (human 
and animal consumption) and commercial coportunities for 
4-nreased corn production. 
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2) Transformation of corn 
into consumer acceptabie products is
 
necessary.

4) Gztimum fertilizer dosages need 
to be determined.
 

DOCU?4ENTATION:
 
!- "Essais multilocaux et demonstration varietale dans la
culture du mais au 
Senegal, 1989/1990", tY ISRA/CNRA-Bambey and
Prc]et encouragement de la culture du Maas.
2. Gaudio, B. "Plan de marketing des semences 
de mais au
Senegal", Marketing, Management, Conse-l, Paris, July 1989.
2. 
EUDA-TM, Evaluation of Projet encoucagement de la culture de
 
Ma:s. 1990.

4. Metzger, 14. "Les clefs du succes de la demonstration
var itale", Projet Mais, Keur Samba Gueye, July 1, 1990.
 

1. 
Because neither economic evaluation nor marketing studies of
maize pro, Ction have been completed, the potential demand for
ncreased zorn 
in Senegal is difficult to estimate. 
The Germans
Investei 10 years in developing certified seed for improved maize
;rocdcti.on in Senegal betting that either the demand for corn

exists or will develop.
 
-. i;:tnout an economic evaluation of the field trials, returns
 cn investments 
are unknown.

3. 
Pro3et Mais has used inputs that are beyond the reach of most
S-negalese farmers 
(tractors, high levels of fertilizer, ezc) and
 
pernaps will not be sustainable.
 

http:rocdcti.on
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11. MILLET/SORGH-M - POTENTIAL WITH IMPROVED MANAGEMENT 

TYPE OF TECHNOLOGY*IMPACT: Sorghum grain yields with improved
 
management
 

Improved management component
 

Grain
 
yield


Cultivar Powin Fertilize; lied-riaes Irrigation (KG/YA)
 

Local variety/trad. practices 500-700
 

*400-800
 
+ 
 600-950
 

+ 700-1200
 
+ + 90O-1500
 

+ + 
 000- 000 
+ + 1500-3000
 

+ 2000-3500 
+ + + 3000-4500 

Source: Matlon, P. "Prospects for improving productivity in
 
sorghum and pearl millet systems in West Africa", paper prepared

for the Rencontre Regionale pour ui Meilleur Equilibre Socic
ecologique en milieu rural saheliei", Mali, March 1989.
 

a. Use of improved cultivars. Gtoaoest potential is in improved

local varieties. Constraints: a) Under on-farm conditicns (low

input) in years of adequate rainfall, improved cultivars alone
 
can increase yield up to 15%, but improved cultivar alone can
 
often show no yield difference from local varieties. b) teed
 
multiplication and extension services are weak so that promisi.;
 
materials face major obstacles between :he research station and
 
farmers' fields.
 

b. Fertilizer.
 
b.l. Constraints: Deficiences in phosphorous and nitrogen

constrain increased millet and sorghum production on most soil
 
types. Typical grain yield responses (below) from on-station
 
trials overestimate actual responses on farmer fields by one
third to one-half.
 

Typical grain yield responses to nitrogen and ;hosporous 
(kg grain/kg nutrient - Research st :tion results)

Nutrient Rice Maize Sorghum Millet 
NPK NA 13.5 10.3 3.1 
N 21.4 20.4 9.9 5.9 
PeO3 8-15 5-12 4-8 4-8 

Source: Matlon, P. 1989.
 

b.2. Economics of fertilizer use on millet and sorghum. In 
nigher rainfall zones (>600 mm), on-farm trials in Burkina Faso 
conducted by ICRISAT demonstrated that at unsubsidized costs and 
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when applied to local sorghum at profit maximizing doses,
 
compound fertilizers gave an average benefit to cost ratio of two
 
or greater. Under lower rainfall regimes (<600m), fertilizer
 
use on millet showed negative returns.
 

Without increases in soil organic matter, research results
 
from long-term soil fertility experiments in Senegal have shown
 
that continuous use of commonly available compound and
 
nitrogenous fertilizers can reduce the soil's production
 
potential, favoring the emergence of the detrimenta.l effects
 
(acidification, aluminum toxicity, micro-nutrient deficiencies)
 
of chemical fertilizers.
 

