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PREFACE

The purpose of this report is to f~~ulate and recommend an
agriculture sector assistance strategy for AID in Upper Volta for
the period 1983 to 1988. In accordance with the terms of
reference, the excercise consisted of the following activities:

•

•

Description of the agriculture sectorr

Specificaction of target 9roupsr

Analysis of constraints to increased productionr and

Preparation of a sector assistance stra~e9Y.

The final stage of this eff~rt was the preparation of a PID for an
Agriculture Sector Program Grant coveriug the 1983-88 period.

The information gathering and analysis for this report was
carried out in Upper Volta by a nine-person team during seven
weeks extending from October to December 1981. The members of the
team were:

• Roger Poulin, macro-economist and team leader:

Elan Gilbert, agricultural e,conomist:

David Gow, rural sociologist:

Warren Leatham, irrigation engineer:

James Ogborn, agronomist:

Albert Sollod, animal production specialist:

Fred Sowers, environmentalist:

Roger Steinkamp, agricultural extension specialist: and

Thomas Stickley, agricultural economist.

All of the team members were provided by Development Alternatives,
Inc. under an IQC, except Fred Sowers who was under a personal
services contract with USAID/Ouagadougou.

A preliminary draft of this report and the PID were left with
the AID Mission in early December.
completed in Washington by Roger
Stickley in December and sent
January 1982.

The final draft of the PID was
Poulin, David Gow, and Thomas
to USAID/Ouagadougou in early
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This report, which contains the Agriculture Sector Assistance
Strategy, but not the PID, was finalized and translated into
French in Washington during January and February. The report is
divided into three parts~

I. Background on the agriculture sector and the rural
population.

II. Analysis of constraints to increased production.

III. Recommended USAID sector assistance strategy.

Readers familiar with Upper Volta and concerned primarily with
the policy and program implications of the analysis are referred
to Part III which includes a brief summary of the analysis and
findings of Part II.

The cooperation of USAID/Ouagadougou and the Ministry of
Rural Development was excellent and invaluable in the preparation
of this report. The team wishes to express special appreciation
to the USAID Program Office and the Direction d'Etudes et Projets
in MRD for the dependable logistic support and useful insights,
guidance and suggestions that were provided during our stay. The
assistance of the SAFGRAD and ICRISAT staffs in Ouagadougou and
Kamboinse is also gratefully acknowledged.
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PART I

BACKGROUND

INTRODUCTION

Upper Volta is a Sahelian country classed as one of poorest
of developing nations. However, its environment is not uniformly
Sahelian, nor is the country without significant potential for
agricultural development. It possesses ecosystems ranging from
the near arid in the north to the sub-humid in the south. Within
its borders is a diversity of peoples who have successfully
developed economic and social systems adapted to the natural
resource base.

Part I of the agricultural strategy report explores this
variation in Upper Volta's natural, cultural, economic, and
institutional landscapes. The purpose of this exposition is to
lay the groundwork for the constraint analysis presented in Part
II, which leads to the overall and AID-specific agricultural
strategy recommendations in Part III, the concluding portion of
the report.
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CHAPTER ONE: THE NATURAL RESOURCE BASE

The most important factor in Upper Volta's agricultural
development potential is great diversity of the environment. Tl-.;,;
monotonous savanna, as it is so often described, in fact con~ains

a myriad of micro-habitats, each offering its own productive
potential. Herders, farmers, and their production systems are
finely tuned to these differencee, a~1 must be any strategy used to
introduce changes successfully. While recognizing the importance
of these many and diverse land units, it is still possible to
outline their general patterns.

THE CLIMATE

Upper Volta is characterized by a wet-dry tropical climate.
Seasonal alteration occurs as moist tropical air masses give way
to the dry, subtropical high pressure air masses of the Sahara.
As a result, there is a single rainy season between May and
October followed by a dry season of about equal duration. Cooler
temperatures accompany the early part of the dry season which
becomes progressively hotter during the period from March through
May.

In general, rainfall decreases 100 rom per 100 km from south
to north. Total precipitation varies from over 1200 rom in the
extreme southwest to under 500 rom in the north. The growing
season ranges from more than five months in the southwest to less
than three months in the Sahel. The r~gions with lowest rainfall
also experience the largest climatic variations, both within a
single season as well as from year to year. While there is a
general correlation between total precipitation and soil moisture
available for plant growth, it is the intensity and spacing of
precipitation that determine whether a harvest is successful or
not within the uncertain conditions of Upper Volta's rainfed
agriculture.

VEGETATION

Natural vegetation parallels the latitudinal variations
identified with annual precipitation. The map in figure I shows
average rainfall levels in the different regions of Upper Volta.
The country can be divided into three principal vegetation types:
Sahelian (less than 600 rom of annual rainfall): Sudanian (600 to

Previous Paae BInnJp
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950 rom); and Sudano-guinean (950 to 1200 rom). The divisions are
not sharp but form a gradient in which some species are present in
all zones. As one moves from the wetter southwest to the more
arid north, the woody forest canopy generally decreases in density
and the herbaceous undergrowth becomes progressively less
dominated by perennial grasses and increasingly characterized by
annual vegetation.

The Sahel is composed of steppe vegetation dominated by thorn
scrub (Acacia, Balanites) and annual grasses (Cenchrus,
Brachiara}, except in bas-fonds where deeper soils and water
concentrations permit the growth of larger tree species such as
the baobab (Adansonia digitata) and the caicedrat (Khaya
seneialensis) • Perhaps the single most noteworthy aspect of
sahe ian vegetation is its extremely nutritious composition as
forage for grazing animals.

As rainfall increases to the south, the sudanian area becomes
a predominantly agricultural zone where the natural vegetation has
been largely altered by man's activities whether inadvertent or
intentional. Useful and abundant species include Acacia albida,
the kapok (Bombax costatum), karite (Butyrospermum parkii), nere
(Parkia biglobosa), baobab, and the caicedrat. Grasses include
both annuals and perennials, although perennials would be much
more predominant without farming and grazing pressures. Brush
species such as Combretum micranthum also prevail on indurated
lateritic crusts.

The II parkland iI quality of this landscape reflects the fact
that the vegetation, drastically altered and to some degree
managed by the human population, is an important aspect of the
region's grazing and farming systems. Two of the agricultural
regions specified in this analysis, the central plateau and the
east, are encompassed by the sudanian zone's climate and
vegetation. They are distinguished from each other more by
population density and ethnicity than by ecological differences.
Each zone's sp~cific characteristics are discussed in the farming
systems section.

The sudano-guinean zone supports a considerably denser woody
canopy. While some sahelian and sudanian tree species persist
in this zone, more tropical species begin to appear, especially in
gallery forests along waterways and isolated areas relatively
untouched by agricultural activity. The resulting forest-savanna
mosaic is largely maintained by the frequent occurrence of bush
fires. Fire has selectively encouraged some species while
distorting the growth forms of others. The herbaceous undergrowth
has adapted well to fire. Although dominated by perennial
grasses, it also supports a large annual grass component. The
southwest as an agricultural region is approximately bounded by
the 1,000 rom isohyet. It is favored by higher rainfall, a longer
growing season, and to a lesser extent, better soils.
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SOILS

Soils, climate, and vegetation are all interrelated ecosystem
components. Many of Upper Volta's soils were formed under ancient
climatic conditions. The predominant ferruginous tropical soils
are almost certainly paleosols formed under an ancient and more
humid climatic regime. The large expansE~s of sandy soil in the
Sahel indicate that fossilized dunes moved southward during the
drier tropical climate associated with Pleistocene glaciation. It
is upon this earlier inheritan(~e that Uppe:r Volta's present agri
cultural production is dependent.

Tropical ferruginous soils, which cover over half the
country's total area, are low in soluble bases, particularly
phosphorous. They are easily eroded and s'ubject to crusting.
Their moisture retention capacity is fair, except where they are
either degraded or shallow and laying upon lateritic hardpan.
Their agricultural potential is mediocre, but higher than the
associated thin gravelly lat.erites. Although best left as
rangeland, they are frequently cultivated where population
densities are high.

The south's eutrophic brown forest soils offer the highest
agriCUltural potential overall. Their physical and chemical
properties are both favorable to cultivat.ion, but their distri
bution is limited. Vertisols and hydromorphic clays common i:.o
valleys and bottomlands are als,o more abundant in the sout:nwest.

RIVER VALLEYS

River valleys present a special case for agricultural
development in Upper Volta, pa.rtly because hundreds of thousands
of potentially arable hectarc:!s are not presently cultivated ..
However, the lack of redistributive capacity of Upper Volta's
rivers--that is, water is not t.ransferred f~om relative surplus to
relative deficit areas--limits developmen1: in the drie}: regions ..
Only the Volta Noire has year-round flow.. Irrigati~n potential is
limited both by the lack of favorable dam sites and rapid silta-
tion rates.

Opening "new lands" in sQiuthern Upper Volta's river valleys
has been an important facet of the nation~s agriCUltural develop
ment strategy. The Arnenagement des Vall,ees des Volta (AW) # a
parastata1

2
agency, is responsible for planning and settling about

30,000 km along major wate~ays including Volta Blanche, Volta
Rouge, and Volta Noire. The lands have recently been freed of
onchocerciasis, histor.ically a barrier to permanent settlement.
Some of the soils with highest agricultural potential are found in
these areas.
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SUMMARY

The country is now and will continue to be heavily dependent
upon agricultural production, but t~he resource base offers only
modest potential. Soils are mediocre in fertility and many are
highly susceptible to erosion. Rainfall is highly variable. Run
off is high especially in more densely cultivated areas. The
potential for expanding irrigated agriculture appears limited. On
the positive side, sizeable areas ~ the country are only sparsely
populated (under 10 persons per km ), allowing considerable scope
for expanding cultivated land.

Only one-third of the surface area is sui,table for cuItiva
tion. Virtually all the remaining two-thirds of the total surface
area is suitable only for forestry clnd rangeland uses. This indi
cates a need for improved integration of animal, crop, and tree
production.

The Southwest has the highest agricUltural potential and is
the closest to external markets. 1~e Central Plateau is densely
settled and becoming increasingly degraded.. With no more land
available, there is a high probability t.hat cultivation will
become excessively intensive. The East offers an e¥.lvironment
similar to the Central Plateau except in t"tl,e extreme p"cu:thea~t

where seasonally inundated bottomlands ~r~ corr~on. HQ~ave~, the
ar~a is mcch moz-~ s,?ar.f!~ly r;opu~a.teC:.. The Sahel is a r c<nyeland t)1:

hi;111y potential pr()dt:.t:~S._vitYI Lut. ;;'£'H} inCr€:Cls43 tn huru1ir:. and
livestock pop\.ilaticn den$i.t.ies beyund L.h~ z('jne '51 carrying capacity
has led to over intensive land USlt:; and, in turn, progressive
degradation of the environment.
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CHAPTER TWO: THE AGRICULTURE SI1~CTOR

GENERAL CHARACTERISTICS

In 1978, the last year for which national income accounts are
available, agriculture accounted for 38 percent of the Gross
Domestic Product (GDP). This broke down into 24 percent for
crops, 10 percent for livestock, and 4 percent for fisheries and
forestry. However, these figures underestimate the importance of
the agriculture sector to the Vo1tclic economy. Ninety percent of
the population directly depends upon agriculture for its liveli
hood. Much commerce and transport sector activity is also based
on the marketing of agricultural pr,oducts.

However I unlike many other developing countries, Upper
Volta's industrial sector is not significantly affected by changes
in agricultural production. Processing of agricultural products
is not a major activity in tht:; forn,al industrial sector. Exports
of livestock and crops generally account for 90 percent of total
exports. Cotton and oilseeds make up the bulk of the trade in
crops.

Upper Volta's agricultural production takes place on small
farms under conditions of low and variable rainfall. Production
systems are largely traditional with little use of animal traction
or modern inputs. Some technical innovations have been adopted in
the country's southern regions. These are described in the
chapter on rainfed agriculture in Part II. Ninety percent of the
area cultivated is in cereals, from which only 15 percent of pro
duction is marketed. For the country as a whole~ cereal produc
tion is about 1.1 to l. 2 million mE!tric tons in a normal rainfall
year, mostly sorghum and millet.

Other Voltaic food crops include yams and cassava, mostly in
the southern regions, and vegetabll:!s throughout the country. In
addition to cereals marketed for domestic consumption, the major
cash crops are cotton, groundnuts, shea nuts, and sesame. The
combined production of these crops rarely totals more than 150,000
metric tons. Except for groundnuts, these crops are grown
primarily for export.

As discussed in greater detai.l later, traditional agriCUl
tural production systems provide very low rural incomes. Although
data is limited, it can be estimated that most farm households do
not earn more than $10 to $20 cash income per capita in years of
normal rainfall (all prices in current u. S. dollars). There is
considerable variation around this norm, with some farms in the
northern part of the central plateau earning no cash income and
farms in cotton growing areas earning up to $100 per capita.

Previous PalJA BInn1l'
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Livestock production is second to cereals cultivation as the
major agricultural sector activity. Most livestock products,
except dairy products, are marketed. In the central and southern
areas livestock provides cash incomes over ,and above subsistence
needs, but in the north households wh':'ch do not grow enough to
meet their minimum needs use from earnings livestock sales to buy
cereals.

Although most of Upper Volta's cuI tivated area is devoted
to food grains, the country is barely self-sufficient in food.
Us ing the U. N. Food and Agricul tural Organization's (FAO)
estimated cereal requirement of 185 kg F.:!r capita, and assuming
that seeds and waste make up 10 percent of production, Voltaic
production equaled nutritional requirements in four years since
1970, was deficient in four years, and exceeded requirements in
two years (1974 and 1976).

Not only has production not kept p,ace with nutritional
requirements, it has generally been below effective demand as
well. Retail prices for millet and sorghurn in Ouagadougou, the
only area for which data is available, have tripled since 1975.
When production falls below requirements, the difference is partly
filled with food aid which ha~ averaged about 50,000 metric tons
annually since the early 1970s.. Conunerci.al food imports are
mostly wheat, flour, and rice, all destined for urban markets.

GEOGRAPHIC DISTRIBUTION

To get a full understanding of Upper Volta's ag:!:"icul tural
sector, it is necessary to exalltline regional differences. As
already noted, there is a substantial difference in .rainfall and
soils from south to north. There is also considerable variation
in population density relative to available resources.

The most significant of these differences is shown in table
1. The first five ORDs (Organismes Regionales de Developpement)
making up the Central Plateau have twice the population density of
the other ORDs. Yatenga, the ORO with the highest density, also
has the lowest rainfall of any ORO except the Sahel, which is
primarily a livestock-producing area. All the ORDs on the central
plateau have food grain deficits during normal years except for
the Centre ORO which produces cereal~ as cash crops for the
Ouagadougou market. Farmers in these ORDs also plant over 90 per
cent of their cultivated area in cereals. The next most important
crop is groundnuts, which are gr~wn on about 5 percent of the area
planted.
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Table 1. Regional Distribution of Rural Population, Arable Land,
and Cereal Production: 1975

ORO Rural
Population

(000)

Rural 20P.
per km of
Arable Land

% of Arable
Land.

Cultivated

Cereal Prod~

per Rural
Inhabitant

(kg)""

Centre
Centre Est
Centre Nord
Centre Ouest
Yatenga
Est
Volta Noire
Hauts Bassins
Cornoe
Bougouriba
Sahel

Total

762
402
626
740
493
403
633
270
186
358
354

5,227

103
124
102

92
141

26
68
23
24
50
36

59

56
43
39
38
70
13
29
17
12
18
14

27

237
167
180
161
135
228
298
424
420
233
109

223

Source: GHV, Le Programme Substantiel d'Action!. 1980.

At the other extreme are the southern OJ~Ds: Volta Noire I

Hauts Bassins, Comoe, and Bougouriba. They have the highest
rainfall, best soils, and lowest po,pulation density. Volta Noire
and Hauts Bassins, with about 18 percent of the population,
account for 80 percen~ of the cotton production. This i~ partkc
ularly significant since most modern practices adopted in Upper
Volta--anirnal traction, fertilizer~;, pesticides--are in cotton
growing areas. All southern OROs also have food surpluses in
normal years with Hauts Bass ins and Comoe producing over 400 kg
per capita. The southern OROs' higher productivity is also
reflected in the differences in cereal yields per hectare: almost
700 kg per ha in the south compared to about 450 kg per ha on the
Central Plateau.[l]

Thus, most of Upper Volta's population live in ~reas that are
currently deficient in food grains" support very feli1 cash crops,
and have limited potential for incrE!ased production. The northern
region's deficits are filled with surpluses from the south and, as
described in more detail later, the resources needed to purchase
grain are obtained primarily from remittances of migrants to
Ouagadougou and the Ivory Coast and from lives tock sales. As
table 1 indicates, there are large 2lreas of unoccupied arable land
both in the east and south. This has led to a steady migration of
farm families from the central plateau to the southern OROs. How
e'Jer, the total numbers have not beE!n large so ·the plateau's popu-
L:1 tion continues to grow and large areas remain unused in the
f,;{)uth.
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RECENT PERFO~~CE AND SHORT-TERM PROSPECTS

since the early 1970s agricultural production has been
declining in relation to total GOP. Agriculture dropped from
about 50 percent of GOP to 38 percent as a result of the 1970s
drought and then increased to about 43 percent in 1980. within
the agricultural sector livestock production now accounts for 15
percent of GOP compared to 13 percent in 1972, while crop produc
tion is 24 percent of GOP, down from 28 percent in 1972.

Production figures for selected crops are shown in table 2.
The major factor determining production in any given year is rain
fall, but there are nonetheless several discernable trends. The
traditional crops--millet, sorghum, and groundnuts--have been
experiencing the slowest growth. Food grai.n production has been
growing at slightly less than the 1.7 percent population growth
rate.

Cotton production, on the other hand, has more than doubled
since the early 1970s, primarily as a result of large development
projects in the southwestern part of t.he country. Production
increases combined with high world market prices meant cotton
accounted for well over 40 percent of export earnings in 1976 and
1977. Earnings dropped sharply in 1978 and 1979 as a result of
declining production and an even larger drop in world prices.
During these two years Upper Volta sold its cotton on the world
market at below cost.

Tacle 2. Production of Selected Crops (000 metric tons)

lwl~llet &
Sorghum Maize Rice Groundnuts Cotton

1970 941 55 34 68 24
1971 973 55 36 66 28
1972 912 59 30 60 33
1973 734 58 31 63 27
1974 1,075 62 36 65 31
1975 1,000 62 40 80 51
1976 1,123 46 41 87 55
1977 960 50 23 85 38
1978 1,025 101 32 70 60
1979 1,040 105 47 70 75

Sources: FAO, Production Yearbook. For 1979, GOUV, MRD, IIBilan
Provisoire de la Campagne Cerealiere, 1979-80. Cotton
figures are from SOFITEX.
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Weak cotton performance was partly compensated for by the
livestock sector's recovery. It once again accounts for almost
half of Upper Volta's export earnings. The basis for this
recovery is the increase in animal numbers following the drought
and strong demand for livestock in t.he Ivory Coast and Nigeria.

Although groundnut production was about 70, 000 metric tons
annually in the late 1970s, exports have dropped to less than
1,000 metric tons per year. This compares with exports of 10,000
to 20,000 metric tons per year in the early 1970s. The reason for
the export drop is that Upper Volta is no longer able to compete
on the world market. According to knowledgeable observers, the
quality of the groundnuts needs ·to be upgraded and marketing
arrangements must be made more effective. Even with these
changes, Upper Volta is at a disadvantage compared to more
efficient, less isolated groundnut producers such as Senegal and
the Gambia.

Prospects for rapid growth appear limited in the immediate
future. The problems are not on the demand side. As already
noted, Upper Volta is slightly deficient in food grain production
during normal rainfall years, which indicates :room for production
increases. On the export side, th~ demand for livestock, cotton,
and oilseeds is expected to be moderately strong in the medium
term. At present the southern part of the country has the best
potential to respond to these demand pressures. New agricultural
practices that have led to increased productivity and incomes in
cotton-producing areas will continue to spread, but the financial,
institutional, and infrastructure constraints that have slowed the
adoption of new technologies in the past remain and will prevent
rapid production growth from occurring.

In the short run, prospects in Upper Volta's northern, low
rainfall areas are less promising. There are no technical pack
ages that can be adopted by large numbers of farmers in these
areas. Since most of the rural population live in these areas the
implication is that productivity increases for a large proportion
of Voltaic farmers are unlikely in the near future. This means
that disparities between the densely populated north and sparsely
populated~ but more productive, south can be expected to increase
in the short term. This can be expected to lead to some increase
in migration out of the Central Plateau, but given th~ traditional
reluctance of the Mossi, the predominant ethnic group in that
region, to migrate to other parts of Upper Volta, it is unlikely
that the increase will be substantial.

CHAPTER TWO FOOTNOTE

1 Except where otherwise noted, data in this section was
obtained from the GOUV document, Programme Substantial
d'Action, 1980.
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CHAPTER THREE: THE ReRAL POPULATION

NATIONAL OVERVIEW

In 1975 Upper Volta had a population of just under 6 million
people, 91.3 percent living in rurcll areas.. In the past 30 years
the population has increased 2.5 million, from 3.6 million in 1950
to 6.1 million in 1980--a 70 percent increase. If the population
continues to grow at its present rate, there will be a further 60
percent increase by the year 2000.

Infant mortality is extremely high: 40 percent of Voltaic
children die before their fifth birthday. The most prevalent
diseases are measles, tuberculosis, meningitis, gastro-intestinal
ailments, leprosy, tetanus, onchocerciasis, and schistosomiasis.
Thene diseases kill or severely impair the health of tens of
thousands of Voltaics every year. [1]

Upper Volta has one of the highest illiteracy rates in the
world--around 95 percent. Only 16 percent of primary age children
attend school and only 2 percent attend high school. Dropout
rates at both levels are high.

One goal of the Government of Upper Volta (GOUV) is self...
sufficiency in basic foodstuffs. This goal is not always met due
to climatic and rainfall constraints. During 1972-74, the worst
years of the drought, only 73 percent of the population's daily
caloric needs and 56 percent of its protein needs were met. In
1975 there was an impr.ovement and the level reached before the
drought--190 kgs of cereal per capita--was regained. Production
was again low in 1976 and 1977. There was some improvement in the
following two years and by 1980 food intak,e returned to 1975
levels.

There are more than 50 different ethnic groups in Upper
Volta. They live in four distinct geographical areas which are
largely determined by rainfall and thus agricultural potential. In
order to best examine this social, cultural, and ecological mix,
the discussion will be divided into the follo~ing parts:

The Central Plateau:

• The Eastern Region:

• The South and Southwest:

The Sahel: and

Migration.

Previous Paae Blank
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THE CENTRAL PLATEAU

f22ul,Cl_~i~I!

The Central Plateau includes the oaDs of Ouagadougou,
Koudougou, Kaya, Yatenga, and Koupela and approximately 58.5
percent of the total population (Aee Appendix 7). While several
ethnic groups including the Peul and Gourunsi are found here, the
most numerous and important are the Mossi, Upper Volta's largest
ethnic group. The central plateau is the most densely populated
re~ion of the country. Density ranges 2 from 31.1 inhabitants per
km in the Koudougou ORO to 47.5 per km in the Koupela ORO.

The increasing population pressure on the land has stead1ly
reduced and in some cases eliminated the amount of time land is
left fallow. In the case of Yatenga, for example, 71 percent of
all arable land is cultivated during the cropping season. This
has increased soil erosion and decreased soil fertility. The main
safety valve for relieving popUlation pressure has been out
migration, both seasonal and permanent.

The Farming Household

The most important producti,on unit is the extended family,
the zaka, which forms part of a budu or clan claiming descent from
a common ancestor. The zaka usually consists of the household
head, his wife or wives, unmarried children, and married sons who
have not yet established their own homes. While the size of this
extended family can vary considerably, the average number of
household members for the Mossi is around 10.

Although population pressure is important in determining farm
size, an average 5 ha, labor availability is even more important.
Labor is a critical constraint and there is a strong correlation
between family size and farm size: the larger the family, the
larger the labor force and the greater the area of land that can
be worked.

The extended family cultivates plots around the compound and
in fields both in the village and the bush. Corn is cultivated on
the compound plot whiie sorghum and millet are grown on village
and bush fields. Cereals as well as peanuts, sesame I okra, and
cotton are grown on small collective plots controlled by the
compound head and farmed by the whole family.[2] Individual plots
are farmed by women, usually wives of household heads, and to a
lesser extent by the sons.
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The produce from the collective family fields goes tot-he
household head who is responsible for providing all family members
with the morning meal. The produce from the woman's field goes
primariJ y to her. She is responsi.ble for furnishing the condi
ments for sauces accompanying the c,ereals as well as contribut.ing
to the evening meal. In times of need she is expected to supple
ment the family's food from her personal reserves. The proceeds
from sel:ing her produce and any other activities she may engage
in, such as preparing and selling dolo soumbala and karite, are
used to dress herself and her children, pay taxes I buy cooking
utensils, and participate financially in family ceremonies. [3]

Not surprisingly, women spend more time in the fields than
men. One study indicated th"t women contribute 53.6 percent of
the labor required to cuItivate 1 ha, while men contribute 46.4
percent. Women are also expected to care for small livestock,
collect fruits and herbs I and perform the standard "wifely"
activities of fetching water, carrying wood, grinding corn, and
preparing meals. [4]

Virtually, all households maintain livestock as part of their
farming system. Small ruminants and poultry are common and often
sold when a need for cash arises. Better-off families invest in
cattle which are often maintained by Peul herdsmen. The herdsmen
keep the milk and manure from these animals &nd occasionally
receive gifts of millet or cash from the owners, particularly if
the entrusted animals are male.

Access to Land and Land Tenure

l-wben the household head dies, control of "the fields passes to
the eldest son. He is responsible for seeing that his father's
widows as well as his own brothers have enough land to work.
Nevertheless, equitable land distribution is virtually impossible.
As each son marries and starts his own family, there is corres
pondingly less family land per person. Moreover, the eldest son
has priority over his younger brothE!rs when choosing the fields.

Given the intense pressure on land in certain parts of the
Mossi Plateau and the resulting impossibility of inheriting enough
land to support a family I farmers respond in two ways: they
borrow land or migrate. If a farmer has more land than he can
cultivate, he will often be willing to lend it out. To refuse a
request for land from someone in the same clan is to risk serious
punishment from the ancestors. In a study of three Kaya ORO
villages, 52.2 percent of the land cultivated by farmers in the
sample was borrowed. The longer a household works the borrowed
land, the harder it becomes for the proprietor to reclaim it.[5]

If borrowing land is not possible, then the Mossi migrate as
families within Upper Vol-ta or as individuals externally, partic
Ularly to the Ivory Coast. Int;ernal migration is primarily
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towards the west and southwest where the resident population will
give them usufruot rights to land for a specified time period.

Onoe that period expires, ,the migrant!:s must find land else
where. With no incentive to i.mprove the land, the migrant may
work the land to death, causing what one author has termed le
Eillage foncier.

Income

Studies done in the early 1970s indicate that about
one-fourth of per capita cash income on the Mossi Plateau may come
from migrant remittances (see table 3).

Table 3. Sources of Per Capita Cash Income on the Mossi Plateau
(1972-73)

Activity

Agriculture

Livestock

Handicrafts

Salaries

Sale of Processed
Goods

Trade

TOTAL

Migrant Remittances

Grand Total

Income
(CFA)

1,130

750

210

440

340

370

3,240

1,040

4,280

% Income

35

23

7

14

10

11

75.7

24.3

Source: Jean-Louis Boutillier, Andre Quesnel et Jaques Vauge1arde,
1977. "Systems Socio-e,conomiques, Mossi et Migrations".
Cah ORSTROM, Ser. Sci. Hum., Vol. XIV, No.4, p. 377.

Total farm
food and goods,
per year. Thus
per year. [6]

income, including consumption of home-produced
is estimated to be 6,000 to 8,000 CFA per capita
per capita income is around 10,000 to 12,000 CFA
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THE EASTERN REGION

'!?opulatiol1

The Fada ORD occupies 18 percent of Upper Volta's total land
area but contains only 7 percent of the population--approximately
413,000 people. ~though the overall population density is 6.8
inhabitants per km , there is considerable variation within t~he

region. Well over 50 percent of the population is concentrated
along the region's western boundary. The rural population in this
densely populated area has the same characteristics as the central
plateau's population.

According to a recent survey, the best lands in the eastern
region, locat.ed in t.he east and 'the sOlltheast, are present.ly
underpopulat.ed for the following reasons:

•

•

•

High incidence of diseases such as malaria, onchocer
ciasis, and trypanosomiasis:

Lack of transportation infrastructure: and

Prohibition of settlement in areas set apart as wildlife
preserves. [7]

Approximately 72 percent of the population is Gourmantche and
the remainder are Peul and Mossi. While the Peul have not been
assimilated, Mossi immigrants have tended to intermarry with
Gourmantche and to a certain extent, adopt their language. The
Mossi are concentrated in the western part of the region and there
is some indication that inter-ethnic friction increases with the
number of Mossi immigrants.

There is also some evidence of a relationship between ethnic
affiliation and openness to change. Michigan State University
{MSU) researchers found that Mossi farmers were more likely to
adopt animal traction. A survey of small-scale enterprises found
that Gourmantche entrepreneurs were evenly divided between owning
traditional enterprises such as blacksmithing, carpentry, pottery,
and weaving and newer enterprises such as tailoring, grain
milling, and baking. In contrast, the Mossi, Peul, and Hausa were
much more likely to own these newer enterprises.[8]

The Farming Household

Eastern region villages are composed of a group of compounds,
each containing one or more households. A compound may have more
than one household head, but one of them is also usually the
compound head. The household's distinguishing characteristics are
that its members live in the same compound, eat from the same
cooking pot, and share the responsibility of living together.
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Chisfs traditionally exercised considerable authority and the
paramount chief, the Yenbiga, answered only to God. However, the
central government has taken over much of the chief's au,thority.
But the village chief is still the leading citizen in his home
community and arbitrates any land disputes involving his and other
family groups within the village. Like his neighbors, he only has
rights to land owned by himself and his family.[9]

Most compounds have one or more principal fields planted
primarily in sorghum and millet. These fields are owned by the
compound head and farmed by all household workers for a fixed part
of the day, usually in the morning. The grain harvested from these
fields is controlled by the compound head who is responsible for
providing enough grain to last through the following year's
harvest. In addition to these family fields, most household
members have one or more individual plots that they are free to
cultivate during the afternoon. These crops are sold and proceeds
used to bUy personal items such as cloth, kitchen ware, and small
livestock.

A 1977 survey conducted among some of the best Gourmantche
farmers indicated that households cultivate an average of just
over 7 ha divided among family members as follows:

The head of the household controls 67.6 percent (4.8 hal:

The women in the household control 16.9 percent (1.2 hal:
and

The other men in the household control 15.5 pecent ( 1 .1
hal •

However, all three groups grow both food crops (sorghum and
millet) and cash crops (soybeans, peanuts, and rice). The
compound head has to ensure that his household members have enough
food reserves for the year and that taxes are paid. If harvests
are poor, he may have to buy sorghum or millet from other family
members. Since he rarely has much surplus cereal to sell, he
relies heavily on the sale of II cash II crops--42. 7 pecent of which
were planted by compound heads in this particular sample .. [lO]

Better farmers tend to cultivate more land since they attract
more members to their households. There is little reason to
believe that the ratio of land cultivated by different household
members is not sirnilar for average farm families. A random sample
conducted by MSU indicated those families using traditional
technology had 7.75 members and planted 80 percent of their 4.3 ha
in sorghum and millet.[ll]
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Access to Land and Land Tenure

Unclaimed and uncultivated land can be cleared and sown by
anyone. In this way a farmer can establish permanent rights to
that land. If a f~rmer wishes to cultivate a piece of fallow land
claimed by someone else, he must ask the O\lmer for permission ~

Since land is basic to survival, it is usually loaned out to those
who ask on the understanding that the owner can reclaim it at any
time. The borrower can never own the land and is usually not
permitted to plant trees since the trees would then belong to him
and, by association, so would the land shaded by those trees.[12]

In many villages the earliest settlers own much of the
surrounding land and newcomers are often obliged to borrow. In
the MSU study referred to earlie:r, 12.4 percent of fields were
established o~ unclaimed land whereas 27.3 percent were
established on borrowed land.

Income

Data gathered in 1978-79 from a sample of farmers using
traditional technology provided the information on income shown in
table 4.

~.\able 4. Household Income for Families Using Traditional Technology in
Fada: 1978-79.

\,ralue of Major Income Components Average Rainfall Drought Area

(Value CFA) (%) (Value CFA) (%)

7.0

0.6

1.1

0.8

90.5

702

511

5,818

942

9,461

83,026

83,537

75,572

Vincent Barrett. et aI, 1981. IIAnimal Traction in Eastern
Upper Volta= A Technical, Economic, and Institutional
Analysis. II East Lansing, Michigan: Michigan State Univer-,
sity, Department of Agricultural Economics. Draft. p. 117.

1 .. Crop Production 78,022 69.1

2. Livestock Raising -1,970 --1.7

3. Crop Trading 175 0.2

~. Agricultural Transformation 528 0.5

Other Income Sources 36,359 32.0

Farm Income (1-4) 77,355

Household Income 113,714

Household Income per Capita 17,049
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Two things are particularly striking about these income
figures. First, non-agricultural activities can play an important
role in the household economy. The three most important non
agricultural activities in Fada are cloth 'ieaving, blacksmithing,
and pottery. Three others··-furniture making, cloth dying, and
tailoring--have fewer operators and are more concentrated~ How
ever, over 20 percent of housel\olds are involved in such activ
ities.[13] Second, only a very small proportion of agricultural
production is sold: 8 percent in the average rainfall area and
11.5 percent in the drought area.[14]

While the sorghum crop was very poor in the drought area,
this failure was balanced by a reaaonable harvest of rice,
groundnuts, and riadi, a quick-maturing millet.

In 1975 a major effort w,as undertaken to introduce animal
traction in the ORD. A total of almost l, 800 oxen and donkey
units were sold during 1975-80. An exhaustive evaluation of this
component, comparing animal tr,action farm,ers with hoe farmers,
concluded that animal traction:

• Increased the area cultivated per active worker by 10
percent:

Doubled the acreage planted in cotton, peanuts, soybeans,
and rice on'small fields:

Increased the yields on cash crops but had no effect on
cereal yields:

Reduced the labor input required per cropped hectare: and

Increased the net farm income of an active worker using
oxen by 16 percent.[IS]

While the animal traction program has had a small but favor
able impact on production, productivity, and income, it still has
a long way to go if it is to be acceptable to the small farmer.
Significantly, the area where the program has had its greatest
impact was the one with the longest exposure to animal traction.

WEST AND SOUTHWEST

This region is the most agriculturally important due to its
greater rainfall and higher soil fertility. It ~s also the most
developed of the four regions. The four ORDs of Volta Noire I

Hauts Bassins, Comoe, and Bougouriba have 1.7 million inhabitants
--approximately 28 percent of Upper ~olta's total population--with
a dens i ty of 19 inhabitants per km. There are many important



ethnic groups living here including the Bobo, Dafing, Samogho,
Lobi, Dagari, and a steadily increasing number of Mossi
immigrants. Diou1a is used as a common language in much of the
area .. [16]

Indications are that the various agricu1 tural projects
implemented here have significantly increased per capita
production of agricultural products, per capita incomes, and total
agricultural production over the past 20 years. These changes
have resulted from a combination of:

•

•

In-migration:

Use of improved inputs, particularly animal traction,
improved seeds, and fertilizer: and

Some shifts in crop mixes, notably from other crops into
cotton and maize.

Nevertheless, there is considerable variation within the
region. In the Bougouriba ORO, for example, the World Bank
estimates per capita j.nC'".)ma from agriculture to be around £}, 000
CFAs • However, income for those \\,ho gro\'1 root crops gees up to,
18,000 CFAs per capita. For the Volta Noire and Hauts Bassins
ORDs, per capita income estimates range from 12,000 CFAs in the
north to 20,000 CFAs in the central section.[17]

In general, the household is the basic production unit and
includes the household head, his wife or wives, his children, and
younger relatives. Strict sexual division of labor is uncommon
and, in many of the ethnic groups, women have fields of their own.
While women are a crucial labor force element ,there appears to be
a more equitable sharing of labor than in other regions. This
reflects the fact that farming is more remunerative here, good
land is still relatively plentifuL, and younger men are thus less
inclined to migrate.

As a result of a succession of agricultural development
projects in the region--the West Volta Cotton Project, the West
Volta Agricultural Development Project, the West Volta Food
Project, and the Bougouriba Agricultural Development Project--a
variety of organizational interventions have been implemented in
an attempt to work more effectively with small farmersv

Such interventions have resulted in the formation of cooper
atives, credit unions, 4-C Clubs (coeur, cerveau, corps, and
cooperation), cereal banks, cotton marketing groups (marches
auto-geres) and village groups. The number of village groups in
Volta Noire and Hauts Bassins grew' from eight in 1974 to 313 in
1980 with an average of 29 members each.[18] Informal groups have
also been formed under the trai.ning and visit system (TVS)
introduced by the World Bank.
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THE SAHEL

The Sahel, Upper Volta's least known and least understood
reiion, has an estimated population of 375,000, 10 inhabltants per
km. The determining factor here is rainfall. Not only does it
come in reduced quant.it.ies, but it also COl\leS irregularly. Over
the past 10 year's there have been four years in which rain fell as
expected, four in which there was insufficient rain in some areas,
and t\tO in which the whole region suffered. The basis of the
economy is livestock, both cattle and small ruminants. In 1980
there were an estimated 360,000 head of cattle and 800,000 small
ruminants in the Sahel ORD. Agriculture is practiced on a very
limited scale. The area cultivated per family is around 2.5 ha
and yields of cereals are only 200 to 300 kg per ha.[19]

The Peul are the dominant ethnic group together with their
former vassals, the Rimaibe. There are also the Tuareg and Mossi.
In very general terms the popUlation can be classified into
nomadic, semi-sedentary, and sedentary groups. Most Peul in Upper
Volta's Sahel are semi-sedentary.[20]

Both nomadic and semi-sedentary Paul share many character
istics. First, both groups are more oriented toward producing
milk than beef. While cattle are sold, their 'sale is generally in
response to certain pressing financial needs. Second, the long
dry season makes it impossible to live on milk all year round.
Consequently they need to obtain or cultivate millet. Third, both
groups need to be mobile in order to take full advantage of the
Sahelian environment. Fourth, their herds are constituted in the
same manner. The herd managed by the household head contains many
animals that are not his own. By the same token, part of his herd
will be cared for by friends and relatives. This dispersal
facilitates effective environmental use. Finally, both groups
believe that nobody owns pastureland, natural waterlands, or
ponds. In contrast, wells are owned by those who dig or
commission them, thereby conferring on the owners de facto rights
to adjacent pastures.

Two major characteristics distinguish semi-sedentary from
nomadic Peul: the practice of transhumance and the practice of
agriculture. Transhumance has evolved from the combination of
agriculture with pastoralism. It involves long-distance herd
movements in the rainy season under the guidance of a small number
of herders. Herds are usually taken to regions which cannot be
grazed during the dry season dUE! to lack of surface water. Since
herders have no women with them, most milk is fed to the calves.
The nomads, on the other hand, process the milk into soured milk
and butter and exchange them for things they need.

During this period the sedentary members of the Peul family
cultivate millet and tend those animals which have not gone on
transhumance. Fences made from thorny branches are often errected
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to keep cattle out of fields. These activities make demands on
the labor force which restrict the amount of land that can be
cultivated. In cases where the local populat,ion is primarily
farmers who own few cattle, the Peul herds, small as they may be
during the reainy season, can become an increasing source of
friction between the two groups. One partial solution is to split
the herd and send a large part of it to spend the rainy season
with Peul relatives in the bush.

Peul women, both nomadic and semi-sedentary, are responsible
Eor milking and preparing milk products, building and taking down
homes, preparing foods, fetching wood and water, and looking after
children. The nomadic women are responsible for selling milk and
butter in order to buy grain and other essentials. In the case of
the semi-sedentary women, the marke'ts are limited and they are
more self-sufficient. However, they do sell some milk products.

This process of semi-sedentarization is a relatively new
phenomenon resulting primarily from three factors: the end of
military action and conquest: the illegality of the use of slaves
or serfs to produce millet: and the progressive absorption of the
Peul economy into the broader context of West Africa. Riesman has
argued this adaptation is preferable to the nomadic life primarily
because it makes more effective use of the Sahel's er1vironment.
People in the Sahel cannot live entirely from agriculture. Those
tr/ho do must have a year's supply of food to carry them through.
However, those with cattle can supplement cereals with milk and
move quickly if the rains fail. In the last resort, cattle can be
sold whereas land cannot.[21]

MIGRATION

Mention has already been made of migration's important role
in the Voltaic economy, particularly migration from the densely
populated Mossi Plateau. In broad terms the migrants are of two
types: young single males who go Clut of the country and youn3
married couples who either search for new lands elsewhere in Upper
Volta, particularly in the west and southwest, or move to the
cities. However, the number of young men leaving the country
exceeds that of internal migrants by a ratio of 10:1.

In 1972-73 ORSTOM undertook an extensive survey of population
movements on the Massi Plateau and calculated that over 15 percent
of the total population--2l.7 percent of the men and 9 percent of
the women, about 344,000 people al together--had emigra ted.
However, by including migrants who had settled some time earlier
in the Ivory Coast together with their children who were born
there, the total goes up to 470,000.[22]
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The .primary reason for migration is economic. The Massi
Plateau l.S characterized by irregular and often insufficient
rainfall. Moreover, there is little productive activity for six
months of the year. When harvests are poor, out-migration
increases as demonstrated in table 5.

A second reason for the heavy out-migration is the desire to
be independent. By staying at home a young man is heavily
dependent upon his father. Many married couples do not receive
their own land until the husbanc is in his mid-thirties. Any
money he earns may well be monopolized by older males. By
migrating, a young man has more freedom and virtually complete
control over the money he earns.[23]

Although migration alleviates pressure both on the land and
in family granaries, it aggravates the growing season's chronic
labor shortage. There are indications that it is the already
overworked women who have to compensate for the absent males. The
major advantage migration provides for the home village comes in
the form of remittances. As mentioned earlier, these remittances
account for about one-fourth of cash income per capita on the
Mossi Plateau.

Many observers of Voltaic migration have noted the non
productive uses to which returning migrants often put their
savings. In the early 19709 an average migrant would save $100
per year which would be spent_ in the manner shown in Table 6.

The young returning migrant is virtually forced to spend his
savings in conspicuous consumption. Village elders monopolize
certain economic networks and since the migrant has no social
status I he is not allowed to participate.. This holds true for
purchasing cattle. Since he ha,s no land of his own, the returning
migrant has little interest in investing, for example, in animal
traction or some similar potentially productive activity.

This lack of opportunity in the home village, which may have
been one of the major reasons for migrating in the first place, is
reinforced by the fact that most migrants work at unskilled jobs
while abroad. Few return w'ith work experience that can be
considered relevant to home village development. This pattern
holds true for many other countries including Greece, Spain,
Italy, Ireland, Mexico, and North Yemen. [24]
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Table S. Rate of Massi Plateau Out-Migration by Sous-Prefecture
and Region

Sous-Prefecture
and Region

Ouahigouya
Gourcy
Seguenegua

Yatenga

Kongoussi
Other Sous-Prefectures

Kaya

Koudougou
Yako

Koudougou

Ouagadougou
Koupela
Bissa

TOTAL

Av. for 6 Sous-Prefectures
Reporting Highest Migration

Migration Rate
per 1 000:
1961-73

41
45
20

35

18
6

8

15
27

19'

2.
2
2

11

27

% of Farmers
Reporting Adequate
Harvest: 1971-72

11
21
10

13

21
40

36

33
25

30

46
54
59

41

22

Source: Boutillier et aI, Ope cit., p. 370.
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Table 6. Utilization of Savings by Average Mossi ~igran!:

Purpose

Clothes, Watches

Bicycles

Goods, Ut""fisils

Cereals

Livestock

Other Goods

Taxes

Commerce

Agriculture

Percentage

44

18

4

5

4

3

17

4

1

100

Source: J. M. Kohler, 1972. Les Migrations de Mossi de 1 ·Ouest.
Travaux et Documents No. 18. Paris: ORSTOM.
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CHAPTER FOUR: AGRICULTURAL INSTITU'l"IOl>lS

REGIONAL DEVELOPMENT ORGANIZATIONS

In Upper Volta the agricultural development program can be
divided into national and regional activities ~ In 1966 the
government established ORDs to provide agricultural services,
primarily extension, at the regional level~ In 1975, the ORDs I

role was redefined as integrated rural development, and they were
assigned responsibility for creating' regional development plans
and coordinating dev~lopment act!"i ties in t:heir respective
regions.

In practice, ho\o/ever, most ORD activities were confined to
the agricultural sector. In 1980 a eJOUV commission on ORO reform
found that most OROs did not have the capacity to implement, or
even coordinate, activities outsidE~ of agriculture. It was
recommended that their mandate be limited to agricultural develop
ment, and this appears to have been accepted by the government.

There are 11 OROs in Upper Volta (see Figure 1 for geographic
boundaries) • Each ORO is divided into geographic districts
(secteurs), subdistricts (sous-sec1:eurs), and extension areas
(zones d lencadrement) to provide farmers with agricultural
services. The ORD field staff at the farm level (encadreurs) are
basically extension agents but are also responsible for input
distribution, credit, marketing, and organization of farmer
groups.

The ORD field staff is support:ed by a headquarters staff
organized into service areas. A typical ORD includes the
following services: crop production, Iivest.ock production,
community development, cooperatives and credit, rural
construction, planning and economic analysis, and administration
and finance.

Five of the 11 ORDs have been receiving substantial donor
assistance: Hauts Bassins, Volta N()ire, Comoe, Bougouriba, and
Fada. Of the rest, two will begin receiving significant
assistance shortly-- Centre Ouest and Centre Nord--and four have
yet to receive commitments for major support--Centre, Yatenga,
Centre Est, and the Sahel. In view of the GOUV ' s limited
financial resources, ORDs not receiving donor support can provide
only the bare minimum in services to farmers in their regions.
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THE MINI~TRY OF RURAL DEVELOPMENT (MRD)

The MRD's role is to implement agriculture programs at the
national level and provide suppor't to the ORDs. The ministry is
organized into departments (called directions). Four of these
provide direct support to the ORDs: the·· Department of Agricul
tural Services, the Department of Livestock Services, the Depart
Plent of Rural Institutions and Credit, and the Department of Young
Farmer Training. Chapter Nine further discusses the
responsibilities and activities of these departments.

There are two other important MRD agricul tural development
activities not directly related to the ORDS. The first is
irrigated agriculture J which is the responsibility of the
Department of Hydrology and Rural Equipment (HER) and the National
Office for Dams and Irrigation (ONSI). The second is development
of areas in the southern part of the country that have been
cleared of onchocerciasis (river blindness). This is the
responsibility of the Volta Valley Development Authority (AW).
HER and ONSI activities consist of large-scale irrigation projects
in river valleys and smaller-scale projects in low-lying water
catchment areas (bas-fonds). These activities are more fUlly
discussed in Chapter Six.

The AVV was create~in 1974 and assigned development respon
sibility for 30,000 km of oncho-freed land. The program is
essentially a highly structured resettlement project that included
infrastructure development (social and econrnnic) and a full range
of support services for agriculture, small-scale industry I and
commerce. Farmers participating in the project (estimated even
tually to total S2, 000 farm families) are ob1i~led to adopt AVV
recommended farming practices. This and other program aspects are
discussed in Chapter Eight.

AGRICULTURL~ RESEARCH

Since 1978, agricultural research in Upper Volta has been the
responsibility of the Institut Vo1taique de Recherches
Agronomiques et Zootechniques ( IVRAZ) which is part of the
Ministry of Higher Education and Scientific Research. The most
important rainfed food grain programs are in the Inst!tut de
Recherches Agronomiques Tropica1es et des Cultures Vivrieres
(IRAT), the International Crops Research Institute for The Semi
Arid Tropics (ICRISAT), and the Semi-Arid Food Grain Research and
Development Proj ect (SAFGRAD). The most important rainfed cash
crop research programs are in the lnstitut de Recherches sur Ie
Coton et les Textiles (IRCT), the Institut de Recherches sur les
Huiles et les Oleagineux (IRHO), the FAO fertilizer trials and the
United Nations Development Program (UNDP) Soils Service Project.
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Most of the irrigated agriculture research is being conducted
by the Centre d'Experimentation sur Ie Riz et les Cultures
Irriguees (CERCI). There are several small livestock stations
conducting research on problems related to production of large and
small ruminants, pigs, and poultry, but most aria inactive due to
lack the funds. The major livestock program is in the Centre de
Recherche sur les Trypanomiares Animales (CRTA). These research
institution activities are further discussed in Part II.

OTHER AGRICULTURAL SUPPORT SERVICES

The institutions described in brief below are discussed at
greater length in Part II, particularly Chapter Nine.

Training Institutions

Upper Volta's only institution for degree train~ng in
agriculture or livestock production is the Institut Superieur
Polytechnique (ISP). For mid-level personnel there is the Centre
Agricole Polyvalent (CAP) at Matourkou, the Ecole Nationale
d 'Elevage et des Industries Animales (ENESA), and training centers
for Centre De Formation des Jeunes Agricultures (CFJA) instructors
at the Farako Ba and Kamboinse research stations.

f.1arketing

There are three quasi-public sector organizcltions involved in
agricultural marketing. For cereals, the Office Nationale des
Cereals (OFNACER) is responsible for maintaining price stabj lity
and food security. In normal rainfall years OFNACER markets about
25,000 metric tons per year out of a total of 150,000 metric tons
traded. For export crops I the Socie·te des Fibres et des Textiles
(SOFITEX) handles the marketing and export of cotton and the
Caisse de Stabilization de Prix des Produits Agricoles (CSPPA) is
responsible for exporting groundnuts, sheanuts, and sesame.
Marketing fruits and vegetables for export is handled mostly by
the Union Voltaique des Cooperatives Maraichaeires (UVOCOM).

Input Supply and Credit

Most of the fertilizer and pesticides imported into Upper
Volta are used on cotton. SOFITEX is responsible for distribution
of these inputs to the villages in cotton growing areas. In areas
that do not produce large quantities of cotton, SOFITEX sells
fert:ilizers and pesticides to the ORDs, \J/hich then distribute the
,inputs to farmers. Where improved sl3eds are an important part of
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the farming system, mostly in th~~ southwest, the Service National
de Semences (SNS), which is under the Direction des Service
Agricoles (DSA) in the MRD, produces the foundation seed. Some
multiplication of certified seed takes place on SNS farms, but the
majority of bUlking is done by OHO's with donor support.

Agricultural equipment is either manufactured by the three
Ateliers Regional de Construction de Materiel Agricole (ACROMAs)
or assembled from imported parts by CoopE~ratives Regionals de
Montage de Materiel Agricole (COREMMAs). The latter are located
at the ORD level and, though not officially part of the ORD, are
usually very closely linked.

Many agricultural inputs and implemen1:s are provided on a
credi t bas is . Until recently most credit programs were funded
and administered through the ORDs with some coordination from the
MRD's Department of Rural Institutions and Credit (DIRC). In 1979
the Caisse Nationale de Credit Agricole (CNCA) was created to
administer all national-level credit. The CNCA depends on ORD
credit bureaus to administer ORD-level credit.
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PART II

ANALYSIS OF CONSTRAINTS TO
INCREASED AGRICULTURAL PRODUCTION

INTRODUCTION

The constraints to increasing agricultural production in
Upper Volta are no different than in other developing countries
where most of the population consists of small farmers who mainly
produce subsistence crops. These constraints can be categorized
as:

The lack of available technologies for increasing
production~

The problem of long-term environmental degradation~

Institutional constraints, including the lack of trained
manpower~

Inadequate- infrastructure, especially roads~

The lack of funds for recurrent costs~ and

Ineffective and counterproductive macroeconomic and
agricultural pOlicies.

What makes Upper Volta different from many other developing
countries is the combination of a meager natural resource base,
semi-arid climate, land-locked geographic location, and low level
of infrastructure and institutional development. Because of these
special problems, achieving self-sustaining agricultural develop
ment will be a long-term process extending well beyond the five
year time frame covered by this report. This part of the report
analyzes each of the critical constraints, discusses the long-term
process by which they can be alleviated, and proposes both medlum
term objectives and measures to achieve them.

The essential prerequis i te to any agricultural development
program is the existence of productivity-increasing technologies
appropriate to the country's resources and climate. For Upper
Volta, as for most of the Sahel, technologies have not yet been
developed that can both achieve large production increases
(similar to what occurred in "green revolution" countries) and be
economically feasible for the country and producers. As the
technical constraints are different for each Voltaic agricultural
subsector--rainfed agriculture, irrigated agriculture, and animal
production--each sub-sector is examined separately in the next
three chapters.