Sources:
 
1. Matlon, P. 1989. "Prospects for improving productivity in
 
sorghum and pearl millet systems in West Africa", paper prepared
 
for the Rencontre Regionale pour un Meilleur Equilibre Socio
ecologique en milieu rural sahelien".
 

2. Ange, A. 1984. Les contraintes de la culture contonnidre
 
dars le systdee agraire de Haute Casamance au Senegal.
 
Paris::nstitut National Agronomique.
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12. SOUTHErN PEANUT BASIN: Soil conservation
 

TYPE CE 1 ;COLOGY: Land conservation technologies/slowing runoff
 
- Earthen bunds
 
- Tied ridges
 
- Live fences/windbreaks
 
- Rock terraces
 
- Plowing perpendicular to slope
 

LOCATION: Thysse-Kaymor watershed management area
 

RESEARCH OJECTI:;ES/METHODOLOGY: To improve soil and water
 resources and their use on different geographical levels (zone

topography, watershed, parcel, square meter). Methodology is on
fa-m research with cooperating farmers, using a variety of
 
applied/appropriate techniques.
 

YZACI ON SOL OSS: Research results showed specifi: flow rates
 
for runoff water in the watershed area to be 3520
 
liters/second/kn2. When calculated into erosion caused by

runoff, approximately 1 ton/hectare/year of soil is lost in the
 
watershed area.
 
a. Slowing soil loss: Soil retained 

Rock terraces 5-60mm 
Earthen bunds/fascines 8-24mm 
Live fences/grass rows 8-20mm 

b. Combined with rock terraces, grass strips and hedge rows,
plowing perpendicular to slope/harrowing before rains start
 
resulted in a reduction in soil loss from 1000 kg/ha/yr (1986
7) to 225 kg/ha/yr
 
(19sa.
 

c. With above techniqes, water stocking capacity of the soil is
 
increased 10-15mm.
 

;XPACT ON G.IN YIELDS: Table _ illustrates potential impact on 
crop yields. While no yield data is available from the 
ISRA/Kaolack research drea, similar research 
(over a 5 year

period) in three agroclimatic zones of Buzkina Faso using

impeameable earthen bunds resulted in an 
average grain yield

increase of 30% (+170 kg/ha) on farmers' sorghum fields and 43%
 
(+90 kg/ha) on farmers' millet fields.


Other research in northern Burkina Faso with similar
 
rainfall/runoff patterns to Thysse-Kaymor showed yield gains of
 
almost 55%.
 

Also in Burkina Faso (rainfall >600mm) a technical package

including permeable bunds, low dose compound fertilizer and an
 
improved sorghum cultivar showed yield increases of 180% (+300

kg/ha) over controls.
 

;CONCMICS: 1CRISAT economic analyses 
of bunding packages in
 
Burkina Faso showed :hat a break even annual sorghum yield

increment of only !55 kg would assure a return of 15% on :he
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labor and cash investment. This increment was exceeded by 67% of
 
farmer participants in the 350-600mm rainfall zone, but by only
 
20% of farmer participants in the 800-1100 mm rainfall zone.
 

CONS7.RAINTS TO ADOPTION: Availability of informaticn at far.mers' 
level. 

TECN:CAL REq:REMENTS: ISRAiKaolack Research Team needs to 
evaluate the economics of the technical interventions in terms of 
returns to labor and investment as well as in terms of improved 
yiel s. 

DOCIYENTATQON: 
a. Recherches d'appui, ISRA/Kaclack. February 1990. "Programme

gestion des ressoures naturelles Sine-Saloum".
 

b. Albergel, J., P. Perez, and M. Vaksmann. 1990. "Gestion
 
agricole des pluies au Sahel: Une methode d'estimation du
 
ruissellemen: dans le bilan hydrique des cultures". Les journdes
 
hydrologiques de Montpellier 1990.
 

c. Sene, M, ind M. Diatta. August 1990. "La place de l'arbre
 
et le role des techniques culturales dans l'amenagement du
 
terroir au Sud-Est du Bassin Arachidier du Senegal".
 