Previous Page Blan.k
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CHAPTER FIVE: RAINFED AGRICULTURE

EXISTING FARMING SYSTEMS

In devising a strategy for agricultural development it is
first essential to understand what farm families do and why they
do it. Many West African agricultural development efforts to date
have failed to consider this perspective adequately. The rather
mediocre record of agricultural development projects in the region
speaks for itself.

There have been some qualified successes, notably cotton in
the case of Upper Volta, where advances occurred despite the lack
of a good understanding of existing farming systems. It can be
argued these few successes represent good luck--technological
packages and marketing services that related reasonably well to
existing farming systems, and were sufficiently profitable to
induce farmers to alter or adjust those farming systems to
accommodate the new technologies.

Most research and development efforts so far have tended to
assume that the superiority of improved practices will induce
farmers to realign their farming systems to accommodate them. The
recommendation that farmers plow their land at the time of the
first rain and then plant is a case in point. The effect of such
a practice would be either to delay the completion of planting on
all land, or to require a reduction in the area planted. Yields
may be higher on the land which is both plowed and planted in a
timely fashion, but this may not adequately compensate for the
reduction in acreage or increased risk of failure for late-planted
fields.

Major technological advances can lead to a realignment of
farming systems around the new technology. The history of
agricultural development in West Africa has demonstrated this time
and again. However, for the 1983-88 period only well-established
technologies can be used in development. Research on developing
such technology breakthroughs should continue, with the hope that
they perhaps will provide the basis for major agricultural
advances during the latter part of the decade.

Even this may be wishful thinking. The "green revolution"
advances in parts of Asia and Latin America are largely inappli
cable to Upper Volta at the present time. The major hope
therefore lies in evolutionary improvements which can Le easily
integrated into existing farming systems. Identifying these
improvements and their adaptation to local farming systems
requires an understanding of the interaction of several fa~tors

including: the resources the farm family controls: the farm
family's environment (physical, social, economic, institutional):
and farm family objectives.

Previous Page Blank
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The limited utility of a fair port.ion of agricultural
research in West Africa to date is traceabll~ to many researchers'
failure to understand which constraints were most bindinq und(~r

what conditions in the minds of 1:he farm family. Researchers have
often assumed that return to land is the most important criterion
for evaluating improved technology. However I returns to labor
during the peak labor period and returns to inputs other than land
are far more important to most farm families. This is
particularly true of the extens ively cuI tivated portions of the
family farm where most cereals are produced. High yields are
critical only in the case of the relatively small amount of
fertile land which exists (the bas-fonds, the compound farms).

The following discussion of Voltaic farming systems is
intended to ill'Jstrate factors: that should be considered in
devising an agricultural devel()pment strat..egy, rather than to
provide a comprehensive review of the subject. Since the Sahel
region in the extr~me north of the country is primarily a
livestock producing area, it is not covered in this section.

The Central Plateau

The central or Mossi Platl:au has a 600 to 900 mm annual
rainfall, higher in the south and lower in the north. The
plateau's central portion has a single peak annual rainfall of 700
to 800 mm \!lith considerable year-to-year variation. Drought
resistance and the ability t~o produce some crops even in
relatively poor years are essential characteristics of the crop
varieties farmers grow in the region's northern portions.

The conventional wisdom regarding Mossi Plateau soils is that
they are generally poor in quality due to population pressures.
Relative to other parts of the country, soils are generally
less fertile with a thin layer of soil often covering laterite and
hardpan. Drainage is a common problem in bas-fonds soils.

Cursory observations of gr(~ss species in the region suggest.
that soil nutrient depleticn mi:lY not be ciS severe as is often
suggested. Productive forage grasses such as Andropogon gayanus
are still co~@on and may be dominant in fallow land. Species that
indicate overgrazing or extreme soil exhaustion such as
Sprorobolus are rare.

Most important to note are the variaticlns in fertility levels
among fields farmed by a single household unit. Farms often
include relatively rich bottornlands (bas--fonds) ; fields "'jhich
adjoin compound areas where manure and other wastes are routinely
applied; and relatively less f,ertile bush fields some distance
from the compounds. Farmers readily recognize differences in
fertility levels and their choice of crops for specific fields
reflects these fertility differences.
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Farm Family Objectives

While there are unquestionably considerable differenceo in
detail among farm family objecti.ves (a probability that may
explain a fair portion of the diversity in farming systems of
contiguous compounds and villages), ; t is reaLsonably clear that.
the farm family is mainly interested in improving incomes and
avoiding risk.

Food security is a major consideration. However a growing
number of Massi households are dependent upon the market for a
portion of their staple food need.s. Moreov,er, production and
sale of other agricultural cornmodi ties (red sorghum for beer I

peanuts, cotton, sesame, roselle, and small animals) still remain
important. Together these suggest t:.hat food self-sufficiency on a
household unit basis may not be as important a consideration in
determining the region's enterprise mix as is sometimes asserted.

The fact that the average agr:Lcul tural \llork day even during
the peak labor period is only 6 to 7 hours (as compared to nearly
double that figure in other countries) suggests that activities
including leisure and various other nonagricultural pursuits have
higher priorities.

Cropping Patterns and Practice~

Millet is the most important s:ingle commodity throughout the
region. Sorghum (red and white) is second followed by roselle
\'1hich is grown as a border crop on most fields. Although less
than half the farmers have cash crops, many farmers produce
peanuts, roselle, and cotton (in order of importance) for sale.
t>Hllet generally produces less yield than sorghum in an average
year, but millet is more likely to produce a crop in a poor year
or on poor land. This explains its preeminence in the region.
The next t""o most important crops, peanuts and roselle, are also
used in the normal Voltaic diet and have reasonably good drought
tolerance.

Virtually all households maintain livestock as part of their
farming systems, usually chickens and small rmninants. Wealthier
families own cattle which are often entrusted to Fulani herdsmen.
There is a growing use of and demand for donkeys for transport and
various agricultural activities, particularly cultivation.

Total area under cultivation in a given year averages
approximately 7 ha per household although there is a significant
variation around the mean. The cultivat.ed area is distributed
among an average of 13 fields. Houghly half are large family
fi elds controlled by the household head on which most of the
cereal is produced. Nearly all the remaining plots are small and
c( ntrolled by individual female members of thE! household (mostly
w ves of the household head).
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A comprehensive discussion of cropping patU:!t'HS [Had pr.actices
for rainfed agriculture should include the full range of activi
ties commencing with the clearing of land hefore the rai.ns start,
in May/June right through to crop harvesting in October/November.
However I in the interest of brevity I the following comments focus
on the planting and weeding period which extends roughly from JunH
to late July.

It is in this period that the labor constraint is most bind
ing I and the act!vi ties and ev,ents (the presence or absence 0 f
rain) taki~g place critically affect production levels in a given
year. t-10s t proposed improvements (such as improved inputs and
cuI tura1 practices) discussed in the follo\lring section must also
be performed during this period. Therefore l the acceptab1i1ity of
specific improvements will be related not only to their profitabi
Ii ty as calculated in conventi()nal financial terms but also to
their compatibility with existing activities during this period.

A farm family's basic objective during this period is to
maximize total agricultural production (with priority upon staple
foods) given the fertility and size of its holdings: the size of
the labor force at its command:' and its ownership or a.-:cess to
animal traction. Except in the bas-fonds areas, households do not
normally commence planting until the first major rain after the
end of Hay. They know from experience that rains before this
period are unlikely to be sufficient to support cropes tal:>!. ish
mente

As many of the large family fields as poss ible are planted
\J/i th mi llet and sorghum. Intercropping thes e cereals wi th cOf"pea s
and to a lesser extent groundnuts is common. Planting is nor.mal
ly done with a simple daba hoe f,olithout further seedbed preparation
or plowing. Planting family fields is followed by planting
individually ovlned bush fields wit.h the same crops, then maize,
groundnuts, and earth peas (Voandzeia). Finally roselle 18

planted as a border ~rop around-the fields.

In the event that the rains arrive late, or some or all of
the first planting does not survive due to insufficient moisture
after the first planting rains, farmers \"ill alter their planting
strategy by replacing longer maturi.ng crops "lith faster maturing
ones.

Farmers do not as a rule plow their land before planting
because the plowing operation will significantl1 reduce the amount
of land they can plant immedia'tely after the first major rain.
Farmers wish to get as much of their crop planted as quickly as
possible after the first rain. This \"ill allow the crops to
emerge at the same time as the \.,eeds (rather than after) and thus
faci li tate timely \./eediI".g. Crops planted later also tend to
suffer from the parti~ularly unpredictable nature of late season
rains.
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Farmers commonly plow or cultivate fields before planting
only when there has been significant weed grm!/th due to Har.tier
rains. This is particularly true! during or before t-he second
planting period. This follows the second planting rains since
farm households are normally unablE~ to complet:e all the plant ing
activities before the soil becomes too dry after the first.
planting rains.

Farmers apply little fertilizer to crops in the region, but
manure and compound wastes are used particularly on compound plots
and fields nearest the compound. Hillet is less frequently grown
on the manured fields because it dOles not respond as '''''ell as other
cr':>ps to the higher fertility levels. Limited amount of engrais
coton are used primarily for cotton.[l]

Weeding is by far the most t~ime-consuming activity in the
farming calendar. The first ,'>'eeding normally takes place
approximately three weeks after pLanting, followed by subsequent
weedings as required. The initial fl'leeding is most important since
the \'1eeds compete most strongly wit.h crops at that early period.
Farm families do not plant more than can be properly \\'~!ededwith

available family labor even when this can be supplemented by
animal traction.

There is currently an increas ing demand :for animal traction
and some evidence, particularly from the Kaya area, tha t anima 1
traction may help alleviate labor constraints during the weeding
period and allo\" farm families to expand their arable area by at
least 20 percent Vii th exis ting fami ly labor. Addi tiona 1 Q xpe r i
ence with animal traction is likely to improve the efficiency of
the cultivation operation so that the acreagl~ expansion can be
further increased. The main constraints to the increased use of
animal traction appear to be the~ inadequate supply of animal
traction equipment and an extension package inappropriate for
drier areas.

The Southwest[2]

The follo,..ring discussion of. southv/estern Upper Volta's
farming systems focuses primarily upon the OROs of Hauts Bassins
and Volta Noire \vhere most of the area's popula,tion resides. Just
as southwestern farming systems differ rather markedly from those
in other parts of the country, there is also considerable varia
tion within the region. This is especially apparent from the
northernmost portion of Volta Noire!, where the annual rainfall is
only slightly above 700 mm, do,'1n to the extreme southwest corner
beyond Banfora, which receives over 1,400 mm.

In contrast to the dominance of a single ethnic group in both
the central and eastern regions of the country, the region's
e >l1nic composition is equally compl,ex. \'lhile there are at least a
linen important farming systems in the region, which correspond
(,,; th the ethnic diversity, the follm'1ing discussion concentrates
,){l the more general elements of agricul ture in the area.
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Physical Features

Although the Southwest is~ contiguoUls '-'lith the Central
Plateau, its dominant physical features arE~ different in almost
every important respect and the resulting impact on the area!g
farming systems is profound. First, the rainfall is higher. "iDS t
of the population lives in areas north of t.he 1,200 mm isohyr,~t.

There is considerable year-to-year variation both in the duration
of the rains and their distribut:ion wi thin the season, although
rains are generally more reliable than in drier areas. They
commonly begin earlier (usually the first planting rains are in
mid- to late May) and last through September or even early
October.

Second, the Southwest has heavy clay-blaaring soils compared
to the thin, lateritic sandy soils of the clentral plateau. Fer-
tility levels are generally higher. Farmers recognize fertility
differences and will often have fields some! distance from their
dwellings to take advantage of bette::: soils. Because of the
relatively low population density, farmers do not farm the same
land for as many years in succeslsion as on the central plateau.
They also leave the land in fallow longer.

Farm Family Objectives

As in other parts of the country I there is ample evidence
that rural households are interested in r,educing poverty. In
general, farmers take advantage of their relattively better endovled
region to increase agricultural production by using improved
inputs and practices.

Risk avoidance remains an important feature of the region's
farr,ting systems t even though there is more! consistent rainfall
than in other parts of the country. This is refle~ted by the
growing of millet in most south\"est regional farming systems I

al though sorghum und maize consistently givE~ better yields under
the range of soil conditions that farmers normally face.

Crops

Sorghum is the most importamt staple food in the area and
most land within the farming systems is devoted to this crop.
Long-season millet varieties are also grown throughout the region
but are of a decidedly secondary importance. Secondary crops I

notably cowpeas, are commonly intercropped with sorghum and
millet. There is limited production of pure stand cO\olpeas in
compound plots, primarily by the Mossi migrant communities.
!;roundnuts are grovln in pure stamds. Maize has been growing in
importance in r~cent years sincle the introduction of v?rieties
that produce good yields with recommended fertilizer applications.
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Cotton is the area's major cash crop. ThEH-e t"Jai3 a major'
expansion in acreage planted until about 1978 when the trend
leveled off, and even declined in some areas, in l'(Hi[KHIB8 to
unfavorable price relationships with other crops. Coi:ton ir; a
more important crop in the Hauts Bassins ORD than in the Vol ta
Noire ORD. This appears to be related to differences in t:he
extension and marketing services between the t\\,o Z0nes.

Paddy rice is produced on bas-fonds land in progressively
increasing quanti i:.ies towards the south. There are also several
large-scale irrigated rice production projects: in the area which
are reviewed in O\apter Six.

Fruits and vegetables are produced in marketable quantities
in the southern part of the zone and exported to other parts of
the country and Europe.

Livestock

Cattle are common in the northern tsetse-free zones and often
entrusted to Peul herdsmen. In the southern part of the zone try
panotolerant Ndama cattle are prevalent. Use of animal traction
(primarily oxen to plow the heavier clay soils) is common and
growing in importance even in tsetse-infested zones. In several
areas more than half the farm households 0\110 draft animals.
Sheep, goats, and fowl are kept by most households.

Cropping Patterns and Practice~

Since the rains start earlier and last longer I farmers have
more flexibility during the planting period than their neighbors
to the east and north. The peak labor period is ~.>leeding time
during June and July. The farming system clearly reflects the
importance of returns to labor during this period. The COffi'1\On
practice of intercropping CO\rlpeas with sorghum and millet is as
much a means of reducing weed competition for the grain crops as
a technique to reduce insect damage: to the cOVlpeas.

The common practice of ridging in this area also aids weed
control \o/hile at the same time reducing mid-sieason waterlogging.
Communal labor groups are importamt in some areas for,..,eeding
operations. The decision to fallo\y land may be caused as much by
increasing insect infestation as declining fertility.

\'lith thE:: onset of the rains in May I farmers often ridge the
land by hand or with oxen prior to planting. In the case of land
already ridged during the previous season, farmers \-!ill frequently
spl it the ridge and form a new ridge in the old furrow. Farmers
r &y also plant directly and then ri.dge during 1the first \>Jeeding.
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The conunon practice of plowi.ng and ridging contrast.s marked ty
with the Central Plateau where direct planting is normal, It. is
also important to plant early in the southwE~st, but 'the tinling is
not as critical: farmers are more concerned with hO~'1 planting
operations affect labor use during \-,eeding operations. 'rhus
planting is more spread out and measures such as plo!'"inq 2-:.na
ridging are included in farming systems; labor is not a serious
constraint during planting. 1~ere are also clearly positive
returns to thoroughly preparing the seedbeds on the zone IS more
fertile soils. This is particularly the case with cotton pro
duction using fertilizer.

The most conunon \flays to maintain soil fertility are the bush
fallow method and use of manures. Crop residues are often burned
and incorporated into the soil at \'feeding time. Fertilizer is
used primarily \>lith cotton but is used increasingly on grains,
parti~ularly maize, as well.

The only significant crop rotations are cotton/sorghum and
cotton/maize. 'I'he grain crop bE~nefits from the residual effects
of the cotton f~rtilizer application.

There is a gro\tling use of animal traction for crop cultiva·=
ticn, although this is limited largely to cotton fields and pure
stand sorghum and millet. The common practice of int'3rcropping
cO\'lpeas and sorghum/millet limits animal-pO\,,,~red cultivation. rrf'ne
use of animal-dra\'!n cultivators is also lclrgely limited to the
lighter, sandier soils where one implement 'will suffice fOl' both
plowing and cul tivation. The heavier clay soils are normally
hand-weeded since two different implements are required for
plowing and \yeeding o!?erations. In additi()n, the heavier soils
are often muddy at weeding time and difficult to cultivate with
oxen.

Partly as a conseq~~nce of a succession of agricultural
development projects in the region, notably the World Bank~'

financed projet Coton and the \'1eJ;t Volta Agricultural Development
Project, there is a much more widespread use of improved practices
including fertilizers, improved seeds, and animal traction, thun
in other parts of the country.

The Eastern Region

The Eastern Region farming systems are essentially t_h~ same
as those in the Central Plateau. Except for the region's
sou'cheastern part which is characterized by heavy soi 1s and
:relatively high rai!1fall, farmers face the same condi tions as on
the central plateau: low and variable rainfall B.nd relatively
poor soils. The main crops in this region are millet, sor(~;numt and
groundnuts.
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As no"ted elsewhere, one important difference bet\</e,enthe east
and center is a much lower population density in the former .. Phi::;
means that development strategies £:or the future can be baaed more
heavily on extensive farming systems. More details on Eastern
Region farming systems can be found in Part I, Chapter Three.

MEANS OF INCREASING ORYLAND AGRICULTUW~ PRODUCTION

Rainfed agricultural production can be increased by
increasing the area under cultivaltion or increasing yields per
hectare through improved inputs <ind cultural practices. This
section examines area-expanding and yield-increasing measures
which are or might be used in the Central Plateau, the Southwest.,
or the East. The discussion includes a summary of the major
constraints to expanded production as shown i.n a review of each
major region's existing farming systems. It also includes
specific measures recommended to increase production in each
instance.

The Central Plateau

As the preceding description of the Central Plateau farming
systems indicates, the constraints facing the expansion of
agricul tural production are generally more severe than in other
parts of tha country except the Sahel, which is more suited to
li.vestock production. Population density is both high and growing
which has helped to reduce or elimi.nate fallow land in many areas.
There is certainly a scarcity nf good quality land, if not an
absolute land shortage.

Rainfall is also low and irregular. Soil fertility is poor
and possibily declining. Despite the shortage of land and
increasing population density, labor availability at the planting/
weeding period still emerges as the critical constraint. It is a
key factor influencing the coreposition of the farming system and
the acceptability of improved tel~hniques. Currently available
improved practices are generally regarded as bleing least promising
for this region.

At first glance, the Central Plateau appears primarily to be
an area from which farmers should emigrate. This is in fact hap
pening. Production can be increasE!d by encouraging migration from
the central region, where land scarcity exis,ts, to less densely
populated, more fertile portions ()f the country. The effect on
food production in the region would be negative since the
emigrants ofT.en represent the most able-bodied and economically
?ctive portion of the population. However, the impact on national
c'.gricul tural production should be positive at least insofar as
those migrating to other parts of the country 90 int.o farming.
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Although migration is accompanied by many problems (discussed
later with reference to the Southwest), such migration clearly
represents a means by which individual farm families can increase
their incomes through increased agricultural production even
withou't any changes in technology. The! movement is probably
unavoidable in any event and efforts might best be directed to at
least roitigating the expected negative effects.

Halting both soil erosion and the de(::line in soil ferti.lity
emerges as a high priority concern for the Central Plateau. 'rhere
is growing evidence that current fertilizer recommendations
involving the use of engrais coiton may actually be aggravating the
situation by causing soil acidification. On the positive side,
farm-level trials involving fertilizer application and
anti-erosion practices have yielded promising results, which might
be extended to large numbers of farmers during the 1980s (see
Appendix a). Specific measures include:

Us ing locally produc.~d rock phosphate, possibly in
combination wi th sulphur, on gl:oundnuts and grains,
thereby reducing dependence upon soil-acidifying imported
engrais coton: and

Erecting small ridges (mini dykes) with local materials
(soil, rocks, grain stalks) on eroded slopes to catch and
retain soil (discussed in Chapter Eight).

These actions can be strongly complemented by expanding
groundnut and cowpea production in rotation with grain crops. In
the case of groundnu'ts, research has indicated a highly profitable
first year response to a mixture of rock phosphate and elemental
sulphur. Residual effects of the rock phosphate will increase
grain yields an average 7 percent per season over a three-ye;3.r
period. This does not take account of the possible beneficic:.l
effects of the groundnut croF on subsequent cereal crops through
nitrogen fixation.

Research has indicated that significant cowpea yield
increases are both possible under Voltaic farm conditions and
attractive to farmers when grown in pure stand using pesticides.
Although these results should be regarded as indicative rather
than definitive, they a=e sufficiently promising to recommend
widespread preextension trials ()n farmers I fields.

Key to the success of these proposed measures is the
expansion of market prospects for groundnuts and cowpeas. Both
are common elements in Voltaic diets dnd represent potentially
important low-cost protein sources to counteract infant
rnalnutri tion. However, major growth in regional groundnut and
cowpea production would require improved access to external
markets, particularly in Nigeria where demand is already strong
and growing. The required improvements in transport and marketing
arrangements are discussed in Olapter Ten.
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These measures need not aggravate existi.ng seasonal labor
const.raints during the planting and weeding pE~riod. The appli
cation of rock phosphate would take place only ()nee every three to
five years, particularly if a rotation involving groundnuts were
used. In fact, expanded grain legume production may partially
al~eviate seasonal constraints through the addition of flexibility
in planting periods and weed suppression practices. However I

expansion of grain legume production would imply a reduction in
acreage devoted to grains. Farmers may be rel.uctant to consider
this at first despite the likelihood that grain production could
be maintained through increased soil. fertility and higher yields.

For this and other reasons, the inclusion of animal traction
becomes a key element in any strategy to improve Central Region
agricul ture. While acknowledging the general scarcity of land,
the use of donkey or bovine traction will enable individual farm
families to expand acreage now under marginal cultivation.
Equally important, animal traction gives farmers the additional
flexibility to plant and weed in a more timely fashion. Research
has shown this to be of significant importance in determining
yields.[3]

Specific practices either currently used by farmers or
showing promise in farm-level trials include:

preplanting land scarification using a houe manga to
facilitate line planting and obtain better moisture
retention and improved seeding establishment;

Plowing land to remove early weed growth prior to planting
where necessary;

Inter-row cultivation (in some areas farmers plant lion the
square" so that crops can be weeded in two directions at
right angles); and

"Tie ridging" and bunding to encourage water conservation.

Research is also proceeding on refining an animal planter
which can combine planting and preplanting scC'rification opera
tions. There are several further refinements in animal traction
equipment as well as animal draft husbandry considerations which
should be given high priority attention by research and extension
programs if the use of animal traction in the central region is to
be sustained and expanded. Appendix C has a further discussion
and specific suggestions in these areas.

A final element of the central region improvement strategy is
the selective application of striga control measures, as detailed
in appendix E. The current research effort to identify striga
resistant grain varieties is promising, but may not yield results
suitable for extension to farmers until the late 1980s. In the
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interim the application of pre-emergence herbicides appear,s
feasible, especially if coupled with the previously discllssed
practices that are aimed at increasing soil fertility and yields.

The Southwest

The southwestern region is generally better endowed than the
central region in terms of climatic and soil conditions and access
to markets. These attributes are already being exploited through
several major agricultural development projects dealing with rice,
cotton, livestock, and sugarcane, as well as food crops. A key
feature of the strategy to increase regiollal production involves
alleviating the labor shortage: during the planting and weeding
period, and increasing returns to labor inputs by the use of,
improved practices.

As already noted, national agricultural production can be
increased through farm family migration from densely populated low
fertility areas to underutilizci!d, higher fertility areas in the
southwest, even without any changes in existing farming practices.
Mossi farm families are in fact moving into the Southwest in large
numbers from the Central Plateau.

One negative aspect of this development stems from the fact
that migrants do not have recognized rights to the land they
occupy. Thus there is little incentive for them to use practices
that prevent soil erosion and increase soil fertility. A continu
ation of current migration levels is also likely to increase com
petition between migrants and current inhabitants for good quality
land.

While migration is therefore desirable as a means to increase
short-term agricultural production, government policies and
programs might focus on limiting certain adverse effects of
migration. There should be some formal recognition of migrant
land rights, at least for a sufficiently long enough time to
remove the disincentives associated with an insecure tenure.
Efforts should also be made tc encourage migrants to move into
areas that have plentiful land available, and away from areas that
are already showing some pressure (such as portions of Volta Noire
and Koudougou). This might be facilitated through expansion and
improvement of the road network in selected areas.

Providing intensive support services to migrants, as in the
case of the AVV, may not be economically justifiable in most
instances. However, special ,attention should be given to the
accommodation of new migrants in existing regional developing
projects. Migrants might be directed toward areas currently
served by development projects in which existing extension
programs could aid in their establishment. in new homes. This
should serve to enhance the returns to both migration and the
development project with very few" incremental costs.
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The agricultural strategy team generally endorses efforts to
expand cotton and maize production. The development of intensive
cotton produ~tion, mainly in the Southwest, is a major
contribution to the Voltaic econ.omy and has had an important
impact on agricultural incomes. It depends upon the use of
imported fertilizers insecticides, and, to a l,esser extent I animal
traction.

The value of the exported crop pays for 1:hese inputs, but it
is possible that their use is not entirely in the interest of
either the environment or the population's overall health in
cotton-growing areas. An average of 400,000 liters of insecticide
was imported during 1974-79. In 1980 30,000 liters of endrin/DDT
were imported. This formulation is banned en1:irely in the United
States. At least one other insec:ticide appears to have a high
manunalian toxicity which would disqualify it for application by
hand-held sprayer in the developed world.

The fertilizer also has a composition that causes soil
acidification. When acidifying fertilizers are used in intensive
production packages to grow high-value cash crops, the
acidification does not normally have a directly harmful effect
upon the soil because the package recommendation insists on the
use of 5 to 10 tons of organic manure every two to three years.

However, unless the farmer has access to cheap animal feeds
which do not originate on the farm, the organic manure has to be
made at the expense of the fertility of the re!:;t of the arable and
fallow fields which are not used for intensive cropping * The ill
effects of the acidification are 1:herefore more likely to result
in a fairly lowering of fertility than in drc~atic sterilization
of particular areas, as demonstrated experi~entally at Saria (see
Appendix B).

Maize is grown as an intensiv.~ production crop with imported
(and subsidized) fertilizer. The yields, as high as 5 to 6 tons
per ha in a favorable season, are satisfactory and profitable to
the farmer at the subsidized cost of the fertilizer.

However, subsidization of fe~rtilizt~r applied to maize is
probably unjustified. It should not be necessary to subsidize a
modified rock phos?hate-based mixture in order to obtain
profitable yield responses (see Appendix B).

Future trends in the energy cost of fertilizer manufacture
are, on balance, likely to increase crop profitability and total
crop acreage with little, if any, reduction in cropping intensity.
The increased cost of nitrogen fertilizer will make intensive
maize production less profitable but maize IS natural advantages in
this zone are likely to maintain i.ts profitability and lead to a
steady production increase. It is expected that the availability
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of a nonacidifying nitrogen fertilizer will promote the intensifi
cation of production without so marked an increase in crop area.
A considerable increase in iive~;tock production is also likely to
develop in response to the incre~asing volumes of crop residues.

As in the central region, considerati.on should be giv,en to
expanding groundnut production in rotation with sorghum and
millet. Current technology strongly favors maize production over
other rainfed crops in the Southwest. The overall efficiency of
the area's agricultural production can be enhanced by expanding
maize production at the eXpenSE! of sorghum and millet. However I

sorghum and millet are likely t:o remain important farming system
components for the foreseeable future.

The expanded use of animal traction offers the most feasible
means of alleviating seasonal labor cons·traints and increasing
returns to labor. Bovine traction is being used to advantage in
the heavier soils characterizin9 the region. Credit appears to be
less of a constraint to expanded animal traction use than in the
central region. Availability of traction equipment to meet local
demand is a continuing problem (see Appendix C).

Since bovine traction can be used without serious erosion or
adverse animal health effects, even in the extreme southwestern
portion of Upper Volta around Banfora, thera does not appear to be
an urgent need to substitute herbicides fOlt" ~nimal-drawn cuI tiva
tors to improve weed control. However, for particularly heavy
soils where cultivation with animals is 7ery difficult, the
application of soil-active herbicides may be appropriate for
cotton and maize (see Appendix E).

Rainfall generally exceeds 900 rom per year in most of the
Southwest. The earliest rains! are not normally so intense and
runoff is not such an acute problem as in the central and northern
regions. There is still a yield benefit to be obtained from
planting early, but this is partly compensated by the greater
benefit obtained in this zone from thorough seed bed preparation
and the reSUlting improvement in weed control.

It is also more cornmon for fertilizer to be used on crops in
this zone. This reduces the benefit from early planting and
places a premium on good early weed control. The use of the
inter-row weeder with oxen is often followed by molding up the
soil with an ox-drawn ridger. The total package of early
plowing supplemented by inter-row weeding and followed by ridging
has been observed to give excellent weed control in cotton and
maize in the Southwest. Both crops can be planted some weeks
after the rains have started and are normally heavily fertilized
(see Appendix c).
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~he Eastern Region

A major constraint to expanded agricultural production in the
eastern region is its distance from major markets and the limited
coverage of the existing road network. In con.strast to most of
the country, the East offers potentially significant returns in
terms of increased production to investments in an improved and
expanded road network. The completion of th~:! main trunk road
linking the eastern region with Ougadougou in t~e west and Niger
in the east should help give the region improved access to other
regions and neighboring countries.

Of special interest in this rtegard would be the effect of
improved access to the large and expanding Nigerian market for
basic foodstuffs. Road improvements in the East would also
considerably lower the costs of rock phosphate delivered to all
portions of Upper Volta, and thus further enhance the
profitability of this key ingredient in efforts to improve
agricultural production.

Aside from the availability of land and marginally higher
rainfall, the constraints facing expanded agricultural production
in the eastern region are very similar to those in the central
region. These include labor scarcity during the planting and
weeding period and the absence of an attractive technical package.

The improvement measures suggested for the central region are
generally applicable to the East. However, the profitab~lity of
expanded groundnut and cowpea produc,tion appears; -1:.0 be particular=
ly sensitive to improved access to markets, primarily in neigh
boring countries such as Nigeria. Expanded use of animal traction
equipment also emerges as an attractive element to the improvement
package since it would help to alleviate the labor shortage during
the planting and weeding period and would permit expanding the
acreage under cultivation. Ample land is currently available in
the region for such expansion in contrast to portions of the
central region.

The eastern region is the site of a large development effort
to be launched in 1982 with participation of the International
Fund for Agricul tural Developmer.lt (IFAD) and other donors
including the U. S. Agency for International Development (AID).
The agricultural sector assistance strategy team generally
endorses the approaches proposed for this project. In view of the
considerable documentation already available on current farming
systems and development prospects for the area, it was decided to
omit a detailed elaboration of development strategies for this
area from the present report.
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Research Aimed at Expanding Rainfed Agricult~ural PF29u<:tion

With the exception of southwestern cotton and maize
production, efforts to expand a,gricul tural production throughout
the country are not likely to occur without some combination of
better access to markets and more proJEitable and improved
practices which can be readily integrated into existing farming
systems. Further testing and refinement of promising practices at
the ORD and sector levels is also ~equired to verify (or refute)
most recommendations. In this regard, conti.nued support for agri
cultural research is vital--bo~h the more traditional discipline
and commodity-oriented agricultu.ral research, as well as adaptive
or farming systems research at the farm levE~l.

Agricul tural research is currently carried out by an
assortment of international, national, regional, and local
programs by various research organizations including ICRISAT,
SAFGRAD (OAU/STRC), and IRAT whose operations within Upper Volta
come under the general jurisdiction of the Institute Voltaique de
Recherches Agronomiques et Zootechniques (IVRAZ). In addition, an
increasing number of projects contain research components, often
of an adaptive nature.

While these efforts promise to have a 9rowing positive impact
upon measures to improve Upper Volta's agricl"ltural production in
the years ahead, there is a need for greater coordination among
them. Formal and informal mE~chanisms to improve coordination
among farming systems research activities at the national and ORO
levels are discussed in Appendix A.

It is envisaged that the results from the various farming
systems research activities will have an increasingly profound
effect on various research institute programs in ways that will
enhance the relevance of future research results. Appendices 8,
C, 0, and E explore aspects of current research results and future
prospects with reference to soil fertility, animal traction,
varietal improvement, and herbicides.

Although many of the measures discussed appear promising from
a technical perspective, in most instances there is insufficient
information to determine economic and social feasibility. The
farm-level trials being carried out by various farming systems
activities as discussed in Appendix A are of critical importance
in this regard.
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CHAPTER FIVE FOOTNOTES

1 Engrais coton is the fertilizer mixture recommended for cotton
production in the southwestern part of Upper Volta. It is by
far the most widely available fel'tilizer and is often used on
crops other than cotton. R. Swamson, Household composition/.
Rainfall and Household Labor Time for Planting and Weeding:
Some Observations and Recommendations (Document No.4,
SAFGRAO!FSU, Ouagadougou, January 1981): and Peter Matlon,
Local Varieties Planting Strategiles, and Early Season Farmi~

Activities in Two Villages of Cen1t:ral Upper Volta (ICRISAT,
ouagadougou, June 1980).

2 In preparing this section, extensive use was made of existing
studies, notably Reconnaissance Surveys in North and West
Upper Volta by John McIntire, "Village Studi.es Report No. 3"
(ICRISAT West African Economics Program, Ouagadougou, 1981):
and "Etudes de Factibilite du Projet de Developpement Agricole
Ouest Volta 11" (SATEC, Paris" Juin 19~.l), as \\·ell as
discussions with representatives; of the Elauts-Bassins and
Volta Noire OROS.

:3 Since it is not possible to cultivate intercropped grain
legumes and cereals using animal traction, a delay in planting
grain legumes until after the first cereals weeding might be
considered in inter-crop situations.



CHAPTER SIX: IRRIGATED AGRICULTURE

INTRODUCTION

Approximately 9,000 ha are under irrigation in Upper Volta
of which about 60 percent is under full water control. Double
cropping is practiced on about one-third of this area. One of the
main irrigation projects is near Banfora where 2,600 ha are
devoted to sugar cane with full and highly efficient irrigation
methods. Kou Valley, Niena-Dionkele, Sourou, and Banzon have 940,
400, 150, and 300 ha respectively under irrigation. The remaining
areas are comprised of small projects in valley bottoms (bas
fonds) often in connection with small storage dams where mostly
flood recess ion irrigation prevails. Many of the approximately
250 small dams are not being used to their full potential.

PRESENT SITUATION AND FUTURE POTENTIAL

Land Resources

Fernandez-Bustos made an overview of existing and planned
irrigation projects in 1975. He es·timated poten'tially irrigable
areas on the basis of available water and soil as shown below.
This potential _ was confirmed by Upper Volta's Direction de
1 'Hydraulique et d'Equipement Rurale in 1976.

LOCATION IRRIGABLE AREA (ha)

Volta Noire 35,000

Volta Rouge 10,000

Volta Blanche 37,000

Banfora 14,000

Southwest Plains 22,500

Small Dams 12,500

Bas-Fonds 21,000

TOTAL 152,000

The gross area of soils that might be suitable for irrigation
in the upper Volta Noire Valley (from the Kou tributary downstream
to the region of the Sour0U ~missary) amounts to about 200,000 ha
Wat.er resources here are the 1imitin9 factor with a 1 billion m

j

Previous Page Blank
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median annual flow, falling to half that amount for the lO-year
dry flow. Construction of one or more regulation dams \'fould
enable a little over 30,000 ha of land to be irrigated.

Further downstr:rm at Noumbiel the water resources increase
to about 6 billion m in a median year. A :feasibility study of
the hydropower potential was completed for this site (Sofrelec,
1978), but the irrigation potential of this development is
marginal at best due to unsuitable soils.

A detailed feasibility study of irrigation potential in the
Volta Blanche Basin (SOGREAH, 1978) shows that some 30,000 ha
could be irrigated with the water resources of this non-perennial
stream provided that a storage dam is built in Bagre not far
upstream from the Ghana border. 'i'he median flow 3of the Volta
Blanche in the vicinity of Bagre is 3 1 billion m whereas the
10-year dry flow is only 425 million m. Some hydropower will be
produced at the dam, but much of it will be needed to pump water
to irrigation areas since they are mainly situated above the pond
elevation.

It is further estimated that 15,000 ha of land could bE~

irrigated for paddy rice in the Komol, Volta Rouge, Bougo<.1riba,
and Poni river valleys. The potential for traditional irrigation
is estimated to be 30,000 ha (EDIAFRIC, 1978).

Irrigation potential based on these studies is therefol.'j
indicated as 110,000 ha with a water requirement of 2.5 billion m
per year. Surface water available in Upper Volta is probably two
to-three times greater than this amount if ungauged short distance
flow is accounted for.

Water Resources

There are three water-bearing geological formations described
in a 1976 report by BRGM:

The continental terminal covering over 11,380 km2 with an
estimated annual recharge of 430 million cubic meters.

The basement complex covering over 225, 3~ km2 with an
estimated annual recharge of 3.77 billion m •

pr~mary and precambrian sandstones 3covering over 32,290
km with an estimated 1.96 billion m of annual recharge.

The estimated annually rechargeable::;; volume of ground water
would thus appear to total over 6 billion m per year. However,
tapping this resource would be limited to very small individual
schemes in parts of the country not having access to larger-scale
irrigation development from surface water resources. The nature
of the aquifers would undoubtedly limit individual withdrawal by
wells to small amounts, thereby restricting irrigation
possibilities to very small-scale developments.
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.' .usin~ th~ estima.ted irrigation pot7ntial of 1.10,000 11a, 2.5
blll.lon m per year of water resources w.11l be rE!qu.1red. COffi§'ared
to the present area of 9,000 ha irrigated with 154 million m< per
year, this indicates 8 percent of potentially irrigable land is
now developed of which only 60 percent is under full irrigation.
Full irrigation has therefore been realized on only 5 percent of
the country's total potential.

~~tablished Systems

The more structured irrigation systems d,eveloped to date
(those systems having an organized network of water capture,
conveyance, and distribution facilities), have been primarily for
rice production. The one exception is the 2,600 ha Banfora
project which is entirely devoted to sugar cane under plantation
management.

According to World Bank mission investigations, current
domestic rice production comes from traditional sources (76
percent), 5wamplands (8 percent), and irrigated project areas (16
percent) • Traditional rice growing is generally carried out in
H\'1ampS in low-lying areas with impeded drainage and where flood
':~ecession irrigation is practiced. In the absence of water
:~ontrol, production from these areas is unreliable. Land
preparation, weed control, and other cultural practices are only
perfunctorily performed.

Seed is of the Gambiaka variety and the crop is basically
regarded as a bonus to producing other crops in upland areas.
Yields from these areas are expected to be 1 ton paddy per ha.
Swampland irrigation, with water control developed by installation
of protective dikes, polders, and distributaries have yields of up
to 3 tons of paddy per hectare~ The irrigated areas yield between
3.5 to 4.5 tons of paddy per hectare with the possibility of two
crops per year.

Out of the firmly estimated total potential of 110,000 ha of
irrigable land (some estimates are as high as 150,000 ha), there
are an estimated 30,000 ha of swamplands suitable for development.
Over 3,000 ha of swamplands in small schemes of up to 20 ha each
have been developed under the IDA-financed Rural Development Fund
(RDF) I and II projects. Development costs for swamplands vary
from $3,000 to $5,000 per ha while costs for more conventional
irrigation projects vary from $9,000 to $12,000.

Farmers are responsible for appropriate farm infrastructure,
including well-graded fields that permit uniform water
application: efficient inter-field distribution systems: well
devc~loped soi 1 profiles: and perhaps some mechanization th3.t
perrnits more timely farming practices to be applied.
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Intermediate or long-term credit is usually required to
develop such infrastructure. 'l'he farmer also needs technical
assistance to establish appropricite farming systems on the faJ."'m ..
This frequently takes the form of advice and counsel on more
modern agricultural practices, especially water management, in
order to obtain improved yield levels. Certain lnstitutional
services which are normally supplied at government cost, are
needed to provide some farmer access to credit, agricultural
schools, and research stations, as well as other governmental
service organizations.

Farmers are also faced with recurring production costs for
good quality seeds, fertilizer, and other agricultural chemicals:
tools and implements: fuel for machines or feed for animals: and
in most cases water charges. Small farmers usually require
short-term production credit to amortize these costs.

Finally, local support enterprises are needed to handle the
harvested crop. The basic elements of the support system are
transport, storage i processing (where required), and marketing.

Cost and return analysis points up the need to increase
production levels on existing irrigated lands. Based on calcula
tions in recent feasibility studies, the cost of large-scale
projects cc,n be estimated at $10,000 per ha, of which $6,000
represents foreign exchange. Annual recurring costs approximate
$535 per ha of which 54 percent or $288 is foreign exchange.
Transport, processing, and marketing add a foreign exchange
requirement of approximately $170 if moderate tonnage estimatef;
are used.

Thus, for every hectare of land brought under irrigation
there is an initial foreign exchange requirement of $6,000 and a
$458 annual requirement for prooduction costs. At an interest
rate of 8 percent and a 25 year return period, the annual payback
required to retire the original $10,000 investment is $611.

Added to this are the annually recurring local currency costs
of $247 for production and $270 for supporting services.
Therefore the total annual cos·t for providing, operating, and
supporting a hectare of land for irrigated rice production in a
large networked system is an estimated $1,128.

Imported rice at a 64 percent paddy conversion equivalent
would cost $288 per ton (450 x .64). For import substitution to
be economic two crops per year with yields of more than 2 tons per
ha per crop would be needed. The break even point for the lower
cost ($3,000 per hal, large-scale controlled flood recession
projects wculd be 2 tons per ha for one crop per year. The design
for improved small-scale irrigation in bas-fonds would require an
initial investment of $1,000 per ha. With a life expectancy of
only 10 years the bas-fonds design would need a production level
of approximately 1.5 tons per ha with one crop per year to break
even.
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f?_u"!~arx_of. Constraints

The most important constraints tQ further developing
irrigated agriculture are:

•

•

•

The high investment cost relCJttive to returns:

Leas than adequate user or9anizations for managing and
maintaining irrigation facilities;

Inexperience of farmers and advisers in modern water
management principles; and

Inadequate processing and marketing infrastructure.

As seen in the foregoing ana1lisis oforder-cf-magnitude
costs, the first listed constraint can only be overcome by higher
productivity. It is unlikely that development costs will be
lowered in the future.

The second constraint, inadequate user organizations for
managing and maintaining irrigation facilities, creates a
situation in which accelerated degradation of irrigation works
occurs. Additional financing for rehabilit.ation will oft.~n be
required, \",hich reduces economic return and may render the system
uneconomic. Also, water delivery services become less reliable as
t~he system degrades. Farmers become more reluctant t.o invest in
c;ostly chemical inputs and weed control, ,,,hich res ults in
depressed production. In some casesl water delivery to a portion
of the parcels must be terminated. Overgrowth of veget.ation in
drainage ways restricts the escape of excess ~"aters f ;.qhich then
tend to saturate the water profilE: causing waterlogging and a
potential for salinization.

The lack of irrigation management skills is the third
critical constraint. \'lhile hydrologists carl determine water
availability, hydraulic engineers can select sites and design
facilities, and the public works service can construct the
irrigation systems, all of their activities lead only to the
delivery of water to farmers I fields. Optimum use of the
delivered water for crop production requires derivation of site
specific &oil-water-plant management practices which may very from
place to place according to soil type, climatic conditions, and
crop variety. \fhile improvement in general irrigation management
will occur as experience is gained by farmers, ·the refinements in
oractice needed to achieve attractiv.! net returns for farmers will
require skilled irrigation scientists and technicians. ~~e latter
are not currently available in Upper Volta. Further, t.he country
does n.ot yet have the institutional capacity to produce irrigation
sci entists • Nor does Upper Volta have a sufficient number of
qu~,l.ified candidates for foreign training to meet the demand for
te{'hnical manpower that an acce lerated pace of irrigation
dE"_,elopment would create.



64

Even if the institutions and individuals\t/ho could p~rfect

the irrigation management guidelines were in place, the
development of farmer training programs to t.ransferskil1s would
be required. The programs tried t,o-date have not greatly affected
the management practices of Voltaic farmerlB. Compound tog the
difficult.ies of the design and implementation of an effective
irrigation management training program are: 'the radical shifts in
annual activity patterns required by the change from a wet-season
cropping cycle to a year-round and more labor-intensive systems:
the increase in management intensity and ca.pital investment per
uni t land area on parcels much smaller than the rainfed fields;
and the crop vari.ety restrictions imposed by centrally operated
schemes.

These problems are intensifiEld when emigrants from remote and
environmentally different areas are introduced into irrigation
projects under resettlement prog'rams. When combined with the
current and projected shortages of explerienced irrigation
specialists and farmers all OJ: these factors indicate that
expansion of irrigation schemes should be pursued slowly and
carefUlly.

The fourth constraint, inadequate processing and marketing
infrastructure, can and should be resolved in the near term for
irrigation projects that already exist. One issue that needs to
be resolved pertains to the feasibility of large-capacity I

centrally located mills for rice compared to smaller-capa"city,
dispersed-location mills. There is also thE~ issue of \'lho should
manage processing and transport (private interests I government
parastatal interests I or the production cooperative societ.ies).
Overriding these specific issues: is the need for clear marketing
policy geared toward guaranteeing the outflow of products at a
profitable producer price in order to create the incentives for
stabilization of rice supply to the national market.

These constraints are not likely to 'be resolved in the near
term, thus inhibiting the development of irrigated agriculture.

IRRIGATION INTERVENTIONS PROPOSED FOR UPPER VOLTA

Optimizing agriCUltural investment returns is not a.
choosing between rainfed and irrigated agriculture I but
determining hvw to use both types of agriCUlture ;.n
beneficial and efficient manner.

matter of
rather of
the most

A strategy for overcoming the constraints discussed in the
previous section would have to carefUlly define near-and 10n9
term objectives. Prior to investment in large projects systems"
testing nepds to be carried out to:
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Derive a feasible package of technical practices
would produce higher returns from irrigatlon j and
generate acceptance by Volta.ic small holders:

tl.at
thus

•

Define incentives to encourage irrigation cooperatives to
assume control and ma.nagemE~nt of the irrigation system,
production program, and marketing arrangements with the
goal of becoming a self-managed, self-sustaining!
production-oriented cooperat,ive: and

Investigate the restructuring of govermnent irrigation and
water resource organization£; to create a single authority
responsible for irrigated farming policy, which would set
goals for irrigation development more in line with Upper
Volta's financial and technical resources, and assign
respons ibilities for proj ect, implementat.ion.

The short-term development strategy should continue to
emphasize, and even accelerate, the developm~~nt of small-scale
projects. The low-cost bas-fonds improvement being done under
the auspices of the IDA-financed Rural Development Fund appears to
be a more cost-effective approach for achieving short-term
production goals. Moreover, these small-scale projects are more
conducive to farmer participation in the development stage as well
as in follow-up management and operation activi ties, thus
increasing the likelihood of sustainability.

Strengthening the technological base for developing water
resources in Upper Volta should be both a short·-term and long-term
activity. There is a need to cre,ate an increased capacity for
producing technicians in engineering, agronomy, and soil science.
Additional training and short in-service refresher courses for all
existing as \t1e!l as future staff are also needed to build a
stronger technical base in irrigated agriculture. A more
effective farmer training program also needs to be developed.

Intermediate to long-range objectives for irrigated
agriculture should be determined on the basis of optimizing
returns relative to investments. \'lithin the limitations imposed
by the existing constraints, crop selection and management
practices should be aimed at ensuring the highest and best use of
each land capability class. Full development of the estimated
30,000 ha of swamplands for rice production, for example, could
add an additional 100,000 tons of paddy to the present 50,000 ton
output if on-farm production techniques were improved. This would
constitute a substantial portion of the additional rice production
requirement needed for the year 2000.

Improving water use efficiency on all irrigation schemes I

pa.Tcticularly those projects in 1:he more upland areas where
di'lersification to crops other than rice would be practiced,
should also be a goal. Dependinc; upon favorable cost/benefit
2H'.alyses, even systems which incur energy costs higher than
9 t'tvi ty systems, such as sprinkler irrigation on field crops
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(except rice) or drip or trickle irrigation for vegetable t fruit,
and other high-value crops, could be viewed as desirable
long-range modernizations.

Trials of solar-powered pumpi.ng systems are too inconclusive
to date to make projections over the short and intermediate term,
but the recent improvements offer hope for introduction of these
technologies at reasonable long-term costs.
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CHAPTER SEVEN: LIVESTOCK PRODUCTION

INTRODUCTION

The variety of Voltaic ecological cond!tions presents the
opportunity to develop site-specific agricultural strategies~

(-fost livestock production systems are already integrated with
farming activities. The integrat~ion may be economic, as when
surplus income from farming is invested in livestock, or
conversely" when herders plant a small plot of grain crop to
ensure their food supply. Integrat:ion may also be through energy
flow, as when crops are fed to liv~:!stock or li.vestock supply work
or manure for farming activities.

The latest Livestock Service estimates of livestock numbers
were based on data obtained in 1976. The total livestock
populations are shown in table 7.

The Livestock Service estimated that from 1977 through 1981
herds have been increasing at the following annual rates: cattle,
2 percent; sheep, 3 percent; goats, 3 percent; swine, 3.5 percent;
and poultry, 2 percent. Although the reliability of these figures
is uncertain, exoerience in other West African countries where
rigorous surveys have been carried out indicates that such
extrapolated data do provide reasonable estimates of actual animal
numbers.

Table 7. Total Livestock Populations in Upper Volta: 1976 (000 'sl

Cattle 2,550

Sheep 1,648

Goats 2,472

Poultry 10,2UO

Swine 154

Donkeys 200

Horses 70

Camels 6

SCUirce: GOUV Livestock Service, 1976.
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Production parameters such as offtake rates and mort,all ty
losses have not been widely or systematically measured ~ Judging
from a few studies done in nor1l;.~hern Upper Volta and other West
African countries, the figures usually given for herd or
individual animal productivity may be unde:restimated, especially
when applied to extensive pastoral product.ion systems. Table 8
gives calculations which may therefore be low but still proliide
some indication of the magnitude of annual livestock production.

~abl. 8. Annual Liv•• tock Production in Upoer Volta: 1981

1981
Herd Size

(10 million)
Rata ell SumSerii

( 10001.h!t.!2l
Production (1.000 tons)

M.a~ Oftal ~

E99S
(10

million

Cat'tle 2.82 11 310 32.6 9.2

Sheep 1.91 25 418 6.7 0.9

Goats 2.88 2S 720 7.9 1.3

Swine O.la 60 lOa 2.1

Poult,ry 11.25 110 12.315 9.8

Source: GOUV Livestock Service. 1981.
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Livestock also contribute significant'.ly to the economy by
providing transportation, farm w,ork, manure" and hides. Livestock
provide flexibility in habitat utilization, economic security, and
investment opportunities. Thus for individual stock owners and
producers, animals are worth :more in te:rms of lifestyle and
survival value than market values would indicate. It would be
misleading to place a total value on the national herds based only
on the animals I current market prices.

Present herd growth rates may be higher than the growth rates
for internal consumption . Without an incx'ease in export demand 1

there may be an erosion in the profitability of livestock
production over the next decadE~. A princ::ipal factor which may
prevent this decline is the rapi.d growth of the Nigerian economy ..
Nigeria's anticipated lon9-ten~ dependence upon imported meat
should help to sustain a demand for Voltaic livestock.
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CONSTRAINTS TO LIVESTOCK PRODUCTION

Intensive. Livestock Production Systlems

Intensive livestock production systems (~re those in which
carbohydrate or protein concentrat,es are fed to livestock in a
specially constrained, artificial habitat. This increases the
rate at which energy is converted to meat, milk, and animal
by-products. Intensive production systems are logical when there
is a ready supply of feeder animals, a surplus of high quality
crop by-products or grain, and a demand for the prod\.tcts.
Profitability is then limited by high capital costs and the costs
of management and maintenance.

Agricul tural by-products available in Upper Volta include
cottonseed and cottonseed cake, molasses, brewery wastes I and
brans. Of these. only molasses and cottonseed are being produced
in large quantities.. The main question abou1: utilizing them is
opportunity cost.. Plans for conver!ting molasses into fuel alcohol
are being considered and, given the high cost of imported
gasoline, could be more profitable than livestock feeding.

Top quality cottonseed is currently processed for oil. Thf!fi

it is sold to the local oil processing plant at a government-fixed
price which makes oil production profitable. If the price were
deregulated and the seed sold on the open market, the relative
profitability of intensive livestock feeding and oil production
\"ould be close .

There is a limited demand for the more tender, higher fat
meat produced in feedlots, and moslt Voltaics would not perceive
this type of meat as being or a hi9her quality. In fact, it may
have a lower nutritional value than meat pI'oduced by foraging
animals. Therefore, feedlot production would not be a logical
component of a strategy to develop :food self-sufficiency for Upper
Volta.

Upper Volta has had two cattle feeding operations. Both have
performed poorly. Inefficient man.:igement and poor rates of gain
have resulted in net losses at one! feedlot (CtNERA) and very low
profit at the other (SODEXPAD) • The high initial cost of
constructing feedlots is unjustified by this performance level.

Intensive dairy production requires high-producing,
metabolically demanding cattle in c>rder to ob'tain the production
efficiency necessary to compete with glocal milk sources. In
turn, these cattle require a highly technical support system that
provides excellent animal husbandry conditions.

In order to develop dairy production in Upper Volta, forage
production and milk processing and marketing structures would all
be required, and the system would have to be developed from
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scratch. Even if milk production and milk marketing subs idles
were eliminated in developed countries, i!t is uncertain f,'lh-ether
Upper Volta could produce milk .~fficiently enough to compete' wi1'~h

international prices-

Recent milk import levels have varied between 24,000 and
80,000 metric tons per year, mO~lt in the fc>rm of food aid. Since
most of this milk has been given free to school children and
hospital patients, the demand has been artificial and would drop
precipitously if milk were supplied by unsubsidized local dairies.
In any case, replacing this amount oJ: milk would require
installing between 100 and 200 dairies and entail an astronomical
investment.

Sheep, poul try, and swine c.an also be reared in in'tens i ve
production systems, but they require high quality feeds, good
husbandry conditions, and in'tensive he4alth programs. Feed
rations, especially for swine amd poultry I may require balancing
with high quality feedstuffs which could be used to feed people or
more profitably exported overseas.

In summary, donors should be cautious about future
investments in intensive livestock production systems. High
investment costs, low profitability, lack of a technological base,
and the poor distribution of benefits suggest that alternatives
should be sought for livestock siubsector development.

Semi-intensive Livestock Production Systems

Semi-intensive livestock production systems are those in
which animals are kept on or near a farm plot and fed a
combination of natural forage, crops or crop by-products, and some
high energy or protein supplemlents which :may be purchased. '!'he
production rate is slower than in intensive production systems but
semi-intensive systems have distinct advantages.

Farm crops and by-productsl which might otherwise be wasted
may be channeled into productive use and, if cattle are reared,
may provide valuable work (traction) and manure. The use of
family labor during the farming off-seas:on keeps the overhead
costs of semi-intensive systems low. In addition, equitable
benefit distribution among the Voltaic agl:,icultural cornmunity is
easier to achieve than with othE!r types of Froduction systems.

Many semi-intensive Voltaic production systems are
"traditional": that is, they have evolv1ed without the direct
assistance of development interventions. Included in this
category are village-level production of small ruminants, cattle}
poultry, and swine.
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Animal production in these systems is very ineff icient in
'terms of energy utilization per unit of product obtained. 140re
€'fficient production could be obtained by increasing the levels of
health, husbandry, and nutrition in these systems I but it is
unclear whether the resulting production incr'eases would exceed
the value of the added inputs includiDg labor.

There are three particular areas of concer.n which may impede
the development of semi-intensive production systems. These are
animal health, labor availability, and culturally linked
perceptions about the importance of animal production.
Establishing veterinary protocols which would maintain the
necessary health levels will be a problem. Diseases are numerous
and they have not been well-defined in terms of cause and
epidemiology. Merely establishing village pharmacies in order to
distribute veterinary commodities would not produce increased
animal health levels: field-oriented studies ,on disease patterns
would be also required to ensure thE~ adequacy a,f their operations.

Labor availability is also a problem. Traditional production
systems require such a low labor input level that modifying these
systems may require a significant restructuring of family labor
allocations. Production systems need to be dE!veloped that would
not interfere with farming and other established activities.
Animal production systems which could be IIP l.1t on hold II during
periods of peak labor demand would be especially worthwhile.

The last important constraint is that of culturally linked
perceptions, That is, would farmers view Clniw..al production to be
important or interesting enough to expend the necessary effort,
and would their peers view these efforts with admiration, diffi
dence, or contempt? The likely lcey to breaking down cultural
constraints is profitability, but not enough socioeconomic
analysis has been done to defiie the required levels of prof!t~
ability or recommend production systems with assured profitabi
lity.

Interdisciplinary field studies in socioeconomics, animal
production, and health are required. Since studies would require
repetition on a location-by-location basis, consideration should
be given to establishing an interdisciplinary Voltaic research
team to continue the research eff()rts after an effective study
protocol has been developed.

In addition to the intensification of traditional livestock
production systems, there are several non-traditional livestock
activities that have merit. These include farm fattenin'J
(ernbouche) programs, animal traction, and village dairy produc
tion. Embouche and animal traction programs are so closely linked
to farming activities that they do not constitute production
Sj{ ;~tems by themselves. They should be added to crop production
systems as complementary activities in order to achieve a balance
be t',lleen high-quality by-product forage production and use"
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In particular, animal traction should be cons idered an
integral component of farming system devtelopment ~ Increased
agricultural production eventually may become the major factor in
increasing animal production, and farming systems research should
almost always include the integration of animal production \1/i th
cropping.

The development of village'-level dairy production may be
worthwhile as long as it, too, is also compatible with the
evolving crop production systems. Particular attention should be
given to peri-urban villages with a view toward eventual
commercial milk production. Donors who choose to pursue this
should also assist the government in improving the technical and
support services necessary to sustain effici(~nt production.

There are several developing models for vi.llage milk
production in Senegal, Kenya, and Ethiopia, for example, which may
be applicable to Upper Volta. Research on village milk production
undertaken by the International Livestock Cerlter for Africa (ILeA)
should be carefully followed.

Extensive Livestock Production Systems

Extensive livestock production systems are those ,,,here
animals are reared on undeveloped natural rangelands or fallo\'l
lands. Foraging patterns may include both grazing and browsing,
and livestock species may be segregated or mixed. These systems
are exploitative: minimal effort is made t() improve the primary
productivity of foraging areas beyond their natural capacity.
Supplementary feeding may be donle on a seasonal or ad hoc basis
but usually only in quantities necessary to prevent excessive
production losses during periods of stress.

In Upper Volta at least 50 percent of the land surface area
is covered with natural rangeland which is best suited for exten
sive livestock production. This rangeland presently constitutes
Upper Volta's largest resource for livestock production. Although
its relative importance may decline as agricultural production
increases, its best potential use for sustained productivity will
continue to be in extensive livestock enterprises.

Another 40 percent of the land surface is presently in
fallow, and although this is less productive than previously
uncultivated rangeland, it is nevertheless profitably foraged.
Some of the fallow land should n,ever have been cuitivated in the
first place but due to high population pressure was farmed at the
expense of sustained productivit:y. Restoration Qf these areas
,\..rould probably raise the total natural grazing/browsing resource
to about 60 percent of the land surface area.
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Majo~ Production Zones

In Upper Volta four production zones can be differentiated by
the types of extensive production systems they support ~ 'rheas
zones are the sahelian zone, the central plateau, the tsetse fly
belt, and the sUdano-guinean sylvopast,oral zonE~.

The Sahel

In the sahelian zone individual production strategies
are defined by the mix of ruminant species (sheep, goats, cattle,
camels) which a herder keeps. In turn, the herd mix defines the
optimal habitats 'to be exploited by the production system. Types
of production strategies include browsing, grazing, or both, and
they may be supported by a small cropping program or seasonal
integration with extensive cropping systems.

It is important that donors attempting to improve
sahelian zone production recognize that the various herding
strategies interact. A positive change in one production system
may have negative repercussions on other sys1:.ems, in which case
overall land and animal productivity may decrease. For example,
current efforts to encourage all sahelian zone herders to
undertake some amount of grain farming may produce negative
effects by lowering the efficiency of grassland harvests and
forcing more herders to use brow;sing habitats. Donors should
proceed very slowly and with cll:!arly defined objectives \'lhen
attempting any changes in production systems.

In the Sahel there are t~IO major biological constraints
to increased productivity. These <ire poor animal health and lack
of prot.ein in forage during the dry season. The diseases that
reduce production efficiency are likely to be numerous, as
demonstrated by studies in central Niger, and these diseases have
not yet been sufficiently defined in the Voltaic Sahel. Studies
to identify the diseases should alSlO determine herder perceptions
about specific diseases in order to formulate interventions the
herders will accept.

Donors should help develop a cost-effective extension
system in which herders are able to apply herd health interven
tions to their own animals as an integral component of their
overall herd management responsibility. This will be the only
practical way to overcome the logistical problems of providing
health support to migratory production systems. Currently there
is probably no way to relieve seasonal protein deficiency except
with concentrates such as cottonseed which are not cost-effective.
Attempts at hay or cultivated forage production should be coupled
wJ. th interdisciplinary production system studies to determine how
tbese innovations can be applied.
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Soil fertility is also a limiting factor. in the Sahel 1

at least in areas receiving more than 500 rr~ of annual rainfall~

However, research in Mali has sh()wn a negative cost/benefit ratio
to application of fertilizer.

Animal breeding programs are unlikely to increase
productivity in the Sahel. Herders already select animals on the
basis of performance characteristics such as milk output and frame
size which are important production goals. However, in years with
bad rainfall and poor primary production, the 'highest producing
and therefore the most metabolically demanding animals are the
ones that suffer most. Ttus, there is a dynamic balance between
productivity and resistance to E~nvironmental stress which limits
improvements through breeding.

The second production zone, the central plateau, has a
high population of both lives tock and people. Grain stalk
residues and fallow provide considerable livestock forage, but
herds are also sent on trau3humant migraticlns in order to forage
natural grazing lands. Extensi.ve agricult:ure and herding have
caused widespread soil degradation and reduc,ed productivity.

The Central Plateau

The major objectives for increasing livestock production
are to restore a balance between animal numbers and forage
production and allow or facilitate the regeneration of degraded
areas. Animal health is also li.kely to be poor because the high
concentration of animals facilitates the transmission of
contagious diseases and leads; to the localized buildup of
parasites and microbes. Efforts to improve animal health may not
be rewarding, however I until improvements atre made in management
and nutrition.

The Tsetse Fly Belt

The third production z()ne is roughly between the 800 and
l,OOO mm isohyets and includes the edge of the tsetse fly belt.
As on the central plateau, extensive herding is integrated with
agricul ture so that crop res idues and fallow provide important
forage sources for livestock. However, there is also considerable
natural rangeland which allows grazing between the farmed areas.

Parts of the south and east still have considerable
unexploited rangeland that can be used for livestock production,
but these areas are rapidly bEdng settled. Both herders and
farmers are moving in and creating a dynamic situatic:.'n in which
production strategies are evolving. There are elements of both
accommodation and antagonism bet~ween farmers and herders I but in
general the acquisition of land tenure through farming favors the
farmer and limits the options jEor de~.reloping productive herding
strateqies.
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However I this is also thE~ zone where the introduction of
range management innovations is most likely to be feasible and
productive. Several factors favor success: herding strate.gies
are fluid and not yet fUlly institutionalized: the area is not yet
overpopulated w1th people; and thE~ herders I production goals are
somewhat commercial (in contrast to the Sahel where subsistence
imperatives demand rigid production goals). Of particular
interest are the grazing trials being conducted by AID's Niger
Range and Livestock Project. I'ts production-oriented grazing
trials have been success ful in al::hieving a balance between per
hectare and per animal productivity.

Water resources are scajrce in the east and limit the
availability of rangeland otherwisE~ suitable for grazing. This is
a zone with relatively low rainfall but high vegetation biomass so
that brush and range fires are particularly severe and destruc
tive. Fire breaks are costly and inefficient and ways must be
sought to convince residents to control and limit fires
themselves.

In the tsetse fly belt there are 'both trypanotolerant
and nontrypanotolerant livestock breeds. It has been estimated
that 40 percent of the cattle arle susceptible Zebu, 25 percent
area resistant ~'1est African Shorthorn, and 35 percent area a
Zebu-Shorthorn mixture. Due to the influx of Fulani herders, the
percentage of Zebu cattle is increclsing.. No comparable figures are
available for sheep and goats I but there is probably a higher
percentage of trypanotolerant than nontrypanotolerant breeds.

The importance of trypanosomiasis in this zone is
difficult to determine. Animals move in and out of tsetse fly
infested areas I and herders may develop management schemes ""hieh
avoid most of the flies. Studies in Nigeria have shown that when
extensive herding can be seasonally integrated into agriculture I

trypanosomiasis becomes relatively unimportant. These findings
are not generally known in Upper Volta, and the economic
importance of trypanosomiasis is probably overestimated by both
donors anc1 the Livestock Service. It is important. that proposed
range management schemes allow sufficient scope for herders to
avoid tsetse flies.

A major effect of trypanosomiasis is that it obscures
and prevents the proper diagnosis of many O1:her infectious
diseases. Neither Livestock Servi.ce agents nor herders are able
to differentiate trypanosomiasis from other diseases such as
anaplasmosis, babesiosis, and the helminthoses. Herders request
and receive many doses of prophylactic and curative drugs for
their animals I but no one knows whether the drugs .are still
€: ffective or 'of/hether drug-resistant strains of trypanosomes are
T,1"idespread. Nor is it knO\tffi how often these drugs are used for
nontrypanosomal diseases for which they are ineffective.
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The entire issue of tile epidemiology; chemopt·ophylaKis,
and treatment of trypanosomiasis in relatiLon t.o herd managf.!,ment
and production needs to be clalrified by interdisciplinary field
studies before practical cost-effe~tive interventions can be
introduced. A general herd heal th survey leading to the
development of an effective extension syst1em would be rewarding.
It should be possible to impr,ove animal health significantly,
thereby in.proving production e'fficiency. An extension system
based on aniinal health and having integral herder participation
could provide a foundation for introducing other innovations such
as range management and supplemental feedin~I'

The SudanO-Guinean Zone

The fourth livestock production z()ne is the southwestern
sudano-guinean region. This zon,e is domina1:ed by fanning cultures
which keep livestock as scavengrers, but there is also extensive
interstitial herding which has been increasing since 1973. The
zone contains 15 to 20 percent of Upper Volta's total cattle
population.

Approximately 55 pe~cent of the cattle are
trypanotolerant savanna West African Shorthorn. The remainder are
equally divided between Zebu anot ZebU-Shorthorn mixtures. In the
extreme southwest, up to 75 percent of the cattle are Shorthorn.
Host of the sheep and goats are trypanotolerant breeds.

One of the rna jor fclctors limiting ex tens ive animal
production in this zone is the limited labor that can be expended
on herd management. The region has high agricultural potential
and a long cropping season, and the opportunity cost for providing
labor t.,') care for large herds in the nonfarming areas is high. In
fact, low per animal productivi1t.y in this zone is more likely to
be a resul~ of 1nefficient management than of endemic
trypanosomiasis.

The immigration of herders from the north is providing
some needed labor, but cultural and socio;economic factors still
lirni-t livestock development. The trypanotoJLerant Shorthorn cattle
which do best in this zone are small and have not been bred over
the years f01: milk production. Consequently they do not serve
very well as milk cows, which is important to women in herding
families. There is also peer pressure to keep larger cattle, and
herders \'lho keep Shorthorns may be teased about ukeeping a herd of
swine". f.lanagement requirements tend to be proportional t.o herd
size I so a herd of 60 Shorthorn cows, for example I "fould need
about the same management as a herd of 60 Zebu cows, even though
the former is a smaller production unit.

Finally I tr.ere is a market preference for Zebu cattle it

and small Shorthorns receive a price disproportionately less than
their true food value.
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Despite Shorthorn cattle disadvanta~JesI donors should
support increased production wit~ this breed. There 1s no
ev idence that Shorthorns are less E!fficient bE~ef producers 1 and I

<Jiven Zebu cattle's susceptibiliLty to trypanosomiasis I the
Shorthorns are probably more efficient producers in the t.setse
fly-infest.ed areas. Select.ive breE~dlng can be done to increase
both cattle stature and milk product:ion in indi.genous herd.5. The
cost: effectiveness of pursuing this line of livestock development
should be very good given th~ high cost of tset.se fly control and
the inefficiency of chemoprophylaxis.

The nutritional value of forage in the sout,hwes'tern
syl vopastoral zone i9 low even though the s'tanding biomass is
high. Since rainfall is high, t.here may be some scope for
introducing nonindigenous forage species and rock phosphate
fertilizat.ion in an effort to improve pasturE~s. However, this
changes the nature of production systems from exploitative to
semi-intens iva, and it is uncertain how far onE: should go in this
direction. Improved range management would probably be more ~ost

effective; and efforts should probably be concentrated toward
achieving this goal.

Animal health could also, be impr.oved by acquiring a
better understanding of the specific diseases that cause
production losses. Helminth infections are thought to be
important, especially in causing calf and Lamb mortality I but
field studies have not: verifiedthi5. A helminthosis control
program \1/as initiated in Upper Vol1ta a few years ago but it \'las
prematurely conceived and not ver:'l effective. Numerous other
problems in animal health could be alleviated, but a
cost-effective delivery system must be developed first.

SUHl4ARY AND RECOl-U-1ENDATIONS

Intensive Production Systems

Increased meat production by intensive livestock production
systems would not support progress in securing food
self-sufficiency through the small-·scale producer. In light of
past perfonnance, capital invested in feedlots would not be
recoverable. The expenditures would not be justified in terms of
the quality or quantity of food produced.

Semi-Intensive Production Systems

Significant increases
co r responding increases in
rl(:lfiove the constraints of
p:~ fceptions .

in livestock production require both
crop production and finding ways to
labor, animal health, and cultural
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Animal production innovaticms should be int1roduced through
the farming systems approach. Donors should be cauti<ou~s a~hout

supporting backyard fattening programs that either do not fit well
into evolving farming systems or rely on feeds not prod.uced on the
farm. After \11orthwhile livest.ock components are identi fle~dl

credit prog:ramR to small-scale producers should include provision
for buying and reari.ng the animal.s. Village milk production "'Jotdd
be worthwhile in terms of food production I and this should not be
overlooked in farming systems development. In terms of production
efficiency I it would be better tc:> maintain a milk \,~ow r.:ither than
a meat-producing animal in the farmyward.

Nonruminant production systems
promoted until it is known how much
diverted away from the human population.

Extensi~e Productiot~~ystems

should not be stroilgly
feE!d can be reasonably

Ef forts should be ma.de 1:0 increasE~ the efficiency of
tradi tional production system:s and develop adaptable range
management procedures to ensure s;ustained produf"!tivity ~ Land use
regulations should be negotiated locally by producers rather than
imposed through a centrally defined agro-sylvopas-c.oral cf.)de. The
government would be unable to enforce such a code in any case.

Group ranches: or any otherltype of ranching scheme should be
given a lower priority than devE~loping less formal schemes \<lhich
require less social engineering t.O maintain or increase land and
aniH,al produc:tivi ty . Interdisciplinary efforts should be made to
coax tradit.ional systems into productive accommodation with the
new realities of population expansion and agriculture.

Forage production will probably be required to sustain
efficient animal production if production systems become more
constrained. However I this would change the exploitative nature
of extensive production systems and it may not be cost effective
on a wide-scale. Donors should pay more attention to the ways
cultivated forage can fit into production systems rather than
promote the production of forages which may have no economically
sound application.

Animal health improvements would provide concrete gains in
production efficiency. Given the' difficult logistics of providing
health interventions to extensive herding systems I it~llould be
necessary to develop a system based on herder participation
(veterinary secourisrne). Field training 1Hould be required in
order to develop effective interaction among Livestock Service and
herder agents (secouristes veterinaires). The system should be
based upon herd health rather than individual animal diagnosis and
treatment in order to maximize cost-effectiveness.
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CHAPTER EIGHT: ENVI:RONMENTAL CONCERNS

INTRODUCTION

Attention to the Sahelian environment increased after food
production and distribution systems were disrupted during the
early 19705 drought. Drought and famine \l,ere believed to be
associated with the perceived desE~rtification taking place in the
Sahel. In the ensuing years of intensified foreign assistance,
cons iderable progress has been made toward clarifying the
fundamental nature of the "Saheli,an disaster", yet quantitative
data on ecological change in Upper VoItel are difficult to
obtain. [1]

It is nonetheless clear that. there has be~n a qualitative
change in the resource base and its productivity • Farmers and
herders in the Sahel and r40ssi Plateau consistently refer to a
variety of problems: intermittent~ streams that formerly flowed
year round, falling well levels, shortenied fallow periods,
abandoned land, shrinking forests, disappearing game, an
increasing lack of forage and wa.ter conservation, poor animal
condition, and lowered milk production. Overcutting trees,
Qverfarming, and overgrazing interact to cumulatively reduce Upper
Volta's food production potential.

It is understandable that both g"'vernment policies and
individual production strategies have favored short-term
production increases over long-term environme,ntal stability. It
is only when ecological problems become acute and their negative
consequences directly felt, that concrete steps toward their
resolution can be expected, either at the government or household
level.

This stage has been reached in parts of the country. Halting
soil erosion, for example, has become the first priority of ORD
policy in Yatenga, yet in 1981 villager demand for erosion control
outstripped the government's capacity to provide assistance by
about a 2 to I ratio.

Given the severity of the environmental problems, popular
awareness. and the willingness to take action, short-term
assistance (1983-88) can be justified. This discussion focuses on
those aspects of environmental problems that the Ministry of Rural
Development (r·jRD) is respons iblle for solving. Conservation
programs in Upper Volta as in other parts of the world require
government and donor subsidization. Despite awareness of changes
o'n~r time, both economic feasibility studies for various projects
and microeconomic decision makers treat natural resources as a
constraint rather than as natural II capital ll spent at the expense
of future productivity.
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Nonetheless, in order to ensure continued villagel: support
and interest, current programs should be designed to provide
tangible benefits such as increased yield~;, forest products, or
improved animal productivity~ The success of environmental
programs will equally depend upon collaboration with the rural
population at every stage of implementation and, where possible,
in the design of programs as well.[2]

RANGE DEGRADATION

It is difficult to isolate precisely the causes of Upper
Volta's range degradation. Like other environmental. problems, it
began locally and has only rec!ently become a general problem in
the Sahel and central plateau. Declining range productivity is a
product of a combination of factors, including excessive and
poorly timed rangeland burning: agricUltural expansion into
marginal areas (often with high erosion potential) that should be
reserved exclusively for grazing and forestry uses: excessive
fuelwood removal from bush areas: and unchecked use of permanent
water sources.

The consequences of these largely demographically induced
changes has been to interrupt the seasonally balanced movement of
animals under traditional management. Given the interwoven nature
of these different elements, an increase in animal numbers beyond
carrying capacity is but a single element in the complex equation
affecting the productivity of Upper Volta's rangelands. This
section will focus on the potential for direct intervention in the
rangeland ecosystem. Table 9 shows the relative distribution of
Upper Volta's arable and range lands by ecological zones.

A program to address the problems of range degradation must
focus on three sets of constraints: socioeconomic, technical, and
budgetary and institutional.

Socioeconomic Constraints

Livestock has become the principal means for many sedentary
farmers and urban dwellers to invest and increase their capital.
The new investors have increased the number of commercial animals
on the range but have not devl:!loped a parallel interest in the
efficiency of capitalization.

Li vestock has proven to be an effective hedge against
inflation. Cattle prices increased six-fold between 1970 and
1980, while the price of food grains only increased 2 to 3 times
In addition, herds multiply and young animals grow in weight as
well as value. This has made livestock doubly attractive as an
investment option while complicating rangeland management.
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Table 9. Relative Distribution of Upper Volta's Arable Land and
Rangeland by Ecological Zones

Surface area (1,000 hal

Ecological Zone

Sahel

Sudan

·Sudano-guinean

TOTAL

Source: FAO, 1976.

Arable

980

4,575

3,360

8,915

Range

2,405

9,504

4,336

16,245

Total

3,700

14,500

9,000

27,200

At the same time, farming populations and cultivated land
area have dramatically expanded in the Mossi Plateau and Sahel
regions. Such expansion has consequently reduc,ed range resources,
often in key areas such as dry season pastures. This expansion
has also taken place precisely in those areas of densest animal
concentration. Herding populations h~ve little land security and
have lost land as the dominant sedentary groups have expanded.
Agricultural expans ion in the Sahel has taken place in the dune
areas and bas-fonds which previously comprised the choicest
pasturage. This expansion is equally associated with forest
cutting, a general increase in runoff, and a consequent reduction
of forage availability.

It has become increasingly difficult for the traditional
subsistence herder to survive under the constraints this land
intensification is creating. Among other things, it is
constraining his chief adaptive strategy--mobility. Pacification
of the countryside has taken away the herder's most effective
means of reconstituting his herd when lacking sufficient breeding
stock. Concentration of wealth is apparently taking place among
herders which could affect efforts to agree upon common range
access regulations.

These elements--increased nonherder investment in livestock
ownership, overall land intensification and environmental
destruction, and an increasing imbalance within the pastoral
society's social structures--have disrupted traditional range
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management and made its replacement exceedingly difficult without
prior establishment of a comprehensive basis for national-level
environmental management.

Such a basis might be institutionalized in the long term by
establishing an agro-sylvopastoral code. Only in zones where
range degradation and animal populations are still minimal and
land tenure is more flexible do possibilitien for immediate action
offer a reasonable potential for success.

Technical Constraints

The available technical programs directed toward reversing
range degradation require further adaptive research. Existing
approaches can be classified into two broad categories. Range
management attempts to reorient herding decisions according to
ecological principles. Range improvements involve direct attempts
to alter the habitat and include such measures as natural pasture
enhancement, mechanical manipulation (ripping, scarification, and
bush removal), and seeding. However, seeding has seldom proven
cost effective, particularly without proper range management being
practiced to maintain the improvement.

The principal indicator of degraded range in Upper Volta is
the abundance of large denuded surfaces where regermination of
even hearty annual grasses is impeded. The potential for
restoring such surfaces has attracted considerable attention.
Both the FAO and the FED (Fonds Europeen de Developpement)
currently operate range improvement programs in the Sahel, and
AID's "Environmental Sector Assessment" advocated further
involvement in this geographic zone.

The most thorough research results to date are those obtained
by the CIDR Sahelian Program.[3] CIDR efforts have demonstrated
that regeneraticn was far more remarkable when sahelian rangelands
were rested than when attempts to rip and reseed were attempted.

However, severely denuded surfaces do not regenerate with
protection alone. Numerous trials were made to determine
germination and survival rates under different mechanical
treatments to soil surfaces (which included packed and sealed
sand, gravel, and clay). Spectacular results were obtained after
one year, followed by high mortality for both herbaceous and woody
species. After three years, soil and plant growth conditions
returned to their original state where even annual grasses failed
to germinate.

Another attempt using cont.oured mini-dikes as ~later catch
ments, both with and without seeding, yielded better survival
rates in the unseeded plots after four years. Given protection,
these areas could be fUlly restored. Without protection, erosion
continued until all traces of the dikes had disappeared.



As in the case of the recently completed Village Livestock
Project, the need to protect fallow areas and the lack of a rural
code to enforce such protection have presented major obstacles ~

Further sociocultural research is needed to clarify how such
protection could best be achieved. While cost figures for soil
trials are not available, given the less than conclusive results
it is clear that this type of activity must be continued as
adaptive research and not as a technical package ready for
widespread diffusion.

The situation is considerably different in the south's higher
rainfall areas. Few studies exist which use the same criteria for
determining biomass in different rainfall zones. Range resource
surveys carried out by the Village Livestock Project determined
standing biomass for two zones of about 600 rom and 950 rom annual
rainfall respectively. Biomass ranged from 200 to 1,000 kg per ha
in the drier zone to 1,400 to 1,600 kg per ha in the wetter area,
reflecting significantly different animal production possibili
ties. According to a 1976 FAO report, about 60 percent of these
areas is best suited for range development compared to less than
40 percent for agriculture.

Recent attempts to improve rangeland productivity focused on
improving pasturage by introducing exotic forage species, particu
larly perennial legumes. Adequate data are not yet available to
determine the cost effectiveness of these interventions, but
results to date have been rather discouraging. The potential for
forage species appears greater in special agronomic situations
such as in irrigated perimeters and the AW zones. Research in
this direction should be pursued in conjunction with animal trac
tion and farming system programs.

Unpublished findings at the AVV experimental center of Sondre
Est indicate some potential for seeding natural pastures with
Stylosanthes hamata. Ground is scarified using a tractor in a
cross-hatched pattern at a cost of 4,000 to 5,000 CFA per ha
and anticipating a 12.5 percent increase in carrying capacity.

If successful, this technique could prove to have potential.
Success is partly dependent on effective fire suppression which
can only take place with extension support and villager partici
pation. Program needs for building institutional capacities are
discussed in the livestock section of this analysis. The basic
conclusion is that sound range management must precede widespread
interventions when improving rangelands.

lEstitutional and Budgetary Constraints

The Livestock Service is a rural network of regional offices
o. nd rural agents.
basic animal health
training reflect a
Animal oroduction.

Its primary emphasis has been on delivering
measures. However, recent policy changes and
growing consideration of other aspects of
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The Department of Animal Production has recently expanded to
include a suboffice of pastoral management. Its staff will have
the capacity to design and implement range management and coordi
nate programs. Personnel consis1:s of several livestock engineers
and one U.S.-trained range manager. Previous constraints to
implementing range programs based on lack of counterparts appear
to have been resolved, given the Livestock Service's current and
probable future funding levels.

External donor support will be required if these essentially
field-trained teChnicians are to be able to carry out their tasks.
The new pastoral management office is a secondary priority in
relation to ongoing programs, which are themselves facing severe
budgetary constraints.

In sum, the GOUV's instituti.onal capacit.y to deal with range
degradation problems and apply range management systems is
limited. For this reason a nationwide program is not f~asible. A
pilot region should be chosen in which to develop this capacity
and test the technical package. From a technical standpoint it
remains to be tested whether controlled grazing practices can in
fact be implemented to improve the present open range policy.

Moreover, direct transfer of range management as practiced in
the semi-arid zones of the United States is ill-advised and has
produced very little in the way of positive results when tried in
Upper Volta or other parts of the Sahel. Range-type operations
have proven extremely costly and more often than not counter
productive. Recent research findings both of a socioeconomic and
ecological nature have also demonstrated that locally evolved
systems are more efficient and ecologically conservative than
previously supposed. This has especially proven to be the case in
zones where farming is clearly of secondary importance (such as in
those with 400 to 500 mrn of annual rainfall).

SOIL EROSION

Current Status

Degradation of soil resources constitutes one of the most
fundamental constraints to agriCUltural development in Upper
Volta. Once degraded, soil fertility and structure can be
restored only at great cost I effort I or both. Soil losses to
runoff are permanent. Unless sound soil conservation practices
are incorporated from the outset int,o the agriCUltural development
packages for each region, the seriousness of this constraint could
greatly increase as new lands are brought under cultivation and
SUbjected to the same pressures as those on the central plateau.
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The proportion of fragile ferruginous soils in the AVV zones
reaches about 70 percent. Existi.ng soil maps indicate this
percentage of fragile soils is not much lower in the Eastern OnD
and the southwest. Projections for the increased productivity of
Voltaic agriculture in both the long and short. term all assume
constant or increasing yields and no loss of productive land.
This assumption can be made only if a major effort is immediately
placed on the soil and water conservation programs in the central
plateau and sUbsequently in less degraded areas.

Agriculture on the Mossi Plateau faces low and declining soil
fertility and a deteriorating soil structure. Soil losses caused
by increased runoff accelerate erosion, particularly of clay part
icles and organic matter. Impoverished sandy soils are frequently
all that remain. Declining yields contribute to reducing fallow
periods which have been nearly eliminated on many portions of the
plateau. Land is cultivated conti.nuously until it is finally
abandoned.

Poor soil moisture retention capacity is typical under such
overfarmed conditions. In drier years and when rains are poorly
spaced, crop production declines due to artificially induced
drought.

Increased runoff has also resulted in a widespread lowering
of water tables, causing wells to run .dry and increasing tree
species' mortality. Bottomlands where water collects are excess
ively flooded and thereby rendered more difficult to manage. Lost
topsoil not carried away in rivers is often deposited in the
bottom of local barrages, reducing the reservoir's effective life
through siltation.

In advanced states of degradation agricultural potential is
virtually eliminated. Some farmers in the Kaya region report
cultivating soils with yields of 50 to 100 kg per ha. Underlying
lateritic hardpans are exposed and soil surfaces are sealed by a
nearly impermeable crust.

Data on soil erosion are incomplete but indicate the pro
blem's gravity. A six-year study (1973-78) in the Linoghin region
(Koupela ORO) recorded a soil loss of 16.2 metric tons per ha
annually. Runoff in the same site was recorded at 44 percent. By
contrast, erosion in the nondegraded but higher rainfall zone
around Po (near the Ghana border) was only 2 metric tons per ha
annually.

An important yet unanswered question concerns the effect of
animal traction on erosion. In 1979 Institut de Recherches
Agronomiques Tropicales et des Cultures Vivrieres (IRAT) research
indicated slightly more erosion: under traction 4.09 metric tons
p(-~r ha annually compared to 3.69 metric tons, without traction.

The cause is
animal traction is

undoubtedly linked to hew i and not whether,
used. The project leader for the Kaya Soil
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Conservation Project has observed major erosion increases on
local farmers I fields due, he feels, to poor techniques and
training. Animal traction packages are discussed in greater
detail in Chapter Five, which examines the technical constraints
to rainfed agriculture.

One of the most effective control measures to reduce erosion
is to maintain high organic matter levels in the soil. The use of
crop residue for fuel, animal feed, and building materials has
greatly limited its availability as mulch. Poss ibilities for
increasing organic matter include manuring and agroforestry. They
are discussed in the sections on deforestation and rainfed agri
culture.

Existing Programs

The national soil and water conservation program was started
in early 1960 and has subsequently passed through several phases.
Its activities have been largely directed toward the portions of
the Mossi Plateau where erosion problems were the most severe.
The first of these programs run by the Groupement Europeen de
Restauration des Sols (GERES) applied graded bench terraces to
over 120,000 ha, principally in Yatenga.

These open-ended terraces were designed to break surface flow
and redirect it down the slope into grass-covered runoff channels.
Heavy equipment was used in conjunction with local village labor.
After construction was finished, all activity ceased. The
terraces, never explained to the villagers, were not maintained.
The project was essentially a failure.

It was succeeded by FOR I which instituted a program of total
catchment contour terraces. The goal was to ensure maximum soil
and water conservation. However, trapping all water in a series
of closed terraces at 40 to 60 cm contour intervals increased the
contour terraces I susceptibility to break, thereby actually
threatening to increase erosion. About 1,000 ha received this
treatment between 1970-76. The system was poorly implemented.
Terraces failed to follow contours and were not maintained.

The design was radically changed for the second phase of the
program. FOR II covered nearly 10,000 ha in five Mossi Plateau
CROs. The new system consists of open-ended contour dikes.
Erosion control is achieved by reducing slope length and hence
velocity of surface runoff. Water retention (infiltration) is
enhanced only to the extent velocity is reduced and where water
collects in narrow bands behind the dikes. Water is allowed to
escape out the end of the dikes into drainage channels. This is
considered acceptable since erosion is associated more with sheet
wash and less with gUllying. However, gullying problems have been
increasing, and a separate but complementary program to stop
gullying was initiated during the course of FDR II.

1
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Studies documenting the effectiveness of the system, even in
the short term, remain tentative and inconclusive. Early trials
indicate an increase of as much as 150 kg per ha in grain yields
and a 22 percent reduction in erosion. Further and more strictly
controlled research is needed to determine the system's capacity
to increase yields and infiltration and reduce soil loss. ICRISAT
has undertaken several test plots in treated fields.

A rna jor constraint to the widespread application of anti
erosion measures is that the existing program does not
sufficiently harmonize with what farmers can and are willing to
do. This places an added burden on the extension agent. The use
of tractors in the FDR program gives the farmer a feeling that he
cannot do without external assistance. On many soils, hand-tools
would certainly accomplish the same task less expensively with
equal effectiveness.

Yet even the hand-tools needed to maintain the installations
were delivered to only 65 percent of the sites treated under FDR
II. Demand has increased rapidly for the intervention, but
villager motivations are obscured by the project's association
with food aid delivery. Effective erosion control should hold
enough villager interest to not require give-away programs in
return for support. The ORD's capability in terms of topographic
equipment has been strained by the growth in demand. Work quality
has suffered. Emplacements are confined to fields on the lower
slopes. The upper slopes where 50 cm contours are more densely
spaced and runoff begins are infrequently treated.

Perhaps the most serious criticism of the FOR project is its
failure to take into account indigenous anti-erosion efforts, such
as the stone dikes already used by central plateau farmers.
Hundreds of thousands of hectares are partially protected by these
indigenous stone dikes. Where the FOR project dikes. have been
constructed in fields, the rock dikes are either ignored or
destroyed. This counterproductive approach overlooks a tremendous
source of villager involvement and extension outreach potential-
possibly the foundation for an improved technical package in the
next phase.

One positive dimension of FDR III is the greater emphasis on
stabilizing the contour dikes with vegetation (Andropogon gayanus,
Euphorbia, Balsamifera, and so on). This will also serve to
reduce wind erosion. The emphasis on factors other than construc
tion ties in well with several very promising adaptive research
projects being implemented by nongovernmental organizations. (4J
In these programs, truly innovative approaches are being developed
which warrant expanded support. Input from these small programs
may then serve to modify the national project in ways that reduce
costs (dependence upon topographers and tractors) and thereby
improve their potential acceptance.

l
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FORESTRY

Current Status

The presence or absence of woody vegetation has a direct
effect on yields obtained under traditional farming systems common
to most Upper Volta. In 1976 the FAO estimated that yields begin
to decrease when the woody vegetation cover is less than 25
percent. The principal functions of trees in this capacity are to
protect soil from wind and water erosion and in some cases temper
the field's microclimate.

Trees used for food production are protected both in tradi
tional systems and under Voltaic law. However, where demographic
pressures are most strongly felt this source of food has been
partially exploited for firewood. Woody browse, rich in protein,
phosphorous, and carotene, provides the basis of the diet for much
of the country's livestock herd during the dry season. Yet herd
ers continue to cut tree branches at a rate exceeding an indivi
dual tree's regenerative capacity.

Until recently savanna resources were characterized by abund
ance. Women who formerly exchanged sauce ingredients freely among
themselves now part with them only through commercial transac
tions. Firewood prices have doubled and tripled in many parts of
the country over the past decade. In Ouahigouya a donkey cartload
of wood that cost 350 CFA in 1970 cost 1,750 CFA in 1979.

Firewood is the primary source of energy for most Voltaic
fami lies. It meets roughly 90 percent of a typical family's
energy demand, but at a cost of 20 to 30 percent of the household
income (in urban areas). In small towns and rural areas this cost
is often expressed as labor. Women (and increasingly men) spend
increasing amounts of their time collecting firewood. Women in
less favorable locations may spend 12 to 18 hours per week
collecting firewood at distances of up 10 km from their compounds.
This labor demand, while somewhat flexible, nevertheless continues
throughout the cropping season.

The firewood shortage is not equally distributed. It
naturally tends to be concentrated in and around large towns,
cities, and rural areas where population growth and the expansion
of cultivated areas have correspondingly reduced forest reserves
(Yatenga and Kaya regions, for example). In 1980 Winterbottom
calculated that the savanna overall is regenerating wood resources
slightly faster than the current rate of consumption.

However, areas where demand has outstripped wood supply and a
downward spiral in ecosystem productivity has been initiated are
rapidly increasing. FAO's 1981 estimates are more pessimistic.
Recent calculations place the annual production of the country's

l
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forest at 5.4 million m3 and the
per year. In some areas millet
fuel source, at questionable
structure.

total
stalks
costs

demand at 6.8 million m3

are re:olacing wood as a
to soil fertility and

Until now the response to the deforestation crisis has been
inadequate. Some progress has been made in designing more
efficient woodburning stoves. These stoves have the potential of
reducing fuel consumption by as much as 50 percent. Tllith many
inexpensive and effective models available, the primary obstacle
to their diffusion has been a lack of coordination between
different government agencies. More effective use of female ORO
extension agents will be necessary to succeed in attaining
widespread adoption of the stoves.

Reforestation

Many reforestation activities fall into the domain of the
Ministry of the Environment and Tourism. Detailed programs for
addressing the constraints pertinent to its programs are elabor
ated in AID's 1981 IIEn'/iromnent Sector Assessment ll

• Where forestry
efforts involve the agricultural population's participation,
actions should be con~.idered in the context of agricultural sector
planning. Coordina1~ion and cooperation among the different
ministries and between ORO personnel and local forestry agents is
generally poor, theraby hampering activities in the rural milieu.

Given the complexity of land availability, access of
different groups to land and tree resources, seasonal labor
c~nstraints to forestry activity, uncertainty of tree tenure, and
local power structures, rural reforestation must be carried out in
the context of an overall farming systems approach to rural
development.

Agroforestry

Of Upper Volta's three leading agricul tl1ral exports, only
cotton is a field crop. The other two, shea butter and livestock,
use noncultivated indigenous resources. Shea butter is an oil
derived from the Kernal of the karite tree, which exists in
commercial densities as a result of the longstanding traditional
practice of its selective preservation when clearing land for
cultivation. These three products accounted for 83 percent of
foreign exports in 1977.

The indigenous systems of food production integrate strate
gies of field, forage, an~ tree exploitation, yet our research and
understanding of these systems tends to separate each activity
from the whole. Farming systems research, for example, has paid
scant attention to the role of trees in affecting yields.
Research to date on the effect of interplanting Accacia albida and
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food grains is insufficient. One study (cited by Reeb, 1980)
indicated yields that were 50 percent higher on interpla.nted
fields than on surrounding unwooded fields.

Further research needs to be carried out on the impact of
tree roots on erosion rates, subsoil nutrient recovery, and soil
permeability. The destructive impact of heavy rains on soil
surface structures has often been noted, as has the ameliorating
effect of tree foliage in reducing this negative impact. Given
production limitations due to soil moisture deficiencies, a
greater emphasis on field microclimatological research and its
application in improved farming systems is needed.

The feasibility of windbreaks and the optimal spacing of
interplanted trees for different sci I types are also unknown.
Both firewood shortages and the stabilization of anti-erosion
dikes were noted as constraints. More research needs to be done
on the coppicing qualities of different shrub species. Suitable
species could be used which provide firewood, stabilize dikes, and
reduce wind erosion in fields.

Agroforestry efforts are hampered by our incomplete
understanding of how tree tenure operates in different regions and
among different ethnic groups. For example, nere trees ( locust
bean) are an important producer of edible pods that become
available during the soudure hunger period. In the Kaya area only
chiefs can plant and harvest~ trees.

Tree planting to improve fields is also discouraged by
farmers who have lent their fields to neighbors or relatives
because they fear such improvements will weaken their claims on
the fields. Among ethnic groups who do not possess the lands they
cultivate (such as the Rimaibe in zones dominated by the Peul, or
the Mossi in many areas into which they have migrated), there is a
reluctance to plant trees on the part of the farmers or sanctions
against such activity on the part of their hosts.

RIVER VALLEY RESETTLEMENT

Traditional Settlement Patterns

The contrast between relatively densely populated upland
areas and virtually unsettled river valleys inunediately adjacent
to them has prompted much comment, in view of the considerably
greater agricultural potential of the valley soils. Settlement of
these areas was avoided, it seems in retrospect, because there was
no need to settle there. The extensive cultivation methods
employed on grassy uplands were sufficient to meet perceived
needs. In addition, the river valleys were, and to a lesser
extent still are, comparatively insalubrious. In particular/
onchocerciasis, trypanosomiasis, malaria, other diseases, biting
insects, and wildlife all discouraged settlement.
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Another reason offered for unsettled bottornlands is t'nat they
were once settled and sUbsequently abandoned for disease reasons.
Recant research by Hervouet (1977) and Lahuec (1979) has done much
to clarify the isaue. Bot;h argue that settlement in the Volta
river valleys increased during the early t"-entieth century in the
period following colonial conquest. This settlement primarily
represented an attempt by some farmers to escape the imposition of
colonial taxes and forced labor policies. The liberalization of
colonial policy in the 19403 included the reconstitution of Upper
Volta I the abolition of forced labor I and f~eedom of movement.
After this time valley sett1ement.s were l a bando11ed" primarily for
the health reasons already cited.

However t the interest in encouraging cotton production in
Upper Volta persisted and in the lClte 19605, c3ven before the
Onchocerciasis Control Program (OCP) was initiated, Upper Volta
commissioned French assistance to s·tudy possibilities for the
region's development. The formulated plan involved resettling
farmers from the Mossi Plateau, where soil erosion and population
pressure were increasing.. The first settlers began arriving in
1973 and the pro~ess has continued since then. In 1974 the
government. created a state agency, the AVV, to tclke full control
of all resettlement activities on over 30,000 km2 •

Environmental Issues

Th~ sett ~ment of these zones raises several environmental
issues which may develop into serious problems. They center first
on the ecological s,:>undness of the technical package being
advocateo, and second on human health, specifically the uncertain
ty of the OCP's long-term success. ~lese issues were not studied
in depth during the preparation of this report, but their
invest.igation is a necessary complement i:.o donor support of AVV
resettlement activities.

The AW mandate demands that settlement programs minimize
ecological damage and maintain soil ferti1i ":y. The technical
package revolves around intensive cotton production using modern
inputs, including animal traction and imported chemical fertil
izers. About 70 per.cent of the soils in the AVV region are the
same tropical ferruginous soils as those found in the Mossi
Plateau. These are highly susceptible to erosion and acidific
ation. The AVV program requir-as the use of engrais cot.on and
N.P.K. fertilizer which, despite short-term production increases,
destroy soil fertility by inducing long-term acidification.

Animal traction, particularly plowing, can be expected to
increase soil eros ian unless conservation methods such as contour
p1o"ling and ridging are properly used. The number of extension
agents is considerably high:'~r in the AV1! zone than for the rest of
the country I but it is not clear they have been effective in
conveying proper soil conservation methods to farmers. The AVV
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package was modified several times between 1973 and 1977, in light
of the results of AVV field trials already discussed in the soil
erosion section.

The preceding section noted the potential
forestry. The AVV program advocates clear
destumping agricultural fields. Lost trees are
imported exotic species planted in woodlots.
experimenting with windbreaks.

benefits of agro
cutting and then
to be replaced by
Some villages are

These comments pertain t.o the AVV p~ckage as already
conceived. Murphy and Spray (1980) have shown that AVV farmers
are not following certain aspectsl of the program aimed at ensuring
its ecological soundness. They cite farmers' failure to respect
fallow periods and their tendency to omi t legumes in the
prescribed crop rotation system. They also note the need for
direct soil conservation techniques to be incorporated into the
farming package. This had not bE~en done in their study area.

Cotton growing makes use of pesticides. Until 1978 an endrin
DDT mix was used. Currently nuvacron is reconunended with four
annual hand sprayings of 12 liters per ha. Potential hazards to
human health call into question the appropriateness of both the
products and methods used in their application. No research is
being done on using integrated pest management techniques. If
pest problems increase, accelerated spraying schedules may even
tually render cotton growing uneconomical. The dangers of the
cotton II pes ticide treadmili ll have been repeatedly demonstrated in
other parts of the world.

The eradication of onchocerciasis cannot be taken as a given.
Its control seems to be 100 percent effective in Upper Volta at
present. No new cases ~ave been detected for several years, but
t.he disease has not yet been eliminated in the humid tropical
areas nearer the coast. If for some reason spraying were stopped
before this is accomplished, OCP experts report that reinfestation
of Upper Volta by the Simulium vector is virtually certain.
Onchocerca volvulus is a filarial nematode which has a life span
of 15 to 20 years I a fact making long-term vector control an
absolute necessity if success in eliminating the disease is to be
achieved.

The ecological impact of pesticide spraying is beyond the
scope of the present discussion. However, it is important to
recognize that OCP-used insecticides kill natural predators as
well as the Simulium vector. Recolonization by the vector would
thus be facilitated were spraying to be discontinued prematurely.
Moreover, the increase in erosion and runoff as well as the
proposed creation of the new Kompienga and Bagre dams are or will
be creating habitats favorable to the Simulium black fly.

The current strategy is to establish dense populations in the
riverine zones (within 11 to 16 km of a breeding habitat) to dif
fuse the possibility of spreading infection, assuming that a few
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flies remain. A large number of bi tes per person are ne~essary

for disease transmission to occur. Dense settlement, it is
believed, would spread the number of bites among a sufficiently
large population to suppress contamination.

A final caveat should be added. As the Simulium population
decreases and control measnres continue, the possibility of
breeding immunity to chemical agents increases. In such an event,
reinfestation would probably be much more difficult to reverse.

Although measures are now being taken t.o avoid this
possiblity (such as rotating control agents and controlling
over-eradication) it nonetheless suggests a conservative attitude
should be taken toward Volta river valley settlement. Extensive
land uses such as livestock production (especially in view of herd
and herder mobility) may be more justifiable in the short to
medium term until the OCP's long-term effectiveness becomes more
assured.

OTHER ENVIRONMENTAL ISSUES

The potential for developing profitable irrigation programs
is discussed in the irrigated agriculture chapter. Human health
problems are not cons idered in that seetion ~ therefore, a few
examples are mentioned briefly here. Since the Vallee de Kou
irrigation program's inception, malarial incidence has greatly
increased among the settlers and in the surrounding population.
Schistosomiasis has been reduced in former marsh areas but
probably compounded in the region of the upstrean\ reservoir.

Schistosomiasis also poses problems to the small-scale dam
program being implemented through the Office National des Barrages
et ne l'Irrigation (ONBI). Health problems have not been
adequately assessed when developing such environmental
modifications. Most feasibility studies fail to even mention
potential impact on human health. 'rhis is particularly striking
in the case of small darns where the installations I benefits to the
rural populace have frequently been minimal.

The CILSS overview of second generation projects to develop
irrigated ag~:"iculture in Upper Vol ta makes no reference to
disease-related problems.

In addition to health problems, reservoir lines are reduced
by accelerated erosion, thus implying the need for associated
watershed management, better planning, or both. Small dam
projects, despite rec~nt programming improvements, tend to treat
the activity as a saparate construction and engineering problem.
Extension efforts relevant to both irrigated agricUlture and human
sanitation mayor may not be forthcoming.
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CHAPTER EIGHT FOOTNOTES

1 Climate changes, human land use intensification, and political
economy are put forth in various forms as explanatory
mechanisms for the drought and famine. Comprehensive reviews
in the following works indicate that data on climatic change
are insufficient to warrant definitive conclusions for the
long term. J. Charney, "The Dynamics of Deserts and Drought
in the Sahel" (GARP Publications Series, No. 16, 1975), pp.
171-176: D. Calby et aI, Drought in Africa II (London:
International African Institute, 1977): and UNCOD,
Desertification: Its Causes and Consequences (New York:
Pergammon Press, 1977) • CRTO (Cer\tre Regional de
Teledetection de Ouagadougou) data could add to the effort to
monitor environmental and climatic change.

2 The analysis of environmental constraints in this section is
nc~essarily brief. For an in-depth analysis of environmental
conditions and issues in U~per Volta see: USAID uEnvironment
Sector Assessment" (USAID/Ouagadougou, 1981).

3 CIDR: L 'Elevage Bovin dans la Sous-Prefecture de 1 'Oudalan
(Gorum-Gorum 1980).

4 CILSS: Development of Irrigated Agriculture in Upper Volta,
Sanel" (December 1979:44).
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CHAPTER NINE: AGRICULTURAL INSTITUTIONS

INTRODUCTION

An essential element in the transition from traditional
subsistence to mod&rn commercial agr.iculture is the existence of
an institutional framework to support the changes taking place.
Such institutions include agricultural research, extension, input
distribution, credit, marketing, and local organizations. These
insti tutions also r.equire support in the form of training
institutions and strong planning and management capacity from the
MRD.

Upper Volta's research institutions were discussed in Chapter
Five. In general, they a~e well established and fully functional.
The main additional ac~ivity required, adaptive research, can be
carried out by the existing institutions and incorporated into the
extension system discussed in the next section. This chapter
looks at the key agriculturrtl institutions other than research,
and recommends measures that could be taken to improve their
effectiveness.

EXTENSION SERVICES

Extension in Perspective

Extension education is a term used quite freely but rarely
specifically defined in its entirety. The French word vulgari
sation has the notion of popularizing an idea or technique which
is by definition a top-down approach to education. In the context
of this strategy paper, extension will be treatE~d as a continui!".g
education system which, rather than attempting to popularize an
idea, puts at the farmer's disposal the decision-making cools
which will help him cope with his environment and improve his
quality of life. The farmer is a full partner in the lec'l7ning
experience. It is not a matter of deciding what the farmer needs
and then convincing him to accept it, but rather making knowledge
and resources available to him so he can take advantage of them.