ISRA/Kaolack.
 

c. Albergel, T., M. Diatta, E. Juncker, P. Perez, P. Ruelle, and
 
M. Sene. September 1989. "Thdme: Methodes pour ameliorer
 
l'infiltratizn et reduire le ruissellement. Presentaticn du cas
 
du Sine-Salou= (Senegal)". Recherches d'appui, iSA/Kaoiack.
 

d. Sene, M. and P. G&rin. 1988. "Le travail a la dent sur sol 
gravil.lionnaire au Senegal". In proceedings from the West Africa 
Animal Traction Network, 1988 Workshop. 

e. Sene, M. February 1989. "Qu!lq-.es caracteristiu:es de 
l'enracinement de l'arachide dans le sud-est du Bassin Arachidier 
du Senegal. ISRA/Kaolack. 

f. Ruelle, P., M. Sene, E. Juncker, M. Diatta, P. Perez. 1990.
 
"Defense el Restauration des Sols". Collection Fiches
 
Techniques. ISRA/Departement de Recherches sur les Syst&mes
 
agraires et l'Economie agricole.
 

g. Matlon, P. 1989. "Prospects for improving productivity in
 
scrghum and pearl millet systems in West Africa", paper prepared
 
for the Rencontre Regionale pour un Meilleur SE:ilibre Socio
ecologique en milieu rural sahelien.
 

2>l
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TABLE 3 

PERCENTAGE YIELD INCREASES WITH INTERVENTIONS
 

PERCENT :PERCENT PERCENT I FARMCALENDAR FOR YEAR LABOR 
f:NCREASr INCREASE I SOIL INTRMUCTION OF I YIELD REQUIREMENTS 

SINTERVENT;O$ IN CROP I CROP ;RESTORATIONI 
 INTERVENTION INCREASE PERSON DAYS
 
IYIELDS(&)IYIELDS(b)l (a) I 
 TAKES PER HECTARE 

S IEFFECTi 


WINDB EA S 18 
 2.5 ONSET RAINY SEASON S I 1. 

XAACIA ALBIDA 24 152 6.0 ONSET RA:NY SEASON 6 10
 
LIVE FENCES 
 S 2.5 ONSET RAIVY SEASON 16 4
J 
AGRIC. CHEMICALS 
 75 5.0 PLANTING SEASON I
ICAPZST/ORG. FERT 80 
 6.0 PLANTIUG SEASON I 1 11
 
ICU:TOUR RIDGES 6 
 SO 8.0 OFF-SEASON 1 1'2 I150
 
iDRY PLOWING ES 22 
 OFF-SEASON 1 
 0.4
 
IL:VE FENCE * RIDGES 30 
 ONSET RAIWS-OFF SEASOWt 1 163
 
R!DGES-GULLY :,-ROLI 50 1 OFF-SEASON I I ../mater
 

' hr'stn:nersen. . :988. Dopo-taitles 'or Sustanec Deve 
 ;mert. :. "2:. F-nan:al Ar.,sis.
 
EI .asin;ton. - P. 9.-.
 

The annal Crop yield reduct'on ca.;sedby soil lelet'on j=net-et-asctonal "ar-g syste 's 
estiateo #t E%. 7he soil restoration "ates Define te extent to -ri:m te 6% yiel docline Ibase 
case s:enario) is offset Dy tne interventiOns. For examioe. .indo-eaKS slow tie rate of ce:ine to
3.5% Der year 6 - 2.5% - 3.S). The 3 S% rate of det ine pecones the base :n which tne anmu.l 
(assumed) yield increases are calcilatec. Lacor requiremrents are tie pase case scenario assumCtions. 

) er cart yield inceases for this column are numoers from sources Ot'er than those Cted by
Cn's:o-e-sen ad -e;-esents a O-oaoe- -ange of te ::ssz::e effe:ts :f a'y one "rte-vent'2n. 4'so
 
te :.'-at:in :f :nte-vert:ons srD6 alprovidoe ;-eate- to:al :nys::al oeme'ts tnan t:e 
s.i :' tne 
two sea-:ely. 