Along the same lines, the extension agent can misconstrue the
concept of sensibilisation. When an idea has little or no success
in a co~nunity, several factors are usually involved. Nonaccept
ance may result from the agent's insensitivity to the community's
felt n~eds or the inappropriateness of the proposed intervention.
Extension should be a dynamic process of human interaction which
constantly evolves as the environment in which it takes place
changes. The agent should be prepared to handle this and not view
such interaction as a threat.



96

Another dimension of extension work is its linkage to formal
educational institutions at work in the community. General
education in the community forms the base for extension work and
makea it more effective. An educated population is more open to
new ideas and better able to comprehend them. Many times exten
sion agents can find the classroom a convenient and effective
vehicle, not only for the diffusion of new ideas, but also to keep
the local instructor abreast of the latest agricultural
developments.

This will become increasingly importan1: as Upper Volta moves
towards a vocational trainins' emphasis in primary schools and
carries it through into higher education. On the other hand,
primary and adult literacy instructors could play an important
role in preparing written materials for the agent to use in
extension efforts. The foundation of local collaboration between
agents in the field starts with the example set in the ministries.

Although extension may introduce new ideas and ways of doing
things, adopting new practices is usually easier and faster when
existing social structures ?lre used as much as possible.
Organizing new groups is not an activity in or of itself. Usually
groups will form where appropriate to the task. Similarly, not
all villages may choose the same way of handling a specific
activity. What one village may prefer to do as a group the next
may prefer to do on an individual basis. Local extension agents
need to be flexible in their approach to allow for the uniqueness
of each village. The extension organization must also be flexible
to allow the agent to do this.

Finally, the time frame for initiating change in farming
practices is often totally unrealistic. rrime constraints often
predispose a project to failure before it has time to take effect.
One example is U.S. adoption of hybrid seed corn (which can double
average corn yields) by a literate population. Despite obvious
benefits, it took 30 years for this innovation to be accepted. To
expect sweeping changes in traditional agriculture over a five
year time span or less is to be discouraged and disillusioned.
All too often extension is blamed for failures when it was not
really given a chance to work. As stated before, extension is an
ongoing process in which results may be a long time in cuming.

Change often requires a germination period before more
widespread acceptance occurs. Farming is a high risk occupation
and farmers consequently attempt to minimize risks whenever
possible. They are not being stubborn, but prudent, \t/hen they
wait and watch for a few years before adopting a new technology-
and then t.:ley may be cautious in their approach. Constant effort
and patience are the trademarks of a good extension agent.

In sum, extension is an information service among research
bodies, other sources of information, and the general public. The
local agent is a resource person who needs technical support both
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in terms of good technical packages and subject matter special
ists. Local initiative is the key to extension success. Credit,
inputs, and marketing are best left to other ageucies or the
private sector. Extension is a vital collaborator with other
educational institutions in the community, and as 3uch needs to be
sensitive to their functions.

The Present Situation

In describing the present situation, extension will be used
in its broadest sense to include not only the extension staff
responsible for disseminating new ideas and practices at the ORO
level, but also those educational institutions \I/hich have a direct
impact on the local population. In this sense extension is
defined as the entire information and education system responsible
for communicating improved farming practices and providing feed
back to th~ research institutions responsible for developing
improved technologies.

The Regional Development Organizations (ORDs)

The OROs were started in 1966 as an attempt to decentralize
agricu1 tura1 development . Initially the focus was on the
technica1. and economic aspects of rural development. Only in the
mid-1970s did the government adopt the concept of integrated rural
development which included marketing, functional literacy, local
organizations, and certain types of infrastructure. Al though
social services Wt:re not included, 1:.he OROs became responsible for
both agricultural extension and a wide array of other services
involved in agricultural and rural development. In 1979 a
commission to review C~D activities found they "tJere overextended.
Their role was sUbsequently revised to include only funct~.ons

dir~ct1y related to agricultural production.

The ORO headquarters staff is composed of the following
divisions: crop production: animal production: physical works:
community development: economics, statistics, and planning: credit
and finance: and administration. Figure 2 presents an organi
zational chart for the Ouagadougou ORO. Other OROs are organized
along similar lines.

For extension work the ORDs arf~ divided geograIJhical1y into
sectors, subsectors, and extension cells consisting of several
villages. The extension hierarchy at the ORO level consists of
civil service grades ranging from A through D. Category A in
cludes all university-trained ingenieurs who occupy post~ at the
ORO headquarters level including the directorship. Category B
agents are typically found as sector chiefs and carry the title of
f~nducteur de Travaux Agrico1es Specialises (eTAS) or Agent
~J:~chnique Specialise (ATS) • Currently these agents follow a
t~hree-year agriculture course upon completion of the BEPC in
£econdary school.
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Categories C and D are called Agents Technigues ~gricoles

(ATAs) and are commonly found in the position of subsector chiefs.
They follow a four-year program clt Matourkou, DinderessQ, or ENESA
upon completion of the troisieme level in secondary school (equi
valent to the tenth grade in thE! United States). They basically
learn the same sUbject matter as a CTAS but on a simpler scale.

The local extens ion worker or encadreur is a contract
employee of the individual OROs and does not have civil servant
status. Each ORD is responsible for training its encadreurs. At
present there is no standard core methodology given extension
workers. Consequently there is considerable variation in the
quality of encadreurs within and among 0RDs. They usually have a
sixth or eighth grade education followed by less than one year of
agricultural training.

The extension staff is responsible not only for disseminating
improved technologies but also for administering credit, distri
buting inputs, and creating farmer groups. Because the extension
staff is small compared to the number of farmers that must be
reached, various extension methodologies have been developed to
increase the staff IS effectiveness.

In the Eastern ORO, for example, farmer groups are formed to
receive extension advice and agricultural credit, including loans
for animal traction. Improved farming practices are demonstrated
in a collective field which group members farm. In the Hauts
Bassins and Volta Noire ORDs a form of the demonstration farmer
approach has been adopted. As will be discussed later, further
efforts are needed to increase the cost-effectiveness of ORD
extension programs.

The Ministry of Rural Development (MRD)

The MRD is responsible for providing support for the ORDs at
the national le\Tel. The MRD departments (ccliled Clirections) that
either provide supporting s2rvices or participate in extension are
briefly described below.

Department of Agricultural Services

The Direction des Services Agricoles (DSA) includes the
following services: crops: fertilizer, seed, and pesticides: and
quality control of vegetable products. Although DBA is responsi
ble for providing technical support to the agricultural extension
program, this has proven difficult in practice due to the lack of
direct linkages between DSA and -the ORDs.
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Department of Livestock Services

The Livestock Service has traditionally concentrated on
animal health. The national c1irector coordinates programs of
research, animal production, and meat and food inspection. The
field service is oriented toward vaccination campaigns and deals
little with other livestock production problems. Following the
1974 reorganization, its field service was put under ORO responsi
bi1ity. Then in mid-1980 the Livestock Service was centralized
once again at the national level. Although the national office is
responsible for technical supervision of animal production and
extension programs, these will continue to be implemented through
the ORDs.

Training for Livestock Service staff is biased towards veter
inary meQicine. In 1980 there was only one livastocK production
specialist in the whole service. Most of the other 31 profes
sional-level staff were veterinarians. Field agent (veterinary
nurse) training emphasizes prophylactic treatment of cattle. The
division is currently making plans to include ani~ation as part of
its functions. This would mainly involve forming herder groups to
be the counterpart of village grc)ups organized elsewhere.

The Department of Rural Institutions and Credit

The Direction d'Institutions Rurales et du Credit (DIRe)
has focused on organizing villagers into groups (animation) to
provide marketing, credit and social services. It also provides
general support for ORO community development bureaus. A major
DIRe responsibility is to train local anir!l{''it.eurs. The training
program consists of an initial six-week workshop followed by an
in-service training workshop.

DIRC activities are of importance to the entire agricul
tural extension program since most recent government agriculture
programs have been organized around village group formation. The
success of these groups is dependent to a large extent on the ways
in which they are formed and supported.

Department of Young Fa~er Training

The Direction de FOI.·mation des Jeunes Agricul teurs
(DFJA) is responsible for overseeing the training of young farmers
in centers (CFJAs) throughout the country. The DFJA's purpose is
to teach farmers between the ages of 12 and 16 vocational agricul
ture, mathematics and literacy in their local language and French.
The school also attempts to instill civic duty and open students'
minds to new idea~.

l
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The agricultural portion of the curriculum is a
combination of the It learning by doing lt and discovery met~hods of
teaching. In the morning students: work in school fields using
animal traction and other techniques. Toward noon they meet vii th
the teacher to discuss the morning's activities and lessons to be
drawn from them. The afternoon contains threc~ 45-minute periods
on the other three aforementioned topics which are taught in a
fairly straightforward lecture-respcmse manner. One day each week
is reserved for follow-up activities at the students I homes.

The school is based on a t.hree-year cycle. Students are
recruited every three years with thE~ aid of the canseil vill.;;lgeois
du centre (CVC) which is the CFJA's link with the local community.
The evc also ensures regular attendance and may help manage money
the school makes from the sale of its agricultural pxoduce. At
present there are between 62~ and 700 centers in Upper Volta with
a staff of around 1,100 and roughly 15,000 students.

'rhe CFJAs are intended to be self-supporting, except for
state-paid teacher salaries. The revenue generated from school
fields should be sufficient to cover the schools' operating
expenses. Unfortunately, most s:chools cannot meet expenses
because their land is of poor quality or they lack inputs such as
fertilizer and insecticides when they are needed.

Department of Functional Literacy

The Direction d1Alphabetisme Fonctionnel (OAF) has four
responsibilities:

To train literacy teachers at the local level.
Training includes transcribing the national languages
(Pula, Maure, Dioula, Gourmantche) and group
dynamics;

To produce and furnish teaching materials in the
national languages;

To follow up and evaluclte literacy programs; and

To study the rural envirore1ent.

Al though there are no standard lexicons in the fi.ve
national languages at present, no restricti0n is placed on
producing materials using the natio'nal orthography. At least in
theory, material in the national languages can be produced quickly
and in quantity.

The course the DAF staff offers to local literacy
te 'oichers consists of six days of transcrip+-.ion training I six days
of teaching methods, and six days of mathematics and evaluation.
Li,eracy teachers are largely from the local area and suppol'ted by
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their home community. The three main characteristics sought in
these teachers are discipline, dynamism, and l<nowledge of the
conununity. In principle, 1i tt.eracy trai.ning can be a cos t
effective way of increasing the local pc:>pu1ation 1 9 ability to
absorb ana retain i~formation.

Traini.ng Institutions For .!xtension St,aff

There are three levels of extension personnel training in
Upper Volta. The hi.ghest training level is provided by the
Institut Superieur Polytechnique (ISP) at the University of
Ouagadougou. Currently it has two tracks, one of five years and
the other of three. Within each track there are three options:
agricultural studies, animal husbandry, or forestry.

Students spend the first. year togE~ther studying common
subjects and in the second divide into their respective tracks.
III the third year they divide into the three different fi.elds
mentioned abo",e. Those who continue into the fourth year are
given additional specialized training and in the fifth year spend
10 months in the field after whi.ch they write a memoire and defend
it before a jury prior to receiving their degree.

ISP graduates fill posi-t.ions at the ministry level in
Ouagadougou and in ORO headquarters, inclUding directorships. The
ISP program can produce 10 to 20 ingenieurs per year, most of them
in ag~'icult..ure.

For mid-level training the most impor1:.ant institution is the
Centre Agrico1e Polyvalent (CAP) at lwlatourkou. This is the only
school for mid-level extension agents in Upper Volta. It offers
two degrees. The highest is a ConducteuE de Travaux Agricoles
Specialise~ (eTAS) which is a three-year course offered to second
ary school students who have completed the BEPC (tw{";lfth grade).
Their curriculum consists of two years of basic training in
general agriculture and one year of specialized training. They
fill positions in the MRO, ORO headquarters, and as extension
service sector chief.

~e secona degree is the Agent Technique Agricole (ATA).
This 1S a four-year course offered to studlents who have completed
tenth grade. ATA training is similar to the eTAS' training but at
a simpler level. ATAs are generally qualified to fill the
position of ORO subsector chief. Matourkou currently graduates
about 30 conducteurs and 35 agents per year.

Extension agents who wish to specialize in forestry or
livestock transfer to the forestry school at Oinderesso or the
Ecol~ Nationale d'Elevage et des Industries Animales (ENESA) after
their second. year at Matourkou. The main role of ENESA is t.o
train veterinary nurses (infirmiers ~eterinaires) for the
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:"i" '·tccl':, f:'.cvt~.$. Ir.. l,~er.:~nt years i-:, hCi"3 alsof..1.:art.ed training
Ci~st.!.;;:~'t;.s d l~l~yag~ and ~~ts t~!:~!'.i~~. 'rhis lovle.r-lev!el
t. ral.n~ng < s orient~ri towar~; .-nal heal th ca'=E~ but also Hlcludes
some animal husbandry.

The two teacher traini "i~ :.;ent.ers for the CFJA program are
Farako-Ba and Kamboin$e. Farako-Ba is cu~rently producing between
40 and 50 graduates every two years. Thase new teachers are high
school graduates who recei.ve two years of training at the center..
Until now Karnboinse has been principally invc>lv'3d in retraining
agents who were part of the Rural E:ducation System (the predeces
sor to the CFJAs). Additional dormitories have been built to
start training women with an expected output of 30 to 35 teachers
per year"

At the third level of training for encadreurs, animateurs,
and animatrices, short-term non-deg'ree training is offered by the
OROsi DIRe, and two private non-profit training institutions;
CESAO and INAOES. The only effective ORO enc.ac1reur training is in
the four OROs that receive major donor assistance (Bobo-Oioulasso,
Dedougou, Bougouriba, and Fada N '(;ourma) • The other ORDs have
neither the staff nor funds to conduct even minimally adequate
training courses.

Both the ORDs and DIRC use CESAO and INADES to train their
field-level personnel. INADES specializes in field workshops and
cnrrespondence courses in subjects related 'to agriculture and
extension. CESAO offers six- to twelve-week course~ for field
agents a11d villagers in subjects dealing m-:>stly \IIi th group
formation, cooperatives, trainer training, and preventive health
prac.:tices.

Measures to Increase the Impact of Extension

EAcept for the southwestern part of the country where an
improved technical package based on cotton production has been
successfully extended, the ORO extension programs have had
strikingly little impact on farming systems and farmer produc
tivity. There are two principal reasons for this.

First, there is no technical package aVclilable that signi
ficantly increases production and is widely and easily applicable
to areas north of the 900 rom isohyeit. There are technical innova
tions that are known to increase productivity and adapt to Voltaic
farming conditions. However, factors that determine farming
systems vary so greatly throughout the country that extending
those technical innovations is a sl~,w process requiring continuous
adaptive research activities that are part and parcel of the
extension program. It is clear the technical packages available
fer farmers in the country's lower rainfall areas must be improved
a adapted to farming conditions prevailing in those areas. This
problem is discussed at length in Chapter Five.
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The second major reason is that the existing f3<xteoslon
programs do not reach many farmers. There: aret.oo few ext-ens ion
agents and the OROs do not have the funds necessary to either
increase their numbers or, in most cases, even provide the
existing staff with tile necessary logis1tical support ~~o I;Ilork
effectively. Since most farmers are not rf~ached by the extension
program, it is not surprising they do not adopt the new technical
packages being recommended.

The following section will discuss measures to increase the
extension program's effectivenE!ss and impact. It needs to be
emphasized at the outset that a 3ignificant increase in the size
of the extension staff is not a viable option. As already noted,
funds are inadequate to support ORO extension staffs even at their
present levels. Considerabl@! donor support is needed to cover the
operating costs of existing programs, and this is likely to
continue for the foreseeabla fut.ure.

Upgrading Extension Sta.ff. S~ills

At present there are many centers responsible for training
extens ion agents. Which cent.er is used is left up to the
individual ORDs. In some ca£esthey opt for training their 01,'10

agents. This haphazard approach results in significant differ
ences in staff qualifications.

Donors as well as OROs Z'.re the culprits in cr~ating this
menagerie. Individual project:.s want agt;nts trained to their
specifications to carry out specific dutie:s as outlined in their
proposals. As a result, salary scales difJEer and create conflict
among agents. CRDs are left hCllding the bag upon terminat.ion of
project funding.

In addition, agents trained ill special areas for a specific
project are often not qualified to seek en~loyment in other ORDs
without retraining. So the first step is for donors and ORDs to
standardize the training given ·to all extension agents. Retrain
ing these agents will upgrade their profess ional qualifications
and lead into the next or sinmltaneous phase of shifting more
responsibility ~o the villagers.

Agents essentially need to become trainers of trainers. They
need to train local people selected by villagers hOvl to serve the
villagers.. The core elements of such training already ex.:i.st in
the country. The task is to bring these elements together into a
cohesive core extension methodology.

Equally important is helping agents to understand the nature
and process of change in rural society. Existing training centers
such as CESAO, INADES, Matourkou, Farako-Ba, Kamboinse, and other
pilot centers set up in various projects should help develop a
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core extens ion methodology and strategy .o¥ uprJ t"o<] iog agen t.8
ins tead of adding numbers I more funds should become ova i lable to
5upport the existing agents. Many agents are frustrated due to a
lack of materials. f;ood \tlill and methodology mean little i.f
logistical support is lacking.

'I1.e second phase of this propos'.':::l revision on extension meth
odology is for the retrained agen1:s to work with representatives
selected and pa ~.d by village groups or groups of villages. The
only criterion f...,r these local agents is that ,they be functionally
Iiterate, which may result from at'tending aduJL t literacy classes I

the CFJA, pr.i.mary s-':}iools I or private schools. The government
agent's role wou:L.i be to train the local agent who would
eventu~lly become responsib:e for village work.

In-service training and upgrading of personnel is an absolute
necessity now and for the foreseeable future. One of the greatest
disincentives for agents and teachers is professional stagnation.
Workshops tend t.o be expensive, but literature could be produced
on a regular basis to help a.nd emcourage people in the field.
Properly done I this can provide the answers necesaary to resolve
problems and issues confronting staff at all levels. People
stationed outside Ouagadougou now have little professional
stimulation.

The only institution in Upper Volta that is currently
suitable for training extension staff on a large scale is the
Centre Agricole Polyvalent at Matourkou. However t this
ir.stitution is facing serious problems which limit its
effectiven~ss. l-iost of these are relat.ed to policy and
administration.

The urgent need is for the r·1RlD too make firm policy decis ions
regarding the status of Matourkou and how it should be operated.
Once this has occurred, there appears little doubt that donor
aasistance will be available to enable Matourkou to fill its role
as the main training center for mid-level agricultural manpower.

Linkages Between Extension and Research

Extens ion agents need a technical pack,age which has been
tested and proven to be technically and economically viable for
the specific zone in which they are working. \'11thout this their
credibility can be severely damaged in the communitYt and scarce
resources will be wasted on fruitless extension efforts.

At present, linkages between extension and resea.>:ch are vir
tually nonexistent. To some extent this problem is being
addressed by creating .::Ldaptive research centers in many OROs. As
d<'scribed elsewhere, the main thrust of these activities is to

apt new technologies to actual farm conditions. To complete the
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process I however I the extension staff must beCOffi(3 involved in the
work of the adaptive research c~~nters. That is ,extension agents
should be involved in monitoring and analyzing the results of the
OROsi technical st:aff. In this way they would have a much better
understanding of the technologie:s being disseminated and the con
ditions under which they should or should not be adopted.

Lilli<ages Between Extension Service and_Villages

The IIwe and they II mentality which pcarvades most extension
efforts slows the process of information diffusion. Such a
mentality becomes a wedge between the agent and the villager. The
agents should see themselves as equal partn(~rs in their efforts to
increase production and well-being. Demonstration plr-ts kept by
encadreurs when they were studEmts may help them understand the
techniques they will be demonst:rating or teaching I but they may
have little to do with understanding the rationale behind farmers'
thinking--the crucial element. when introducing new farming
practices.

Similarly I observing local farmers at work will probably :lot
yield an in-depth understanding of rural culture and values.
Studying rural sociology may provide a frame\'1ork for students to
think about rural life, but there is nothing which can substitute
for real farming experience. This link will be more firmly
established when paraprofessiona.ls can be selected and employed by
individual villages or groups of villages.

The elitism found in many extension agents can also be a
symptom of top-down extension strategies. Encadreurs ,'!ho feel
like pawns, controlled and told what to do by their superiors, are
unlikely to be motivated to establish clos,e village ties. Their
ties and loyalties lie with the organization that employs them.
Helping encadreurs plan and carry out programs for which they are
individually responsible and backing this up with work-related
evaluations will help establish this vital link.

The Role of CFJAs

The CFJAs are currently oriented tOlo'lard giving vocational
agricultural training to illiterate youths between the ages of 12
and 16. After three years of training in agriculture, mathema
tics, the local language, and French, the students are supposed to
form a groupement des jeunes agricul teurs which is the youth
counterpart of the groupement vi.llageois.

With time, the nature of the CFJAs \~ill have to change as
educational reform takes effect and the primary school system
becomes more relevant to the rural popUlation's needs and desires,
'The new centers will most likely become schools for a higher
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level of agricultural training, since students will be coming to
them already literate and with a knowledge of certai.n funda
mentals. This means that within thE~ next few years plans must be
made to revise curriculum content and upgrade tE~aching skills.

One of the most effective ways to help the extensionservlce
become more effective is to increase the ability of its clientele
to absorb and retain information. This can be partly accomplished
through the CFJAs and the functional literacy program for adults.
There is no reason why support of these two important institutions
cannot be tied in ."ith other extensi,on support E~£forts.

For example, one of the greatest CFJA needs is to obtain farm
implements. Since the CFJAs are self-suppor"ting and generate
income from their school plots, perhaps a credit system could be
arranged through the Caisse Nationale de Credit Agricole (CNCA).
The GJAs are similarly in need of credit.

The greatest need for the functional literacy program is to
have material for students to read. Producing extension bulletins
in the national languages on appropriate agricultural topics would
be a great help, and the extension program and CFJAs would also
benefit from this.

Such education reform will need collaboration from the
technical agricultural services as more practical and vocational
matter is in~orporated into the curriculum. Here again coopera
tion in producing extension materials in the national languages
would be a great help.

Summary

There are essentially four slteps that can be taken to
increase the effectiveness of the agricultural extension program
(including the CFJAs) without significantly increasing the number
of agents or operating costs.

Stronger technical support is needed so the extension
staff has continuous access to the information required to
address problems confronted in their work.

Adaptive research needs to be made part of the extension
program, so that technical packages are suited to actual
farming conditions, and the extension staff can become
more knowledgeable ~bout the applicability of different
technical innovations to specific farming systems.

The impact of ORD extension agents can be increased by
using village-level paraprofessionals.
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The first three measures imply th,lt ORD extension S ::lff
must receive additional training. On the one hand, ~hey

need to be able to recelve informat~ion from the technical
services and adaptive r4~search program and incorporate it
into their work. On 1the other hand, their role would
become one of training, s upervis ing I and prov id ing
technical guidance to village-level paraprofessionals \'Iho
would be primarily responsible for dealing with individual
farmers.

both imported and produced
farmers procure the foreign

There is no significant import

For the longer term a strE~ngthened e}lrtension ser.-vice should
be complemented by efforts to increase the rural population's
ability to receive and act on new infor,mation. This can best be
accomplished by increas ing the Ii te='lcy of rura 1 youth and
exposing them to new agricultural ideas through strengthened
CFJAs •

INPUT SUPPl,Y AND CREDIT

The Present Situation

Input Supply

A key element when introducing new technologies t:.o small
farmers is the availability Clnd timely distribution of the
necessary equipment aud inputs. In Upper Volta this involves:

Importing equipment, raw materials for equipment, and
fertilizers;

Domestic manufacturing of equipment and, of particular
interest in Upper Volta, rock phosphate production;

Distributing inputs, primarily by the private sector and
OROs; and

Providing credit to farmers for purchasing these inputs by
CNCA, the ORDs, and village groups.

Animal traction equipment is
locally. The ORDs and private
equipment from private supplier~;.

duty on this equipment.

Animal traction equipment is made locally from imported raw
materials at three ARCOMAs (Atelier Regional de la Construction de
f.1ateriel ASriCOle) in Ouagadoug'ou I Bobo-Dioulasso. and Tenkodogo
and assem led at CORREMMAs (~=ooperati ve Regionale de Montage de
Materiel Agricole) located at the ORO level.
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Both types of institutions ar,e constitutc:'!d as self-financing
public entities. In theory the C:OREMMAs keep accounts separate
from the OROs, although the OROs are fi.nancially responsible for
the workshops under present arrangements.

The ARCOMAs, on the other hand, benefit from considerable
external financing from the Conseil de 1 'EntE!nte, the Swiss I and
the CEAO. The subsidy on current. operations: takes the form of
technical assis tance and concessional loans 1:or working capital.
The ARCOMAs have a liquidity problem because the OROs are late in
paying for equipment they received in earlier years. (Previously
CNCA paid suppliers of agricultural inputs directly and treated
these payments as loans to the OROs .) The ARCOMAs have the
capacity to produce 22,000 plows per year. In 1991 the farmers
requested only 6,000 plows, but the ARCOMAs were unable to satisfy
even this small number, slnce their liquidity bind prevented them
from buying the raw materials needE~d to produce the plows.

In Upper Volta the distribut~ion of agricu:' tural inputs to
farmers has ;istorically been ~luggish. Animal traction equipment
might arrive as much as a yea4 af1:er the farmer bought his oxen.
The equipment delivered might have a vital piece missing. Spare
parts might be unavailable. Traction animals may have died due to
lack of vaccinations.

In the case of fertilizers, insecticides, and spraying
equipment, SOFITEX's present primary distribution arrangements
adequately meet cotton production requirements. The system is
particularly efficient since it. maximizes the use of the same
storage and transport infrastructure for inputs used for cotton
crop colle:=tion. However, SOFITEX is primarily interested in
importing inputs used in cotton production.

On a much smaller scale, DBA procures the ammonium, chloride,
SUlphur I and potash needed for peanut production. Independent
private traders can be counted on to import modest quantities of
these inputs if they are profitable relative to other goods I and
if they do not have to compete with subsidized prices from
official suppliers.

Al though the need for locally produced rock phosphate is
great, the phosphate mines near Diapaga produce only a fraction of
the amount the country needs (about 2,000 metric tons). Future
increases in rock phosphate production from these mines will be in
direct proportion to the effectiveness of demand, as expressed in
the provision of financing, transport, and storage facilities.

Similar problems occur with other seasonal inputs. Not only
do fertilizers often arrive too late, but pesticide use is
hampered because spraying equipment is often unavailable or
iloperable. OROs frequently have an oversupply of sea~onal inputs
vinich they may have paid for but not resold. Input suppliers
consequently refuse to make further deliveries, since they have
110t yet been paid for the previous year's delivery.
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Despite these problems, all the eiemen1:s for input distribu
tion exist. The quantities of these input~5 are insufficient in
many cases and the delivery may be late, but the elements are
there. Measures that need to be taken include: refining the ORD
system; increasing t~e amounts of available inputs; and more
smoothly coordinating the different linku among the agencies
involved in delivering inputs from suppliers to consumers.

Credit

Most inputs are sold to farmers on credit. Until 1980 the
ORDs administered this credit, but there ~·ere many problEtIDs with
this system. Loan repayment money was mixed with other ClD funds
and ORD accounting systems had difficulty sorting this out when
revolving credit funds were needE!d for relending to other farmers.

Poor records of old loans also made i.t difficult to pursue
delinquent loan repayments, so loan repayment rates were poor.[l]
The 5.5 percent interest rate charged for both short-term and
medium-term loans was far too low to cover the full cost of
lending, so there was no possibility of maintaining a viable
credit activity.

In response to these problems, the GOUV established the CNCA
in October 1980. Subscribed capital to the CNCA has been set at
1.3 billion CFA, with 650 million CFA paid during the first year.
The government and other pUblic:: institutic)ns (such as eNOl and
eSPPA) hold 54 percent of the equity with the remaining 46 percent
owned by the French Caisse Centrale de Cooperation Econornique
(eCCE), the Central Bank of West African States (BCEAO), and the
West African Development Bank (BOAD).

In 1981 CNCA (along with BNC, BICIA, and 81\/) lent SOFITEX
about 3 billion CFA for fertilizer (on a nine-month loan) and
about 4 billion CFA for marketing cotton (on a six-month loan).
Statistics on medium-term credit given tel the ORDs for aniMal
traction credit were not available, but 600 million CFA had been
budgeted for this purpose in 1981. Capital for credit to farmers
for agricultural inputs was no't a constrcLint in 1981, but raw
materials for making animal traction equipment were a constraint
because of the ARCOMA/COREMMA liquidity problems discussed
earlier.

Many of the ORO credit problems were solved with the CNCA1s
creation. Loan money in each ORD was transferred to a separate
bank account, thereby solving the problem of commingled funds§ A
new system of accounting and controlling individual loan accounts
\flaS introduced. However, this siystem is still complicated and is
operated manually, rather than wi th the computerized system
installed in Fada and the AVV.[2]
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The more systematic accourlting procedures l.ns taIled by CNCA
in each ORO have improved loan collectionfol1ovi up and
consequently loan repayment rates. Although the interest rate has
been raised to 11 percent, it still does not cover the full cost
of CNCA lending, since the inflation rate alone is at least 10
percent. 'Ihis leaves only 1 percent to cover administration and
loan default costs.[3]

Administration costs are high because each farmer's loan is
handled as a slli!parate account in most OROs. In the Hauts Bassi~s

(Bobo-Oioulasso), however, ORO loans for agricultural inputs are
being given to village groups which relendto their individual
members. This techuique reduced CNCA administrative costs for
each beneficiary.

Measures to Improve Input Supply and Credit Programs

Input Supply

The inputs called for in the technical package should come
from domestic raw materials and use domestic manpower for assembly
and delivery as much as possible. For animal ~traction equipment,
this would mean reducing the importation of preassembled equipment
that local blacksmiths and welders c:ould assemble just as well and
cheaper.

Most of the responsibility jEor this assembly should be
shifted to the private sector. This is already done on a small
scale by blacksmiths allover Upper Volta. In the AVV I for
example I the AID-sponsored VillagE! Development Fund (VDF) has
given loans to blacksmiths to buy raw materials. They use these
rat.., materials to ~nake plows identical to those being produced by
the ARCOMAs and COREM~~so

An appropriate ARCOMA and CORl?:MMA role would be to perform
only those manufacturing or assembly services that local black
smiths cannot perform more effici-3ntly. ARCOMAs and COREMMAs
should also function as private sector competiitors when importing
raw materials for resale to local blacksmiths.

A strategy of import substitution for fertilizt~s would mean
using phosphates from local phosphate mines I plus other plant
nutrient sources available locally. For weed control this would
mean maximizing the use of animal t:raction weeders and minimizing
the reliance on imported herbicides.

The strategy for producing inputs should maximize the
abundant resources (labor) and minimize the use of
re;:;ources ( capital for imported equipment). Fertilizer
pI ,)nts, for example I can be ei ther fully mechanized

use of
scarce
mixing
using
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exclusively imported equipment and relying heavily on imported
petroleum products for fuel, or partially mechanized I making heat;y
use of the abundant labor re£~;OUlr:ces for some steps of t:.he proc,ess $

Input Delivery

The strategy for delivering inputs should follow that
suggested for transporting agricultural p]~oducts as discussed in
t.he marketing section. Heavy trucks should deliver inputs to
centrally located delivery point.s such as ORO, sector or subsector
headquarters, where the entire load can be delivered in one stop.

Distributing these inputs to individual villages should be
done with locally available donkey and ox carts. Not using large
trucks for village deliverif:!s would reduce the demands on
motorized transport while the use of underutilized donkey and ox
carts would be increased. This would h.~lp make donkey and ox
carts, purchased as part of t~he animal traction package, more
profitable.

Inputs should then be delivered to village groups which would
be responsible for delivering them to individuals in each village.
This would help reduce the administrative burden of the OROs or
para.3tatal or private agencies which have delivered inputs to
individual farmers in the past.

The timeliness of deliveries can be improved by streamlining
the process of estimating demand I placing orders I producing or
importing the inputs, and de!livering them to the s·ector or
subsector level where village ~Jroups could take over distribution
responsibility. CNCA is well aware of these persistent problems
and has begun taking measures for expediting the different steps
involved.

For animal traction equipment, the problem is further
complicated by the ARCOMA/COREMMA cash bind and management
problems. These particular difficul ties require management
improvements within the ARCOMAs: and COREMMAs, higher sale prices I

and shifting some production to the blacksmith :evel.

The Credit Program

CNCA already has a well-developed stru:.=ture for making loans
to ORDs to lend to village groups. The objective is to establish
a system similar to what has already been started in the Hauts
Bassins (Bobo-Oioulasso) ORO.

There village group members sign a collective loan contract.
The ORD treats this as a singrle loan to the group. The group
takes responsibility for distributing the inputs to its members I

collecting payment at the end of the season, and then repaying the
loan in one lump sum to the ORO credit section.
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The tedious (and, if performed by CNCA Clr ORO staff, expBn
sive) work of making and collectinr:r loans to individual members is
the responsibility of group leaders. If the group has 20 members,
the administrative burden and ass()ciated admfLnistrative costs to
the lending institution have been reduced t\>Jrenty-fold by making
one group loan instead of 20 individual loans.

An additional incentive for village gl:'OUpS to administer
loans could be provided if they were given part of the interest
rate for their services. In fact, a pyramid interest rate
s~ructure has been proposed. If CNCA charges the OROs 11 percent
interest, the OROs should charge village groups about 13 percent.
The 2 percent margin would pay for their services and the village
groups could then charge fc.:.rmers about 15 pE~rcent to allow a 2
percent margin to cover their services in turn. In this way each
level has the potential to cover the credit program's
administrative costs.

The system in which CNCA make!s loans to OROs, which lend to
village groups, which then relend to farmers, should reduce each
level's 3dministrative burden, thereby helping to make the lending
program sustainable over the long run. Contributing to sustain
ability is the improvement in repayment rates that would be
expected from the moral guarantee (group liability) of the loans
to village groups.

One reason the proposed strategy insists on using the CNCA
facilities to handle financing on all credit for farm inputs and
marketing, is due to its simple but superior structure for
controlling loans and following up on village group repayment.
This insistence on village group repayment is perhaps the single
most important factor in sustaining village groups as strong and
growing rural institutions.

To further strengthen CNCA control on loan money distributed
(in the case of cash for traction animals or cereal banks) and
repayment money received, the number of levels the money passes
through should be reduced. Instead. of having repayment money pass
from borrower to village group trE!aSUrer, to extension agent, to
subsector chief, to sector chief, to chef de bureau de credit (at
the ORO headquarters) to the CNCA bank account in the cO~TIercial
bank branch at the ORO level, it is recommended that the money
pass only from borrower to village group treasurer, to chef de
bureau de credit (at the ORD headquarters), to the CNCA bank
account.-

High on CNCA's priority list should be the addition of
savings accounts. As village groups start to build up their
treasuries, they look for insti.tutions in which they can deposit
tneir money for safekeeping and investment earnings.
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Credit is not an agricultural production input by itself. but
the means by which the technical production package's physical
inputs are made available to farmers. As such., credit_ is a
support service which should itBelf be selJ:-supporting. Interest
income should exceed the eXpenSE!S of admini.strative costs, repay,
ment defaults, and inflation (em owned capital) or interest (on
borrowed capital). Otherwise the bank's ca.pital erodes and fewer
and fewer funds are available for lending.

The proposed strategy is intended to improve the input d is
tribution that the technical pa<::kage needs, without adding to the
administrative costs of the government institutions involved. The
ORD extension agents' workload and CNCA administrative load will
both have been lightened by village group irlput and credit distri
\:'ution. Shifting input manufac1::uring and delivery to the private
sector would further reduce t.he parastatals I administrative
burden, while simultaneously raising private entrepreneurs I

incomes.

MARKETING, PRICES AND FOOD SECURITY

Introduction

This section discuss the Voltaic marketing system's
efficiency in moving agricultural products from producer to
consumer, and its ability to p:rovide farmlers and consumers '"lith
appropriate marketing services and fair prices \>/i thout being a
heavy gove1:"IU'l\ental berden. The marketing system elements outlined
here are pricing, transport, storage, finance, market in£ormati,on
and food security.

Farmers who have adopted Cl technical package and increased
cash crop production of, for eXiample, rice JI soybeans, peanuts, or
cowpeas, often later find out they are unable to sell their
products easily or at a decent price. A strategy to increase cash
crop production for export must be accompanied by adequate market
outlets to prevent this problem from recurring.

Products consumed domesticaLlly do not face the same problem.
These products usually have a buyer, although the price may be low
at certain times or in certain places. If the domestic or
international demand exists and the farmer is not able to sell his
product, then the marketing syst.em itself i:s a constraint.

Price Stabilization

There is a a belief in Upper Volta that the only way to
stabilize cereal prices is to buy large quantities of cereals at
fixed prices. This implies that funds are available to buy those
quantities of cer:~~als coming into the market at that price: that
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the price is fixed at a level satisfying all market supply and
demand forces: and that a single parastatal agency has the
capacity to manage all the complex financial, transport, storage,
and accou.nting aspects of such price stabilizat.ion activity.

However, there are other interventions the government could
support that would be less difficult to mana~Je and as, or more,
effective in stabilizing prices than OFNACER has been. These
interventions include: suply of price information, transport
development, storage development, and increasing grain trader
competition. If farm producers know what pric~~s are being paid at
different markets throughout the country, and have the chance to
either transport their products to markets paying higher prices or
store their products until prices improve, price fluctuations will
diminish ..

In addition, if there is vigorous comp~:!tition among grain
traders to buy grain from farmers, farmers will naturally sell to
the trader offering the highest price.

Vol taic village groups are now managing cereal banks in
increas ing ilumbers. These cere.cll banks have the effect of
competing with traditional grain traders" Without this c{)ft1peti
tion, farmers have been obliged to fight famin~~ during the peale of
the soudure by a vente en herbe al'rangement w'i th a grain trader.
A grain trader thus buys a CI'OP before harvest at. terms
unfavorable to the producer, and pays the producer in advance
either in cash or kind (cereal for the family to eat).

This is not to say the grain trader is the enemy of either
producers or consumers" Grain tratders perform valuable services
for both. They not only move grain from surplus to deficit areas,
but also provide credit services and often sell farm production
inputs in exchange for grain. Whether or no·t these traders are
exploitative depends on whether the amount they earn unreasonably
exceeds the costs (transport, storage, stora.ge losses I risk of
loan nonrepayment, and opportunity cost of the capital) incurred.

How grain trader earnings arE~ measured must also be consi
dered. For example, how much did a grain trader earn on loaning
one sack of millet worth 10,000 CFA to a farmer in June I who
repaid the loan in December with two sacks 0f millet worth 5,000
CFA each? Some would argue the farmer paid 100 percent per year
because a loan of one sack of millet was repaid with two sacks.
Other would argue no interest was earned by the grain trader since
a loan in kind worth 10,000 CFA was repaid in kind with grain
worth 10,000 CPA at the time of repayment.

Grain merchant earnings have to be analyzed on an annual
bi·.sis. The sack of millet wort.h 10,000 CFA loaned in June one
ye'ir could become two sacks of millet worth 20,000 CFA available
for lending in June the next year. In one year the grain trader
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has earned 10,000 CFA on his original inves tment, less annual
expenses incurred in connection with the three sacks of grain in
question.

These expanses would need t~o be deducted from the 101000 CPA
gross earnings to get the net earning on the original 10 / 000 CFA
investment. If these costs totaled 2,000 CFA, then the ear.nings
on the investment of 10,000 CFA 'were 8,000 CFA or 80 percent.

The gap between buying and selling prices depends on natural
forces such as:

•

•

How soon after the harvest one buys and how late one sells
before the next harvest:

The supply/demand situation of one year compared to
another; and

Where one buys (distance from heavy d.;mand areas).

Policy considerations in sletting pric:e floors and ceilings
may try to merge d~.fferent and often conflicting interests. These
include:

A fair (high) price to producers;

A price spread great enough to cover grain trader
(OFNACER) operational costs; and

Relative emphasis on thE~ needs of t.he rural poor compared
to those of urban consumers.

If an agency wants to get involved in fixing cereal prices it
must try to balance natural forces and policy interests. It is
very difficult to do this any better than free market traders can l

when they operate with good information and an adequate transport
system.

02NACER's operating costs per kilogram of grain sold, both in
absolute terms and as a percentclge of sales, vary widely. In the
1980-81 fiscal year, costs were as low as 2.1 CFA per kg sold and
3 percent of sales volume in Kaya, and as high as 72.5 CFA per kg
sold and 67.6 percent of sales value in Koupela. Compare the
1980-81 Koupela cost with Koupela's 1978-79 cost of 5.9 CFA per kg
and 11.5 percent of sale value, and it is easy to see the impact
that sales volume has on OFNACER's operating expenses.

Enger pointed out that a higher volume of cereal must be
handled to cover OFNACER's costs of operation, administration,
depreciation, and transport.[4] At the same time OFNACER's volume
is increased, village groups could be encouraged to take over some
of the high-cost village-level operations of buying, and
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collecting, storage, and tr.ansport, thereby shift:ing to OI?NACER
the lower-cost, higher-return functions of bull" storage and long
distance bulk transport. This would also allo~i OFNACER to reCuce
its number of employees.

Upper Volta produces roughly 1.0 million metric tons of
cereals each year, of which abolllt 150,000 metric tons ante r
marketing channels. From the 1980 crop it 'was estimated tha t
OFNACER handled about 2,500 metric tons (about 1.5 percent). [5]
Cereal banks handled an estimay:.ed 3,300 metric tons (about 2
percent). The former was handled at a high governmental cost and
the latter at a very low governmentCltl cost.[6] The rest, about 95
percent, was handled by the private sector during the 1980-81
season.

Cereal banks are established t.o provide the farmer with an
alternative to selling to the grain trader at harve~t time.
Village groups operate cereal banks that buy cereal when the price
is lowest (just after the harvest) clUd store it until the price is
highest (at the peak of the soudure) when the lcereal is sold back
to the villagers for cash or on credit.

The cereal bank thus competes with the grain trader. If the
village group's cereal bank buys c«:!real from farmers at prices a
little higher than the free market price, sells cereal back to the
villagers at a price a little lower than the free market price /
and still realizes a profit from the price markup / a farmer
belonging to the village grcup will have benefited three times ~

He received a higher price for his produce: paid a lower price for
cereal bought for consumption: and belcngs to the group making a
profit (and the group decides how it uses the profit to benefit
all group members). .

The cereal bank experience in Upper Vol t.a is described in
detail in Satana's recent report.[7] Building on this experience
and increasing the number of these cereal banks would serve to
increase competition with private grain traders and help stabilize
prices.

Transport

Parastatals such as OFNACER, UVOCAM, SOFITEX/ and SOSUHV that
try to maintain a fleet of trucks, clre faced with ~he realities of
high maintenance costs due to bad roads and the high cost of spare
parts and fuel. SOFITEX estimates it has a cost of 800 CFA per km
for la-ton trucks (about 80 CFA per ton per kIn). UVOCAl4 estimates
its costs range from 150 CFA per ton per km (for I-ton trucks) to
26 CFA per ton per kIn ( for 20-ton trucks) when the trucks run
full. OFN.ACER feels it needs a 14 CFA per kg markup on all cereal
ha.ndled to cover its costs of transport, 2tdministration, and
storage (if a least 60,000 tons of cereal are handled~ if less/
tn2n a greater markup is needed).
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Not only are costs high but motor pC.Jl manaqement 15 also
very complex. It includes dispatching vehi ~leg ,trying to arran,},e
backhauls, and preventing vehicle misuse and gasoline theft~ Su..:h
motor pool management problems increase transport costs.

Another problem SOFITEX faces is the large amount of time its
trucks are not operational. There are about five mon'ths of each
year (June through October) when. the capital invest~d in its fleet
of trucks is not providing any return. The opportunity cost of
this inactive capital is a loss to the business. All this helps
explain Why the cost of l.·UJ.ni fiq rrioter. pools is a heavy burden on
government and par;):; tatal age:;cics Ll gener;al, and marketing firms
in pa.rticular.

On the other hand, oxen and donke:r~! at the fann level are
underutilized as traction animals. The re1::urn on animal traction
investment w~uld be improved if traction animals were productively
used for a longer period of time each yearo Moreover, the season
of most intense farm product transport (November to April) is the
time when traction animals are not busy working on farm land.
They are also in good physical condition in November, due to the
availability of natural forage~

An analysis of current COS1ts illustrat:es the advantages that
may accrue from the use of draft animals for local transport '.
OFNACER announced it would pay 61 CFA per kg for millet and
sorghum at the village level in. 1981. Thi.s price is broken dOvln
as follows: 50 CFA to the producer, 3 CE'A for the sack 1 4 CFA
commission to the village group/' and 4 CFA for transport to the
village. At the time of the announcement, OFNACER had distributed
190 million CFA, in installments of 250,000 CFA per village groUpt
to 760 of Upper Volta's strongest village groups. This ".Jas enough
for each village group to buy about 50 sacks of cereal.

To fill a 30-ton truck OFNACER would have to visit six
villages, most in remote areas served by long roads in bad
condition. This would take thlt"ee days from Fada to Diapagaand
the six villages. If donkey and ox carts were used to transport
the 300 sacks to one central collection point in Diapaga, it would
save OFNACER two days of time, the wear and tear. on the trucks
over the bad roads, plus the eXi:ra gasoline consumed.

Theoretically, free market forces push cereal prices higher
nearer points of greatest demand, and the price covers production
costs plus transportation costs. Without interference from any
government agency in setting prices, there will be a natural
tendency for cereal transporters to be paid for transport services
performed in moving cereal from production points to points of
more concentrated demand. This process would provide an incentivee
to the owner of a pair of oxen and a cart to put his resources to
work, moving cereal in the g,eneral direction of markets tha t
provide higher prices.
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Sherman points out that. the main influenc,e on prices app,ears
to be the Ouagadougou market. Transport and handling costs seem
to dictate local market prices. [8] Farmers appear \tJilling to
transport grain to more distant markets if t.hey fee 1 f:,hcf~ price
spread is greater than transport COI3tS.

However, if OFNACER sets both the cst'oal and the transport
price, +:.here is no incentive for donkey or ox cart ownera to haul
cereal beyond the village collectic:>n center. If OF~;ACER insists
QJ1 setting prices and still wants ttl provide this incentive, it
should then set prices progressively higher nearer the cente:rs of
greatest demand. The higher prices would by the transport savings
by OFNACER trucks.

Therefore a possibility exists to:

fleet and,
a big m(.~tor

OFNACER t:ruck
associated with

on the
problems

Reduce demand
consequently, the
pool:

Increase the incentive for the privabe sector (including
village g~oups and individual donkey or oxen cart owners)
to participate in cereals transport: and

•

Increase the return on c.. __~ ~al traction investments ~

Storage

The main determinant of storage requirf::Hn~ntsJuring 1983-88
will be government poli~y on food security stocks. To the extent
that greater reliance is placed on village- and farm-level storage
and on inlports to ensure food s,ecurity, less OFNACER storage
capacity will be needed.

Satana sho\'lS that many of thE~ Volt.aie cIE'real bank programs
give loans only to buy cereal, leaving ~he storage problem up to
the village groups.[9] In the early life of a village-run cereal
bank project I the village group typica~.ly appeals to the good will
of group members who own buildings ul::able for grain storage to
make these buildings available.

This good will runs thin after a year or two, and then the
group must either pay rent or construct i ts n~,,<'n buildings. If the
rent offered is fair, villagers not only maKe existing buildings
available for the village-run cereal bank, but will also construct
more buildings for the group to rent. This system is certainly
easier to manage than a governmeni:-run program to build mass ive
grain storage warehouses.

Enger confirms that farm-level storage is important by noting
t t long-term speculative storagE! appears to occur only among
vl11age farmer.s.[lO] Other storage appears to be short-term.
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It is proposed that village groups continue to rent village
level storage facilities, at a price high enough to serve as an
incentive for villagers to build more storage facilities for
cereals and other agricultural products, as well as production
inputs. These storage facilities would be available to vill.age
groups, OFNACER, CSPPA, UVOCAM, or any othe!r parastatal or private
grain trader willing to pay the rent. This wculd reduce thfJ
management burden. on OFNACER, the OROs" and other agencien
managing storage facilities, and also increase the country's
storage capacity.

Finance

Financing agricultural product mark€!ting could be handled
many ways. Th~ financing of cereals market.ing I for example, could
be handled thrt..ugh the ORDs, OFNACER, or commercial banks to pri
vate grain merchants, or through CNCA to village groups for cereal
banks. The current ORD organization has re!duced the OROs' role in
marketing cereals from what th.~y held undler the previous govern~

ment. OFNACER has had problems managing its cereals marketing
funds in the past. Commercial banks already make loans to grain
traders: this is a functioning structure which could be enlarqed
upon easily. However, financing cereals marketing through CNCA to
village groups for cereal banks appears' to be the most appropriate
strategy for the government to pursue.

CNCA already has the basic structure for decentralized
lending to, and loan collection from, village groups through its
credit agents in each ORO (with bank accounts separate from the
ORDs' accounts). Currently CNCA is using this structure to make
loans to farmers for farm production irputs. The structure could
easily be adapted to handle the finance of village cereal banks
managed by groups.

Currently OFNACER advances money to village groups to bUy
cereal that it will later collect. But the advantage of using the
CNCA over other possibilities for financing cereals marketing is
that CNCA has clear working procedures I which are effective in
getting village groups to assume collective liability for loan
repuyment. CNCA also has effective controls account at all
levels. The one reservation about CNCA is that it currently uses
manual accounting methods that must be r1eplaced by computerized
methods.

Market Information

Economists commonly make the recommendation to improve market
information services in developing countries. Usually this
suggestion includes collecting and disseminating price (a:-uc]
possibly volume) information from major markets throughout the
area under consideration.
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This would help in Upper Volta, but unless more attenti.on is
given to complementary measures enabling traders and farmers to
act on this price information (transport, storage, and credit), it
is unlikely to have much of a po:sitive impact, especially for
private marketing channels.

There is a need to understand better the ways in v/hich
traders and farmers now make decisions about purchases and sales,
as a basis for the development of market infonnation services and
complementary measures to improve market func1:ioning. Sherman ·s
recent study on marketing and storage in the Manga area is useful
in this regard, although many questions on how traders make
decisions are still left unanswerE~d. Such questions might be
included in the proposed marketing studies to be carried out ,.;'_th
AID support.

One poss ible approach to improve marketing i ~forma tion
services might be the following:

Provide a radio network to transmit price, and possibly
volume, information among markets. It would include base
operations in the large urban market. EAte'tlsion agents
would report prices in various rural markets. The base
operation would be equipped with display mechanisms to
indicate current prices in various markets, together with
other relevant information such as volumes, road condi
tions, and transport availability.

A radio network might be made available for traders to
communicate with one another. Often large traders in
urban markets operate through a system of agents who are
sent out to buy or sell 9rain in rural markets. Such
agents are given specific instructions on purchase prices.
These instructions are difficult to change because of
communication problems. T'he radio network would alloH
large traders to confer ""ith their agents and change
insLructions in view of market information.

A further measure which might facili t2lte a larger trader
response to market informat,ion would be a fund transfer
service. The buyers might get money from the nearest CNCA
branch. Agents are commonly sent to rural markets with
cash to buy grain, the amount of grain they buy being
limited by the amount of cash they carry. The radio
network might be used to transfer funds between traders.

The radio network might also serve transporters by
a1 erting them to the presence or absence of adequate
transport in specific markets. The radio network might
also communicate bookings made by rural market traders and
agents to urban center transporters.

The last three services would be provided to traders for a
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Food Security:

Upper Volta's food deficit runs betwE~en 30, 000 and 100,000
metric tons per year.[ll]

According to Enger, OFNACER's storage capacity is
approximately 43,000 metric tons for stabilization stocks and
34,500 metric tons for security stocks.[12] Of the latter, 10/000
metric tons are in portable butyl silos and 24,500 metric tons are
in permanent structures, with 5,500 metric tons of additional
capacity planned~

OFNACER would eventually like to maintain a 75,000 metric ton
reserve for food security. It already has a German commitment to
provide 30,000 metric tons, and needs 45,000 metric tons in
additional capacity from other donors.

To stabilize prices, OFNACER plans to buy 40 percent of Upper
Volta's 150,000 metric ton marketable surplus, or 60,000 metric
tons per year. It figures it needs a 14 CFA per kg markup on a
minimum of 60,000 metric tons to cover its operational costs.

Enger's recommendation that OFNACER discontinue its
differentiation between stabilization and security stocks should
be adopted. OFNACER should also seek to matximize the quantity of
grain it handles I but do so by acting as a mixture of profit
maximizing grain trader and parastatal agency responsible for
maintenance of security stocks.