Sc~.rces: 

cac aA' :t arreau. C. 1974. Soils of :-oo:aI J-y and -ry-.et cln.t:c areas of dest Af-i:a and:er use and management, A;-onoiy :taca.A series of 'ectues. m--eo 7Y. 5..SA:Corefl .,ve't'.
 
:et. of Agronony. Note: The S12 yield increase was reported 
'" "ar t. :har-eau reported a 44. inrease 
groundnut yielcs due to Acacia Albida. 

jogtou- "dogi: Cezia.u. 0. and MlnrZ,. F. 1988. "Experience No. :2: P-ssEa'Bam Burk'a -SO ';es
:1.:eS) :;. 229-260 in Lt Sahel en Lutte !a : eeet''aoContre ons -*Experiences, ;zcnette,

R.M.. editor. :LSS1PAC/GTZ. Weikersneim:Kar;af. Germany, :989. 

DryOlowlmq: .uncxer, E.. an Sene. M. 1390. ":iAraison de pl.se.,s cents pour l travail du sol en se:
 
en traction dovine." 1SRAIR3S/:RAT:Kolack. Senegal.
 
L'vt 'e'ceolusc:rtOur '102es: 
 Rodriguez. L. "Exoer'ence No. :9 ;ecne':me-Devel:oemert a :!;a/Vaten;a 

-a so C.tee anti-erosive et amelnagemnt doeteo'rI' :;. Z-3-258. ' .e Sane; en ..tte :cnt-e "a 
DesertifiCaiton: LeCOns d'Exper-ences. Rocoette. R . ed'to-. " el r ersnelma;af, 5er'rny.

:se9.Note: Rodriguez reported an average y'eda ncrtast is 3N. moleve-. t-e -arge of -ncreases was 
between -2C to 20C. TIS yield variability ,s the s.:iect of or;c'n; -esea':n. 

Co;to- iOesb 
1 
us 

1 cO-c:!V cu' Scrnltt. P A_. :957 "-xe-'en:e No. :4: NO-;ouro6,Ban - S.-i'a :aso
(:c:cecte at eoanage oes eaux ae C-ue et ae "'-ssel'ement)" Do. 'S:-280 in . Sanel en .. :te ::rt-e iaDesert:fication: Lecons d'ExOpr'en:es. Rocnette. R.M., editor. .:s.PA...Z. -e'1Keirn.Ma.;Af. 
Germany. :989. 
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X X 
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:AL 4 -Con;ed 

SZ --A.
 

A&:i:u1turaI Services Project
 

7echnica. Recc.endatns Available/to be Tested for Livestock 
(fc=.:ated according to geog:aphic regions, type ofan js,

and type of herd o..ership and managjment 

're:z.n:a. Re:zoed&at4zns Readily 
 To be tested/
 
available fur:her developped
 

Anialn.trtinzed up7 X
 
(fc:age ;: c:io., mineral s;eies,

crop by-p:oc±u:cs) 

Animal hea th protect;:on x 
(vaccina:±ons, treas=tert cf inte..al
 
and exte.-r.al arasitic diseases)
 

'-;:oved feed quality in dry 
season 
 x 
(fodder tan.k tech.ol0CSy - a lcr inpuzt
 
syste= cf eztaishng high uality
 
'eg"-in' s fdde: rese:;es fo: the dry
 
season f:r se:ec:ed categaries -f
 
:ivestock)
 

Eerd "a"nae=ent (selection c! b:eeding X
 
a-.'--ls, castma:iCn, 'cestockage', weanrng)
 

P& ae
,nage=ent practice 
 x X
 
- An.ma1.dravn agricultural equ!pment 
 X
 
for cOns:it-tion of forage reserves
 
- Ani-er:siom measures, including x 
 X
 
a:ley far--ing
 

H ;:repodu:ction 
 X
 

F.a:ket pri-ce informaticn 
 X
 

C.gaz±:atin of ;rod-uce groups to x X 
take on s4ple veterinary care and to 
hand*e input sup;ly an-d =rketlng 

http:exte.-r.al
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