It is not essential that OFNACER handle 40 percent of the
market to stabilize prices, but under the present system it
probably needs to handle 60,000 metric tonf; of cereal to pay its
expenses. If it could shift the village-level buying I storage J

and transport services to village groups (in the sense of
cornrnercants agrees of the ConfE~rence des Cadres) 1 OFNACER could
start to eliminate some of the higher cost' aspects of transport I

storage, and village-level personnel. 'I'hen the institution 's
viability could be assured with a lower volume of activity.

A food security program can be handled in several ways.

It may handle food either produced domestically or
imported.

Imported food may be from either grants or purchases.

Food may be either given or sold to consumers.

Food may be sold to consumers by either the public or
private sectars.
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The source of the 60,000 tons over the five-year period
(1981-85) is shown in Table 10.

Table 10. projected Food Stocks, 1981-85

Annual
Revolving ?ood Total
Sec:urity Stock (Metric
(Mattric Tons) Tons)

10,000 60,000

lC,OOO 60,000

10,000 60,000

10,000 60,000

10,000 60,000

primary collection

Quantity Financial S'ood Aid
Needs

Year (Metric Tons) (Million CFA) (Met;ric Tons)

1981-82 30,000 2,500 20,000

1982-a3 40,001) 1,400 10,000

1983-84 40,00<.. 410 10,000

1984-85 50,000 1,500

1985-86 50,000 1,350

Total 210,000 6,220 40,000 50,000 300,000

Source: Extrait dU Raooort de Synthe:!!, Conference des Cadres du
Developpemene Rural, 15-17 Juin, 1981.

Regardless of the choices made on each of these possibili
ties, there are certain management aspects that food security
program administrators must deal with directly:

Transport:

Storage:

Accounting and control; and

Impact on prices and incen1:.i'1es to farm producers.

Transport and storage can be handled as already discusse:1.
If accounting and control are adequate, then losses or misuse of
food in transit and storage can be minimized. Administrators
should therefore seek the most efficient sources of both transport
and storage. It is just as important to get food to those who
would not otherwise be buying any food on the market, as it is to
get food to the needy. That is, ii: the food dis tributed Llnder t.he
food securit.l program substitutes for food that would have been
pt rchased on the market, i t effectively competes '.'Ii th food
products entering the market and tends to force prices down--a
disincentive for producers.
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OFNACER is equipped to store limited amounts of food security
stocks, but needs assistance in making sure its food g08S only to
the neediest. Here again the integrity of village groups and
their chosen leaders can be used to relieve the administrative
burden of local distribution and control as well as local trans
port and storage. Food distributed through government £on~tion

naires soon becomes treated as a supplement to what fonctionnaires
perceive as low salaries, rather than as food for the hungry
people they aY."e supposedly servi.ng. Food del i vered directly to a
village group would be less likely to be mif;handled this way.

If domestic production is high enough to permit building a
food security stocK with local ]:"ather than imported cereals, CNCA
could then finance the stock's build up with loans to village-run
cereal banks. If the cereal banks are financed by loans rather
than grants, the capital could be recovered and, if well admini
stered, become a revolving fund that could alleviate the recurring
cost burden to government of decentralized stock maintenance.

Summary

The following strategy emerges from the preceding discussion
on marketing, prices, and food security. Shift part of the
responsibilities for marketing to the private sector, which
includes village groups. Village groups could participate in
transport, storage, and distribution at the local level. They
could also serve as collecting agencies for products bDught by
SOFITEX, CSPPA, UVOCAM, and OFNACER.

CNCA could serve as the lead financial institution. Its
structure could be used to make and collect village group loans.
The parastatals could have a reduced role in the whole process I

behaving very much as competitors in the private sector.

OFNACER should be given a chance to prove its competence as a
marketing institution through reduction in its scope of operation.
It could be the receiving agency for food security imports, only
for the short time needed to 'get food to the local areas for
distribution through the village group structure.

Also, if OFNACER has capital reserves for price stabilization
activities, it could use them to buy cereal when the price falls
below a certain level. These purchases would be announced on the
national radio by the price information service on days when the
[\-tRD feels the government should intervene. This intervention
point would va~y as supply/demand situations unfold, rather than
trying to estimate an official floor price for the whole season.
'!'his would also reduce the expectation that OFNACER would buy all
cereal offered at the "support" price.
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Better price information and more market outlets should
result in higher prices to producers. Greater efficiency in
transport and storage should lead to lower consumer prices.

Finally I village groups should complement the work of
marketing through parastatals by relieving them of some burdens of
collecting products for marketing, local transport, and local
storage. SOFITEX uses four different methods~ of buying cotton
from producers:

The produc1er del i vers directly to the• Usine Carole:
factory.

Marche Autog~: Village groups receive 2,750 CPA per
metric ton for collecting, weighing, and trading cotton
for SOFITEX collection in the village.

Classique: SOFITEX pays wages to selected village
residents to grade and weigh the cott:on. An extension
agent then pays for the cotton to be~ collected at the
village by SOFITEX.

Chargement Paysan: SOFITEX sends a truck directly to the
cotton field.

It is the second of these methods, marche. autogere 1 that is
becoming more important. It simultaneously serves as an activity
that strengthens village groups.

Development of marketing services for agricultural products
does not necessarily mean enlarging government or parastatal
institutions. In fact, the principles of dE!centralization and
reduced recurrent COlt burdens imply just: the opposite--a
reduction in size of government and parastatal institutions. It
is in this spirit that the shift to the private sector and village
groups has been proposed as the strategy for improving marketing
services to farmers.

A Note on Livestcck Marketing

Traditional Voltaic livestock marketing systems are
dl::!centralized and, in general, operate efficiently with minimum
government intervention. Individual markets connected in networks
by traveling merchants serve as both intermediate and terminal
sales points. There is a parallel traditional system for poultry
marketing.. The systems work efficiently and anti-competitive
pr~1ctices are minimal. There is no reason why they cannot euolve
to accommodate changing patterns of domestic consumption and
,e:<T.iOrt.•



There is a lingering misconception that: herders and merchants
have trade policies; that are irrational and do not exert dernand
side p\ll~. to increase commercial production.. Some of the examples
roited arE.' buying animals by thel head rathE~r than by weight, ar.d
buying thin animals rather than fattened ones. There are sound
economic reasons for these practices which do not need to be
described here. One can also find counterpart practices in
developed countries where such commercial policies would be
considered "modern".

The introduction of weighing scales would be unsuccessful, as
already demonstrated by ill-conceived attempts elsewhere.
Merchants and producers would ()nlyview this as a governmental
ploy to obtain further control of the market~place.

Donors should contemplate only minor interventions. These
might include improving existin9 stock rout.es or establishing new
markets in conjunct.ion with local livestock projects. However,
producers and merchants will avoid new mal'ketplaces if they are
developed with too much nontraditional infrastructure and subject
to above-normal governmental regulation.

Governmental livestock revenues are about four times more
than the annual expenditures made through the Livestock Service.
Little money is recycled in order to impz·ove production in the
subsector. However, the difference is more than redressed through
foreign aid contributions.

The largest source of governmental livestock revenues comes
from export taxes. These ar~ extremely high: since 1975 they
have increased by 250 to 600 percent, much more than the general
rate of price increases. The head tax~:s for each livestock
species now amount to: 8,892 CFA for cattle:: 2,223 CFA for sheep:
1,778 CFA for goats: 2,117 CFA for swine: and 53 CFA for poultry.

There is no evidence of how these taxes hav~ affected
livestock production and profitability in Upper Volta, or whether
they have reduced animal export to the point of lowering consumer
prices. The Livestock Servicl3 would like further export tax
increases, in order to inhibit private international livestock
trade. It would also like to shift the export function to ONERA,
the parastatal agency responsible for processing and exporting
animal by products.

This is unlikely to be effective, since existing prices are
already high enough to provide strong incentives for private
cattle export on the parallel market. Increased taxes would
reduce official private export:s, but unrecorded exports would
probably increase.
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ONERA's livestock processing activities are capital-intensive
and do not lead to a widespr«~ad distribution of benefits.
Furthermore, since ONERA's inefficient operations are
unprofitable, it is unlikely they would contribute significantly
to the national economy in the nealr fut:ure.

Donors should help the government formulate sound economic
pOlicy for livestock marketing. Efforts should be made to limit
governmental control of the marketing process in order to increase
that subsector's profitability. Externally supported economic
policy advisers may be able to develop a (:onstructive dialogue
among concerned governmental agencies.

CHAPTER NINE: FOOTNOTES

1 For more detailed discussion of the causes of loan repayment
delinquency, refer to: Thomas Stickley and Eduardo Tapsoba,
"Loan Repayment Delinquency in Eastern O.R.D. of Upper Volta"
(Paper presented at Workshop on Rural F'inancial Markets and
Insitutions, Wye College, Wye, England, June 1979).

2 This computerized management system is more fully discussed
in: Thomas Stickley, "The Computer--An Appropriate Technology
for Managing a Viable Agricultural Credit System in a Lo\'!
Income Country--Upper Volta" (Paper presented at American
Agricul tural Economics Association Meeting, Champaign-Urbana,
Illinois, July 1980).

3 For more detailed discussion see: Thomas Stickley, "CNCA--The
National Agricultural Credit Bank of Upper Volta (Caisse
Nationale de Credit Agricole)--An Appraisal of Its Organiza
tion and Policies" (Washington, D. C. : Development
Alternatives, Inc., December 1980).

4 Warren J. Enger, IIAn Analysis of the f.1arketing Position of the
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CHAPTER TEN: TRANSPORT INFRASTRUCTURE

Rural road development is the most important infL~ast.ruct.ure

need in the time frame of this sector assistance stratt.gy. Th·e
primary road network is being improved and now appears to be
adequate for handling most long distance movement of agricultural
products, largely cereals and cotton. But secondary and tertiary
roads are still a big constraint to the transportation of
agricultural inputs and products.

In addition to the tradi tional primary, secondary, and
tertiary road classification, a more useful classification in
relation to movement and maintenance of transport vehicles for
agricultural inputs and products would be:

All-weather roads that do not damage v~~hicles;

All-weather roads that are hard on vehicles; and

Roads that are not passable in the rainy season and are
hard on vehicles.

The Banfora/Fada N'Gourma, Koupela/Bawku, and Ouagadougou/po roads
are of the first type. These are shown on t.he map in Figure 1
(page 5). All other roads shown on the map arE~ of the second type
and nearly all roads not shown on this map are of the third type.

Farmers depend on roads before the rainy season for deliv
ering inputs. After the rairly season the rc)ads are needed for
transporting their products from farms to m.arkets. The rainy
season is also the soudure period when all-weather roads are
needed to move subsistence food (t::ereals) from surplus areas to
deficit areas, and from food security stocks to those who need the
food.

A cost/benefit analysis of upgrrading the third type of roads
almost always shows costs axceeding benefits. The cost of
upgrading and maintaining the roads is greater than the benefit of
measurable reductions in vehicle destruction, time lost getting
vehicles unstuck, the value of alleviating human suffering,
increased agricultural prod~ction, and price increases in products
for producers due to moving products from surplus to deficit
areas.

However, a more favorable result from the same cost/benefit
analysis would come from a strategy of barrier--removal rather than
upgrading of the entire road. It costs less to reinforce only
di t.ch crossings than to upgrade the full length of a road.

The GOUV Ministry of Public Works provided the following cost
es timates. The cost of installing a radier (reinforced dit.ch
cxoss ing, not a bridge) is 200,000 CFA per meter if done by the
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Ministry of Public Works, and I million CZ'A per met.al' if done by a
private contractor. A 20-meter crossing would cost 4 million CFPH
The cost of installing a laterit.e eiste (unpc:wed road) ,,,ould be 4
million CFA per km (including all radi€~rs but not including
bridges) if done by the Ministry of Public Works, 13 mill ion CPA
per km if done by a private contractor. The l-tinistry o.f Public
Works estimates that 150,000 CE'A pe'":' kIn is needed each year to
maintain a eiste in good condition. These 19B1 estimates should
be expected to increase at the rate of 10 to 12 percent annually.

These estimates can be applied to an e.xample of a third type
of road: the 104-km road from Fada N'Gourma south to Pama. ~rhis

road would need about 10 radiers to becom,e an all-weather road.
If the work were done by the fJlinistry of Public Works it would
cost 40 million CFA to install ten 20-mE~ter radiers. If the
entire 104 km were to be transformed into e:. laterite piste, it
would cost 416 million CFA or more than 10 times the cost of
installing the 10 radiers. The cost of kEi!eping the old road in
good condition for 10 years would be 15.6 million CFA (10 x 104 x
150,000) •

If 416 million CFA were available for improving the third
type of roads, the different ways the money could be us~d include:

A 104-km road could be trans~ormed into a laterite £~ste

for the full 416 million CFA. This would leave nothing
for recurring maintenance costs in following years.

Ten roads of similar characteristics could be transformed
into all-weather roads by installing radiers at a cost of
400 million CFA. This would leave 16 million CFA for
maintenance, or enough to maintain one of these roads for
one year.

Two 104-km roads could be t.ransformed into all-weather
roads by installing radiers at a cost of 80 million CPA.
This would leave enough to pay the recurring costs of
maintaining these two roads for 10 years each.

The strategy recommended would be the one in which the
limited funds available' would be used to open up the maximum
number of kilometers of roads; where barriers would be removed to
convert the third type of roads to the s,econd. This would be
preferable to a laterite piste for the full length of a road.
Using this strategy means Dither the second or third alternatives
would be preferab~e to the first.

The other key aspect of a rural road strategy is that such
roads should only be constructed or upgrad,ed in areas where they
constitute a clear constraint to increased agricultural
production. Rural roads are e~pensive to build and maintain, and
can become a serious strain on 90vernment revenues if they do not
stimulate the production and revenue needed to justify the initial
investment and cover recurrent maintenance costs.
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As already noted, in the case of rural roads it is very rare
for these resources to be generated from user savings ~ nevenues
must come from agricultural production increases tha t \llould not
occur in the road IS absence. 'I'his can happen in areas where
farmers are producing mostly for subsistence, not because there is
no capacity to produce more but because timely marketing is
difficult.

Production increases can also occur when farmers in denseJy
populated overcropped areas are able to move into adjacent areas
as infrastructure constraints are removed.

Finally, rural roads are crucial to the delivery of new
technologies and improved agricultural services aimed at
increasing production above subsistence levels. In these cases
the absence of adequate roads can remove the incentives for
adopting the new technologies ahd increasing cash crop production.
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CHAPTER ELEVEN: LOCAL ORGANIZATIONS AND RURAl. DgVIU..OPI·1EN'I'

THE CURRENT SITUATION

Local organizations are commonl y re9arded as the mos t
practical and effective means of achieving local partic~pation and
working toward self-sustaining d.~.."elopment. Such organizations
can play potentially positive roles in the rural development
process by acting as vehicles for:

•

•

•

Two-way flows of technical information which both
reinforce individuals who try new approaches and break
down barriers between groups or individuals:

Minimizing risk and practicing economies of scale;

Adapting project activities to local conditions:

Achieving greater pOlitical and economic clout for local
people by exercising influence over local administraton3
and asserting claims on government:

Sustaining project benefits: and

Coordinating and spreading the b·enefits of ou tside
assistance.[l]

By the same token, however, local organizati()ns can a 150 c,,'e used
as vehicles for controlling and regulating thE! rural populo.tion <

In Upper Volta there are currently many local organi~ations

\</orking at the village level in both sOleial and productive
activities. From this experience certain lessons can be drawn and
incorporated into an agricultural development strat,egy £OA:' the
1980s.

Top-Down Blueprint Approach

In many development activities, the government portrays
itself as all-knowing and all-providing. In order to take
advantage of the services proferred (production credit is 2 case
in point), small farmers are instructed to form local groups. To
a certain extent this is putting the cart before the horse since
outsiders are then telling farmers what their needs are and ho-..T
those needs can be satisfied.

This approach has been widely practiced where a "proven II

tf::chnical package has been identified and efforts are made to
disseminate it as quickly as possible. Examples include irrigated

jmenustik
Previous Page Blank
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rice and cotton cultivation or the introduction of ,animal tr:ac~

tion. With no effective small farmer participation beyond passive
acceptance of the proferred services, theri~ is little meaninqful
feedback on the impact of therle packages. In thi::;; 1,<'£"'/ f t:aol1ler
organizations serve ORD interests rather than th(.JtH~ ot~ t.heir
members.

Lack of Local Resource Commitmen·t

In many cases food or something similar is used as an
incentive to encourage farmers t.O form groups. While this may be
desirable in cases of severe hardship and to help those who would
otherwise suffer, it is self-defeating strategy in the long run,
since it encourages passive dependency.

The international donor community, motivated by a
well-meaning but misgu; ded des ire to alle!viate suffering, must
bear some of the responsibility for this. Examples abound where
local groups have refused to exercise their own initiatives to
solve some pressing problem, knowing that sooner or later some
outside agency will come and solve it for them.

On the other hand, many villagers are told that if they \tlish
to obtain services they must 1:orm a group and engage i.n some
productive activity such as a collective field. The income from
such fields can then be u3ed to finance other activities t such as
cereal banks. However, these fields are ofi:en on the poor.est land
and are cultivated last. Hence yields are often lov!, defeating
the intended purpose.

Duplication and Fragmentation

Various agencies, bo~h governmental and private, ~Nork:..lith
local groups at the village level. This often leads to duplica=
cion of activities and an over-emphasis on :'mall, fUilctionally
specific groups. ~fuile such groups are ini1:ially important, their
range of activities could be expanded as their capacity and
interest in implementing additional activiti~s grow.

Linkages with various ~genci~s are important since, in theory
at least, they provide local groups with some choice and perhaps a
little leverage. In the long run, however, the time and effort
expended in developing and n\aintaining multiple linkages leads to
inefficient use of the scarce resources available to gr-.Jups.

Social Versus Productive Activities

Present government interventions at the village level are a
mixture of social and income-glenerating activities ~ Hard-nosed
purists argue for emphasizing income-generating activities that"
if successful, can help finance and maintain social services.
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However, this implies the IOCcll population does not kn()~l \'Jhat
i tos needs are and that, once again, an outs idle expert has t.O come
and tell people what they really I~eed. The ,government I g priori
ties may he to i.mprove well-being by increasing productivity; the
local population's may be to improve the quality of life by ha-;d.ng
more amenities. The conflict in priorities can quickly vitiate
efforts to create production organizations.

Further, given the uncertain'ties and risks associated with
farming in Upper Volta, rural people may downgrade farming as a
\</ay of life for their children, and express preference for schools
that teach children skills for use in urban areas or outside this
country. Consequently there i.s a need to improve living
conditions in rural areas as well as to develop technical packages
that ensure a better return from farming. Hence it may be
incumbent upon the OROs to negotiate with the local population to
establish some conunon priorities aSI a prelude to group formation.

To Sensitize C~ ~ot to Sensitize

Sensibilisation is to Voltaic development rhetoric what
participation is to American development rhetoric: if only there
were more of it, then rural development would really take off.

Briefly, the process by which an encadreur works \'1i th the
local population is divided into four phases:

Sensibilisation: making sn\all farmers aware of any ideas,
innovations, or inputs which can be part of rural
development;

Animation:
structures;

creating the necessary organizations and

VUlgarisation: extending t:he innovations: and

Surveillance: monitoring small farmers to ensure they are
implementing the proposed changes in the proper way.[2]

But this is not enough, since it once again implies a passive
rural population waiting to be IIsensitizedll into action. What is
required is to create local capacity to generate resources,
implement activities I and thereby work t<)ward some minimal
definition of self-sustaining development.

Social Cohesion and Accountability

The impression is often given that villages exhibit a high
d::gree of social cohesion and homogeneity when there may well be
ethnic differences, lineage differences, and differences based on
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access to resources, particularly land. A classic exronple of this
is provided by Matourkou's exp1erience in Bare, a village outside
Bobo-Dioulasso.(3]

The project's goal was to resettle ~Jome young farmers from
Bare on neighboring village lands and introduce a variety of neH4
agricultural techniques including animal traction. The village
consisted of 250 families living in two 9E.artiers with nine chefs
de terre.

Matourkou was unaware tha't there was, no unified authority,
that lineages had complete autonomy, and that there was continuous
conflict over which lineage had arrived in the area first.
Furthermore, the young men felt their parents took advantage of
them by making them work for virtually nothing. Al though the
elders always presented a unified front to outsiders, they could
not agree on which land, if any, to give tlle young men. Matourkou
compromised by helping the village build a school. In return, one
quartier agreed to provide land, but only for it5 own young men.

While efforts to enlist the support of the traditional
leadership are important, ways must also be found to make leaders
accountable or they may well kE~ep the bene:fits for themselves. A
case in point is URCOMAYA, a vegetable marketing cooperative in
Yatenga. ~ 1978 review of this project commented favorably on the
fact that both small farmers and prominent businecsmen, some 'l..J/ith
considerable political clout, were active in the organization.(4]

Shortly afterwards, it was discovered that some of these
'I/orthy citizens had been embezzling cooperative funds. Removing
these leaders and rebuilding confidence in URCOr4AYA took several
years.

Pity the Poor Encadreur

The failure of many development interventions at the local
level is often blamed on the encadreur. 'l'he recent litorature on
extension staff is highly critical: IIpoorly trained, poorly
motivated, poorly supervised, and poorly served by logistical
supply systems."[S]

The encadreur in Upper Volta is likewise damned as
1I0verworked; undersupervised; poorly trained, supplied, and
motivated: and often not suited for village life. n [6]

Prospects and incentives f·or the encadreur are typically bad.
Often it becomes more important to please immediate superiors than
do good work in the field. They yield to the bureaucratic
emphasis on documenting facili ity completioil, farmer training, or
fund disburf;ement rather than concentrating upon the impact of
such activities. Without different incentives there is little to
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encourage the encadreur to look
Just as the small farmer wishes
encadreur.

The Role of Women
~

beyond procedural
ito minimize risk I

compliance.
so does the

Rural women are expected to perform multiple roles in Upper
Volta. At the minimum, they are! expected to perform a three
roles: productive household member; homemaker: and woodcutter and
water carrier. One important factor in women'sl favor is a certain
degree of financial independence based on cultivating their own
plots, trans forming certain products, and producing various
handicrafts.

If the government is sincere in its attempts to achieve food
security, raise productivity, and lncrease the: rural population's
well-being, then women must be included in this process--not only
for reasons of social welfare or equity, but also because they are
critical to achieving those objectives. tqomcn are both an
important element in the agriCUltural labor force and small
farmers in their own right. The!y often have more experience
operating in a cash economy than men.

In the 1970s the emphasis on women was restricted primarily
to women's interests as defined by the government: literacy and
education. Since 1978, however, increasing emphasis has been
given to income-generating activities and ways in \ifhich these
activities can be made more efficient. These include gardening,
small ruminant, husbandry, handicraft manufacture, and food
processing, \t/hich have always been 'traditional interests of women~

One relatively successful ac,t:ivity is the introduction of
women-run cereal banks. One AID-financed program, Strengthening
Women in Development (SWID), has been operating since 1979. SWID
has financed 24 cereal banks in the ORDs of Fada, Koupela,
Loudougou, and Bougouriba.

In contrast to some other groups involved in cereal banks,
these groups include both men and women and both are represented
on the management board. Loan :size varies according to the
management capabilities of the village group involved. Emphasis
is placed on promoting the role of women in management and
marketing. [7]

Over the past few years government polir:y has been to \vork
with women's groups through volunteer paraprofessionals
(animatrices) • They are selected by the village women and serve
as the principal link between village women and development
pr·:)grams. Older women are usually selected for the following
rE':]tSOns:
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They are more respected;

They have more time, since their childbearing years are
finished; and

They are sedentary and it.hus less li.kely to travel. (8]

The motivation to undertake this sort of work derives from tf..,O
sources: respect from the villagers and the moral obligation to
serve the village.

From experience to date, certain factors appear crucial to
successful implementation of a strategy that works through women
paraprofessionals. First, the local chief's support or at least
tacit approval is essential. ~'ithout this, womenls projects will
founder. On the other hand, however, the chief's approval may be
purely self-serving: he may be the sole decision maker and his
family the sole beneficiaries. The same holds true for husbands
who must also give their approval. A. way to counter this
potential oppos i tion is to incorporate the chief (or his
representative) and representatives from the men's group or
committee into the project.

A second important factor is the village's development level,
something increasingly ta.ken into consideration in village-level
activities. This is a rough measure of d,evelopment potential in
terms of demonstrated initiative, generation and commitment of
local resources, management capability, and the like. It serves
as an indicator of the feasibility of proposed intiatives and t.he
pace at which they can be implemented.

Crucial as the role of the animatrice is, she is only as good
as the support she gets from her supervisors, an observation that
applies to everyone working at the village level. At this level
nothing can replace close supervision and training during the
initial years when women are learning t.o manage and dispen.se
funds.

Nor snould the political implications be ignored. What was
intended to decrease women IS work loads and increase their
organizational capability may well be taken over, maintained, and
controlled by men or local elites, unless accountability is built
in from the beginning.

Resettlement: Kou Valley and the Volta Valley Authority

A special role of local organizations concerns resettlement
schemes. In an attempt to alleviate the population pressure on
the Mossi Plateau, the government has introduced several
resettlement schemes. One of the oldest. is the Rice Growers;
Cooperative in the Kou Valley just outside Bobo-Dioulasso. Thi:5
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irrigated rice project was financed, built, and implemented by the
'l'aiwanese in the early 1970s. There are presently 900 settler
families there, many of them Mossi, growing t:wo crops of t'ice a
year on their l-ha plots.

A 1978 case study of th~ cooperative indicat~d that \lihile
families were satisfied with their economic wEd1-being, they viera
far from satisifed with their nocial well-being. Although
nominally a cooperative, members felt that the whole structure was
very authoritarian and more akin tc> a state farm or agribusiness.
They also felt that no one took it.hem seriou~:;ly, and that their
suggestions concerning variations or improvements in the
standardized technical package were completely ignored. Over the
years productivity has fallen dramatically as a result both of the
use of an inappropriate type of fE~rtilizer, \ljrhich increased soil
acidity, and poor maintenance of the irrigation system.[9]

A more ambitious scheme with more potential is the Volta
Valley Authority (AW). Created in 1~74, the AVV is a state
agency with full control over 30,000 km of onchocerciasis--freed
land in southern Upper Volta. This is almost. 12 percent of the
country in an area where annual rainfall averages between 800 and
1,000 mm.

AVV has the following objectives:

To relieve population pressure on the 1-tos5i Plateau by
settling a total of 52,000 families in the Volta valleys
(20,000 in rainfed agricultural lands and 32,000 in
irrigated): and

To produce a regional cereal surplus through the
introduction of improved farming techniques. (10]

At the end of 1979 there were approximately 1,700 families
settled ii1 47 villages throughout the 10 blocks constituting the
AVV. The settlement rate was much slower than expected, due to a
lack of suitable candidates in the early years, and management
problems in preparing and identifying land for cultivation.

Land is allocated according to an AVV-established labor
index. A typical family with 3.6 labor units r.eceives 10 ha to be
cleared over a five-year period. Five hectares are to be
cultivated and rotated in the AVV-stipulated manner. Each family
also has a l-ha garden plot where they can plant \>lhatever they
like. AVV makes credit available to purchase production inputs
and animal traction.

The farming regime imposed includes the following components:

Cotton cultivation:

Animal traction:
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The use of improved seeds, fertili2:ers and pest tcides:

Mono-cropping, sowing in rows, and thinning; and

Crop rotation.

The principal cash crop, cotton, is extremE!ly labor-intensive, and
the longer farmers stay in the AVV, the less land they plant in
cotton: from 43 to SO percent in the first year, to 38 to 42
percent by the fourth year. [11] Since there is plenty of land
available, farmers prefer more extensive cultivation which gives
them more security.

The average gross agricult.ural income per unit of labor was
stable from 1977 to 1979. Individual income did not expand as the
AVV had planned, mainly due to population growth. This growth is
due to both natural reproduct:ion and the influx of relatives
arriving from the home village. Family size was 8.2 in 1979. In
1979 gross income per unit .of labor was higher for smaller
families, who also tended to cultivate a larger area per unit of
labor. Average net agricultural income per unit of labor varied
considerably from block to block--from a low of 38,100 CFA (16,729
CFA per capita) in Kaibo Sud to a high of 72,100 CFA (31,654 per
capita) in Bane.[12]

In AVv IS earlier years an intensive top-dO~'in approach \qas
used, with one extension agent per 25 families. Agents
instructed, if not actually ordered, families on hO\<I to proceed in
their productive activities ~ One group sui:fering as a result "Jere
settler women who were given no fields of their own, had to vlor'k
up to 15 hours a day, and had few res<:mrces to pursue their
handicraft activities. Women now have small plots. However I

these are much smaller than those on the Mossi Plateau and th,e
women rely heavily on the household head to provide them vd th
cash. At least among the Hossi settlers, the household head now
has almost complete control ov,er decisions concerning production
and distribution. [l3]

Until 1980 there was litt.le indication that settlers, like
their Kou Valley counterparts, were given any opportunity to par
ticipate effectively in decisions made that affected their lives.
This should come as no surprist:! since the AVV, at least in 1979,
was hierarchically structured, and employed 1,108 people (650
permanent and 400 short-term Voltaic employees, 20 Voltaic tech
nicians, and 38 expatriate technical experts) tc work with l, 700
families. [14]

Since 1980, however, steps have been t.aken to ameliorate this
situation. One such step has been the creaticn of village groups
and block committees through which funds can be channelled to
finance productive a :tivities alt the individual village and block.
levels. The goals of this project, the AID-financed Village
Development Fund (VDF) are to:
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Serve a large number of farmers:

Improve nutrition:

Increase agricultural production:

Strengthen village groups: and

Employ labor-saving technology appropriate to village
life~[lS]

In 19BO many of these village groups were new and inexperi
enced, took little initiative to promote VOF projects, and did not
fUlly understand what to do with loan defaulters. The extension
agents responsible for promoting new VOF activities and providing
support for existing ones were similarly hamstrung by lack of
training and assistance from their superiors in the AVV structure.

to improve this pro j ect
They included actions to:

Recommendations were made
implemented shortly thereafter.

Decentralize administration:

and

Establish effective control through efficient accounting;

Train members in business management: and

Strengthen the village group movement.

In 19B1 an economic analysis was conducted of the various
VDF-funded project.s: cereal banks l' village stores, grain mills 1

credit and savings unions, and individual projects.

The conclusions reached included the follc:>wing:

The cereal banks' recordkeeping is improper, incomplete 1

and not taken seriously.

Group management causes problems for village stores. Once
the loan is approved, the group often disintegrates and
the project comes to a standstill •

• The choice of a motor-driven grain mill may not be the
best selection, particularly in terms of repair and
maintenance.

Credi t and savings unions
mobilizing rural savings.

offer great potential for

Individual projects involving
blacksmiths offer potential
forward linkages.[16]

carpenters, mechanics,
for creating backward

and
and
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While an approach of this sort has some way to go in building
local capacity to plan and manage such projects I it does offer
some concrete examples of untapped village-level potential.

PROPOSED S~RATEGY TO IMPRO~: VILLAGE DEVELOPMENT ACTIVITIES

The MRD is cCJmmitted to working more closely with local
groupings such as gre1upements villageois, groupements feminins,
groupements des jeunes a9ricult.~, credi1: groups, cereal Sanks,
marketing groups, and so on. In ol'der to make these groups more
effective, the following is recc)mmended.

Changes in Approach

At the present time the MRD cannot work with all local
groups: there are simply too many of them. Criteria must be
established to select those to work wi th, preferably on a
gergraphical basis. Suggested selection <::riteria should include
J._ne organization's resource base, its ability to mobilize the
local population, its leadership quality, and its demonstration of
initiative. In a country such as Upper Volta, where there is some
conunitment to equitable development, a balance should be struck
between those organizations with the great~=st potential and those
with the greatest needs.

Criticisms ~ere made earlier of the tendency to push a top
down, blueprint approach. Itsl inverse, a completely bottom-up
approach with the government attempting to satisfy all villager
needs, would be equally self-defeating. What is required is some
middle ground whereby the MRD and villag~= groups can negotiate
what they wish to do.

In practice this would mean identifying village needs with
villager participation, and laying out the various alternatives
including all the costs, commitments, and potential benefits
involved. Such an approach may involve an element of IIhorse
trading ll as the government agre;es to support some social activity
in return for the village's support of some productive activity.

The local population is more likely to participate in
development initiatives if, from their perspective, they obtain
tangible, relatively immediate benefits by doing so. In this way
the confidence and ability to undertake more complex, longer-term
activities can '_e created.

In this context simple and small are not advocated as ends in
themselves. When resources are dispersed widely to fund numerous
small activities, limited management capability may be spread so
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thin that it is depleted instead of being enhanced. This can also
reduce the ch?nces that any of these activitie:s will become self·~

sustaining, since technical dimensions will be ignored, benefits
hijacked, and lessons lost.

Generating a Local Resource Commitment

Generating a resource commitment from the local population is
desirable for several reasons. First, the government does not
have the resources to sUPl?ort all worth'while development
initiatives. Requiring an initial resource cc::>mmitment indicates
this is not going to be another government "'giveaway II program.
Second, the act of making a resource commitment will make the
contributors more concerned for the development initiative's
success than they might otherwise be. Finally, such
a commitment will provide a concrete indication of how interested
the village is in a new initiative.

Such conuni tments can be either in cash or kind, and can be
generated in a variety of ways: from membership fees, quotas
determined by family size, or recycling proj ect benefits. This
process is already underway in Upper Vol ta and should be
implemented on a broader basis.

Dealing with Elites

If equitable development is to occur, there must be a
redistribution of resources within society--and the potential for
conflict increases accordingly. Local organizations are potential
sources of power, and the purpose in creating it.hem may well be to
help their members challenge entrenched interests.

In one form or another, the leaders of the most important
factions, elites or otherwise, must be included in local
organizations. Some leaders will have obtained their positions as
a result of their ability. Consequently the skills and experience
they can bring to development may be crucial. They may also often
be those best placed to take advantage of development initiatives.

Some leaders may be motivated to help their fellow villagers
out of enlightened self-interest; others because they need a
certain local constituen\~y to suppcwt and implement their vie\'ls.
Whatever their motivation, local leaders, partiCUlarly chiefs and
elders, are going to be represented if not over-represented in any
decision-making process.

In cases where little cohesion exists and there is conflict
be(,ftleen groups, it may be better to have different projects for
different groups or to implement a project important to one group
but \'1hich cannot be completed by anyone party working alone.
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The key is for leaders t<:> be made accountable to both ORD
personnel and organizational members. Such accountability will be
more effectively enforced if incentivc~s and sanctions are
determined and applied not, only from above but also from below.
Consequently all members must have access to organizational
activities and records. In a s,ociety where illiteracy is so high,
such records will be somewhat rudimentary. Nevertheless, efforts
must be made to help members understand them.

Building Organizational Capacit~

There is at present a lack of loccll-level organizational
skills, particularly those required for organizing" meetings,
reaching consensus, choosing capable leaders and making them
accountable, keeping records, and handling funds. Requirements
for a capable organization include but are not limited to c.he
following:

• Organizational skills such as "the ability to forge
effective links with other organizations;

Information for decision making and the ability to use
this information;

Ability to attract and absorb resources;

Ability to generate and effectively manage resources from
the organization's own income-generating activities;

Staff or stable membership; and

Processes for
decisions. [17]

solving problems and implementing

Given the MRD's decision to grant local groups legal status,
there is every indication to believe the MRD is serious in its
intent to delegate more responsibility to local groups. If so,
then building organizational capacity should be at the top of its
priorities, or self-sustainability will never be achieved. As
this capability evolves, the ORDs can begin to channel funds
directly to local organizations.

This already happens on a limited scale by providing cred~_

for specific activi ties. Over the long term, however, thought
should be given to providing funds {as loans or matching grants}
directly t.o the village to finance development activities under
its jurisdiction. It might be argued that such funding may under
mine the possibilities for self-reliance. However, if properly
administered, such funds can be used to improve organizational
capability and stimulate income-generating activities, two
necessary ~onditions for achieving self-sustainability. The
Voltaic experience with such activities, particularly with credit
groups, cereal banks, and VDF activities, should be built upon and
elaborated.
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Criticism of the duplication and fragment.ation of village
level development activities has already been noted. What the
ORCs should be aiming for is some form of village-level consoli
dation. Not that this implies that one organization would then do
everything, but rather that it would begin to coordinate the
various village groups to achieve a more rational division of
labor.

This is not something that can be forced. It has to evolve
over time as the need and interest~ arise and local capacity to
undertake this type of responsibility develops. But it would be
through a village-level council of this sort that funds for
development activities could be channeled. ~githout resources,
such a council would lack leverage and be ineffective.

Paraprofessionals

As mentioned elsewhere in this report, Upper Volt.a suffers
from two chronic institutional constraints inhibit.ing effective
rural development: recurring costs and lack of trained personnel.
One approach that can Fartially alleviate these constraints is to
use paraprofessionals. Although they have been used to a limited
extent in women's projects, they have not been utilized in
agricu:tural development per see

Nevertheless, one point should be made very clear.
Paraprofessionals are not a panacea for all agricultural sector
problems any more than better qualified encadreurs and animateurs
are. For such people to be effective, strong suppor\:.ing linkages
must be established among them and the ORCs and among the ORCs and
the MRD.

Recent Cornell University research on the role of paraprofes
sionals produced the following conclusions. First # paraprofes
sionals can provide services that would otherwise be unavailable
at a relatively low cost. Second, they are able to stimulate
broad community involvement. Third, paraprofessional programs can
be innovative, by either modifying traditional roles or providing
entirely new services to the local population. Nevertheless, such
programs often suffer from defective design, inadequate training,
and above all, inadequate support.[IS]

Care should also be taken not to confuse a paraprofessional
program with the World Bank's Training and Visit System (TVS)
presently being implemented in southwest Upper Volta. Under this
system an encadreur works with individual contact farme-s vlho
communicate what. they have learned to any interested neighbors,
The encadreur also visits neighbors' fields and tries to solve any
problems that may have resulted from following his advice.
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Part of TVS' appeal is that it is orderly and rational. At
least in theory I it permits supervisory personnel to kno\" exactly
where their encadreurs are and precisely what they are supposed to
be doing on any given day during the growing season. It also
means that the "contact farmer" plays the role of a passive
conduit for information.

A recent TVS evaluation by the Societe Africaine d'Etudes et
de Developpement (SAED) made the following points:

The encadreur and his c()ntact farmers are only as good as
their back-up support.

The approach does not permit the encadreur much
flexibility in dealing with ?ny unforeseen problems that
may arise.

Farmers tend to resent the "favorite son" treatment given
to the contact farmer.[19]

A paraprofessional program would differ gre.;ltly from this.
The paraprofessional (male or female) would be accoun-c.able to both
the encadreur and the farmers 'J/ho select him. Back-up support I

particularly in the form of inputs I would be facil i.tated by the
village group taking over is responsibility. Paraprofessionals
would not select the farmers with whom they would work: farmers
would seek the paraprofessionals.

Nevertheless I there are many unknowns involved in des igning
and implementing a program of this sort. For example:

Who would make the best paraprofessionals?

Should they be paid?

What control would the villagers have over them?

How broad should the paraprofessionals' responsibilities
be?

What sort of training should they be given?[20]

It is therefore crucially important that the program be flexible
enough to test and select approaches adapted to specific contexts.
The introduction of a standard "model It would be self-defeating
from the outset.
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CHAPTER TWELVE: RECURRENT COSTS

INTRODUCTION

The reason why the GOUV is unable to cover the recurrent
costs of its agriculture program is; that at the national level,
total requi rements for government. expenditures exceed total
revenues ~ There are ongoing requirements for administration,
defense, and social and economic services that consistently add up
to more than the government can generate.

The gap can be reduced to some extent by improving the
mechanisms for revenue generation and incrE!asing the efficiency of
government programs, but the only long-run solution is to
increase the tax base. This requires incr'9asi.ng production and
incomes.

For Upper Volta, sustained production and income increases
cannot be achieved in the short term. Its literacy rate is one of
the world's lowest: the pool of skilled manpower is small:
development institutions and economic infrastructure are
undeveloped: and most important of all, the country's meager
resource base and remote land-locked geographic location make
growth and development extremely difficult.

The investments needed to address these basic constraints are
essential first steps in the development process, but will not
themselves lead to significant increases in production, incomes,
and government revenues in the short or medium term. This means
there will continue to be a recurrent cost gap for the foreseeable
future.

Based on past experience in Upper Volta and other Sahelian
countries, the usual outcome of a recurrent cost gap is under
funded and ineffective development programs. However, in some
cases donors finance recurrent costs, often in the form of second
phase development projects.[l]

The only effective way of addressing the problem of recurrent
costs is at the macroeconomic level. Measures to reduce
expenditures in one project or ministry, or increase revenues in
one sector, can have little or no net impact if waste, ineffici
ency, and inappropriate development ~nd fiscal policies are
continued for the pUblic sector as a whole.

HO"lever, such policy issues are beyond the scope of this
report. This section will discuss the nature of the recurrent
C()st problem in the agriculture sector, and explore ways of
alleviating it through actions that can be undertaken at the
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sector level. The measures recommended in t.his section should be
undertaken in the context of government-wide efforts to increase
efficiency, reduce waste, and improve the allocation of resources
in the public sector.

THE OVERALL SITUATION

Voltaic agricultural programs are seriously underfunded by
almost any standard. In 1981 the MRD accounted for only 6.5
percent of the national bUdget. This compares to allocations of
about 20 percent each for general government administration,
defense, and education. Furthermore, the MRD share of bUdget
expenditures has been steadily declining since 1970.

In practical terms this means that resources are far from
adequate to carry out even existing programs effectively. In 1981
92.5 percent of the MRD budget went for salaries, and 7.5 percent
for all other expenditures. The comparable percentages for the
total GOUV bUdget were 78.6 and 21.4 respectively.

The effects of this imbala.nce are evident in all programs.
Virtually all programs not receiving recurrent cost financing from
donors are unable to carry out their assigned responsibilities
effectively, due to the lack of logistical support. The most
obvious deficiency is the lack of fuel and vehicle spare parts.
This forces many MRD employees to sit unproductively in their
offices when they should be out in rural areas.

However, there is also a serious lack of office space, office
equipment and supplies, documentation, and minimal in-service
training. The result is not C~!~· reduced effectiveness, but also
low morale and, therefore lack of initiative. All have
consequences extending beyond the performance of specific tasks.

One issue that arises in connection with the gap in recurrent
cost financing in agriculture is whether the GOUV·s fiscal poli
cies are causing a net resource outflow from the rural sector. In
strictly fiscal terms this does not seem to be happening. In FY
1981 the budget showed 1.4 billion CFA in revenues from the rural
sector (1.3 billion CPA in export taxes, 45 million CFA in live
stock head taxes, 33 million CFA in fees for livestock services,
and 25 million CFA in fees for agricultural services). There were
about 2.5 billion CFA in expenditures, indicating a net inflow of
1 billion CFA into the rural sector.

\ihen price and SUbsidy policies are taken into account, the
situation is less clear. Low producer prices can be a means for
transferring resources out of the rural sector. The GOUV does
have a policy of low producer prices for both cereals and export
crops. For cereals, the official producer prices are not effec
tively enforced, since private trade is permitted at free market
prices.
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However, the official cereal marketing orga.nization, OFNACER,
receives food aid, some of which is distributE~d in urban areas.
If OFNACER distributes 30,000 metric tons of cereals at official
prices out of a total of 150,000 metric tons marketed (typical in
recent years), the effect is to dampen free market producer prices
and, therefore farmer incomes, to the urban consumers I advantage.
Data on the price elasticity of supply and demand necessary to
assess the magnitude of the resulting resource transfers are not
available, but it does not appear that changing GOUV cereal price
policies would have much impact on revenues available to finance
recurrent costs.

For export crops, there is a margin between producer prices
and world market prices. Part of this margin is to cover cost3 of
inputs, marketing, and. other support services, and part is for
price stabilization. In years of high world prices, therefore,
the margin can considerably exceed costs, while in years of low
prices, such as the late 1970s, there can be a deficit.

Analyzing the uses made of the differences between producer
prices and world prices indicates that most funds are returned to
the rural areas in the form of operating costs for the two
marketing organizations (SOFITEX and CSPPA), input subsidies, and
to a lesser extent, support for agricultural development programs
(ORDs, AVV, feeder road maintenance).[2]

Generally, the most important resource transfer from the
export crop sector to the urban sector in normal years is the
CSPAA-funded wheat flour subsidy (recently ranging from 150
million CFA to 300 million CFA). During periods of sustained high
world prices, accumulated surpluses are also used to subsidize
general government administration or industrial sector projects.

In summary, it appears that while tax and price policies may
result in transfering some resources out of the rural sector, the
amounts involved are relatively small. Thus, changing government
policies to balance resource flows in and out of the rural sector
would not have much impact on the recurrent cost financing
problems of agriculture programs.

However, this is not to say that more budgetary resources
should not be allocated to the rural sector. Agriculture accounts
for over 40 percent of the GOP and provides the main means of
livelihood for about. 80 percent of the population. Moreover,
there is little doubt that sustained growth and development for
Upper Volta must Le based on increasing the agricultural producti
vity of small farmers. In the absence of agricultural develop
ment, widespread increases in income and quality of life for the
Voltaic population will not be possible. This would seem to
indicate that agriculture programs should receive more than 6.5
percent of the national budget.
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In arty event, given the small Voltaic tax base, the large
needs of the agriculture sector, and the nonrevenue-generating
na ture of most agriculture programs I continuous efforts to
minimize recurrent costs are nec1essary. The rest of this section
discusses ways of doing this fOl: the national-level agricultural
programs, OROs, and parastatals.

NATIONAL-LEVEL AGRICULTURE PROGRAMS

The FY 1981 operating budgets for the major MRD programs are
as follows:

Program

Agricultural Services (OSA)

Hydrology and Rural Construction (HER)

Livestock Services

Young Farmer Training (DFSA)

secretary General's Office

Other

Total

Million CFA

203.4

112.7

375.5

695.8

411.2

104.3

1,902.9

None of
services
services

these programs generates revenue except agricultural
(25 million CFA in user fees in 1981) and livestock

(33 million CFA in user fees in 1981).

On the expenditure side, it is generally agreed that most MRD
programs are inadequately funded to meet the needs in their
respective areas. As already noted, the first requirement is to
increase the nonsalary component of the MRD budget, although
ideally not at the expense of staff and salaries. There are some
possibilities for expenditure cuts by reducing non-productive
programs and increasing the contributions beneficiaries make to
productive programs.

Specifically, the DSA seed mUltiplication program and
Livestock Service animal health care programs include activities
that are of little economic value to the recipients and should
therefore be discontinued. 'rhe costs of activi ties worth
continuing should be shifted to the beneficiaries as much as
possible. Ways of doing this for veterinary services have been
discussed in the chapter on livestock production.
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Another major area for ~udgetal:Y savings should be the young
farmer training program. If this program is more than a social
service and does in fact have economic value for the trainees, the
beneficiaries or local communities should assume a larger share of
the costs.

On the other hand, certain unmet agricult.ural sector needs
call for increased expenditures. These needs are related to 10n9
term recurrent cost constraints. The first is the need to
organize farmer groups to provide services that the government now
provides at considerable cost. Thel3e include i.nput distribution,
credit management, marketing, food security, and feeder road
maintenance. Expanding the program to strengthen local
organizations will require additional funding for the MRD's
Department of Rural Institutions and Credit (DIRC).

The second important need is to strengthen the MRD's planning
and policy analysis capacity. This would help ensure tha~ scarce
resources are allocated in an economically optimal manner, and
that agricultural policies are conducive to maximum increases in
production. The result of these changes would be the increased
development impact of agriculture programs. This would in turn
generate the increased revenues needed to sustain the programs.

Two large agricultural programs not reflected in the budget
figures are the agricultural research institutes and the AVV.
Both are now largely donor-funded, but they have important
long-term recurrent cost implicati()ns. Research activities are
essential but can never be self-supporting, since their impact on
production and government revenues is long-term, indirect, and
difficult to quantify.

The AW, on the otr.er hand, is directly oriented toward
production. The key to minimizing that program's recurrent costs
is to differentiate between largely donor-financed investment
costs and the recurrent costs of supporting s,ervices and infra
structure that beneficiaries should finance through taxes or user
fees.

Associated with such revenue-generating efforts should be a
redesign of the AVV program to bring it more into li.ne with what
beneficiaries can afford. This means the manpower and financial
requirements of such services as extension, input distribution,
and credit should be greatly reduced. The alternative would be a
program too expensive to maintain. Moreover, the result over time
would be a steadily deteriorating productive base, to the point
\<'~here t"'1e initial investment impac·t would be no longer evident.
This report has already discussed this problem as it relates to
irrigation projects.
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THE REGIONAL DEVELOPMENT ORGANIZATIONS

The OROs are the outreach component of the GOUV agriculture
program. ORO activities include extension, community development,
crop trials, seed mUltiplication, credit, input distribution, data
gathering, and planning and economic analysis. Until recently it
was the government's object5.ve to make the OROs self-financing
based upon increased production and cash crop marketing.

The only ORDs where this has been partly successful are Volta
Noire and Hauts Bassins, where cotton is the cash crop. The
cotton is marketed through one organization, SOFITEX, which is
able to recover part of the costs of extension and other services
through the margin between producer and export prices.

However, in most OROs cash crop production is not sufficient
to support ORO activities. No't even the most profitable export
crops can provide a large enough margin t<::> finance all the ORO
activities listed:tbove. Th'! GOUV now recognizes this and the
ORDs are no longer to be involv'ed in marketing. Except in those
cases where ORDs provide and are compensated for services to
SOFITEX and CSPPA, ORDs will be financed through the national
budget, foreign aid, and user fees.

In the long run the ORDs can be viable only if they provide
services whose economic value excBsds their costs. This implies
that activities must be carefully selected to ensure they
contribute to increased productivity and thus increased revenues~

For Upper Volta at this time the southern ORDs should have larger
programs than the northern OROs, because their production impact
is greater. In the center and north the OROs should focus on
binding constraints (such as the lack of a technical package and,
in some areas! soil degradation) and not replicate the successful
but expensive programs in the south.

At the same time it is essential that the burden of certain
ORO-provided services be shifted to beneficiaries. The measures
needed to carry this out are discussed in the chapter on institu
tional constraints. ORO extension agents must be supplemented by
village-paid paraprofessionals and such ~ervices as credit, input
distribution, and marketing can and should be asswned by village
level farmer groups.

In those cases where the OROs supply services that have an
immediate impact on production (such as channeling CNCA funds to
village groups and assembling animal traction equipment), the full
costs of these services should be reflected in the prices paid by
farmers. Because many ORO activities do not have an immediate
impact on production, there will inevitably be a recurrent cost
financing gap for some time. Given the limited resources of the
national budget, this implies a continued need for donors to
finance recurrent costs.
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PARASTA,]~ALS

Unlike programs administered directly by government agencies,
the parastatals are revenue-generati.ng and, in principle, supposed
to be financially self-sufficient" The most important of these
parastatals and their main responsibilities are::[3]

SOFITEX: cotton marketing:

CSPPA: marketing export crops other than cotton:

OFNACER: cereals marketing;'

CNCA: agricultural credit:

ARCOMA and COREMMA: farm equipment manufacturing: and

• ONERA: process ing and markE!ting animal products •

Only SOFITEX and CSPPA, which the GOUV uses as a means of
taxing the export crop sector, can be considered financially self
sufficient. It is unlikely that any of the other parastatals can
become self-sufficient because their main reason for existing is
to perform services not remunerative enough to be performed by the
private sector.

However, certain measures can l,e taken to reduce deficits.

OFNACER, ARCOMA/COREMMA, and CNCA have already been discuss~d

in detail in the marketing, input supply. and credit section of
Chapter Nine. These organization.s; need to shift some of their
activities to the private sector, more specifically, village
groups. OFNACER will always operate at a loss if it has to
purchase and sell grain with its m~ agents and trucks in all of
the smallest and most remote villages.

Similarly, CNCA cannot possibly manage thousands of animal
traction loans to individual small farmers at a cost covered by
the interest rate it charges. Making larger loans to ORDs which
then relend to village groups is one way for the CNCA to reduce
its credit management costs.

Overall, it is essential for the government to distinguish
between deficits related to social benefits that the parastatals
provide (which are a legitimate use of subsidies) and deficits due
to inefficiencies which should be reduced by reorganization and
improved management.
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THE ROLE OF DONOR FINANCING FOR RECURRENT COSTS

The measures the GOUV can take to alleviate recurrent cost
constraints can be summarized as follows:

•

•

Increase revenues through better taX policies and more
efficient collection procedures. There are specific
instances where improvements can be made, but for the
economy as a whole, taxes as a percent of GOP are close to
the maximum, given Upper Volta's small tax base •

Increase efficiency in the pUblic lsector through better
management, training, and logistical support.

Shift as many government services as possible to the
private sector and increclse the beneficiaries' involvement
in service delivery. This relates to input distribution,
marketing, food security, animal health care, and
implement manufacturing.

Increase user fees and reduce subsidies. All agricultural
support services should be carefully analyzed to determine
their subsidy element. Farmers can and should pay for a
much larger portion of the costs of extension, animal
health care, agricultural inputs, credit management, and
road maintenance.

Increase agricultural sector expenditures by shifting
funds out of general administration, defense, and social
services.

Improve development planning and project design. This is
aimed at the long term. It is essential that develo~~ent

goals and priorities be carf~fully defined and that
resources are allocated for well-defined realistic
objectives. Otherwise it is inevitable that public sector
outlays will consistently exceed the revenues generated
from any production increases.

Long-term d~velopment policies and priorities should also
aim at maximizing private sector response to government
programs. This means focusing on constraints that prevent
private enterprises from taking advantage of income-gene
rating possibilities. These include timely supply of
inputs: adequate credit; passable roads; minimal controls
on cereal trade, export crops, and animal products; and
economically sound price policies.

As noted in this section's introduction, these measures will
not remove the recurrent cost financing gap, because the GOUV 's
donor-supported development goals call for an accelerated deve
lopment program to achieve sustained economic growth at some
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future time. Since many elements of that pro9ram do not have a
short-term impact on production and government revenues, ways to
cover the shortfall need to be explored.

The only alternatives to donor financing of the gap are the
continuation of inadequately funded government programs (similar
to what is already happening) or acceptance of a small~r overall
development program with correspondingly more modest development
goals. In effect, both alternative!J imply very little per capita
income growth for Upper Volta over the long term.

The simplest way to finance recurrent costs is as part of a
project. In Upper Volta most donors are already doing this to a
greater or lesser extent, usually during t.he project's initial
investment phase. Such financing is generally accompanied by an
agreement for the GOUV's gradual assumption 01: recurrent costs.

When, as in most cases, the GOUV is unable to pick up the
costs, the project either flounders or the donor agrees to
continue financing recurrent costs in a phase II project. This is
a de facto recognition that the gov,ernment's inabili+:.y to finance
the recurrent costs of all development progrmns is a critical
constraint to development, and therefore a legitimate use of
foreign assistance.

Donor willingness to finance recurrent costs on a
project-by-project basis can have a serious adverse effect on the
overall development program. In the absence of macroeconomic
measures, the recurrent cost deficit could easily increase to one
half or more of total foreign aid flows, thereby reducing funds
available for new investments.

However, many of the needed measures are politically
difficult to implement (such as reduced subsidies, user fees,
shifting funds out of social servi.ces into agriculture, and so
on) . They become even more difEicult to undertake when donor
financing of recurrent costs reduces the urgency of taking action.

Therefore, the key to addressing the recurrent cost
c::.mstraint is a joint analysis of the problem by the GOUV and
donors. This must lead to a GOUV commitment to reduce recurrent
costs, and donor commi.tments to finance the deficit for a
specified period of time. Periodic reviews to assess progress
need to be built into such agreements.

Assuming that meaningful policy measures
commitments can be wo-r:ked out at the macroeconomic
financing can take one of three forms:

and
level,

donor
donor

Recurrent cost financing of projects,
described.

as already

• Commodity import programs (CIPs) which involve financing
the importation of cornmodities and equipment needed for
development. The imports are sold to public or private
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sector users, and the local revenues generated by the
sales are given to the GOUV to finance the recurrent costs
of development programs. Imports that could be financed
in this way include fuel, vehicles and sp3re parts,
fertilizers, and construction materials.

The rationale for this type of assistance is usually
balance of payment support. In other words, the imports
are intended to fill a foreign exchange gap in countries
facing a balance of pa.yments problem. Food aid is a
special case that fits into this category. Commodity
import programs as such, including food aid, contribute to
economic growth when they save fOl:-eign exchange. When
they do not save foreign exchange, i . e • when they do not
substitute for commercial imports, their only effects are
to reduce domestic pric:es--most evident in the case of
food aid.

Moreover, when i:nports are sold in the private
sector, the result is to shift resources from the private
sector to the government. CIPs have generally been used
as a foreign aid tool only in cases where a balance of
payments case can be made for them (for example, Kenya and
Zaire in recent years).

Nonproject budget support program! which are aimed at
filling pUblic sector resource gaps. These efforts
usually support a sector or subsector program and include
financing foreign exchange as well as local costs. Thus
budget support for an ORO or an animal health care program
would include vehicles, fuel, local salaries, per diem,
and so forth. In macroeconomic terms, financing imports
has the same effect as a ClP program, and financing local
costs can be considered as untied balance of payments
support. However, the program's basic justification is to
reduce a pUblic sector resource gap so as to permit the
effective excecution of a specific development program or
group of programs.

In Upper Volta virtually all recurrent cost financing is on a
project-by-project basis. Assuming that overall goals for the
reduction of the deficit can be agreed upon, recurrent cost
financing of projects should be increased and supplemented by more
broad-based budget support programs.

CHAPTER ~qELVE FOOTNOTES

I For a t~orough analysis of the recurrent costs of development
programs in the Sahel, see the ClLSS/Club de Sahel Study,
Recurrent Costs of Development Programs in the Countries of
the Sahel, August 1980.
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2 See financial statements and Comptes d'ExEloitatio~ of SOFITEX
and CSPAA for the period 1975-80.

3 For more information on these or~Janizations ::see the section on
agricultural programs in Part I and Chapter Five in Part II.
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CHAPTER THIRTEEN: POLICY FRAMEWORK

In general, development policies in Upper Volta are more
supportive of small-scale agricultural development than in most
developing countries. The overall strategy for agricultural
development is clearly oriented toward small farmers. There are
no large investments in mechanized farms. Most of the effort to
increase agr~cultural production is based on animal traction,
fertilizers~ ann improved cultural practices.

Similarly, input subsidies (which tend to favor larger
farmers) are modest compared to those in other West African
countries. Most of the subsidies are for fertilizers and
insecticides used on cotton. Cotton farmers pay for these through
artificially low producer prices.

There has been an emphasis on cotton-producing areas when
allocating resources within the agricultural sector, but this
reflects their higher absorptive capacity and higher production
potential relative to the northern and central areas. How, ·,,~er,

there have been clear efforts to shift resources to poorer areas
of the country, in order to increase cereal production in regions
with food deficits.

As noted in Chapter Eleven, the GOUV does not use fiscal,
price, and sUbsidy policies to transfer large amounts of resources
from rural to urban areas. Official consumer prices for cereals
are artificially low, but most of the cereals are
marketed in the private sector at free-market prices. For export
crops, most of the difference between the producer prices and the
export prices is returned to the rural sector.

As far as the national budget is concerned, expenditures for
agricultural programs considerably exceed revenues from
agricultural production. On the negative side, the MRD accounts
for only 6.5 percent of budget. expenditures, indicating an
excessive commitment to other government activities, notably
defense and social services. This report recommends that the
share of the budget going to agriculture be increased, especially
expenditures for logistic support.

The one pOlicy change that would do the most to increase the
effectiveness of the agricultural program during the period of the
AID assistance strategy is to increase the private sector's role
in the agricultural development process, and reduce the role of
pUblic sector parastatals. This requires a major shift in the
orientation of GOUV development policies. Like 'most other
developing countries, Upper Volta places a heavy reliance on
parastatals to perform services in the agricultural sector. The
most important of these are CNCA, OFNACER, SOFITEX, CSPPA, and
ONERA.

Previous Page Blanllt
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CNCA and OFNACER have already been discussed ~n previous
sections of this report. CNCA, was created to provide credit to
small farmers for agricultural inputs and equipment. '{'he main
issue concerning CNCA is the interest rate, \t/hich vlill be
discussed in connection with subsidies. CNCA is providing a
service that almost certainly could not be provided by cormnercial
banks. Its operations are necessarily expensive, which means it
is not self-financing.

However, the organization has sound policies for eventually
achieving financial sustainabi1ity. Most r.ural credit management
is being decentralized to the village group level, which puts
certain rssponsibility on the borrowers and cuts CNCA's operating
costs.

Unfortunately, OFNACER is not moving in the same direction.
The roles of OFNACER, cereal price stabi1iza"!:',ion and food
security, are clearly very high priority GOUV concerns. At
present, the approach t.o addressing these c:oncerns seems to be to
give OFNACER an ever-increasing role in cereal marketing. The
goal is to have OFNACER handle 40 percent of cereals marketed in
Upper Volta by 1986. Determined efforts to achieve this goal, if
a~companied by increased controls on private trade, would have a
serious negative impact on the efficiency of grain marketing in
Upper Volta.

Only slightly less importantly, OFNACER will continue to have
nigh operating costs for the foreseeQble future. Even with
decreased operating costs, it is unl ikely ever to become
financially self-sufficient because of strong political pressures
to keep OFNACER' s selling price low, thereby ensuring that the
margin between the producer price and the consumer price \'li11
never be enough to cover overall cost~.

On the positive side, Upper Volta has a policy of permitt1ng
private sector cereal trade. '!'here is also a policy of encour
aging village-level cereal banks, which could play important roles
in both price stabiliza~ion and food security. These are measures
that, if continued, would reduce OFNACER's role and make it more
manageable. Additional efforts that could be taken to stabilize
prices and increase food security using the private sector are
discussed in Chapter Nine.

SOFITEX and CSPPA are also agricultural marketing organiza
tions, but are exclusively responsible for export crops. An
important role of these organizations is to stabilize produce
prices in the face of sharply fluctuating world prices. In
theory, the farmer and economy fare better if surplus export
earnings c;re accumulated durinc; years of high world prices and
used to support produce prices during years of low world prices.
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In practice, SOFITEX and CSPPA have roles that ar.e much
broader than price stabilization. SOFI'fEX over!!sees all aspects of
cotton production and marketing, beginning with extension and
input distribution and ending \Y'i th exportation. CSPPA is
respons ible for all other export crops but is involved only in
buying and export. Both organizations have uonopolies, although
private traders are licensed to purchase from farmers on their
behalf.

Over the years producer prices have been set so that both
SOFITEX and CSPPA earn considerable profits. Most of these
pI'ofits are returned to the rural sector in the form of input
subsidies, support for ORDs, and rural investments. Thus expert
crop producers are taxed through low producer prices to pay for
agricultural programs.

The net effect of these arrangements is to distort market
forces (thereby causing some misallocation of resources), and
reduce the marketing system's efficiency by largely eliminating
private sector competition. However, just as policies are never
optimal in any country, it may well be more important to the GOUV
to have an easily administered rural revenue source, and a system
to reduce fluctuations in export earnings, than it is to optimize
the productivity of the export sector.

The MRD does not now have the capacity to undertake the types
of analyses needed to make basic policy decisions concerning
agricultural development strategy. Although it is unlikely that
such a capacity can be developed in the medium term, it should be
possible to strengthen the MRD planning office (Direction d'Etudes
et de Projets) so that it can commission t:'1e studies needed to
make policy decisions and interpret the f~ndings of these studies
for top-level decision makers. An imprf.)ved cap:"",(~ity to anlayze
policy is needed, not only to deterrrtine the private sector 's
proper role in agriculture, but al:so to enablE! the GOUV to make
informed decisions about price and SUbsidy policies, marketing,
interest rates, arid the allocation of public sector resources.
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PART III

AGRICULTURAL SECTOR ASSISTANCE STRATEGY

CHAPTER FOURTEEN: FOREIGN ASSISTANCE REQUIREMENTS

INTRODUCTION

GOUV agricultural objectives are to achieve food self
sufficiency and security and increase incomes and living
standards of the rural population. 1~ese goals are to be achieved
primarily through increases in small farmer productivity.

Although the GOUV does not now have an official agricultural
development plan, the MRD recently carried out a planning exercise
(Conference des Cadres). The results are due to be published in
the form of gua1s and programs for agricultural development in the
1980s. That report's conclusions were discussed orally with MRD
officials and, along with the analysis in Part II, provide the
basis for the ·foreign assistance requirements discussed in this
chapter.

The section starts with a discussion of the potentials and
needs of each major subsector: rainfed agriculture, irrigated
agriculture, and livestock. Then it discusses critical sector
wide constraints: environment, institutions, transport, and
recurrent costs. Each constraint is analyzed and measures to
alleviate them are recommended.

The most critical constraints in determining the size and
content of the agricultural development program during the 1983-88
period are: the available technologies: shortage of trained
manpower: and lack of funds to finance the recurrent costs of
development projects. The essential prerequisite for any program
to increase small farmer production is the existence of technical
packages that not only increase production but are economically
attractive to the farmer as well.

As will be discussed in greater detail, there are technical
packages that can be introduced to farmers at this time. However,
most of these are applicable in the southwestern part of Upper
Volta. Some marginal productivity increases appear possible for
lower rainfall areas, but further adaptive research is needed
before interventions to increase production can be initiated on a
large scale.

Previous Page Blanlt
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Manpower and recurrent cost. constraint;e; add up to a problem
of absorptive capacity. Until the stock of trained manpower is
upgraded and expanded, there can be little increase in the size of
th~ overall agricultural development program. Perhaps more
serious and urgent is the lack of funds for recurrent costs. The
agricultural program's operating costs already exceed the
government's financing capacity. Thus many development projects
are ended before their objectives are achieved. More important r

most public sector employees work well below capacity because of
inadequate logistical support.

In view of these constraints, the foreign assistance require
ments identified in this report assume the need to minimize
increases in medium-term agricultural programs. When new and
expanded activities are required (such as adaptive research), they
should receive donor support. In general, however, the most
urgent need during the 1983-88 period will be for foreign assis
tance to address the critical bottlenecks limiting the effective
ness and impact of existing programs. Such assistance will
provide the basis for a long~term agricultural development program
consistent with the country's needs and available resources.

SUBSECTOR POTENTIALS AND NEEDS

Rainfed Agriculture

This subsector accounts for most of Upper Volta's production.
Despite the low level of productivity and the semi-arid climate,
rainfed agriculture is the key to achieving food self-sufficiency
and increased rural incomes for the foreseeable future. There are
at least four sets of possiblities and needs, each corresponding
to the country's major agro-climatic zones.

In southwestern Upper Volta (below a line running from
Dedougou to Po) where rainfall is more abundant and reliable than
elsewhere, production potential is higher and improved tech
nologies are already available. This area already has a cereals
surplus and accounts for most of the cash crop production. It
also includes most of the highly productive onchocerciasis-freed
areas being developed by the AVV.

During the 1983-88 period the GOUV's objectives in the
southwestern region's should be to increase existing food
surpluses and diversify cash crop production, thereby reducing the
region's heavy dependence on cotton. A determined adaptive
research and extension effort is also needed to find an econom
ically feasible alternative to the acidifying engrais coton by the
mid-1980s.
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Technical packages that can a<::hieve signi.ficant and wide
spread production increases have not yet been developed for the
central plateau, which is charactE~rized by low rainfall, poor
soils, and relatively high population density. This area 's
medium-term objective should be to maintain its per capita food
production without further soil degradation. The basis for this
improved performance will be donkey traction and, possibly, the
use of rock phosphate fertilizers on groundnuts.

However, even this objective will require a major element of
adaptive research. Research should focus on animal traction,
including better plowing and weeding equipment, ,ind ways of intro
ducing better soil conservation practices and inc:reased cowpea and
groundnut production into existing farming syst~ems. Efforts to
increase production of these crops wi.ll not only provide the basis
for increased incomes but could also be the means for making
animal traction and fertilizer use economically feasible in this
agriculturally marginal region.

In the sparsely populated eastern region, the technical pack
age is based on the use of animal traction to expand areas under
cultivation. Considerable adaptive research has been carried out
under the AID-financed Phase I Integrated Rural Development
Project. Thus much is already known on how animal traction and
associated cultural practices fit into existing farming systems.
Production-increasing technical packages developed and tested on
farmer fields during Phase I are available for more \'lidespread
dissemination to farmers.

At present the eastern region is self-sufficient in food
grains, but there is very little cash crop production. During the
1983-88 period tIle main objective should be to increase millet and
sorghum production using animal trac1:ion. Other realistic, but in
volume terms less important, objectives would be to increase rice
production in bas-fonds: groundnut production in the northern
area: and cotton, maize, and cowpea production in the southern
area.

The potential for the latter crops is greatest in the eastern
areas because of their proximity to Nigerian markets. Programs to
increase production of a marketable surplus in the eastern region
will need to include improvements in transport infrastructure.
Poor transport currently appears to be a critical factor
inhibiting production increases.

Upper Volta's fourth climatic area is the Sahel, where meagre
rainfall currently pel~its only marginal subsistence production of
crops. This region's major economic activity is livestock produc
tion.

Foreign assistance requirements for rainfed agriculture
iLclude:
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Continuation of basic agricultural research on semi-arid
crops in close cooperation with international research
centers. This research represents continued efforts to
identify high-yielding cereal varieties that will bring
about a major increase in agricultural productivity in the
northern two-thirds of the country.

Considerable expansion in adaptive research. This
research should be based upon the use of existing crop
varieties and aim at increasing the returns to labor
which, in Upper Volta, is the binding constraint to
increased production.

Continued support is alsn needed for the ICRISAT Economics
Program and the SAFGRAD Farming Systems Unit. At the
regional (subnational) level, donors will need to support
adaptive research in thE~ context of ORO programs. ORD
level research programs will have prime responsibility for
carrying out trials in farmers' fields and creating link
ages with the extension service. The ICRISAT and SAFGRAD
programs should have responsibility for overseeing the
OROsi adaptive research activities from a technical
standpoint and maintaining liaison with agricultural
research stations, especially Kamboinse, Saria, and Farako
Ba.

Continuation of donor support for ORO prograrns to
disseminate improved technologies already adapted to
Voltaic soils and climate. Priority areas for production
programs are in the west and southwest, including the AVV
areas, where production-increasing interventions are known
to be technically and socioeconomically feasible.

In other parts of the country ,-".he technical innovations
known to be feasible should continue to be disseminated.
In most instances these innovations are based on animal
traction and adopted when they increase returns to labor
and relieve the most critical constraint to increased
production: the shortage of labor for weeding.

However, it is reconunended that programs to diszeminate
the new t~~~nologies (extension, input distrib~tion, and
credit) not be g:eatly expanded during the period covered
by this strategy statement. The existing programs are
already excessively expensive in ten~s of recurrent costs.
Moreover, partly because many elements of the recommended
technical packages need further adaptive research, these
programs are not achieving their desired results.

The emphasis during the 1983-88 period should be on adding
a farming system research dimension to the extension pro
gram, thereby increasing the chances that improved tech
nical practices will be extended in a way most consistant
with the socioeconomic needs and desires of farmers.
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Irrigated Agriculture

This subsector's objectives consist of dev1eloping and main
taining small-scale irrigation systems, primarily in the bas
fonds, and a large-scale irrigation network. The former is
closely related to rainfed agriculture and usually developed in
the context of ORO programs. The technical packages for agricul
tural production around improved bels-fonds are known, although
further adaptive research is needed to determine which land uses
make optimal economic sense from the farmers' perspective.

The long-term potential for large-scale irrigation in Upper
Volta is significant (over 100,000 ha). The GOUV has a goal of
developing 2,000 ha per year, but at least for the medium term,
the technical and management constrai.nts are overwhelming. Exper
ience with existing projects indicat~es that a viable large-scale
il:rigation project requires a level of technical knowledge,
management capacity, and institutional support that does not now
exist in Upper Volta. Attempts to increase irri9ated areas before
these critical constraints are overcome are certain to lead to
large losses of the country's scarce development resources.

It is recommended that short-term objectives be limited to:

Increasing yields on existin9 irrigation schemes:

Developing farmer institutions capable of operating and
maintaining irrigation systems:

Regularizing the organization of GOUV policy and planning
to maximize effectiveness:

Instituting a multi-level training format within the
government's technical service organizations: and

Accelerating small-scale irrigation development.

Achieving these objectives would establish the basis for
long-range irrigation development. ~lis would consist of:

Full development of 30,000 ha of swampland for rice
production by using controlled flood recl~ssion irrigation:

Upland irrigation development for diversified cropping at
a pace in line with Upper Volta's financial and technical
resources: and

Improvement in irrigation efficiency by modernizing
irrigation methods.

There are indications that other donors are or will be par
ti cipting in activities related to the five short-term interven
tions. The World Bank-financed Rural Development Fund (FOR) has
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shown interest in national-level institutional development to
facilitate administration between financing and implementation
organizations. The Netherlands has been approached for assistance
in training staff to prepare and implement irrigation projects,
and bas-fonds development will continue under the FOR's third
phase. These projects should address three of the five short-term
problems listed above.

The other two problem areas, increasing yields on existing
irrigation schemes and developing farmer institutions capable of
operating and maintaining irrigation systems, could be adnressed
under a single project of modest scope. Within a five-year period
the project would develop important technological and management
approaches for the operation of irrigation systems under Voltaic
conditions.

Guidelines for designing such a project should focus on
measures that farmers themselves can adopt and carry out: how to
manage a common interest cooperative r procurement, distribution
and sale of production inputsr group responsibility for irrigation
system maintenance and repairr enforcing weed controlr group
harvestingr crop handling and processingr dnd crop production,
marketing and storage. Expatriate assistance should consist of an
experienced co-op manager, a pr.oduction and marketing agronomist,
and a water management engineer. Short-term consultants would
also be needed in accounting, marketing, and milling.

The Moctado Project, 120 km from Ouagadougou, is an example
of a project that would lend itself to testing and developing the
techniques to be adopted. The project needs rehabilitation due to
inadequate maintenance. The area could conceivably be consider
ably expanded using the present water supply (low dam reservoir)
if good system maintenance and efficient water use practices were
carried out. A proper drainage system would permit the re-use of
excess waters to cultivate additional short-season crops in
downstream areas.

The development of a technical package for productive farming
on irrigated land, in concert with the derivation and incorpora
tion of a workable farmer-managed production and marketing enter
prise, would help resolve Upper Volta's two principal constraints
to irrigated agriculture: low returns on development investments
in irrigation, and poor management and maintenance of irrigation
systems after ~heir completion.

Until irrigation water UP~ efficiencies are substantially
improved, higher profitability attained, and system management
arrangement perfected, the priority for irrigation development
should be for lower-cost, short--gestation, small-scale projects.
Otherwise, investments in irrigated agriculture will not be as
profitable as those in rainfed agriculture.
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Livestock Production

The GOUV considers the livestock subsector critical to Upper
Volta's long-term growth and development. It is critical not only
as a source of cash income for rural families, but also as a
source of foreign exchange, government revenues, and expanded
employment in processing industries.

However, livestock production is presently characterized by
largely traditional practices and low productivity. GOUV objec
tives are to increase the productivity of traditional herding in
the northern, central, and southern par"ts of the country as well
as the commercial exploitation of animal resources, especially in
the center and south.

From a technical standpoint, critical constraints in the
livestock sector are the low productivity of the rangeland, the
scarcity and high prices of agricultural by-products, and animal
diseases, both epidemic and endemic. Ways of addressing these
contraints are known but not feasible, since the costs to
tradi tional herding systems of carrying out the necessary
interventions generally exceed the value of the increased
production.

At the same time, the establishment of modern livestock
production systems is not possible, due to the hl'3h cost of feed
production, stemming from low crop sector productivity, and the
lack of support services needed to sustain a modern live~tock

industry. Given the state of knowledge on existing and imp~oved

animal production systems, priority attention should be given to
extensive rather than intensive systems. Semi-intensive systems
(embouche paysane) should be explored in the context of integrated
farming systems.

During the 1983-88 period the greatest need is to extend
product~vity-increasing innovations known to be economically
feasible--mainly health care administered by herders--and to carry
out adaptive research to identify socioeconomically feasible
improvements in animal husbandry and range management practices.
These interventions need to be accompanied by an increase in the
effectiveness, but not the size, of the livestock service.

This implies the following for foreign assistance require
ments:

MUltidisciplinary production projects should focus on:

The development of low-cost annual health delivery and
extension (secouriste) systems;

Organization of producer groups;
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Improved marketing to make production-increasing interven
tions more remunerative: and

Adaptive research to identify improved production and
range management practices.

Assistance to the Livestock Service shvuld be programmed to:

Improve technical capability at i:.he ministry level,
including the diagnostic laboratory: and

Increase the effectiveness of veterinary posts through
better trained staff and more veterinary supplies. This
program has important: long-term recurrent cost
implications and must be assessed in relation to its long
term impact on production.

SECTOR-WIDE PRIORITIES

Environmental Concerns

Upper Volta's food production systems are being ecologically
undermined in the more densely settled regions, particularly the
Central Plateau and the Sahel. The principal constraints to sus
tained production increases are exceSSiVE! runoff (including
unnecessary soil moisture deficits), soil erosion, deforestation,
and rangeland deterioration.

Poor water conservation is particularly severe during the
irregular rainfall periods typical in the country's northern
portions. Soil erosion is associated with high runoff, and
adversely affects soil structure by selectively removing clay
particles and humus. Erosion problems are compounded by the thin
topsoils of the dominant ferruginous tropical soils. An estimated
230,000 to 300,000 ha have already been removed from production.

Deforestation also contributes to local desertification as
well as diverting labor toward fuelwood collection and replacem~nt

and away from crop production. Organic matter is also removed
from fields as grain stalks are substituted for fuelwood.
Finally, rangeland deterioration reduces annual forage production
upon which both meat and milk production are based.

Soil and water conservation is being addressed largely
through the FDR programs. Further research into the effectiveness
of technical interventions should be suppor-ted between 1983-88.
This could be done in conjunction with support to better extension
in the form of improved training of both mid-level technicians :.nd
encadreurs. Adaptive research which incorporates farmers' use of
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stone mini-dikes into the FOR program is needed to ensure the
long-term effectiveness of conservation efforts. Experience in
Kaya and Yatenga has shown that adaptive research with traditional
techniques and materials is producing alternat:lve and more cost
effective methods of water conservat,ion and erosdon control.

On-farm trials using these techniques should also be pursued
for possibly wider dissemination after th~ 198:3-88 period. Soil
and water conservation manpow'er and institutional needs should be
directed toward establishing a Soil and Water Ccmservation Service
under the OSA. Increases in recurrent costs can be avoided by
providing specialized agro-ecologicall training to MRO technicians.
They would be responsible for coordinating programs through
existing research and extension systems. Support should comple
ment proposed FAO intervention in this field.

Assistance toward reducing the negative consequences of
deforestation should be focused on encouraging the widespread use
of effective and inexpensive woodstoves, of which there are many.
Peace Corps ~lolunteers could demonl:;trate the relative merits of
different stove models.

Reforestation should also be encouraged. Forest service and
ORO collaboration should be supported to increase village-level
delivery of healthy seedling of diverse species. Individual
reforestation efforts show the highest promise. Both basic and
adaptive research still need to be done on agroforestry. Trees
are extremely important in traditional productie>n systems but have
been almost entirely overlooked by farming systems research under
current programs.

Reversing rangeland deterioration, while an important objec
tive, should be given a. lower short--term priorit.y than introducing
sound range management into areas not yet degraded but facing the
rapidly increasing settlement of people and animals. A follow-up
to earlier AID activity in the Centre Est Department is strongly
recommended. Range management should be pursued on a pilot basis,
with a strong adaptive research component, and in conjunction with
other efforts to extend Livestock Service outreach in a cost
effective manner, such as the use of trained local herders.

AID's Environmental Sector Assessment strongly recommends
establishing an agro-sylvopastoral code. Although implementation
of such a code should be a long-term policy, support of a draft
would serve to overcome many basic data and land classification
gaps that inhibit the efforts of many different institutions to
manage the country's natural resource base. In this sense its
support in the time frame of this strategy can be justified.
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Institutional Constraints

The major institutional constraints to increased small farmer
production and incomes are in the following functional areas:

• Research:

Extension:

Agricultural input supply:

Marketing agricultural products: and

PUblic administration--planning, policy analysis, and
management.

The two critical constraint~; affecting all Voltaic agricul
tural institutions are recurrent costs and trained manpower. The
recurrent cost constraint effectively precludes greatly increasing
the number of trained staff working in agriculture. One exception
is the need for a relatively small number of high~level profess
ionals to fill positions in research institutes, training institu
tions, and the MRD's pOlicy analysis section.

What can and should be done for mid-level manpower is to
upgrade existing staff. This involves on-the-job training as well
as more extended training in Upper Volta and in other African
countries. Voltaic training ins:titutions, especially t-1atourkou,
need strengthening. In Matourkou's case, certain policy and
administrative changes are needed before additional foreign
assistance can be effectively utilized.

Research

Given the basic need to develop technicall packages adapted to
Upper Volta's semi-arid climate, it is ~ssential that the
country's agricultural research capacity be strengthened. As
already noted in Chapter Five, this involves continuing the work
currently ongoing at research stations, and adding a considerably
expanded farming systems research program. During the 1983-88
period existing donor support to research stations should be
maintained along present lines, with continuing efforts to
increase the relevance of research to Upper Volta's specific
needs. These include an increased emphasis, on designing animal
traction equipment and using nonacidifying fertilizers.

The major new donor effort concerns farn\ing systems research.
Support to the ICRISAT and SAFGRAD programs should be continued.
At the same time the program of on-farm trials should be greatly
expanded. This can be seen either as the expansion of research
down to the farm level, or conversely, as building up ongoing
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applied research and redesign elements within the extension
program. It now appears that the most effective way for donors to
support this effort is to ensure that all ORO programs include an
adaptive research component.

In the livestock subsector, the key needs are for both
epidemiological surveys to make animal heal'th services more
focused and cost-effective, and multidisciplinary adaptive
research to identify socially and Elconomically feasible ways of
increasing herd productivity and reducing range degradation.

E~t.ension

Although the extension progra~ accounts for the largest share
of manpower and financial resources allocated t~o agriculture, it
is usually considered understaffed and underfunded. However, it
is clear from the financial condition of most ORDs and the Live
stock Service that it will be very difficult to expand extension
programs in the foreseeable future. This suggests that instead of
adding more funds and manpower to existing programs, governmen't
and donor efforts should focus on increasing program effectiveness
and, if possible, reducing costs.

The analysis in this report indicates the long-term solution
to this problem is to improve the technical package being dissem
inated, thereby fa~ilitating the extension task. The overall
approach to rural education and agricultural extension should also
be reoriented to make them more effective and ancourage farmer
participation.

This orientation should include rural youth. Rural primary
education would aim at preparing children for subsequent vcca
tional training as well as continued academic education. It would
be complemented by strengthening the CFJAs and changing the cur
riculum to prepare students to understand and act on extension
advice related to new technologies.

This strategy's final element is to train progressive farmers
to assume the extension agents' role at the village level. In
time it can be expected that CFJA graduates that are able to and
so inclined would be selected to perform this function. If this
proves possible, the role of government-paid extension agents
would shift from working directly with farmers -to supervising and
providing technical guidance to paraprofessionals such as
villager-selected farmer agents. 'l'his approach could be incor
porated into the World Bank's Training and Visit System.

The major medium-term implication of this approach is an
urgent need for mid-level manpower training. Specifically:

Primary school teachers in rural areas will require
training in vocational education;
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CFJA teachers must be better trained in agricultural
sUbjects: and

Extension personnel will require additional t.raining in
agriculture as well as in how to work with farmer agents~

The overall objective is to increase the extension program's
impact without increases in staff and recurrent costs. This can
be achieved only if the technical qualifications of all government
personnel involved can be substant~..:lly upgraded. A second pre
condition is that they be prop~rly remunerated and receive
adequate logistical support. This means the ratio of salaries to
other ORO budget costs must be 101f1ered. This problem is discussed
in the recurrent costs section.

Finally, it is important that extension agents have job
security and promotion opportunities. ORDs must be willing to
delegate responsibility to encadreurs and provide them with the
resources to demonstrate their il~itl.ative. Unless encadreurs are
so encouraged, it is unlikely that they will work effectively with
paraprofessionals and local groups.

The situation as described has several implications for donor
programs in the 1983-88 period:

-There should be no major expansion in the size of exten
sion staff in the central and northern OROs until major
breakthroughs have occured in technical packages suitable
for those areas. This is not likely in the medium term.

The main focus of new donor programs should be on
retraining existing staff. This includes supervisory
extension staff (Matourkou graduates), extension agents
(encadreurs), and CFJA instruc"t.ors. As noted in the
research section, all ORDs should also carry out adaptive
research in close association with the extension program.

The DIRe will need support to study social issues related
to using farmer-agents for extension. Specifically, it
will need to study using village groups to select farmer
agents, organize their work, and arrange their remunera
tion. The aim of these studies should be to develop
various "models" tailored to local conditions, and to find
ways of increasing local-level capacity to initiate and
implement activities to increase production and incomes
and improve social services.

AgriCUltural Input Supply

When introducing new technologies to small farmers, a key
element is the timely distribution of necessary equipment and
inputs. This involves:
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Importing equipment, raw materials for equipmc'nt, and
fertilizers~

• Manufacturing domestic equipment and, of particular
interest in Opper Volta, producing rock phosphate;

Distributing inputs, primarily through the private sector
and ORDs: and

Providing farmers with credit from the CNCA, OROs, and
village groups.

'J'he system is currently simplest and works best when the ORD
purchases imported inputs with its own funds, sinc:e input impor
tation and distribution to the ORDs is done almost entirely
through the private sector. When equipment is manufactured
locally, there are frequent delays and shortages. This is
primarily due to the management and cash flow problems of the main
suppliers, ARCOMA and COREMMA.

The most important distribution constrain't is the lack of
trucks and public sector operating funds. The private sector can
move goods reasonably well, its main constraint being poor roads.
Village groups could also play a much larger input distribution
role than at present by acting as intermediate rural area
distribution and storage points. This would eliminate the need
for ORDs to use scarce manpower and lresources to distribute inputs
down to the farm level.

The final link in the input distribution chain is credit.
The major credit program problems are a shortage of funds and high
administrative costs. The second problem is being addressed by
using ORDs and village groups to administer loans at the re,~ional

and village levels respectively. However, it cannot be expected
that costs (including the opportunity costs of capital, adminis
tration, and defaults) can be reduced to a level fUlly covered by
the interest rate charged to farmers.

This discussion implies the following needs for donor
assistance during the 1983-88 period:

Management assistance to ARCOMA and CORE~~:

Assistance to increase rock phosphate production and
distribution;

Additional capital for CNCA, either directly or through
ORO programs; and

Technical assistance to CNCA to address the problem of the
high administrative costs of small farmer credit programs.
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Marketing Agricultural Products

The goal of any marketing program is t.O ensure that as the
production of marketable aurpluses increases, t.he institutions
involved in marketing can move the goods expeditiously and
efficiently to prevent gluts, price fluctuations, and their con
sequent production disincentives. At present the most important
nlarketed crops are cotton and cereals. Cott.on marketing is well
organized through SOFITEX, and most cereals are marketed effi
ciently through private channels.

Other cash crops are much smaller in volume. They do not
appear to be facing important marketing const~raints although there
is some evidence that groundnut marketing is not as well organized
as it once was. However, it should be pointed out that export
crop marketing could be carried out more effi.ciently, and producer
prices would be higher, if the role of the major parastatals
involved was limited to price sta.bilization.

The main marketing problems are related to the GOUV' s price
stabiliat~on objectives for cElreals and food security. The
organization responsible for achieving these objectives is
OFNACER. 50 far it has been unable to fill its designated roles.
One major reason is the policy context within which OFNACER must
operate. The key issues are thc~ degree of price stability that
can reasonably be expected under Voltaic conditions, and the
relative roles of OFNACER, villa.ge storage, on-farm storage, and
imports in a well-conceived food security program.

Unless OFNACER is assigned a realistic role in the context of
sound price stabilization and food security programs, GOUV objec
tives will not be achieved and OFNACER's activities could well be
counterproductive. The key requirement at this time is to
recognize the major role the private sector must play, especially
village groups through cereal ba~ks and transport.

Assuming that OFNACER has a role to play in both price
stabilization and food security, the organization's most critical
needs are recurrent cost financing and improved management
throughout the system. Unless both problems are addressed simul
taneously, first by increasing the margin between producer and
consumer prices and then by tightening management control over
finances and management, OFNACER cannot become viable.

The requirement for donor assistance in this effort cannot be
determined until OFNACER' s proper role has been clearly estab
lished. Management and financial assistance to ONFACER will not
make the organization viable in the absence of policy changes with
respect to cereal price stabilization and food security.



181

Public Administration: Planning, Policy Analysi.s and
Management

Given Upper Volta's very limited resource:s, it is critical
that the government be able both to establish priorities to
optimally use available resources'l and havc9 the management
capacity to implement high priority programs as efficiently as
possible. It is also important to be able to analyze the macro
economic and agricultural policy issues that have important impli
cations for the achievment of production and w,elfare objectives.
It has become clear in recent years that MRD capacity in all these
areas needs to be strengthened. The MRD is currently unable to
exercise its responsibilities for overall policy guidance and
national-level agriculture program management as effectively as it
should.

This situation implies the need for technical assistance and
training to strengthen national-level planning I policy analysis,
and management capacity. Certain organizational changes to
achieve these objectives have recently been instituted in MRD.
Their impact could be greatly increased through donor support,
including some funding of operating costs.

However, it should be noted that the orientation of the
management reorganization is important. The objective should not
be to centralize decision making at the top but rather to create
mOLe effective linkages between the center and the regi.ons. The
MRD should establish policy guidelines and provide the necessary
resources, plus technical and logistical support to implement
them. Such a policy of "controlled decentralization ll would be the
most effective way to implement the paraprofessional/local group
approach advocated in this report.

Transport

The most important medium-term infrastructure requirement is
rural roads. The primary road network is continuously being
improved, and now appears adequate to handle most long-distance
movement of agricultural products, largely cotton and cereals.
Many primary roads outside the cotton growing areas could be
improved, but in most cases the traffic flow would not justify the
investment.

In general, investments in new or improved roads are justi
fied if the present value of transport costs savings exceeds th~

costs of the roads. This is rarely the case in Upper V01ta. Road
investments can also be justified if agricultural production will
increase substantially as a direct or indirect result of road
construction. The latter point pari:icularly applies to secondary
roads. Also, it assumes that where a new road i.s being built, the
t~chnology and supporting services are available to produce
marketed surpluses not produced before.
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Therefore, the appropriate strategy should be to construct
roads mostly in conjunction with integrated small farmer prodUC
tion projects. In areas where the technical basis for a pro
duction project does not exist, in other words, where further
adaptive research is needed, new secondary or tertiary roads
should not be constructed. Such roads would be a poor use of
scarce resources. Moreover, if rc)ads cannot be justified in tet~S

of future production increases, it is virtually certain that
resources will not be available for their maintenance.

A cost/benefit analysis of upgrading farm-to-market seconG .ry
and tertiary roads almost always shows that Closts exceed the value
of benefits. However, a more favorable result from the same cost/
benefi t analysis would come from a bottleneck-removal strategy
rather than by upgrading the entire road. It costs less to
reinforce only ditch crossings than to upgrade the full length of
a road.

Recurrent Costs

The underlying cause of the recurrent cost constraint is the
nature of the development problems that must be overcome before
self-sustaining growth and development can be achieved. The
meager resource base, low literacy rate, trained manpower short
age, and inadequate infrastructure base mean that most development
program elements in Upper Volta are long-term in nature. Signif
icant increases in overall economic growth cannot be achieved in
the medium term. Thus the countryi s overall development program
is unable to generate the resources necessary to keep the program
going.

During 1983-88 recurrent cost requirements will remain at
least as high as they have been, and will mo;st probably increase.
At the same time government revenues are unlikely to increase
measurably. If the agricultural strategy and assistance program
is well formulated, however, a sound basis for sustained long-term
agricultural growth will have been established by the end of this
period. Better technical packages will have been developed and
key institutions will have been strengthened. Subsequent programs
will yield increases in production and government revenues that,
assuming sound fiscal policies, will bring the national current
bUdget into balance. In the meantime, however, there will
continue to be a recurrent cost financing gap.

The solution to this problem has essentially three elements.
The first is to have a well-designed development program. This
means that development expenditures should be based on a thorough
understanding of development constraints, and investment decisions
should reflect an optimal allocation of available resources.
Unless a sound development program can be formulated and imple
mented, development objectives will not be achieved. One side
effect of this is that the recurrent cost financing gap will
continue indefinitely.
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The second element is sound fiscal policies. On the expen
diture side, determined efforts are required to ensure that
expenditures on government administration and social services do
not exceed the government's ability to finance them. To the
maximum extent possible the costs of social services should be
assumed by the localities and individuals receiving them. Careful
attention is also !"equired to incrE~ase the efficiency of devel
opment programs (especially the ORDs) and parastatals.

On the revenue side, policies should aim t.O obtain revenues
for services received either through taxes or user fees. At the
present time this is happening only for extension and input dis
tribution for cotton producers. The greater use of earmarked
taxes, such as the gasoline tax for road maintenance, should also
be explored.

The final element in addressing the recurrent cost problem is
donor financing. The overall approach should be for donors to
assess the recurrent cost implications of the development program
as a whole, reach agreement with the government on the first two
elements discussed above, and make a recurrent cost financing
commitment for a least the next five years.

However, it is essential that this be a multi-donor effort
closely tied to sound development and fiscal policies on the
government's part. Unless the problem is approached in this way,
donor financing of recurrent costs will amount to no more than a
marginal increase in total resources available to the government,
and development programs will continue to be underfunded, as they
are now.

SUMMARY OF CONCLUSIONS

The main constraints to what can be achieved in the
agriculture sector during the 1983-88 period are:

The lack of a technical package that can significantly
increase small farmer production in the northern two
thirds of the country, where most of the population lives:

The shortage of trained manpower: and

The lack of funds to finance recurrent costs.

This indicates that medium-term foreign assistance should
focus on breaking the technology constraint I primarily through
adaptive research, and increasing the cost-effectiveness of
ongoing programs while limiting new and larger programs. The
f':;1'eign assistance goal during this period should be to increase
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agricultural production, where that is possible, and build a sound
basis for a long-term agricultural program consistent with upper
Volta's needs and av'ailable resources. This implies the following
foreign assistance needs for the 1983-88 period:

Development and Dissemination of Technical Innovations

New technologies that can increase pl:,oduction under Upper
Volta's semi-arid conditions and be socioeconomically
feasible at the farm lev'el need to be developed. This
will require continued donor ~upport, for basic: agricul
tural research and conl;iderable expansion of farming
systems research.

Where improved technologies adapted 1:0 Voltaic conditions
are known, they should be disseminated through donor-
supported ORO programs. 'Phis can be done on a large scale
in western and southwestE!rn areas and in onchocerciasis
freed ar.eas. In other parts of the country a technical
package based on animal traction and selected use of
phosphate fertilizers can be extended. However, in most
instances widespread adoption will depend on farm-level
adaptive research.

There is considerable medium-term potential for bas-fonds
development. Donors should support this program either
through assisting th~ FOR and other national-level
institutions or in the context of ORD programs.

Past experience indicates that the technical knowledge,
management capacity, and institutional support needed for
successfully operating .!..arge-scale ,;rrigation schemes do
not now exist in Upper Volta. Donor assistancE~ to such
projects should be limited to improving existing proj'9.'~
management and strengthening the support services needed
to make these projects economically viable.

Possibilities for significantly increasing animal produc
tivity in the medium-term are limited by the lack of tech
nical packages that are socioeconomically feasible at the
herder and farm levels. Donor-financed livestock projects
during the 1983-88 period should concentrate on pilot
activities and adaptive research aimed at developing pro
duction and range management practice improvements and
low-cost animal health and extension programs. These
pilot projects should be complemented by a project to
strengthen the Livestock Service's technical support
capaci t.y at the ministry level. In view of the overall
importance of the livestock sector g these activities
should be given a high priority when allocating donor
resources.
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Natural Resources Conservation

• Soils in certain densely populated parts of Upper Volta
are deteriorating rapidly, but technically sound measures
have been identified that can reverse thi.s process. Donor
assistance to address soil degradation should primarily
consist of using adaptive research to build soil conser
vation practices into existing farming systems. A Soi 1
and Water Conservation serVIce should also be created in
the DSA.

A second critical problem is the depletion of Upper
Volta's forest resources. 'l'wo measures should be given
high priority during the period covered by this strategy
statement. First, efficient woodstoves should. be widely
distributed. Second, adaptive researchuand extension to
incorporate reforestation into the improved farming
!!y"'stems currently being developed and di.sseminated should
be supplied.

The most urgent need in overcoming rang'eland degradation
is to introduce sound range management practices in areas
where the range is threatened but not yet seriously
depleted. It is also recommended that work besin as soon
as possible on preparing ~ ~gro-sylvoEastoral code.

tnstitutional Constraints

Donor assistance is needed both at the national level
(ICRISAT and SAFGRAD) and the ORD lever-to strengthen the
institutional capacitytC;--carry<-- out farming systems
research.

Donor assistance to the extension services should aim at
increasing their impact without increasing their costs.
This calls for a dual strategy. First, the technical
qualifications of extension staff (encadreurs and CFJA
instructors) must be upgraded and national-level technical
support increased. Second, the farmers' ability to under
stand and act on extension advice must also be increased.
This means that donor assistance to the extension program
should consist of mid-level manpower training and pilot
efforts to find new ways of involving farmers in the
extension effort. This latter assistance would be
provided through the MRD's DIRC.

Foreign assistance to institutions involved in supplying
and distributing agricultural inputs should include:

Management assistance to J~RCOMA and COREMMA;

support for increased E..0ck phosphate production, and
distribution;
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Additional capital for CNCA either directly or through
ORD programs; also technical assistance to CNCA in the
special management problems relatE!d to animal traction
credit programs; and

Policy advice on ways
sector's role in import,
of agricUltural inputs.

of increasing the private
production, and distribution

In the marketing area the most critical problems concern
the GOUV program to stabilize focid grain prices and
achieve food security. Donor assistance is needed to
determine how these objectives can best be achieved
and what OFNACER's role should be. Possibilities for
enlarging the role of village group cereal banks should be
developed. Following determination of the economic via
bility of these initiatives, OFNACER will need technical
and capital assistance to enable it to implement its
program.

In view of the agricultural program's critical resource
shortages, there is an urgent need for the MRD to
strengthen its planning and management capac!ty. Donors
can aid this effort by providing t.echnical assistance I

training, and some support for operating costs.

A major element in the GOUV 's agricultural devel0r:>ment
strategy is to reinforce village groups and expand their
roles in performing agricultural support services. These
services include distributing inputs, disseminating
credit, spreading technology, and marketing agricu1tural
products. DIRC and the ORDs will need a stronger
community development capacity to implement this program.

Transport

The lack of rural roads is a serious constraint to
increased production in certain parts of the country.
However, roads should be construc~ed or upgraded only in
the context of integrated ORD prodv~ion programs.

Recurrent Costs

During the 1983-88 period, the agricul,tural development
program in Upper Volta will contain very few self
financing activities. Donors should consequently be
prepared to finance a substantial portion of their
projects I operating cost~, not only during a project IS

life but for some time afterwards as well. This par
ticularly applies to integrated small farmer production
projects at the ORO level.
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However, the only effective solution to the recurren~ ~?~t

.E.roblem requires that it be addressed a't the level. of thE!
countr 's overall develo ent program. Many agricultural
programs research, training institutions, rural roads)
rp-quire recurrent cost financing but will never generate
revenues. Their operating funds come from the national
budget which is also the source of funds for other
economic sector programs as well as s()cial services and
government administration.

Donor strategies for financing recurr.~nt costs must be
based on the recognition that, at least for the next 10
years, the recurrent costs of development programs will
greatly exceed domestically available funds. Financing
this gap must be a multi-donor effort based on clear and
candid negotiations with the GOUV on managing public
sector resources. In the absence of a concerted effort of
this kind, non-project recurrent cost financing by one
donor would have little impa.ct on the overall program, and
is therefore not recommended.



189

CHAPTER FIFTEEN: AID SECTOR ASSISTANCE STRATEGY, 1903-88

INTRODUCTION

It is clear from the preceding discussion of overall foreign
assistance requi rements that there are many cri tical constraints
that must be simultaneously addressed to achieve sustained agri
cultural production increases. Most interventions to address
these constraints are carried out through ORO programs that
include extension; credit; input distribution; community develop
ment; animal traction equipment manufacturing; and infrastructure,
including rural roads and bas-fonds. In most cases, donor support
for these activi ties is provided through integrated agricul tural
production projects. AIO is currently financing such projects in
the Eastern ORO, and in the Seguenega sector of the Yatenga ORO.

To achieve thei r objectives, ORO programs requi re support
from national-level institutions in the following areas:

•

•

•

•

Manpower training;

Research;

Credit;

Marketing;

Infrastructure construction;

Farm equipment manufacturing;

National support for ORO extension programs; and

National support for ORD community development programs.

Past and present AID assistance to the national-level
programs includes:

Seed multiplication;

•

•

Agricul tural manpower training at the lnsti tut Superieur
Polytechnique and Matourkou;

Management and financial support for cereals marketing
(OFNACER); and

Support to the Livestock Service for increasing village
live~tock production.

Previous Page Blank
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AID has also contributed to agricultural research
African regional projects: SAFGRAD and IPM.
regional projects, all existing AID projects in
sector are scheduled to end by 1983.

through t\>10 West
Except for the

the agricul tural

In retrospect, it can be said that an important shortcoming
of AID's agricultural program in Upper Volta has been the large
number of projects, many having no clear rE~lationship with each
other. Not only did this greatly increase the USAID mission J s
management burden, but it also meant that individual projects were
rarely mutually reinforcing. This made it difficult for USAID
management to get a good grasp of the overall impact of the
program.

The USAID mission has taken account of this problem in
deciding to consolidate its program of assistance to the
agricul tural sector for the period 1983-88. It is this decision
that motivated the sector review and analysil:i in this report, and
the formulation of a recommended strategy. Thus the programming
of AID assistance over the medi~\ term will be linked directly to
a set of objectives within an overall stratE~gy. This concluding
chapter spells out those objectives and the types of interventions
that are proposed in order to achieve them. A Project
Identification Document was drafted separately by the sector
review team: it provides considerably more detail on the
interventions and their associated inputs, outputs, costs and
timing.

STRATEGY OBJECTIVES

The strategy proposed here is primarily baSed upon the
analysis presented in Part II of this report, but is also
,influenced by:

GOUV priorities and programs:

USAID experience in Upper Volta and likely AID/Washington
priorities during the period covered by the strategy:

USAID management constraints:

Likely funding levels: and

Programs being financed by other donors.

As noted at the beginning of Part III, the long-term goals
underlying the GOUV agricultural program are to achieve sustained
food self-sufficiency and secur1ty, and increase the rural popu
lation' s living standards. A major finding of the analysis in
Part II is that the key constraints to achieving these objectives
in the medium term are:
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The lack of improved technologies that can dramatically
increase production in the northern two-thirds of the
country;

• The shortage of trained manpower; and

The lack of funds to pay for the operating costs of
development projects.

The results of these constraints show up most clearly in the
lack of ORO program impact outside cotton'-producing areas.
Because these programs are understaffed and underfunded, they are
not effective in extending improved technologiE~s. Howev'er, the
production increases possible from available technologies do not
j usti fy increased expendi tures on extens ion ~ In any event,
neither additional manpower nor operating funds are available in
the medium-term.

The solution to this probl~n lies in finding ways to
disseminate productivity-increasing technical innovations without
expanding ORO field staffs and operating budgets. There is good
reason to believe this goal can be achieved during the period
covered by the strategy statement. It is also a goal to which AID
can make a major contribution.

The specific objective that is proposed fol:" AID agricultural
sector assistance during the 1983-88 period can be stated as
follows:

To improve the development and dissemination of
productivity-increasIng new technologies to smal~

farmers and herders, in ways that help alleviate
the countryls manpower and recurrent cost
constraints.

The proposed strategy for achieving this objective includes:

Strengthening the MRDls planning and management capacity,
to improve pOlicy formulation and help address the long
term problem of recurrent costs.

Improving and expanding the adaptive research program;

Upgrading the quality of the extension program, including
the CFJAs:

Establishing effective linkages between extension afid
research:

Using village-level institutions to facilitate extension
and carry out other activities needed to increase
production (credit, input distribution, marketing): and
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Initiating an adaptive research program for livestock
production and exploring ways of reducing extension costs.

This strategy implies support at. both the national and regional
levels. The remainder of this chapter discusses ea.::h component of
the strategy separately.

NATIONAL-LEVEL ASSISTANCE

Planning and Management

Two overall constraints thi:lt seriously hamper programs to
disseminate new technologies are the recurrent cost problem
and government policies affecting the agricultural sector. The
first constraint implies the need for imprc,ved management. MRD
has created a new office responsible for strengthening and
standardizing ORD management procedures. AID support for this
effort would be an important elE!ment in its program to increase
the cost-effectiveness of ORO extension programs.

The impact of extension programs is also greatly affected by
constraints to increased p~oduction unrelated to extension.
Appropriate policy measures can alleviate, if not remove, some of
the most pervasive of these const.raints, such as inefficient input
distribution, poor credit manag,ement, low producer prices, and
inefficient marketing. Within the MRD, the Direction dlEtudes et
de Projets (DEP) is responsible for planning and policy analysis.
Assistance to this organization would improve the MRD's capacity
to address critical policy issues.

Local Organizations

The serious ~oc.ial and orgamizational issues related to the
formation of local organizaticlns (groupements villageois) to
facilitate and expand the agricultural development process calls
for increased analytical and implementation capacity in MRD's
Direction d'Institutions Rurales et du Credit (DIRC). DIRe should
be able to analyze social systems and village-level needs as a
first step in developing methodologies for forming groups.

There is also a need for an expanded training capacity I not
only for encadreurs and allimatc~, but also for village group
leaders. 'llhe main objective of this DIRC snpport would be to
create village-level organizatit:>ns that cam effectively assume
responsibility for tasks now being performed by overworked
extension agents. A specific and urgent area of study would be
the use of paraprofessionals selected and paid by villagers to
carry out extension work under extension agent supervision.
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Adaptive Research

The two largest adaptive researcr activities currently
underway are the SAFGRAD Farming Systems Unit and the ICRISAT
Economics Program. The other agricultural res.2!arch stations are
also doing work of this kind, but on a smaller scale. It is
essential that Upper Volta have an ongoing national-level adaptive
research program. Under the varied semi-arid conditions that
prevail in this country, research s'tation resul t.S are hardly ever
directly transferable to thE:: farm level. The capacity to adapt
research station findings to farmers' fields on a continuous basis
needs to be institutionalized.

Critical Activities Not proposed for_AID Financ~~

One important element in the effort to increase extension
program effectiveness, strengthening DSA, is not part of the AID
strategy because it will be included in the FAO program. DSA is
the office responsible for providing technical support for ORD
extension programs. DSA's present capacity to do this is limited.
Essential support activi ties need to be crE~ated. One is a
documentation center where all information on extension activities
in Upp~r Volta is kept, including results of farm-level adaptive
research. Thi~ documentation center should also have the capacity
to analyze and evaluate ongoing extension programs. This would be
the most efficient way of coordinating the extension programs of
different ORDs and sharing the lessons learned.

There are two other national-level constraints critical to
successfully disseminating improved technologies, but falling
outside of the scope of the proposed AID strategy. One is the need
to continue donor support for agricultural training institutions.
These institutions affect all aspects of agriCUltural development.
Support to them should be a separate component in an overall
agricultural development strategy,

The other key constraint is rock phosphate production. An
important conclusion of the analysis in Part II is that rock
phosphate has the potential for significantly increasing the
productivity of rainfed agriCUlture throughout Upper Volta. This
report recommends it be inwediately incorporated into the on-farm
adaptive research program, with a view toward including it in the
recommended technical packages in the near future. The main
constraints to its widespread use are very limited production and
distribution capacities. Since a project to increase rock
phosphat.e production extends beyond the scope of this proposed
strategy, AID will be able to do little more than encourage the
involvement of U.S. private firms or other donors in this
endeavor.
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In general, AID assistance to national-level institutions
will aim at increasing their effectiveness rather than expanding
their programs. It is intended that these organizations, through
training, technical assistance, better equipment, and financ ial
suppo~t fer operating costs, will be able to identify and address
critical problems and support field-level operations more
efficiently. If this can be achieved~ the results will be seen in
the increased effectiveness and impact 0f all ORO programs.

ORD-LEVEL ASSISTANCE

Although strengthened national-level institutions are
~ssential to the more effective development and dissemination of
new technologies, they do not have any impact until improvements
occur in the OROs. In fact, it i.s the lack c,f ORO program effec
tiveness that p~ovides the main justification for strengthening
national-level institutions. This AID strategy component deals
with changes that must take place at the ORO level before their
effectiveness can be increased.

This component's basic objective is to increase the
production impact of ORD programs with little or no increase in
manpower r~quirements or operating costs. Trle strategy calls for
increasing the cost-effectiveness of the extension program, adding
an ongoing adaptive research program closely linked to extension,
and strengthening village groups and other local organizations.
These three elements are closely interrelated, and must be carried
out in an integrated manner to have the desired impact.

Extension

Increasing the cost-effectiveness of the extension program is
the most complex element in the strategy. It is proposed that
this be done by strengthening the ORO extension staff and comple
menting it with village-level paraprofessionals (farmer agents).
Although in some ways this builds upon the World Bank's experience
with demop-stration farmers in southwestern Upper Volta, the
a~proach is innova":.ive and will require a aetermined effort and
careful monitoring.

As a first step, ORO exteD&~On staff must be upgraded through
additional training and better technical support and supervision.
They will be expected to have a higher level of technical compe
tence and be able to supervise and provide technical support for
village-level paraprofessionals. The selection, training, and
support of paraprofessionals will require careful consultation
with ~he villages conce~ned before initiating any programs.
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Part of the effort to upgrade the extension program involves
strengthening the CFJAs. These institutions have the potential
for significantly increasing the impact of the extension program
but they must be made more effec,t.ive. Teachers need to be
upgraded and training objectives more clearly defined.

Adaptive Research

The objective of the second ORD-level program element is to
create an ORO capacity to carry out adaptive res:earch on farmers I

fields, in coordination with the national-level adaptive reQearch
program. The purpose of the researc:h will be to adapt technical
innovations to actual farming conditions, with the active partici
pation of the extension staff. In this way technical packages
will fit into existing farming systems and extenc;ion agents will
develop a thorough understanding of why recommended practices do
or do not achieve their desired results. Recent ORO program
experience (including AID experience in the Eastern ORO), and
ICRISAT and SAFGRAD farming systems research findings, confirm
that developing and disseminating technical innovations requires
continuous adaptive research that is closely lin]<ed to extension.

The 1983-88 period is a particularly opportune time for
beginning this combined extension program-adaptive research
effort. Valuable lessons were learned in Phase I of the Eastern
ORO pro~ect, and viable technical innovations arE~ being identified
and tested on farmer fields by ICRISAT and SAE'GRAD researchers.
The analysis in Part II also indicates that further improvements
(such as the use of rock phosphates) can be test~d during the next
two years and could well be ready for dissemination during the
1983-88 period.

The ORO-level program proposed here provides an excellent
opportunity to disseminate pr.omising technical innovations using
well-trained extension agent~ ~upported by an effective and
practical adaptive research program. Without an ORO-level effort
along these lines, there \-an be no assurance that the proposed
strengthening of the national-level institutions would have a
significant impact at the farm level.

Village Groups

The third element in the ORO-level strategy, strengthening
village groups, is aimed at facilitating the ext~ension effort and
overcoming other important constraints to increase production.
Present extension agent responsibilities include credit and input
distribution, two tasks that village groups could more effectively
handle.
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Village groups can also play an important role in moving
agricultural products from farmsl and villages to major distri
bution centers. In recent years AID and other donors have gained
valuable experience on the formation and appropriate roles of
village groups. Building on this experience should be a critical
element in AID's strategy for increasing the cost effectiveness of
ORO extension programs.

Sununary

At the end of th~ 1983-88 period, it is intended that the
ORO-level activities described above will demonstrate how a better
quali fied extension staff, paraprofessional~1, adaptive research,
and more effective village groups can combine to increase the pro
duction impact of extension programs. This experience, comple
mented by stronger national-level support institutions, will have
established the basis for effectively develc)ping and widely dis
seminating improved technologies at a cost Upper Volta can afford.
It is also likely that OR,)-level activities will have achieved
significant increases in production, as a result of the more
effective system of technical innovation and dissemination. Some
of the new technologies will have also spread to neighboring ORDs
where similar farming conditions exist.

ASSISTANCE FOR LIVESTOCK PRODUCTION

The problems associated wit.h livestock production are such
that they need to be addressed separately from crop production
programs. However, the importance of livestock production to
rural households and the Voltaic economy is too great to be
ignored. What is needed in the context of the overall strategy
proposed here is support for the Livestock Service to develop a
low-cost extension system, and create an adaptive research
capacity to improve the limited technical packages presently
available.

It is recommended that the AID assistance strategy include a
livestock component similar to what has be,en described for the
ORDs. A specific geographical area should be selected where
animal health and extension services will be provided to herders,
using delivery systems that cost less than those currently being
used. These activities would be accompanied by adaptive research
aimed at :.dentifying improved and economically feasible animal
husbandry and range management practices.

Because of the relatively good rangeland conditions that
exist in some of the sparsely populated areas receiving 700 to 900
rom of annual rainfall, it is recommended that pilot activities be
located in that climatic zone. A multidisciplinc.':y activity of
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this type would build on the experiences and findings of the
numerous livestock projects and studies that have been carried out
in the Sahel, and other semi-arid P..frican areas, since the early
1970s. Because production constraints are now better understood,
donor resources can be used more effectively to address them than
in the past.

RECURRENT COST FINANCING

Recurrent cost financing fits into the proposed assistance
strategy in two ways. First, since all thE! elements of the
strategy will require recurrent cost financing during the imple
mentation phase, AID will be providing this type of assistance at
the project level. This would continue exist.ing AID policy in
Upper Volta.

Second, as discussed in Chapter 12, Upper Volta faces an
overall recurrent cost gap that will need to be partly donor
financed if the country's develclprnent objectives are to be
achieved. If a meaningful agreement. can be reached between donors
and the GOW on nonproject recurrent cost fin,ancing, the United
States should participate. This could be done in the context of
the strategy already proposed.

One element of that strategy is planning and management
assistance to the MRD. It is likely that such assistance would
include considerable recurrent cost financing for local salaries,
fuel and vehicle maintenance, and clffice supplies. An agreement
that involves policy changes and managemen1: improvements as
described in Chapter 12 would be directly supported by this
component of the proposed strategy. Thus the full package of
assistance would include:

A significant amount of nonproject budget support to the
MRD (say $2 million per yeaI' for five yoars);

MRD policy changes; and

Management assistance to the MRD to provide the capacity
to implement appropriate policy changes.

ALTERNATIVE STRATEGIES

The main objective of the proposed assistance strategy is to
increase the cost-effectiveness of the extension program in the
c '~op growiag areas north of the 900 mm isohyet.. This Objective
i nplies a priority concern for incr1easing small farmer production
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and incomes in the lower rainfall i'lreas, whe!re most of the rural
population lives. The strategy for achieving this objective
consists of:

Strengthening certain national-level
provide supporting services critical
functioning of the OROs:

institutions that
for the effective

Carrying out
ORO, aimed at
of technical
sustain: and

an integrat:ed set of interventions in one
improving t;he developmcent and dissemination
innovations at a cost the country can

Disseminating and improving upon the package of animal
husbandry and range management practices that can increase
herder productivity in moderate rainfall areas (700 to 900
rom annually).

Based on the assessment of foreign assistance needs already
presented, two oth~r modes of agricultural sector assistance merit
consideration~ exclusive concentration on national-level
institutions, or a concentration on areas of highest production
potential in the South. The reasons why neither option is
recommended for the AID program are presented below.

Exclusive Support to National Institutions

One alternative to the strategy outlined in this report would
be to focus all of AlDis sector assistance on those national=level
insti tutions that support small farmer produ<::tion programs in the
various ORDs. Evaluations of OR]) programs and projects have con=~

slstently found that the support provided by national institutions
is inadequate. The ineffectiveness of these institutions consti=
tutes a serious bottleneck to increased pr<:>duction: conversely I

investments that made them more effective could be expected to
have a beneficial impact on ORO programs throughout the country.

For this reason, the option of exclusive support to these
institutions was carefUlly considered for the 1983-88 period. The
main reason why such a strategy is not recommended is that most of
these institutions receive, or are about to receive, substantial
assistance from other donors. In many instances what is needed is
not additional assistance, but reorganization, improved
management, and better control of recurrent costs.

In general, the agricultural sector assistance strategy team
believes the use of AID resources to provide broad-based support
to national-level institutions would not effectively address the
basic causes of their inadequacies. A more effective approach
would be to support selected institutions that are not receiving
significant assistance from other donors, but are critical to
achieving AID's objectives in agriculture as already described.
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concentration on the South

The second alternative is to cc:mcentrate AID resources in the
southern areas of Upper Volta where rainfall is higher and
production potential greatest. The rationale for concentrati.ng
AID assistance in the South is that this is where the short- and
medium-term impact of development activities would be greatest.
Agricultural programs in the four sc:mthern ORDs have already had a
measurable impact on production clnd incomes, and considerable
additional potential remains untapp4~d. This applies especially to
the sparsely populated areas south and east of Bobo-Dioulasso and
tlte onchocerciasis-cleared areas of the AVV.

There is also considerable irrigation potE~ntial in the South
which can make an important contribution to Voltaic agricul~ure in
the long run. It is clear that 'rleturns to investment and labor
and the possibilities for intensive high-yielding agriculture will
be higher in the areas south of the 900 mm isohyet than north of
it. For this reason, Upper Volta should and does give high
priority to the higher rainfall areas in its long-term
agricultural development strategy.

Because the southern part of the country has relatively
higher production potential than the north, it, has benefited the
most from development p~ojects as well as private investment. All
southern ORDs are \'Iell funded, and SOFITEX and its predecessor
organizations have devoted considerable resources to\'lard intro=
ducLlg cotton as a cash crop. The region has also benefited from
large investments in irrigation for rice and sugar production, and
AVV is receiving major assistance from several donors.

Not all programs are as effective as they could be and there
continue to be many unmet needs. Hm'lever, f<::>r the same reason
that Ivory Coast attracts more resources than Upper Volta, the
southern ORDs \'iill always receive more development support than
the northern ones. As projects are designed and become ready for
implementation, it can generally be expected that donor financing
for the South will not be a constraint. Thug, the allocation of
AID resources to this area \'Iould not. have as large a net impact on
Vol taic development as if they \'lere spent in other ways.

Conclusion

As discussed throughout this paper, there are many important
reasons why development activities should be continued and
strengthened in the central and northern areas of the country.
This is where most of the people li.ve, and there is potential for
increasing production, not to mention an urgent need for inter
ventions to reverse soil degradation and declining fertility. The
key to solving the area's problems is to find ways to reduce the
costs of extension programs and adapt available technical packages

o make them more economically and socially attractive to farmers.
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This is the approach being proposed in this report. The team
is confident that the strategy proposed here will resul t in pro
grams for the center and north t:hat will have a measurable impact
on production, and are sustainable within the limits of available
human and financial resources. This strategy is not a substitute
for development interventions in the south, but rather a necessary
element in an overall agricultural developml3nt strategy for Upper
Volta.
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APPENDIX A

FARMING SYSTEMS RESEARCH FOR AGRICULTURAL
AND RURAL DEVELOPMENT IN UPPER VOLTA[I]

The following observations on farming systlems research (FSR)
are designed to provoke thought and discussion, particularly
among those most directly involved in adaptive research in Upper
Volta. These observations can be used as a step toward devising a
general FSR strategy acceptable to Voltaic institutions involved
with research and extension. Regional and international research
program roles are examined as are t:he FSR components of various
donor-funded projects. The purpose is to initiate discussion on
how the various parts might better relate with each other.

A "general strategy" need not imply everyone must be doing
the same thing. By its nature, mUi~h of \tlhat is (or should be)
carried out under the FSR banner is both location- and insti
tution-specific. Thus different methodologiccil approaches are
both probable and in many instances desirable. At the same time
FSR activities can benefit from closer cooperation with one
another both to avoid unnecessary duplications of effort, some
thing which Upper Volta can ill afford, and share insights,
experiences r and observations on methodology.

The institutions involved also have a strong vested interest
in mutual collaboration since they all seek to influence both the
nature of rural and agricul tural development. efforts and the
priorities set for more traditional applied and basic research
activities carried out by regional f national, and international
agricultural research institutions.

This appendix focuses on FSR that supportf3 rainfed agricul=
ture's development. Detailed comments on FSR that focuses on
livestock and irrigated agriculture are presented separately
although there are several similarities in the c:Jeneral approaches
proposed. Rainfed and irrigated agriculture and livestock are
component parts of the same farming systems in most instances, and
the relationships among these subsectors need to be considered to
understand specific farming systems and to design and test
possible improvements.

The effectiveness of FSR efforts may also depend upon the
extent to which they can be simply but substantively related to
more general rural development efforts at the village level. Such
efforts include measures to improve health and nutrition, educa
tion, infrastructure, and social services in general. However, a
det.ailed treatment of how this might be done in Upper Volta is
beyond the scope of this discussion.
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The appendix begins with consideration of ~/!hy there is an
increasing demand for FSR. The second section of this appenc. ix
reviews some of the main FSR characteristics in terms of function
and methodology. Since these have been extensively discussed
elsewhere, both in general publications on the sUbject as !;/ell as
publications specifically related to Upper Volta, a detailed
presentation of these approaches would be redundant. In the third
section FSR activities, ongoing and proposed by various organi·~

zations in Upper Volta, are reviewed. ThE! concluding section
examines possible measures to improve the effectiveness of FSR
activities in Upper Volta through closer cooperation and linkages
among FSR and research and development insitutions.

Why Farming Systems Research?

Until relatively recently, West African agricultural research
and development efforts have been organized almost e,{clusively
along commodity and disciplinary lines. Some of the~;e efforts
have met \<1i th a degree of success as wi th cotton in Upper Volta.
However, with few exceptions, they have not made significant
progress in improving the region's basic staple food production.

Research and development efforts have typically focused on
increasing yields and net returns per hectare by using some
ccmbination of improved seed varieties, fertilizers, pesticides
and other chemicals, and associated agronomic practices including
the use of animal traction. It \lIas assumed that technic'~l superi
ori ty and economic profitabil i ty would induce farmers to adopt
improved prac·tice~;. HO\<lever, the long at'/ai tl:!d II green revol ution II

has yet to reach West Africa.

To be sure, a ~ajor reason for the mediocre record to date is
the paucity of research resul ts for major staple foods \llhich rep
resent clear advances over traditional agricultural methods. 'I'his
lack is traceable both to the relative neglect of research on
major food crops such as millet and sorghum until the last 10
years as well as the basic problem of overcoming constraints
placed on improving plant growth by an environment of low and
erratic rainfall, low and possibly declining soil fertility, and
widespread poverty.

A growing number of agricultural researchers now seriously
doubt whether major progress in iInproved techniques for staple
foods in West Africa comparable to the technical packages devel
oped elsewhere for rice, maize, and wheat is possible in the
me~ium term. Yet research results continue to accumulate and
include at least some mildly promising results which may, vli th
adaptation, be useful and applicable in Upper Volta.

The changes one may realist:ically expect to take place in
the region I s staple food production over the next 10 years
involve a series of gradual or evolutionary steps. The spr~~ld of



animal traction is one of the more dramatic E'xampl es . 'Ifhe key
consideration here is not simply to identify technically and
economically feasible innovations but also to integrate them into
existing farming systems. Thus it becomes neceHsary for
researchers to understand the existing farming systems' character
in order to intelligently and more accurately identify promising
interventions.

To understand bettl)r why fclrmers do \Ifhat they do, the
researcher must consider the farm family's environment, their
objectives, and their principal contraints. Only then does the
often compelling rationality of existing farming systems become
readily apparent. This is particularly true of systems found
north of the 900 rom rainfall line where most Voltaic farm families
live. Their choices are relatively few and the margin for error
extremely small. Existing farming systems might be viewed as
tried and true survival strategies gradually refined over hundreds
of years. At the same time, changes are possible, especially if
these changes are attractive to the farmer and easily integrated
into the system. In fact, in some part.s of t:he country changes
are essential if further environmental deterioration is to be
averted.

Accompanying a growing understanding of existing farming
systems is a growing appreciation of the differences between
systems and the need to devise site-specific intervent on
strategies. This does not mean that a radically different
technical package must be designed for each village or family. It
does mean that, with a few notable exceptions, technological
packages suitable and acceptable for large areas like llgreen
revolution" technologies are unlikely to be forthcoming. It elsa
means there must be some mechanism to select and try appropriate
inter~entions on an area-by-area hasis that draws upon a range of
readily available research results.

Finally, there is a need to strengthen the often nonexistant
linkages betvleen researchers on tl1e one hand arid the exten $ 1,on
services c,nd farmers on the other. There must. be mechanisms for
farmers to participate in the process of developing technologies
they are subsequently s:.J.pposed to >'1dopt. ResE~archers m1lst learn
to listen to their true clients. Contrary to what researchers
sometimes think, these clients are not solely their professional
peers and funding agencies but the extension services and farmers
themselves. FSR addresses all these concerns.

What is Farming Systems Research?

Before discussing what FSR j s, it is important to emphasize
what it is not. Contrary to what might be implied by the previous
section, FSR is not a panacea for problems facing Upper Volta's
((~ricultural development. Some questi,:,n whether it should even be

tilled "research".
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FSR complements but does not replace the range of more
traditiopal research and extension activities. It increases the
effectiveness of these activities but would itself be ineffective
if they did not exist. FSR does not normally produce research
results in terms of improved crop varieties and farming practices~

That is the job of the plant breeders and agronomists operating
out of research stations. FSR involves selecting practi.ces from
among available research results which appear suitable for a
specific location and testing the practices under those site
specific farm conditions.

In addition, an extension slervice, whet:her operated by the
state, groupement villageois, or some combination of both, is
required to widely disseminate practices successfully tested at
the farm level. Thus, although ci technical package's components
may not be original, the total package cften is and forms a
contribution to the overall body of knowledge.

Although there are several FSR variations, most include some
version of the following sequence of activities[2]:

Descriptive stage: Understanding existing
systems and constraints to expanded production.

farming

Diagnostic stage: Desig~ing possible improvement
strategies which addrE~ss existing farming system
constraints and draw upon available research results.

Testing si:age: Testi.ng the proposed improvements under
farm conditions, first with joint farmer and research
involvement (on-farm trials) I and secc::md with total farmer
control (farmer tests).

Although the FSR team's formal task responsibilities normally
end with the testing stage, the process is not complete until the
successfully tested results are extended to farmers. This is the
extension service's responsibility.

Beyond this basic sequence, most FSR versions include the
following characteristics:

The research is multidisciplinary in nature and holistic
in its orientation. For practical considerations, only a
relatively few factors might be treated as variables with
most others treated as parameters. Yet there is an
attempt to look at the whole system from a range of
disciplinary perspectives to identify the most salient
features and their relationships. For example, it might
be decided to focus upon planting rainfed crops or on
weed1ng sorghum and millet in view of the pivotal nature
of these operations in most Voltaic farming systems. Yet
researchers should have both an overview of the entire
system as well as a view of the way in which these
onerations are linked to and affect other system parts.

~ - ~
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Most of the activity is carried out on the farm in c.lose
collahoration with farmers and extension agents.

Although there is considerable debate on the issue, it is
generally felt that adaptive research aimed primarily at
developing and testing strategies for specific areas does
not need to be preceeded by exhaustive base line surveys
in each instance or involve ,the use of slophisticated data
collection and anal~lsis techniques. Instead, there is a
tendency to rely on what is commmonly referred to as
"rapid reconnaisance" techniques which can be carried out
with the use of relatively experienced but not necessarily
highly trai.ned mUltidisciplinary teams. More rigorous
data collection and analysis is required when the
activity's primary focus is to influence research
priorities (as will be subsequently elaborated).

Most FSR discussions imply that such activitias should
preceed extension efforts. However, in most instances extension
efforts of some sort are already in progress in most parts of
Upper Volta. FSR can serve as a mE!chanism to assess critically
the adequacy of ongoing technical packages as well as suggest and
test possible modifications. Thus FSR can also serve to provide
an adaptive research component for ongoing project.s, provide a
link with the research institutions, and continuously upgrade and
refine the technical packages.

Current and Prospective Adaptive Research Activities in Upper
Volta

Until recently, there has been li.tt.le FSR in Upper Volta in
the sense of efforts to understand existing farming systems and
design and test possible improvements under actual farm
conditions. Some on-farm trials and demonstrations were carried
out in connection with cotton development efforts in the early
1970s, but these were essentially oriented toward a single
commodity.

Presently there is a signficant and growing number of FSR
type activities being carried out by regional and international
agricultural research organizations as well as national
institutions and projects.

A detailed review c£ each institution's activities is beyond
the scope of this discussion. Descriptions are included in the
reports of these institutions and projects. The following obser
vations focus on their principal characteristics (orientations and
activities) or a range of their FSR-type activities.



A·· 6

Regional and International Agricultural Research Activities

ICRISAT

The Voltaic agricultural research activities carried out by
ICRISAT (whose headquarters is in Hyderabad, India) are based at
Kamboinse and include a rangp. of applied research activities
from plant breeding, agronomy and entomology to soil and water
management. ICRISAT's specific commodity focus is on sorghum and
millet. ICRISAT's Voltaic activities do not formally include
adaptive or farming systems research. However, the work its
Economics Program carries out is very much of this nature. Since
1979 the Economics Program staff has been engaged in the following
activities:

A reconnaissance survey of central and western Upper
Volta:

Detailed on-farm surveys that involve farm management data
collection in selected villages representative of three
distinct climatic zones: and

Select-ive on-farm testing of potential improvements for
sorghum, millet, and soil and water management practices
in collaboration with technical scientists.

The work's major focus is to generally refine research
results emerging from the rCRISA~~ program and help define research
priorities.

Farming Systems Unit (SAFGP~/Purdue University)

The Farming Systems Unit (FSU) is part of a regional program
serving 26 countries in Africa's semi-arid tropics. Established
in 1979 under the terms of an AID contract with Purdue University,
the FSU has carried out a full range of farming systems research
activities in several Voltaic locations including villages in the
ORDs of Fada, Ouagadougou, Kayar Ouahigouya, and Bobo-Dioulasso.
The mul tidisciplilnary research team includes agronomists,
anthropologists, and agricultural economists. Commodities of
specific interest include the whole range of grains and grain
legumes found in the semi-arid tropics.

The FSU has designated three of the villages in which it
operates as laboratory villages. Detailed socioeconomic and
technical surveys were carried out in these villages. These were
then used as reference points for designing improvement measures.
The FSU is presently concentrating on the on-farm testing of
various improvements including applications of rock phosphate, a
donkey-drawn planter, pure stand cowpeas with pesticide applica
tions, and improved seed fertilizer packages for sorghum and
maize.
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The FSU is primarily concerned with designing and testing
improvements for extension to farmers in its tef3t 5ite areas. It
is working closely with certain other institutions concerned \'lith
the extending i.mproved farming practices includi.ng the ORDs and a
Dutch-supported project in Kaya. The FSU also interacts with
fellow scientists in the SAFGRAD program, namely the rITA-staffed
maize and cowpea improvement programs as well alS ICRISAT and lRAT
scientists wc·rking on sorghum, millet, groundnuts, and soil and
water management practices.

The FSU has fo.cmal regional responsibilities to help
develop farming systems research throughout the SAFGRAD zonp-, but
to date virtually all activity r,as been confinetd to Upper Volta.
The first phase of the program will end in mid-19B3.

FSR at the National and ORO Level

Except for activities carried ()ut by ICRISAT and FSU, there
are no national-level FSR program!) as such. However, various
organizations including the Fonds de Oeveloppement Rural (FOR) and
IRAT, IRHO, IRCT, and ORSTOM do support and carry out farming
systems-type work in various parts of the country. In most
instances this work involves trials of v<irious farm-level
practices and studies of specific technical or socioeconomic
aspects of farming systems in sele(~ted locations. It does not
cover the full range of FSR activities as already discussed. The
work is often oriented toward a single discipline cr commodity.

FSR activities have recently been initiated or planned at the
ORO level in several parts of the country, primarily as components
in development projects supported by different donor agencies.
The terminology differs from project to project. A common term is
PAPEM (Point d I Appui de prevulgarisation et d I Experimentations
Multi-locales) . The PAPEMs would be substations under the OROs
"tlith about 10 to 15 ha of land and carry out on-station and on
farm trials of improved practices generated by research
institutions.

Under the terms of some projects, notably the IFAD, eCCE, and
AID-supported project in the Eastern ORO, FSR activities will be
staffed by a mul tidisciplinary team presumably recruited exter
nally. In other instances units are staffed by local technicians
who presumably receive technical direction from research station
personnel or subject matter specialists at the MRD or ORD level.
FSR-type activities are presently in progress or planned for the
Haut Bassin and Volta Noire ORDs in the west (under PDAOV II) I

Yatenga in the north (FED project), and Kaya-Koudougou in the
center (possibly Dutch proj ects) in addition to the Eastern ORO
project already mentioned. IPD and lRAT are also collaborating in
a village project in the north which has an adaptive research
component.
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The exact set of activities to be carried o~t at the ORO
level is likely to depend largely on staff quality, quantity, and
inclination. The guidelines in the available documentation are
sufficiently broad to accommodate a wide range of possible
approaches under the general rubric of adaptive research. In
terms of disciplinary orientation, only the Eastern ORD activities
and the Outch project in Kaya/Koudougou explicitly mention a
socioeconomic component. The implication In other projects is
that the activities will include primarily technically oriented
trials. Socioeconomic considerations, to the extent they are
considered at all, will be handled as part of monitoring and
evaluation (Bureau de Suivi et Planification).

Linkages among these activities and other research and
development programs in most instances remain to be defined.
Only in the case of the FSU and Kaya project is there close semi
forma 1.. collaboration. Divisions or lack of linkages tend to be
reinforced by the fact that several different organizations are
involved externally and nationally, each with its own particular
orientation. There is considerc:)ld work in progress which may be
of substantial benefit to Voltaic farmers in the near future.
However, a fair amount of unnecessary overlap exists.

This is likely to expand as more ORD-Ievel FSR-type
activities are launched in the near future. Certainly the organ
izational linkages existing among program areas do not discourage
such overlap. All the basic and applied research as well as some
of the adaptive research activities already described fall under
the jurisdiction of the Institut Voltaique de Recherches
Agronomiques et Zootechniques (IVRAZ). This comes under the
Direction Generale de la Recherche Scientifique et Technologique
(DGRST) in the Ministry of Higher Education while the ORD-level
adaptive research comes under the ORD and the MRO.

IVRAZ recently established several national-level departments
or caumittees organized primarily along discipline and commodity
lines to facilitate communication and coordination among Upper
Volta's various research activities. One such department, the
Department de Recherche de Developpement (ORO), is explicitly
concerned with bocioeconomic research in general and FSR-type
activities in particular. It is envisaged that the ORO will
operate partly through a committee composed of various program
representatives and meet at least once a year to review results
and future plans. ICRISAT and FSU will be represented as will any
national-level programs. However, it is not clear how the ORDs
will be brought in since these activities are formally under MRD
jurisdiction.

Improving the Effectiveness of FSR Activities in Upper Volta

Several factors mitigate against rationalizing FSR activities
in Upper Volta which should be noted from the onset.
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FSR is essentially location and institution specific.
Therefore, each institution and area sh()uld be allo\>led to
set its own agenda. Attempts at coordination would only
detract from the major thrust of an FSR activity: to be
responsive to and represent the perspectives of its
institution and area.

The economies to be realized through increased cooperation
are not that large primarily because each research
activity is location and problem specific.

Much useful cooperation between programs can be achieved
through informal and ad hoc contacts which are already
taking place. Formal linkages between programs would tak':
years to design and establish and probably not function as
effectively as informal contacts.

If two or more different adaptive research programs with
different commodity interests and objectives attempt to
II share" the same village or area, they will simply compli
cate the monitoring of on-farm trials and interpretation
of results.

On the other hand, there are several considerations which
favor increased cooperation.

FSR activities generally proceed on the basis of
understanding existing farming systems, broadly defined,
in given areas. This understanding might be acquired from
a comprehensive baseline survey, more rapid reconnaissance
surveys, or some combination of the two. 'l'he need for
baseline surveys depends on the availability and quality
of previously collected information and the specific
purposes of successive generations of FSR programs.

As a general rule, FSR programs have carried out their own
reconnaissance work or baseline surveys even where they
are operating in similar (or nearly identical)
environments. Since virtually all FSR efforts draw upon
the same or nearly identical data sets as far as existing
system descriptions are concerned, and since such baseline
survey work tends to be a major consumer of staff time and
financial resources, some economies might be realized
through sharing some aspects of farming system data
collection and analysis operations. However, such
conditions may be academic since there is a serious
question as to whether additional baseline surveys are
necessary in most parts of the country given work already
accomplished over the past five years.

FSR activities in different ORDs are often likely to
work on similar problems. Such problems include
improvement measures for sorghum and millet that center on
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animal traction use or planting and ,,,eeding operations in
general. Rather than having each ORO rediscover some
version of the plow planter and more generally try to
design interventions on their own, there could be con
siderable benefit from increased information flows, both
written and through personal contacts among different ORDs
and the regional, national, and international programs.

These latter programs are likely tc:> have significantly
better access to a broad range of potentially applicable
research results from their contacts with scientists both
in Upper Volta and at research institutions elsewhere.
The regional, national, and international programs can
also be of significant assistance in identifying possible
interventions to be tested by the ORDs or putting an ORO
in touch with a scientist or -institution which might be
able to help him with a specific issue.

All FSR activities should ideally provide some feedbacK to
research institutes and be considered during research
priority determination. In fact, it is only the regional,
national, and international FSR act~ivities which stand
much chance of getting tht~ir message ,effectively across to
regional, national, and international agricultural
research programs.

There is a natural allian<::e between regional, national and
international FSR programs and ORD- llevel programs in this
regard. The ORDs can not only supply additional evidence
that certain innovations clre not working but also indicate
what areas need additional research. The regional,
national, and international programs can communicate this
information more effectively to research scientists.

The ultimate effectiveness of the regional-, national~,

and international-level agricultural research activities,
of which FSR forms just I::me part, will be judged on the
extent they produce innovations adopted by large numbers
of farmers. Research and extension services too often
seem content to blame each other for the slow pace of
agricul tural change rather than devising mechanisms to
address systematically thE! problems irnpeding village-level
progress. ORO-level FSR activities provide the ORDs with
a mechanism to influence research priorities and also
provide research institutions with a mechanism to greatly
assist research results' rapid dissemination.
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SPECIFIC SUGGESTIONS

This appendix's purpose is to stimulate di::Jcussion among the
parties most directly concerned Wi~l FSR in Upper Volta. It is
hoped some progress will be made to increase thE! effectiveness of
FSR activities generally. The following suggestions are aimed at
facilitating such effectiveness •

• The new ORO committee established by IVRAZ to coordinate
FSR and socioeconomic resear<::h in Upper Volta should first
consider some specific proposals to improve the opera
tional linkages among various FSR activities in that
country. Of particular concern is how 1:he growing number
of FSR activities under the OROs can be operationally
linked to FSR activities at the regional, national, and
international level. Operational linkages need not imply
formal control or affiliation. Some specific suggestions
follow.

While there are many differences both i.n orientation and
specific operational features of the FSU and the ICRISAT
Economics Program, there is also a fairly significant area
of potential collaboration. The possibility of a grouping
or pooling of FSR-type activities based at Kamboinse at
the regional or international lev'el should continue to be
explored. The current FSU project will complete its first
phase in mid-1983. Thus, consideration of possible
changes in the program's focus are timely.

Regional and international agricultural research programs
should continue to be directly involved in village-level
studies. This is desirable for several reasons, including
the fact that it is difficult to establish credibility of
the FSR approach among technical scientists in any other
way, particUlarly when it comes to influencing research
priorities.

The technical scientists w'orking within the commodity
improvement programs (IITA/SAFGRAD, ICRISAT, IRAT, and
I RHO ) are unlikely to accep,t FSR team lsuggestions unless
they are based upon direct, personal field research at the
village level. Village-level studies also provide a
mechanism for involving technical scientists in commodity
improvement programs in on-farm tt'ials c rnvolvinq
regional-, national-, and internatior-lal-l evel lSR t"":.:'l,m,s
directly in villege studies is also essential tc establislt
t.hei r credi:.ili t~l i.e) the e:l::s o~ ORO-level FSR t0ams.

At the same t.i.me it is not clear that th~ full range of
ICRISAT- and FSU-conducted village-level studies are
necessary to achieve their purposes, especially since some
villages in the studies are in very similar (although not
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identical) ecological zones. Serious consideration should
be given to gradually converting village-level extension
work outside the laboratory villages under the FSU program
to ORO-level adaptive research activities. This is
already well advanced in the case of Kaya. Similar
exploratory work is undEtrway with reference to Bobo
Oioulasso and could easily be initia'ted for the Eastern
ORO with the launching of the new project.

In the process, the FSU program I s emphasis would shift
somewhat away from developing and testing site-specific
recommendations, a task increasingly assumed by FSR
activities in the OROs, and more toward developing
broad and generalized solutions and :influencing research
priorities. These latter orientations are essentially
similar to those of the ICRISAT Economics Program. As
such, FSU and ICRISAT may be able to l;hare a common group
of villages including all current ICRISAT villages plus
some of the FSU laboratory villages.

It has been argued that coordination between the two
programs is difficult beca.use of differences in commodity
focus. Although ICRISAT does emphasize sorghum and
millet in its mandate, both FSU and ICRISAT use a complete
systems approach in their village studies. They dra\>1 upon
similar but not identical data sets and it is not clear
why a mutually agreeable set of data collection procedures
cannot be developed.

It has been argued that the process influencing resear~h

priorities requires a rather dif1:erent approach to
village-level studies than that for developing site
specific recommendations. Others halve argued that the
former is simply a more rigorous and comprehensive version
of the latter. The distinctions further pale as one moves
beyond baseline studies aimed at understanding the
existing systems to developing and testing possible
village-level improvements. No FSR program needs to be
exclusively one or the other.

A closer grouping of FSR-type activities at Kamboinse does
not need to involve formal institutional mergers. Formal
institutionalization of relationships does not ensure
operational cooperation. Instead, emphasis should be
placed on complementary staffs, cornmodity coverage, and
efficiency both in carrying out village-level studies and
interacting with ORO-level FSR activities.

It is suggested that the tasks and functions of FSR
activities based at Kamboinse include the following:

Continuation of village-level studies but transfer of
non-laboratory village-level work to the ORD-level FSR
operations.
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Provision of advisory assistance to the ORO-level FSR
type programs on a range of matters as requested by the
OROs. These would include: designing the scope of
work: monitoring and evaluating progress; traini.ng
staff to do adaptive re~3earch in the OROs, possibly
through direct experience in the village-level ICRISAT
and FSU programs: assistance in desi~Jning data collec
tion instruments and analyzing and interpreting
results: advisory assistance in designing on-farm
trials and farmer tests and putting OROs in contact
with individual technical scientists in ·commodity pro
grams where appropriate: generally af5sisting ORO-level
FSR activities to identify possible measures to reduce
identified constraints in their specific areas of
concern: and bringing the results of 'the ORO-level work
to the attention of technical scientists at the
regional, national, and international agricultural
research centers to help refine research priorities •

It is not felt that individuals in Kamboinse's FSR-type
programs should work exclusively on village-level studies
or linkages with the OROs. Instead, all staff should be
involved to some degree in both. This is desirable due to
the advantages of combining t:.he procelss of identifying
research priorities with thE! process of developing site
specific recommendations. It is also operationally
feasible and efficient since the travel involved in
monitoring the village-level studies can be combined in
many instances with regular visits to the ORDs to review
the progress of FSR activities.

Current FSU and ICRISAT Economics Program staffing is as
follows:

ICRISAT Economics
FSU Program Total

Economists 1 1

Agronomists 1 1

Anthropologists 1 1 2

TOTAL 2 2 4

This table is somewhat misleading for several reasons.
First, the FSU will soon add a Ph.D. student in agri
cultural economics who will be responsible for analyzing
existing data. There is also a position for a senior
agricultural economist under the FSU but it is not clear
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when or if this pORition will be filled. Purdue
University has experienced great difficulty in locating
suitable candidates.

Second, although the ICRISAT Economi.cs Program does not
itself have any technical scientists, there is extensive
collaboration with technical sciEmtists working on
sorghum, millet, and water and soil management. Third,
the ICRISAT program economist is currently dividing his
time between the economics program and team leader
responsibilities. Eo'ourth, thEl Accelerated Crop
Production Officer (ACPO) under the SAFGRAD program is
working closely with the FSU as is the ICRISAT soil and
water management specialislt •

• In terms of additional staffing
following might be considered:

requirements, the

The FSU should fill the current vacant slot for a
senior agricultural economist. The FSU agricultural
economist and the ICRISAT Economics Program leader
should both be involved in village-level studies and
ORO linkages so that one full-time staff equivalent
will be devoted to each activity. (This does not
mean the work must be divided on an even SO/50 split
between the two activities.) It is probably
desirable that the ICRISAT economist continue to be
primarily involved in village-level studies. This
implies that the FSU agricultural economist would
work primarily with i:.he OROs.

A similar labor division might be worked out for the
anthropologists. It is unclear whether the t''10
anthropologists based at Kamboinse will be required
after the conclusion of the current FSU contract in
1983. Instead, an expansion of the use of anthro
pological/sociological skills at the ORO level might
be desirable, possibly involving a more extensive use
of Voltaic and foreign graduate students.

The FSU program agronomist might work with the OROs
75 percent of his time, since it is possible and
desirable for village-level studies to utilize the
range of technical expertise associated with
Kamboinse's commodity improvement programs. The
agronomist might be assisted by the ACPO funded under
the SAFGRAD program. Once again, the ACPO should
have some involvement in the village-level studies
but this should probably be no more than 25 percent
of his or her time. In other words, each year the
equivalent of 1.5 full-time person years per year of
the agronomist's time would be devoted to working
with the ORDs.
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Additional staff might include a specialist i.n animal
traction/agricultural engineering whose work would be
roughly divided on a half-and-half basis between
village-level studies and the ORO-level FSU work~

In view of the ICRISATand SAFGRAD programs' regional
focus, some of the services to the national- and ORD
level FSR programs could or should be provided on a
regional basis for West Africa. While the ICRISAT
and FSU program staffs should be part of a regional
network of FSR activiti.es, it is not clear they can
contribute significan<tly to alSssisting FSR-·type
activities outside Upper Volta given current and
prospective staffing levels. If it is envisaged that
additional services be provided to FSR pI. ograms in
other countries from a regional balse in either Upper
Volta or another country, additional resources will
have to be provided.

Given the regional character of the SAFGRAO oper
ation, it is expected that special attention will be
given to the regional services of FSR-type programs
when considering possible future FSU activities. In
general, a strict division of responsibility between
individuals working primarily on regional FSR pro
grams and those involved in national-level FSR activ
i ties carried out under regional and international
programs is probably not desirable. For credibility
reasons it would be necessary for staff providing
regional services to FSR programs to be involved in
v~Jlage-level studies on a part-time basis or at
least to have extensive experience in village-level
FSR work. Some regional services might be provided
on a short- or medium-term basis by outside
consultants.

National-Level Institutions Involved in FSR Work: As
noted earlier, there are several other research
organizations and development institutions involved in
FSR-type work, including AVV, IRAT, FOR, and ORSTOM. It
is expected that most will be represented on the IVRAZ
commi t tee on FSR and socioeconomic research. It is
possible that some additional expertise required for the
Kamboinse-based FSR activit.ies can be obtained through
informal collaboration with staff members from these
institutions, at least in the short-term. A detailed
discussion of various possibilities is beyond the scope of
this report, but in general it is anticipated that staff
members involved in FSR-type work would become members of
informal network for FSR activity in Upper Volta.
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ORO-level F§R-Type Activities: All the cri. tical 1inkages
between the FSR activities in the ORDs and the regional-,
national-, and international-level FSR activities have
already been discussed. The ORO activities' primary focus
would be upon developing site-specific recommendations for
use in general project and extension .activity development.
Al though it is envisaged that some OlROs will have a full
complement of experienced staff, as in the impending
Eastern ORO project, most will probably have to depend on
relatively inexperienced technical st.aff.

In either event, the OROs will probably benefit from
assistance from the regional-, na"tional-, and inter
national-level FSR programs. Su(~h assistance might
include secondment of resE~arch staff 'to the OROs to manage
FSR activit.ies. Wi1.;nout strong operational linkages with
these programs and direct~ly and indirectly through these
programs to agricultural research scientists, the OROs are
unlikely to be effective. At the samle time, the responsi
bility for initiating contact with the regional, national,
and international programs remains with the OROs. The
central programs based at Kamboinse might be regarded as a
pool of expertise which the OROs can draw upon as required
and available.

APPENDIX A FOOTNOTES

The term Farming Systems Research (FSR) is used in preference
to the more general term adaptive research.

For a more detailed discussion of the cornmon types of farming
systems research and its sequence of activities, see E.
Gilbert, P. Norman, and F. Winch, 1980. Farming Systems
Research: A Critical AP~raisal. Rural Development Paper No.
6. East Lansing, Mic .igan: Michigan State University,
Department of Agricultural Economics.
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SOIL FERTILITY

The farming systems
four types of farm fields.

researchers
These al:-e:

at Komboinse distinguish

•

•

•

•

The compound garden plot adjacent to the house. This
receives household rubbish and animal manure and is highly
fertile.

Village fields which are close enough to receive regular
manure applications.

Village fields which are too remote to be regularly
manured and depend mainly on bush fallow for fertility
restoration.

Valley bottom land (bas-fonds) which receives nutrients
and eroded soil. This is not only morE~ fertile land with
often a heavier soil texture, but also remains moist and
permits cropping far longer into the dry season.

Apart from the fourth type, all fields aria likely to have a
similar pattern of nutrient deficiencies since the organic matter
applied on the first and second field types genl!rally derives from
crops grown within the closed farming system. Hence the use of
organic matter represents the tran~5port of fertility from arable
bush or fallow areas toward the farm house. It does not
constitute a source of fertility and is not an alternative to
genuine fertility inputs in the form of fertilizers brought from
outside the farming system.

The emphe.sis placed on conserving organic matter is not
incorrect. ~~wever, it can lead to a distortion of the farming
system if the farmer is encouraged to spend his resources on
making organic manure from material which will make nutrients
available for crop growth without any speciall farmer effortf';.
When developing traditional farming system improvements, it is
more realistic to think in terms of conserving rather than
increasing fertility.

In Upper Volta's semi-arid soils, all organic matter rapidly
decomposes to humus as the soil dries out and heats up after the
rains end. The amount of humus formed is determined entirely by
whatever is the limiting nutrient in the soil biomass. This is
usually phosphorus in sudano-sahelian soils. Relieving the phos
phorus deficiency will lead to an increase in the dry season humus
content up to a limit determined by the availability of the next
least available nutrient, usually nitrogen. Nitrogen's availabil
i ty for crop growth is maintained primarily by good husbandry
rather than crude additions of inor9anic nitrogen in small fertil
tzer dosages.
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The increased yields associated wi~h very early cereals
plantin.g are mainly the result of the very rapid breakdown of
humus and release of plant nutrients as the soi 1 moistens and
cools down. This "Birch effec1:" stops after the soil reaches
field moisture status. It is preferable not to incorporate
undecomposed organic matter in t~he soil at the beginning of the
rains since the organisms which decomposE~ this material may
compete for the nutrients released by the "Birch effect ll and
reduce their availability to crops.

The farmers' practice of burning grain stalks on the field or
leaving them to rot on the surface is often the optimum practice
when phosphate is the limiting nutrient. The only nutrients lost
in burning are nitrogen dnd a fraction of the sulphur.

When acidifying fertilizers are used in intensive production
packages to grow high value cash crops, it is unlikely that the
acidification has a directly harmful effect on the soil since the
package recommendation insists on using organic Inanure in conside
rable quanti ties. Unless the farmer halS accesss to cheap
feed-stuffs which do not originate on the farm, the organic manure
has to be made at the expense of the fertility of the rest of the
arable and fallow fields which are not used for intensive crop
ping. The acidifying 47ertiliz,ers' ill effects are therefore
likely to result in a more rapid lowering of fertility than
occurred even in the dramatic sterilization of experimental sites
at Saria.

Fertilizer: The Peasant Farmer's Dilemma

In the course of a very limited number of intervie\"s with
project development administrators and casual discussions with
cuItivators cn the outskirts of Ouagadougou, certain plausible
explanations of why peasant farmers use so Iittle fertilizer in
central Upper Volta have been received. It is generally agreed
that most peasants know about fertilizer and appreciate t~e very
large increases in production it can achieve~

Despite this, there is considerable reluctance to apply
fertilizer or use the recommended dosage. After a decade of
intensive advisory activity on the cotton crop, the proportion of
the area receiving fertilizer has increased from 16 percent in
1970-71 but was 5':i1l only 46 percent in 1977-78 and only rose
above 50 percent in 1978-79. During the 1977-80 period the FAO
reported yield increases of 70 to 110 percent with profitability
ratios on the order of 3:1 from using subsidized fertilizers. Yet
the peasant farmer is still unwilling to use fertilizer.

The cornmon story was that farmers started to grow cotton in
order to gain access to fertilizer. In the first season they
achieved dramatic production increases: the poorer the land, the
larger the increase. In the second and subsequent seasons the
yields gradually declined until they were worse than they were in
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the beginning. The farmers then found that their land was perma
nently degraded and could not be restored even by an unusually
long bush fallow. The poorer the original fertility of the land,
the more rapidly and irreparably it became degraded. It was
alleged that some of the worst cases of erosion started when
farmers grew cotton in the 1960s.

The farmers and other non-technical users now II know II that
II fertilizer stimulates the soil and then drains it. II The worst
feature is that the most progressive and responsive farmers are
most likely to have suffered in this way. Thc~ keenest and most
effective e~tension agents are also placed in the difficult
position of having to recommend the use of a material which they
soon observe having bad effects after any extended period of use
on almost any Voltaic soil type.

The fact behind this phenomenon is that the particular
compound fertilizer recommended for intensive cotton production is
too acidifying to be repeatedly used on the naturally acid soils
of Upper Volta unless the acidifying effect is buffered by
applying large amounts of organic manure, rock phosphate, or lime.
This has been clearly shown by the classical s,tudies of the lRAT
research scientists and their currE~nt recommmendations emphasize
this.

It is probable that engrais coton was originally imported
because it was cheap and concentrated. This reduced transport
costs. Many seasons of research have conclusively proved that
these commercial advantages cannot compensate for its notorious
soil degrading effects, which simult.aneou~ly reduce Upper Volta's
productive potential and make it impossible for extension agents
to advocate fertilizer use. f.lost undesirable of all , it also
prevents farmers from improving their soil's fer~ility.

Fertilizer Recommendations for Farmers

At present, one of the few unsubsidized and profitable
fertilizer recommendations already proven in Upper Volta is the
application of rock phosphate to groundnuts. A considerable
proportion of this crop is exported from the farm and much of it
from the country. However, the use of rock phosphate depletes
potash from the soil. The fertilizer recommendation should there
fore include sufficient use of this nutrient to ensure it is not
depleted. In practice this would result in a mixture of rock
phosphate, potassium chloride, and sulphur being recommended as
groundnut fertilizer.

Sorghum and millet yields increase consid.erably due to the
residual effects of rock phosphate applicaticms on groundnuts.
Since most of the crop will be consumed on the farm and recycled
through defecation, it is probably unnecessary for fertilizer to
be applied to these crops when the farmer cultivates groundnuts.
1" armers who do not grow groundnuts: can be advised to apply low



doses of rock phosphate every three or four years. It would he
particularly profitable for them to make an applicati.on to fallow
land the season before it is cu11:.ivated.

Cotton and maize are two very profit.able crops which are
presently produced with high inputs of imported fertilizers. For
both crops, the ammonium phosphate in the engrais coton could be
advantageously replaced with local rock phosphate (activated as
suggested for groundnuts) and additional nitrogen in the form of
urea. The exact mixture would require limited research for both
crops. This would be justified by reducing the cost of imported
fertilizer and eliminating the acidifying E:!ffect of the engrais
cotton.

Fertilizer Applications

There has been considerable discussion on the l:>est way to
apply rock phosphate to maximize phosphate availability in the
first season after application. Undoubtedly the two best
techniques are first to spread and plow under immediately after
the rains end, and second to mix with organic manure before
spreading.

Neither of these are possible for the donkey traction farmer
fertilizing a bush field. The most feasible technique then is to
spread before scarification. This places the rock phosphate
particles in intimate contact with the surface soil. Subsequent
weeding cuI tivations improve phosphate release by replacing
phosphate-saturated soil around the particles with phosphate
deficient soil. Phosphate release can only take place rapidly
when the soil around the particles is damp, but this also
coincides with the period of greatest crop root activity.

Direct experimental experience is lacking on Voltaic
conditions to date, but it is probable that the presowing surface
application produces crop responses in the first season after
application that. are only slightly inferior to the responses to
deep incorporation from plowing. The total crop responses over
three to four seasons will be identical on phosphate deficient
s.oils. Thus there is no economic justification for farmers t.:J
increase expenditures with additional cultivations solely to
improve rock phosphate incorporation during the first season after
application.

Al though direct experience in Upper Vol ta is lacking,
evidence from similar areas suggests that rock phosphate and
sulphur can be used on groundnuts with a small improvement in
first-season response. The difference is unlikely to be important
on very phosphate-deficient upland soils, but might profitably
merit attention on the better bas-fonds soils.
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Fertilizer Use Profitability

A 1981 FAO report summarizes the results of 1,967 fertilizer
deminstrations done during the 1977-80 seasons. In this report
the authors state that engrais cotton imported for use \-lith cotton
and used as the basis for most fertilizer applications is
recommended as suitable for farmer use when the benefit exceeds
the cost by a factor of two. This i.s the case i.n Upper Volta when
fertilizer is subsidized. The 1981 FAO report summarizes the
results of 1,967 demonstrations throughout Upper Volta during the
1977-80 seasons.

As Table 1 shows, several of the fertilizer regimes using
imported fertilizer have profit/ input ratios exceeding 2.0 when
the subsidized prices are used and are thE~refore considered
suitable for extension to farmers. However, thE~ report also shows
these ratios all drop to below 2.0 when the esti.mated world market
prices are used. While it seems 'to be acceptable to subsidize
fertilizer prices to farmers growing export cr()ps which will pay
the cost of the foreign currency sUbsidy when exported, the
subsidization of fertilizers imported to grow subsistence crops is
more difficult to justify.

In fact, the table shows that the only fertilizer application
giving a profit/inpu~ ratio over 2.0 when unsubsidized prices are
used is local rock phosphate on groundnuts. Adoption by farmers
of .this practice is said to be hindered at present by the low
cost of imported fertilizer.

The subsidization of imported fertilizer is producing other
undesirable effects. Engrais cotton and urea are both acidifying.
If used repeatedly on the poorly buffered acid soils covering the
greater part of the country, they will eventually cause the soils
to deteriorate to the point where arable cropping is no longer
practical. Table 2 shows that, pez" unit of total phosphate, the
local rock phosphate was cheaper in November 1981 than imported
materials were a year before. The present subsidization policy
therefore actually subsidizes expensive mat~!rials which will
destroy soil fertility and hinder the adoption by farmers of the
only genuinely profitable fertilizer.

The only major advantage the imported soluble phosphate
fertilizer possesses is that it gives a more rapid and larger crop
response during the first season of application. However, it is
technically possible to increase the first season response to rock
phosphate by mixing it with a small proportion of acidifying
material to promote faster breakdown.
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Appendix 2, Table 1. Profitability on F~!rtilizers in E~AO Demonstrations

Enqrais Percent Profit/input ratios
No. of Coton Urea Crop SUbsidized Unsubsidized

Crop Demonstr. (kg/ha) Lkg/ha) ResEOJl!e Fertilizer Fertilizer

Local 607 100 50 72 1. " 1.1
Sorghum 150 50 11:-4 2.3 1.2

Improved 117 100 50 54 2.1 1.2
Sor~hum 150 50 93 2.7 1.4

Local 288 100 50 54 1.6 0.9
Millet 150 50 92 2.1 1.1

Local 106 100 150 84 1.6 1.1
Maize 150 100 89 1.8 1.0

Cotton 192 150 0 71 3.1 1.2

Groundnuts 557 140 0 6·S 3.2 1.9
250* 41 4.1 2.5

*Rock phosphate used instead of engrais coton.

Source: "Report on Fertilizer Profitability in FAO Demonstrations", FAO 1981.
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Appendix B, Table 2. Unit cost of 'P 205 in Fert.ilizers at end of
1980

CFA/kg Origin

Rock phosphate 25% 124* Voltaic

Rock phosphate 33% 194 Imported

Triple Super 46% 204 Imported

Diamm< Phosphate 35% 155 Imported

Remarks

Normal quality

Price corrected for
nitrogen content
valued as
urea equivalent.

Engrais Coton 23.5% 288 Imported Price corrected for
nitrogen content
but
includes value of
Kcl.

Source:

Note:

IIReport on Fertilizer Profitability in FAO Demon
strations,1I FAO, 1981.

·Price delivered Ouagadougou, November 1981.

Groundnuts have an important nutritional requirement for
sUlphur. Experiments in Nigeria and Kenya during the early 19708
showed that a small mixture of elemental sulphur with rock phos
phate produced a crop response equivalent to super phosphate. It
is probable that a similar technique could be developed with an
acidifying material supplying ni1:.rogen. The rock phosphate
application rates could then be reduced.

Table 3 shows the results for the first two experiments to
examine this possibility in Upper Volta during 1980 (Projet
Phosphat, 1981). The results for the 1981 series experiments have
not yet been analyzed, but they are known to indicate the same
general trends.
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Appendix B, Table 3. The Effect of SUlphur Additions to Rock
Phosphate

Nutrl.ents kg/ha Crops Yields k9/h~

Fertilizer Treatment N P2O,5 Sorghum Grain Groundnuts-
Rock phosphate normal 22 54 ° 1,146 913

Rock phosphate 27% S 22 54 1.5 1,160 1,073

Rock phosphate 55% S 22 54 3.0 1,467 1,060

Rock phosphate 83% S 22 54 4.5 1,301 1,153

Triple super phosphate 22 54 0 1,428 847
(1,062)

Source: "Report on Fertilizer Profitability in FAO
Demonstrations," FAO, 1980.

The median dose of sulphur caused a 28 percent increase in
sorghum yield, comparable to the yield obtCiined from the same
amount of phosphate applied as soluble triple super phosphate.

The sulphur treatments increased groundnut yields progres
sively, as anticipated. The yield recorded for the soluble phos
phate treatments is almost certainly lower than would normally be
expected. The yield extrapolated on the basis of table 1 is shown
in parenthesis at the bottom right of table 3.

There was no "without phosphate" control treatment in this
experiment. On the basis of the results in table 1, the control
yield would have been about 648 kg per ha~ This suggests that
response to the best sulphur treatment was about 505 kg per ha.
At current controlled prices this would have been worth about
30,000 CFA. The cost of the rock phosphate would have been 6,700
CFA. The exact cost of the 4.5 kg of sulphur is not known but is
certainly only a small fractioll of the value of the groundnut
response.

Another operational benefit of the SUlphur additive in the
rock phosphate is that it permits the mixture to be applied as if
it were a soluble phosphate material.
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National Policy for Safe Fertilizer Use

It is understood that engrais coton subsidization will be
stopped in 1982 in order to permit the importation of other
fertilizers. This welcome step is nc)t really sufficient to ensure
that safe fertilizers will be imported because nonacidifying
fertilizers tend to be less concentrated and therefore cost more
to transport. There appears to be a need for a national
fertilizer advisory committee comprising the soil scientists and
agronomists now doing research in Upper Volta. This coromittee
would draw up an approved list of safe nonacidifying fertilizers
which would thereafter form the basis for commercial importation
until rock phosphate mixtures become available in sufficient
quantity.

The economies possible from the local bulk blending of
fertilizers are considerable. Such blending will have to be
developed for rock phosphate in the future and there is much to be
said for developing this capacity now to reduce the cost of
imported material.

Fer1;.ilizer Mixing Plqnts

In 1978 the IFDC recommended constructing a fertilizer mixing
plant to enable cheap "straight" fertilizers 1:0 be imported in
bulk and mixed in appropriate proportions for particular crop~.

'rhe prospect of the widespread use of rock phosphate blended with
different amounts of imported fertilizer makes the provision of
local blending plants more urgent. In order to avoid the waste of
unnecessarily moving fertilizer materials to and from a single
blending plant, it would be expedient to have several plants
constructed at logical distribution points. Although the original
proposal was for a single blending plant with a capacity of 6,000
metric tons per year, the potential annual use of rock phosphate
is 50,000 metric tons.

Soil Nutrient Depletion in Crops

The estimated deple'Cion of soil nutrients ,,-'hen marke·;;.able
crops are exported from the farm is ~hown in t~~le 4.

There is considerable loss of calcium <and magnesium from
leaching as a result of soil acidification when engrais coton is
used. There is also an important SUlphur loss when this nutrient
is not applied during groundnut production.

When rock phosphate is applied, the only important nutrient
depletions are of potash and sulphur.
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Appendix B, Table 4. Nutrients Removed from Soil during Production of
One Ton of Marketable Crop:

Crop Nutrients

P20S K 0 CaO !'igQ-2--

When no fertilizer is used:

Seed cotton 8 3 1
Groundnut pods 5 8 2 trace
Millet grain 10 11 3 trace
Sorghum grain 5 5 1 trace
Maize grain 10 12 trace trace
Cowpea grain 3 12 trace trace

When engrais coton is applied:

Seed cotton 0 0 80 26
Groundnut pods 0 0 52 17
Millet grain 0 0 11 3
Sorghum grain 0 0 10 3
Maize grain 0 0 9 3
Cowpea grain 0 0 9 3

When rock phosphate is applied:

Seed cotton 0 10 0 trace
Groundnut pods 0 7 0 0
Mille"C. grain 0 10 0 0
Sorghum grain 0 4 0 0
Maize grain 0 11 0 0
Cowpea grain 0 11 0 0

Source: IRAT, 1980.

The nutrients in the marketable crops are only lost if the
crop is exported abroad. Cotton seed (which contains nearly all
the nutrients) and cereal grains are almost completely consumed
wi thin Upper Volta I s national boundaries at present. The
nutrients in them may therefore be expected to be eventually
recycled onto arable land somewhere in Upper Volta. In contrast,
groundnuts are often exported and the nutrients in them are lost
from the national resources. When rock phosphate is applied, the
loss is confined to potash and SUlphur among the macro nutrients
(some micro nutrients such as molybdenum are also exported). To
maintain the fertility of the national "farm", it is therefore
necessary to replace those nutrients known to be exported.
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Some nutrients become available for crop groYNth as a result
of soil mineral weathering, but until the magnitude of this
replacement is determined, it is prudent to import potassium and
sUlphur in quantities sufficient to replace the known exported
losses.

It is not possible for the ni1:rogen exported abroad in the
marketable crops to be accounted for in the same way. At present
most of the nitrogen ~vailable for crop growth results from
atmospheric nitrogen fixation. Very large percentage yield
increases can be obtained with imported ni t:rogen fertil izar
applied to cereals and cotton but national self sufficiency in
cereals can be attained by application of rock phosphate alone.
This could be achieved with application of less than 50,000 tons
of rock phosphate annually.

The use of imported nitrogen fertilizer is probably only
justified for crops where the export (or import substitution)
value of the crop response exceeds the fertilizer's cost. Cotton
is the only crop to which this applies at present, but the
production of a larger cereal grain surplus in the future might
paradoxically justify importing nitrogen fertilizer to increase
the size and profitability of the surplus when exported.

The acidifying nature of engrais coton may be expressed as
follows: every 100 kg of engrais poton requires 68 kg of lime
equivalent to neutralize the acidifying effect and stop the soil
from becoming more acidic. About 50 kg would be dissolved in the
soil solution as temporary acidity which might be neutralized if
the nitrogen were lost from the system by burning crop residues.
Eighteen kilograms would be permanently lost t.hrough drainage,
leaving the soil permanently acidified by an equivalent amount.

In contrast, a neutral nitrogen fertilizer would not acidify
the soil at all and might be expected to add calcium to the soil
cation exchange complex, leaving it less acidic than before. The
equivalent N as "Nitrochalk II (24.5 percent N) would only solu
bilize 10.9 kg of lime equivalent as temporary acidity which would
all be likely to return to the exchange compleJc. Rock phosphate
does not acidify at all but acts as a neutral buffer stabilizing
the soil near PH 7.0 where it is present in excess.

Urea, the cheapest and most concentrated nitrogen fertilizer
manufactured, does acidify soil and exacerbates the bad effects of
engrais coton. However, it is not strongly acidifying and would
cause no serious degradation when used in low dosage with rock
phosphate as Christensen suggests (Christensen, 1981). It has
been known to damage crops when high dosages are applied to the
seedbed and also when used on alkaline soils. The proposed
fertilizer advisory committee should consider the advisability of
continuing to use urea for intensive crop production in preference
t'J "Nitrochalk" (calcium ammonium nitrate).
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Soil Nutrient Depletion by Exported Cattle

Another important Voltaic soil depletion results from export
ing livestock. It appears an equivalent of about 5,000 tons of
rock phosphate is exported by this means annually.

The Future Rock Phosphate Fertilizer Industrl

As suggested in the main text, the first step towards rati.·n
alizing Voltaic fertilizer use should be the removal of the sub
sidy on engrais coton. It is hc)ped this would be followed by the
publication an approved list of fertilizer materials, which should
be the only materials authorized for importation and farmer use.

The cheapest fertilizers are likely to be IJ straights"
containing only one or two nutrients such as urea (46 percent N).
The International Fertilizer Development: Corporation (IFDC)
mission showed that mixes of straight fertilizers ~ould be made
locally which would reduce the cost of fertilizer delivered to
Bobo Dioulasso by about 40 percent. There will still be a need to
mix fertilizers for individual c:rops, so the next step in ferti
lizer use development would probably be to establish small
fertilizer blending plants to serve a particular area's needs.

In their simplest form t.he IIblending plants" could be people
with shovels and some sacks. However, it would probably be more
cost effective to move to a higher technology based on one-ton
containers as the IFDC mission suggested. A consulting team needs
to study the feasibility of this development. The team should
consist of an industry specialist in fertilizer blending, a sales
specialist, and an agronomist. This study should take place in
1982. Its scope of work should include a preliminary review of
the rock phosphate research results and a fuller examination of
the crop-soil requirements affecting future fertilizer needs.

If possible, the same team should return at the end of the
1983 cropping season when the 1983 rock phosphate experimental
results will be available. The scope of work should concentrate
mainly upon the future technical use and exploitation of Upper
Volta's rock phosphate. The report should be the main document
available to American manufactllrers considering intervention in
the Upper Volta fertilizer market. Progress in developing the
sale of locally-blended fertilizer should also be examined.

The recommended preliminary steps can therefore be sumMarized
as:

Establishment of regional blending plants for the
commercial sale of locally mixed fertilizers: and

Examination of the future form of the rock phosphate
industry.
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It must be emphasized that there is definitely a potential
market for the commercial sale of imported fertilizers. Ini
tially the most profitable area will be the sale of low dosages of
cheap straight phosphate fertilizers containing some calcium.
Sales campaigns should probably be directed to village groups and
projects rather than individual farmers in the first instance.
The key would be dedicated salesmanship based on sound technology.
Both will be needed to overcome the prejudice against fertilizer
resulting from the farmers' experience with engrais coton.

The exact reserves of Upp~r Volta in rock phosphate are still
uncertai, but there is no doubt that a very large sales volume is
possible. Christenson envisages applying 100 kg to a quarter of
the arabl:e surface every year (50,000 tons). "Fertilization
minerale" recommends 400 kg on the whole cotton surface (32,000
tons) as a minimum. At present, only I, 000 tons are being
distributed per year.

Certain information still needs to be obtained to ensure the
maximum response to rock phosphate. The trace nutrient content
(molybdenum in particular) has not been pUblished. It is impor
tant to determine what additives are necessary to maximize Nitro
gen fixation. The reaction of the rock to other possibly
acidifying solubilizers such as urea or ammonium sulphate does not
appear to have been examined yet. By the end of 1983 these
aspects should be clarified and the :tttitudes of potential
large-scale entrepreneurs towards entry into the fertilizer
industry should be clearer.



APPENDIX C

ANIMAL TRAC'rION

There are two generalizations about animal traction under
lying current policies. They are not invariably valid, and
national policies based upon them may not be maximizing the
potential impact on national and individual farm incomes.

The first generalization is that. bovine traction is always
superior to donkey traction: therefore all farmer.s should even
tually adopt it. It is alleged that c~xen produce more manure than
donkeys~ donkey cultivations (with the houe manga, an expanding
CUltivator) p ... omote desertification~ and work c)xen increase in
value as they mature while donkey values decrease~

The truth does not match the myth. First, a donkey eats less
than a pair of oxen and therefore produces less manure when stall
fed. However, a donkey is very much cheaper to maintain
t.hroughout the dry season and releases; labor for iiIternate income
generating activities by the farming family.

In the second instance it is sufficient to note that all
practical cultivation methods using currently available equipment
are likely to promote desertifica.f:'.ion in the nutrient deficient
soils of semi-arid areas.

Finally, the appreciation in work oxen's vaLlue favors their
purchase as an investment but d(,'~s no.... reduce their day-to-day
operating costs. That some farmers WnO own cattle lodged with
herders actually use donkey traction indicates their appreciation
of the lower operating costs of this lIpower unit ll

•

The second generalization is that animal traction lIincreases
yields II • While this has been experimentally proven in many West
African environments, it is not certain that the deep plowing
recommended before sowing necessarily raises farm incomes or is
generally practical for Voltaic farmers. The very high cotton and
maize yields obtained wi th the extension packages do not prove
deep plowing's profitability because the packages include lavish
use of subsidized inputs and heavy manure applications.

In fact, the emphasis cn increased yields appears to have
resul ted in neglect of the proven abiL.. ty of animal traction to
increase the farmers' cropped area when inter-row weeding culti
vators are a component of the animal traction package. For
example, in 1980 in the Eastern ORO it was reported that while all
farmers possessed plows, only a portion of them had weeders.
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The agricultural sector strategy team believes it 4 8

essential that all forms of animal traction should be eVllui~tE;'d

and developed primarily as tract.ion power sourcns. 'l~he$e f1t~<,;~d to
be matched to farm size and the maximum draft (depth) reg p ~ ~. ';1 by
field operations. It is improbable that a particular unit w;~Ll be
optimally adopted to all environments. It is also unli.k'~dy that
any single system of draft animal husbandry will be practical for
all farmers. It is particularly unlikely that the package
consisting of bovine traction and stall-fed oxen is apr;z;'opriata
for areas with 900 mm or less of annual rainfall. Its llf~e in
these areas may involve farmers in unnecessary expenditur't"s.

Animal traction research and development ie being caI'i'ied out
by many different agencies. It 'nas been di.fficul t '':'CI cbt~i.n a
comprehensive view of what is happening. 'Ifhe bJ~tiona.l Training
Centre at Boulbi has research responsibilities, but it appears
these are mainly confined to i.mproving the "i.ntensive stall-fed
bovine II system. There is a need to improve the process for
exchanging information between t~he parties involved.

Tillage and Weeding Methods in the SUQ,an Zor!..~

Run-off is a particular problem in areas r.eceiving less than
900 mm of rain per year. The early rains are typically intense.
The soil is bare of all cover and forms a hard-to-penetrate crust.
Plowing imme('iately after the rains end undoubted:"'y alleviates
this problero-, and provides an opportunity for incorporat:.lng organic
matter, fertilizer, or both. Unfortunately, th~ cereal crops und
cowpea inter-crops most frequently grown in the zone mature after
the rains end so the soil dri.es out and bet.,:omes -too hard for
donkey traction cultivation at that time. It is also exceedingly
heavy work for bullocks to plow the land after it has dried out
even if it is possible to penetrate deep enough using the standard
moldboard plow.

The present advice to ox traction farmers is either to plow
after the rains have softened the ground and sow ceZ"eal crops
late, or to establish crops with hand techniques and use the plow
only to prepare the land for groundnuts. Not only does plovling
after the rains delay planting the cereals, but in years when the
rains are late or short it also significantly reduces the portion
of early rainfall which the hoe farmer can use for crop growth.
Thus there is a need to develop an ox-traction technique that
allows timely sowing while exploiting the oxen's additional power
potential.

The donkey-power cultivators are able to sow earlier because
they only attempt to break the soil's surface with light scari
fication. This reduces some potential run-off and does not
seriously delay hand sowing. It also partly explains the popu
larity of donkey traction, even in areas where farmers already
own oxen.
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The houe manga seems to provide the best-developed equipment
for inter-row crop cultivation using donkey power. Indeed, some
farmers are known to sow their crops lion the square II so their
crops can be weeded in two directions at right-angles. This
II cross-blocking II considerably reduces the amou.nt of early hoe
weeding but at the price of a complete crop cover later in the
season. It ~hould therefore not be practiced in fields with a
serious erosion hazard. Early sowing in all zones protects the
soil surface by maximizing the crop cover during the later peak
rainfall period.

Planting cereals early produces a 30 percent increased yield
over a crop sO\'m only one week later. However I there is less
advantage to sowing legumes extremely' early SinCE! they do not need
to benefit from the high nitrogen status developed in the soil
through the "Birch effect ll

•

Traditional farmers are well aware of th~ value e;f early
planting and are prepared to risk poor crop establishment by
planting during the first II p l anting rain ll

• This is the first rain
day wh~n approximately 20 mm of rain falls after the beginnir-g of
the period which local experience shows to be potentially sa.fe for
planting. If cereals are planted considerably later than the
earlier optirr,um they are in danger of being attacked by shoot
flies and other insect pests. Kamboinse research stati.on reports
indicate this isa serious problem when new short-term varieties
are planted IIla te" to ensure their gClod establishment.

In areas where annual rainfall generally exceeds 900 rom, the
earliest rains are not normally as intense as they a.re in drier
zones and run-off is not such an acu·te problem. Ther,= is ~till a
yield benefit to be obtained from planting early, but this is
partly compensated by the greater benefit obtained in this zone
from thorough seedbed preparation and resultant '~eed control
improvement.

It is also more common for fertilizer to be used on crops in
this zone. This reduces the benefit from ealrly planting and
places a premium on good early weed control. The use of the
inter-row weeder with oxen is often followed by molding up the
soil with an ox-drawn ridger. The total package of early plowing
suplemented by inter-row weeding and followed by ridging has been
observed to provide excellent weed ccmtrol for cotton and maize in
the southwest. Both these crops are suited to being planted some
weeks after the r~ins have started and are normally heavily
fertilized.

Water Conservation Agronomy in the Sudan Zone

The hoe farmer has comparatively few options ft')r improving
water conservation and reducing run-off. Regular rotational
shifts to more fertile fallow land has been the main choice
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of the hoe farmer throughout West Africa. In Upper Volta, the
ready availability of mineral fertilizer will maximize the value
of the rotational shift by increa~sing crop vigor and. protecting
the soil surface during the establishment of the first crop.
Where specific water conservation earthworks are constructed, the
increased fertility will multiply their effect. At present,
however, it appears that hoe farmers are comparatively indifferent
to the value of cultivation practices that conserve water.

The farmer using ani.mal traction has many techniques
available to control weeds and conserve water. Reference has
already been made to the operational difficulty farmers experience
if they attempt to plow their land after the cereal and cowpea
harvest. It should be technically possible to do this if the oxen
are provided with improved equipment. A pair of oxen in good
condi tion when the rains end should be able 'to pull at least a
frame with three chisel tines in order to bJreak up the soi1 1 s
suri:ace crust. Various rotary spiked cultivators could also be
used to give just as good soil penetration with less draft (depth)
but at the price of less thorough ~;oil cracking below the ripping
level. Unless improved equipment is introduced for oxen use, it
is unlikely that oxen I s considerable power adv,antage over donkeys
can be utilized.

One well-proven technique found profitable in Kamboinse is
"tie-ridging". Crops are planted on ridges and the furrowed
bottoms are "tied" to make a series of small basins that collect
rain and allow it to soak in. Considerable yield increases have
been demonstrated at Kamboinse at sites where soils are shallowest
and crops suffer mo~t: from drough1:. So far this technique has
been tested in experiments where the ties were handmade, but there
are several machinery designs enabling ties to be made with animal
draft equipment. Introducing sE:!veral simple tier units for
testing at Kamboinse should be given a high research priority.

Profitable Use of Oxen in the Sudan Zone

A typical Sudan zone farm would normally plant about 25
percent of its area in groundnuts. The groundnut hay would be
carefully conserved for use at the beginning of the rains.

Farmers' equipment would include: a ripper-tier which can
also be used for ridge reduction and drilling crops with a sowing
tube: a chisel plow or spiked roller: and an earthmover grader
blade. The f.armer would probably have a donkey and cart for light
transports. The oxen could also pull a sled if a cart was not
purchased.

The farming year would start after the groundnut harvest when
Lhe groundnut land would be tie-ridged while the ground is still
liloist. This would be the first land sown in cereals during the
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following season. The oxen (which always work ()n a short yoke,
offset when necessary) would then be employed on road grading each
morning until after the cereal harvest. The hard cereal land
would then be "busted" with the spilced roller ()r furrow ripped
with the chisel plow. The roller would be pref,erred because of
its lower draft. The cereal straw would be left in position as a
thin mulch.

The oxen would then retire to the bush until required before
the rains. Just before the rains they would be fed with conserved
forage and retrained with more spiked roller work to further
soften the land. As soon as light rain occurred, the ripper tier
would come into service again until the first sowing rain.

with the first sowing rain the ripper tier would be fitted
with a sowing tJhe to rip the tops of the groundnut land and sow
the first cereals.

When the land dried out the tier would go back to inter-row
work until the next sowing rain, and so on. After all the crops
are sown, the ripper-tier would make one pass before hand-hoe
weeding and thinning, and another pass when seedling weeds have
~egun to re-emerge on the ridges. ThE! second cultivation rebuilds
the ridges to their maximum height and covers all the seedling
\'leeds. The oxen then rest for about two m()nths until the
groundnut harvest. The groundnuts are lifted by running the
ripper tier under the row.

The oxen would be employed for a minimum of five months ea~h

year. Part of their earth moving would be used for cOnuTIunity~
funded revenue-earning public works. This is a very important
part of the "package".

All of the equipment can be made and repaired by an artisan
using a gas welder. It would probably cost about 25,000 to 30,000
CFA altogether (the cost of a standard plow).

This example of an "arid zone farming yearlJ is intended to
show how very different such a system needs to be from the "bovine
traction package". The oxen are only fed when they have especial
ly taxing work at the begi~ning of the rains. However, the use of
oxen for public works earth moving projects would also require
supplemental energy rations.

Animal Traction Maintenance Packages

The current recommended package of practices for traction
oxen is well-suited to the conditions of the south and southwest.
The oxen are to be kep~ in a covered barn to reduce their exposure
to tsetse attack. They are fed on crop residues and dried bush
grasses which are stacked close to the barn. The oxen are kept in



C-6

training throughout the dry season and can therefore be regularly
used for transport. This facilitates the collecting of dried
forage and crop residues at the end of the rains. Large amounts
of forage can eventually be used as organic manure, and the farmer
is able to genuinely increase his farm area's fertility by buying
concentrates such as cottonseed cake.

Because the oxen are kept at the farm, they are regularly
handled and remain tame. They are also much more accessible to
verterinary services for routine prophylactic treatment.

All of these advantages commend this syst,em for use in areas
where the dry season is short and there is plenty of forage. The
only disadvantage is that the farmi.ng family helS to spend a lot of
time looking after the bulls and collecting forage. In some
circumstances the opportunity cost of the maintenance effort is
higher than potential income which could be earned in other ways.

This is apparently not accepted as a major constraint in
official thinking. If the high cost is considered at all, it is
regarded as an inevitable expenditure justified by the many
secondary benefits which the system produces (organic manure,
farmer settlement, transport availability, superior medical
attention, and so on).

In areas where the dry season is longer and there is less
forage, this method of oxen maintenance becomes progressively more
difficult. It is reportedly practiced by very few farmers in
areas having less than 900 rom of annual rainfall. Inevitably
these farmers are forced to adopt a much less intensive system.
Typical systems that are progressively less intense include the
following:

The oxen are housed but driven out to graze on crop
residu(~s daily. After the crop residues are consumed they
are taken out daily to graze in the bush. A competent
farmer will provide salt licks throughout this period and
keep about two months' conserved forage for consumption
during the heavy work period of crop establishment. The
oxen need two-to-three weeks of retraining and ration
feeding to prepare them for work.

The oxen are housed only until transport of the harvest is
over. Afterwards they are sent to herders to graze in the
bush. Then they return to the farm shortly before the
start of the next season's rains.

~

The oxen are not housed and spend only the crop establish-
ment period on the farm. It is not known whether this
system is used in Upper Volta. It is particularly useful
for transhumant cattle owners who do some farming. The
oxen usually require little annual retraining because
their owners herd and work them throughout the year.
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The debt repayment burden is often cit~ed as a major
constraint to bovine traction adopti()n. This does not ari.se in
families which already own cattle. Nevertheless, there are many
cases of cattle-owning families who actually practice donkey
traction. The only logical explanation is that they find it
difficult to maintain their oxen on their farm income. The
widespread use of donkeys is certainly partly due to their lower
maintenance costs. It is also very likely that their draft area
capacity better matches the sizes of sudan-sahelian farms.

Donkey maintenance has received much less clttention. There
are several private donor development projects where the problem
may be receiving attention, but it was not possible to obtain
details of any recormnended "donkey maintenance packages".

It is desirable that the potential of the donkey, which is
thriftier, hardier, and develops a higher proportion of its weight
as draft than the single ox, should be fully developed as an
alternative to the " s ingle ox" concept. The lat.ter may turn out
to have too high a maintenance cost for the arid zone farmer.

Existing Animal Draft Equipment

Existing animal traction equipment is designed primarily for
use in areas with annual rainfall of over 900 mm. The recommended
practices are applicable mainly to cotton and maize. There are
also complaints about the weeder I s performance (ICRISAT I 1980).
Although a plow and a cultivator are available as a set for use
with donkeys, most farmers reportedly use the houe manga as their
only equipment. This unit has been criticized j:or its inability
to break the surface crust to improve infiltration. The fact that
it is very widely used for weed control suggest.s it is a well
proven unit meriting further develc)pment. There is almost no
information about the field performance of other donkey-drawn
implements.

The plow/ridger unit supplied as standard equipment to all ox
traction farmers is a good conventional design.

The triangular weeder unit was designed for use with spring
weeder tines. It is probably a satisfactory machine for inter-row
weeding in wetter zones despite its already noted problems. It
has also been fitted with rigid chisel tines for ripping the soil
surface prior to the start of the rains. The original frame was
found to be too weak and has now been redesigned and strengthened.

However, the design remains an unsatisfactory adaptation with
inherent weaknesses. This is due to the use of vertical chisels
with angled points. When the points wear out, they have to be
rebent and repointed by the nearest COREMMA depot. The vertical
shcinks are also subject to constant stresses which will either
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bend them or distort the frame. There are
designs of rigid tine cultivators which have
oped for exactly the cultivation required.
imported for field testing with a view toward

many well-developed
already been devel

Samples should be
local manufacture.

Animal traction carts are mostly donkey drawn. This probably
reflects the lo'wer operational costs of the "traction unit ll rather
than any technical superiority of donkey over oxen. The degree of
gross overloading frequently seen on donkey carts in fact suggests
that the designed capacity needs to be increased to meet current
use requirements.

The only readily available seeder is the "Super-Ecoll. This
is a well-proven machine but is expensive and quite complicated.
Also, it cannot sow unlinted cotton.

New Equipment Which Might Be Introduced

There is a need to develop an animal traction system which is
specifically adapted to the needs of drier areas. It is unlikely
that the present range of equipment manufactured in Upper Volta
can be adapted for this purpose. 'rhere are many suitable designs
Which could be used and there is a need for an adaptive research
program to identify a suitable range of equipment.

Urgent needs that have to be filled befcJre animal traction
can be effectively extended in the Sudan zone are:

Chisel plows which can effectively break up the surface
crust before the arrival of the first sowing rain.

Sowing equipment which, if expedient, can be used to
II sow-cuitivate" on an unprepared seedbed even before the
first sowing rain.

An effective tier-ripper for use in tiE!d ridges.

All of the listed equipmen·t has alrecldy been developed
elsewhere. The drill sowing problem was solved thousands of years
ago in Asia by the use of the hand-metered "sowing tube ll

• All of
the existing equipment can be fitted with a tube by the farmer
himself. The method seems to require only publi~ity and
extension.

The most valuable potential use of paired oxen in the Sudan
zone is their earth-moving ability. With very simple grader
blades, farmers can help maintain roads and build water conser
vation banks and dams at a time when they would not otherwise be
earning revenue. This is a major advantage ()f paired oxen over
:ionkeys.
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A spiked roller can be used to obtain penetration of hard dr:z'
soil crusts with a minimum of draft. This can be made most simply
with a 44-ga110n drum pierced with large bolts. The drum is
ballasted with just enough soil to ensure penetration. A single
donkey can pull the drum. A high tec:::hnology riding version with
the driver I s weight added to the ballast is not much more
expensive.

Reference has already been made to the need to introduce
ripper tier equiPment.

Harnesses

Harnesses seen on donkeys were locally made from miscel
laneous materials. Despite their nondescript appearance, the
samples examined proved to be well-designed and strong enough.

The double ox-yokes for humped oxen that farmers use were
also satisfactory, but it appeared there is no simple or satis
fact.ory technique for yoking oxen without humps at present. The
current policy is to develop a crossbreed between the large humped
Zebu and the tsetse-tolerant Ndama (without humps) for use in
tsetse-infested areas. The alternate policy of importing one of
the larger, improved Ndama strains from Senegal or Ivory Coast is
said to be politically difficult. Meanwhile, photographs and
reports indicate that the ubiquitous "horn yoke" which is both
cruel and inefficient is still being used with Ndamas in parts of
Upper Volta. Single ox harnesses have been designed for Ndamas
",hich can also be used with paired oxen, however I they are
comparatively complicated and expensive.

Single ox traction is now being developed as an intermediate
stage cetween the single donkey and the paired oxen. While this
concept has little to commend it, there does seem to be a real
operational advantage to maximize the inter-rO\ll weeding output
from a pair of oxen by using them in turn to work a longer day.
An additional expenditure on two single harness sets and extra
chains is required to achieve this.

It remains to be proven that an increase in farmer income
will occur from the replacement of single working donkey with a
single working ox. There are many alternate opportunities for
exploiting the great power of a pair of maturE~ Zebu for other
profitable operations besides pre-sowing plowing and inter-row
ridging.

For all inter-row cultivations l:he Voltaic farmer is taught
to use the IIlong yoke ll so that the oxen are separated by two crop
rows and an inter-row. Experience in other countries has shown
that lIoffset hitching ll (in which one animal wal]~s in the weeded
inter-row and the other in an adjacent inter-row) has many
advantages. The short yoke is used for all operations allowing
the oxen to develop greater traction Clnd accuracy.
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Reconnaisance surveys in 1980 noted the "physical diffi
cul ties of passing the tool through muddy laoil ll \'lhen weeding
cotton. Experience and some not very clear discussions in the
field suggest this was probably due to problems with controlling
poorly trained oxen hitched to the long yoke. Molding up the soil
which is done later in the season with a (much more easily
steered) ridger does not seem to present the same problems even
though the effort required is greater.

Manufacture and Supply of Animal Traction Equilnent

The general outlines of animal traction equipment manufacture
and supply in Upper Volta are better than thosE~ in most developing
countries. However, there seem t~o be illogical features which
merit comment.

Animal
components:

traction equipment consists of two sorts of

• Mainframes and attachments which last indefinitely: and

Parts that wear out.

A logical system of manufacture and supply procures the components
in the first category from the che,apest and most efficient source
with the minimum expenditure of overseas currency. Components in
the second category are best made locally by a,rtisans on customer
demand, or should at least be produced in quantity within the
country.

In Upper Volta, ARCOMA manufactures mainframe equipment.
This is not necessarily the cheapest and most efficient method.
At present there are widespread reports of equipment shortages
while the ARCOMA factory is reportedly (and observed to be)
pracucing below maximum capacity. It is at least arguable that
mainframes and components could be: produced in large batches and
imported from abroad until the ARCOMA problems are rectified.

It was also observed that most parts of the standard
equipment that wear over time are made of high quality steel.
These are not manufactured in Upper Volta and cannot be replaced
by locally manufactured items. Simple modifications in the
existing equipment's design would enable steel wearing parts to be
used which could be locally manufactured in Upper Volta.
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VARIETAL IMPROVEMENT
AND SEED MULTIPLICATION

Peasant farmers in West Africa t s semi-arid zones typically
cultivate a wide range of locally adapted cereal and other crop
varietie$. These are usually tolerant to local diseases, pests,
and drought. Al though they are often reputed to have very low
potential yields, this is usually incorrect. Potential yields are
only low when the environment makes a high yield potential
unnecessary. The very late maturing sorghum varieties that
produce a whole crop on residual moisture have maximum potential
grain yields on the order of 1.5 to ~!. 0 tons per' ha. These are
closely correlated with the soil moisture storage capacity in the
environments to which they are adapted.

Early maturing sorghum types usually ha'V'e much higher
potential yields on the order of 2.5 to 3.5 tons, per ha. These
are varieties which normally produce less than a ton of grain per
l''1ectare on the semi-arid zones t typically impoverished and
drought-stricken soils.

There are so many well-adapted local cereal varieties that it
is usually not possible to identify anyone local variety
versatile enough to be superior to other local varieties over a
sufficiently wide area to be worth multiplying in a seed
production scheme. Many seasons are usually required before
superior new varieties can be produced in breeding programs.
However, it is worth emphasizing that long-term breeding programs
in other countries have produced new varieties that farmers
recognize as superior to all comparable local varieties in every
respect over areas of millions of hectares.

Therefore, long-term international breedin~; programs like
those ICRISAT and IITA conduct at Kamboinse should be retained
even though there may be no apparent benefit after a decade of
breeding activity. Despite the high probability of eventual
success, however, the likelihood of an early return on investment
in a breeding program is highly problematical.

Breeding Program Objectives

Crop breeders have a wide range of techniques. Given time
and resources, they can usually produc:e new cultivars superior to
existing material in almost any enviro,nment.

Unfortunately, the objectives for which they are breeding are
often not clearly defined. In the past there has been an emphasis
on high production "green revolution" varieties developed for use
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with a package of high technology inputs. The spectacular failure
of some of these package approaches has usually been blamed on the
plant breeder involved and distrac·ted attention from the breeders'
achievements in producing improved varieties for peasant farming
systems.

The breeding objective for countries like Upper Volta needs
to be defined so the variety tested is adapted to the modal
climate but tolerates extreme climatic variation without complete
crop failure. The agronomic systern for which the variety is being
bred also needs to be well described to the breeders. This is at
least as important as palatability and other consumer preference
characteristics.

The accurate definition of the breeding objective should be
based on a farming systems research program that studies peasant
farms where the products of the program are going to be used. The
farming systems program should alsc> stimulate novel crop enterpri
ses (such as insect-protected cowpeas). This is particularly im
portant when the novelty is potentially profit~able, since experi
ence shows farmers will make fundamental changes in their
tradi tional system to 2\ccommodate it.

MUltiplication of Improved Varieties

Farmers using the "cotton pacltage" of fertilizer, insecticide
spraying, animal traction, and seed dressing are all using
recommended cotton varieties. It is probable that other farmers
who grow cotton informally for domestic use are also using
improved cotton varieties. ThE~re is no need to al ter this
situation.

Maize grown with an extension package of recommended
practices is also believed to be an improved variety issued by
IRAT (Jaune Flint de Saria). The variety NCB Jaune will probably
be recommended for use on farmer fields before 1983. Both these
maize varieties will need to be multiplied for large volume sale
to farmers during the 1983-88 projE!ct period. It is also possible
that hybrid maizes IRAT is now testing will be recommended for use
during this period.

It is not certain that sorghum varieties will be recommended
that are strikingly superior to the equivalent types peasant
farmers are already cultivating. The only variety recommended to
date appears to have only a limited use in the peasant farming
system and may not merit continued mul tipl ic,ation. The present
position is equally unpromising in the millet breeding programs.

Given the short period the ICRISAT cereal programs have been
operating to date, it is not surprising if they do not appear to
be very productive. The IRAT programs also have constraints
making it difficult for them to recommend varieties which peasants
can use at low fertility levels. However, there will be seven
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seasons available for further breeding activity before the end of
the period covered by the AID strategy. It can therefore be
expected that during the time remaini.ng the breeding programs will
produce valuable varieties adapted to low fertili.ty conditions and
superior to existing varieties.

Cowpea varieties suitable for intensive production in pure
stands with insect protection are certain to be recommended during
the strategy period. It is probable that varieties suitable for
animal traction and mixed cropping will alslo be developed.
Cowpeas as a second crop is possible when land is developed for
micro-scale irrigation. This late-sown crop would be grown on
residual moisture and is likely t<) require high-quality seed
produced in considerable quantities.

In summary, maize will need to be multiplied throughout the
1983-88 period and cowpeas will be multiplied in the near future.
These activities justify maintaining a national seed service at a
scale which would enable it to expand capacity rapidly when new
cereal crop varieties suitable for multiplication have been
developed.
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HERBICIDES

The staff at the National Training Centre for animal traction
at Boulbi believes that bovine traction can be practiced
satisfactorily in Upper Volta I s wors~ tsetse-infested areas. It
is also the opinion of the only tecw member to have examined the
highest rainfall environment that there is not a serious erosion
problem.

Therefore, there does not appear to be an urgent need to
introduce herbicides to improve weed control or protect the
environment in the Banfora area. In the event this indirect
evaluation proves too optimistic, the appropriate organization to
examine the problem would be the I ITA farming system unit. It
appears that lithe minimum tillage" package developed at Ibadan
could be used in the Banfora area.

Glyphosate herbicide applied with a wiper technique is one
possible way of improving infiltration and reducing run-off in
degraded areas of the Mossi Plateau. However, it seems much more
straightforward to develop conservation using animal-powered
cultivations as the first option. These can dramatically reduce
labor requirements for weeding, whereas the "wiper technique lJ does
not.

The only probable economic herbicide uses are:

Application of soil-active herbicides in cotton and maize
fields on heavy land where weeding cultiva\ '.ons are
difficult. This is a straightforward development already
being examined by the research organizations. No
ecological problems are likely to be involved and adoption
depends primarily on relative profitability •

• The control of striga in cereals by foliar herbicides.

The hemiparasite weed Striga hermonthic~ is a major root
parasite for all cereals (except paddy rice) in Upper Volta. It
probably reduces sorghum and millet yields by a't least 15 percent
and may actually cause losses of twice this high in dry years.

The main program to control it is the resistance breed ing
program at Kamboinse. As with all breeding programs, progress is
slow but reasonably sure. Eventually a number of immune varieties
of sorghum may be developed. There is already much progress in
developing improved resistance in sorghum. Meanwhile, it may be
cost effective to test herbicidal control in the Farm Systems
Research program.
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Briefly this technique consists of spraying the "Thole cereal
area with a very low volume (10 'iters per hal of herbicidal
solution when the first striga flower opens. The timing is not
very critical but spraying should be completed before the weed has
produced ripe seeds. The application is done only once and kills
the completely emerged striga population and 90 percent of the
potential seed production. Some seed is produced on striga plants
which subsequently emerge. It is not usually cost effective to
repeat the application on the later emergence.

The operation's benefits include a 20 to 40 percent increase
in cereal grain yield and a reduction of the striga seed
infestation in soil. This operation was always profitable in
Nigeria. The herbicidal solutionsl used were all very diluted and
nontoxic to humans.

Details on this technique can be obtained from the Weed
Science Section IAR, PMB 1044, Zaria, Nigeria.

In connection with the IORC-financed ICRISAT striga control
program, there is an urgent need for an agronomist to join the
uni t and for individual plot sprinkler equipment to be avai.lable
to provide some measure of environmental control in agronomic
experiments. Irrigation could potentially double the speed of the
resistance breeding unit by permitting the growth of a second
screening generation during the dry season.

AID might consider funding one senior agronomist for the
striga program at Komboinse and supporting staff, equipment, and
recurrent expenditures for the 1983-84 to 1987-88 seasons
inclusive.

AID might also fund the purchase
sprinkler units and recording instruments
control in the program.

of experimental plot
for semi-environmental
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ECONOMIC CONSIDERATIONS RELATING TO THE
PROPOSED STRATEGIES FOR RAINFED AGRICULTURE

Time and data 1imi~ations did not permit preparation of farm
budgets to indicate thf.! financial and economic feasibility of
farming practice changes as proposed in the rainfed agriculture
strategy statement. Instead, the agricultural strategies
assistance team opted to use 1980 budgets prepared by the World
Bank as part of the Upper Volta Agricultural Issues Study, which
the GOUV is currently reviewing as a point of departure for
strategy discussions.

This appendix notes the principal differences between the
proposed strategy and the assumptions and conclusions in the World
Bank study. It also discusses the probable impacts of these
differences upon the economic and financial rates of return. The
analysis of 1981 cropping season data from the village studies of
the FSU and ICRISAT Economics Program now in progress should
provide additional indications of the feasibility of specific
practices. Enterprise budgets are also available or in
preparation for several areas as part of project design
activities.

The following comments focus on the Central Plateau which is
both the area in which most of the substantive differences with
the Bank report occur and the focus of the proposed future AID
supported activities at the ORO level. The agricultural
strategies assistance team generally agrees with the technological
packages being used for arable crops in the southwest, but
suggests that rock phosphate and sulphur mix with a nitrogen
supplement be substituted for the imported engr,ais coton.

Further tests are required to determine the technical and
economic feasibil tiy of such a substi tution in the region.
Present subsidy policies strongly favor engrai~ coton in terms of
financial returns. However, eliminating fertilizer subsidies and
prospective cost reductions in the production and distribution of
rocy. phosphate should significantly reduce or eliminate this
differential. The domestic resource cost ratios (ORC) which equal
the ratio of the cost of all domestic factors (valued at their
opportunity cost) and domestic value added (measured at world
prices) should be likewise favorably affected.

The Eastern ORO should be a prime beneficiary of rock
phosphate industry development since the phosphate deposi ts are
located there and transport costs v.rill be lower than for the rest
of country. However, expanded use of improved practices in the
east is likely to depend largely on the price effects of improved
transport linkages with the rest of the country and neighboring
countries, notably Niger and Nigeria.
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The team has proposed the following package for the Central
Plateau:

•

•

•

Donkey traction:

Cultivation of groundnuts followed by or intercropped with
sorghum and millet on an expanded portion of bush farms;

Application of rock phosphate with sulphur to groundnuts:
and

Cultivation of cowpeas in pure stand using insecticides.

Farm-level cowpea testing using improved varieties and
pesticides was initiated during the 1981 cropping season by the
SAFGRAD prot]ram. An assessment must await data analysis, but
field observations and farmer response suggest very positive
results with yi.elds considerabl~( more than those realized using
traditional practices. The World Bank report does not include
budgets for cowpeas.

The World Bank crop budgets assume the use of an oxen
traction package, but the agricultural strat:egies assistance team
fel t donkey traction was adequate for the light sandy soils
characterizing much of the Central Plateau. Donkey traction has
the added advant.age of lower cost (both capital and recurrent) 1

easier maintenance, and greater efficiE!ncy as a means of
transporte As noted, donkey traction serves to alleviate the
labor constraint during the plant:ing/weeding period and allows for
a combination of timelier planting/weeding and an expansion in
cultivated areas.

Pre-planting scarification also appears to improve water
retention and seedling establishment although effects on yields
are very sensitive to early season rainfall patterns. Testing
over several seasons will be required. However, most animal
traction benefits can be realized using dClnkeys in the lighter
sandy soils. This will favorably affect the World Bank rep~rt's

productivity calculations even with'.:lUt taking account of returns
to transport activities, which can 'Je considterable.

Research results show significant yield increases for ground
nuts with applications of rock phosphate and sUlphur as detailed
in Appendix B. Fertilizer applications to sorghum and millet
under extensively cuItivated bush farm condi'tions appear marginal.

However, the residual effects of rock phosphate can increase
cereal yields by approximately 7 percent in the second through
fourth seasons following a single initial application. This do~s

not take into account possible beneficial effects to soil fertil
ity through nitrogen fixation stemming from groundnut production.
Thus crop rotation (groundnuts :followed by cereals) and applica
tion of rock phosphate to the groundnuts appears attractive and
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should improve the financial returns to fertilizer lHH3 beyond tt B

World Bank' a calculations 5 Groundnut produ.ction for export to
coastal markets and outside the region remains unprofitable
although using rock phosphate reduces the econonlic loss. Applying
rock phosphate to groundnuts intercropped with cereals also
appears attractive although hand weeding is required. Alterna
tively, relay planting groundnuts after initial cuItivation with
donkey traction could be practiced5

Additional practices which appear promi:sing include seed
treatment, tie ridging for moisture retention, and the construc
tion of mini dykes and bunds for soil and 'N'ater conservation.
Soil and water conservation practices are currently being tested
at the farm level to determine theiI" economic and technical feasi
bility. Donkey-drawn planters are also being field tested, but
results to date have not been attrac:tive. Some of these practices
can be applied using animal traction, and if field trials prove
successful, their application by :farmers could further enhance
returns to animal traction packages.

The proposed package implies a significant increase in
groundnut production through an expansion in acreage and higher
yields. The use of donkey traction should enable individual farm
families to expand acreage devoted to groundnuts without reducing
the area devoted to cereals. Cereal production should also
increase from marginally higher yields. However, the package's
acceptability depends heavily on the assumption that the national
market and markets in neighboring countries can absorb the
increased production at remunerative prices.

With data currently available together with results from the
1981 season, it should be possible to construct multiyear farm
budgets which will incorporate both the acreage expansion effects
of animal traction and yield increases associat~~ ~ith application
of rock phosphate to a rotation of groundnut and cere~l crops. An
initial effort might form part of the project preparation exercise
for the proposed support to the ORD du Centre as well as a point
of departure for the adaptive research activities under the
project.
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REMOTE SENSING POTENT1AL IN RESOURCE PLANNING

The potential for utilizing remote sensing data for
agricultural planning purposes in Upper Volta i.s enormous and has
only begun to be tapped. This appendix discusses remote sensing
data obtained by satellite.

An improved capacity to obtain higher resolution aerial photo
imagery was developed in a Dutch-funded project which provided the
Institut Geographique de Haute Volta (IGHV) with an aircraft
equiped with sophisticated aerial survey equipmE~nt. Remote sensing
data activi tes are coordinated by the Centre Regional De
Teledetection de Ouagadougou (CRTO), a regional institution
receiving support from the United St.ates and other countries. Its
primary aim is to promote the awareness of remc.te sensing imagery
and its uses to potential West African users. The organization's
current rnl"!l1!=: ; ~ nn i-r~; n; nn 1"'Il~"I"'1....",ma ":,....,,,. ~,..; 4 .: n A -, .......... __..- ----~ -~-- ~---.- .....- _:... _... - --------._';J r--"':J--·....·........ """ .. 1iiJ J&,'-~~ 1=» a&~u. J:'~QI..J.&c:.Lt:)

in the region. Current imagery enhancement capclcity is limited S.t
the local level. A receiving station and computer enhancement
capacity are expected to be operational by 1984.

Although long-term prospects are most encouraging, some
immediate uses could be made of existing capacity. LANDSAT
satellites transn,it data in different wavelength bands to
receiving stations at regular intervals. These data can be
processed into either photo imagery or computElr tapes. Present
CRTO technology requires overlaying data received from each of the
four spectral bands in order to obtain a composite photographic
image. This makes use of the technology's principal advantage,
repetitive coverage, somewhat cumbersome.

Several computer images can be centrally obtained that depict
Upper Volta during different seasons over the pa~t decade. The
synoptic view afforded (each image is 185 km) provides an
accurate tool for cartographic purposes at the:! 1: 250,000 scale.
This makes it especially useful for mapping large-scale features
such as vegetation patterns and geologic features~ and improving
the accuracy of existing maps. An AID-funded project produced a
set of maps for the southern portion of Upper Volta which have
proven useful for laild-use planning purposes in the AVV zones.
These maps are currently being used by the Regional Planning
Services in several departmentso

Agriculture

Remote sensing imagery's greatest potential is as a
monitoring tool. Its use in monitoring crop acreage in uPPir
V'Jlta is somewhat limited because the unit of resolution, 80 m ,
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tends to obscure micro-variations charactE~ristic of small field
siz.e and traditional intercropping. However, i.t should provide
reliable informati.on on the total acreage cultivated at any given
time.

This should help in monitoring migration and the expansion of
cultivated areas. The environmental sector assessment identified
the lack of adequate soils mapping as a constraint to developing
an effective soil and water conservation program. Imagery with
computer enhancement is accurate for detailed soils mapping at
scales up to 1:24,000. LANDSAT data can be combined with ground
and other remote sensing data to develop agro-climatological
models.

Range Management

Immediate use could be made to identify potentially large
range management zones in the southern pc)rtion of the country.
Broad vegetation inventory data can be obtained but detailed
information will require ground checking and use of air photos.
The aforementioned AID study for the AVV provides a point of
departure. Repeated coverage should be ~specially useful in
studying the distribution and timing of burning as a contribution
to the formulation and modification of a national burning policy.

Range trends can also be analyzed by identifying sensitive
areas as small as a single pixel and t::losely fo1lo"'1ing them for
changes in moisture content and vegetation cover. On a broader
scale, areas of bare ground, erosion, and degradation can be
determined and monitored. Combining this information with other
sources such as rainfall data c()uld be valuable in building models
of sahelian ecosystem dynamics.

Forestry

Since fuelwood is becoming increasingly scarce, LANDSAT data
could be used to develop improved sampling methods for determining
standing volume. As with range management, monitoring burn areas
could improve Forest Service policy and planning capabilities.
Agricultural activity in forest reserves could also be monitored.

Water Resource Evaluation

Remote sensing dat~ can be used to assess watershed
characteristics to determine areas of concentration for
anti-erosion campaigns and, later, to monitor the effectiveness of
water conservation measures through assessment of soil moisture
content. Ground water exploration and irrigation schemes can also
profit from the technology.


