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PART I
 

INTRODUCTION
 

1. Origin and Goal of the Volta Valley Authority
 

In 1973, the World Health Organization implemented an intensive pro­
gram to control onchocerciasis in seven countries of West Africa (Ivory

Coast, Ghana, Togo, Benin, Niger, Mali, and Upper Volta). At the
 
regional level, this program includes long term spraying of the river
 
areas 
with abate, a biodegradable organophosphate, in order to bring the

population density of the vector of the disease below a critical level.
 
Research teams are monitoring the effect of lowering the vector popula­
tion on the health of the local population and searching for a cure for
 
the disease. 
 With the vector now under control, large areas of river
 
valleys which had been sparsely populated have become available for set­
tlement and economic development, each country involved devising its 
own
 
development strategy.
 

In Upper Volta, the disease was prevalent mostly in the valleys of

the Volta rivers and their tributaries, in the 
south and southwest of the
 
country. 
This area had remained sparsely inhabited although its soils
 
are relatively more 
fertile than those of the Central Plateau, where
 
over-population has been lowering soil 
fertility.
 

In September 1974 the government of Upper Volta created the Volta

Valley Authority (AVV)*, a state agency that has 
full control over a ter­
ritory of nearly 30,000 km2
 , almost 12% of the country (see map 1).

The AVV received the following mandate:
 

- To organize the settlement of volunteer families in the Volta
 
Valleys thus relieving population pressure on the Mossi Plateau;

20,000 families are to 
be settled in dry land agriculture, 32,000
 
in irrigated agriculture.
 

- To promote the use of improved farming techniques that will bring

maximum production while minimizing ecological damage and pre­
serving soil fertility, and so provide a regional cereal surplus.
 

To set aside natural reserves 
and forests in which wildlife will
 
be protected and to implement a reforestation program which will
 
provide a continuous supply of firewood (badly needed in the
 
capital).
 

The areas 
of the White and Red Volta, where most of the settlement
 
had taken place as of 1979, is located between 110 
and 12030 latitude
 
North, in the Ouagadougou and Koupela ORD's** (see Map 2). 
 The climate
is Sudanic, with an average rainfall between 800 and 1000 mm. 
Millet and
 
sorghum are the staple crops.
 

* 
 AVV: Autorite des Amenagements des Vallees des Volta
 
** 
 ORD: Organisme Regional de Developpement.
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Map 1. Upper Volta: the shaded areas are under the
 
control of the AVV 
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discussed in this paper.
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The technical package and the administrative structure of the AVV
 
were designed by French expet'- (mostly from the IRAT*, a French insti­
tute for agronomic research in the tropics). The AVV, now part of the
Ministry of Plan, is financed for 85% through grants from several donor

countries, mostly France, the Netherlands, and the European Community.
 

2. Structure of the AVV
 

The AVV selects the sites for the 
new villages and it identifies the

plots which will be put under cultivation. Ideally, the infrastructure
 
of a new village is set up before the 
settlers' arrival; it includes a

road system, a warehouse, a school and a dispensary for each cluster of

villages, wells, and housing for 
the AVV agents at the village level.
 

The AVV advertises throughout 
the country and selects the settlers

from among volunteer candidates. The basic requirement is 
the size and
 
stability of the labor force: 
 the family must iclude at least two adult

workers, preferably more, including at 
least one married couple. The
husband is always considered to be the household head in dealing with 
the

AVV. As a rule, it is not a whole compound (one man, his wives, his 
mar­
ried 
sons, their wives and children) that migrates but only a m 
 (one

man, one or several of his wives and 
some unmarried children); other mem­
bers of the compound might join them in the 
following years.
 

The AVV brings the families to the new villages in January or Febru­
ary, about three months before the beginning of the rainy season. 
 Each

family must 
first clear and destump a one-hectare plot in the village on
which to build its compound. It also receives two fields on 
which cotton
 
and sorghum will be planted 
soon 
after the first rain. The AVV organizes

a very intensive program of agricultural extension with, for the 
first
 
five years, one extension agent 
for every 25 families and one female
 
extension agent for every 50 families. 
 This program, which will be fully

described 
in Part II, includes the use of chemical inputs and animal
 
traction, for which the AVV has 
set up its own Credit unit.
 

Until the 
first harvest, each family receives a food donation from
 
the World Food Program of the United Nations. The ration in 1979 consis­
ted of 500 grams of sorghum, 40 grams of canned 
fish, 30 grams of oil and

30 grams of milk powder enriched with vitamins A and D per person per

day. This 
amounts to 2200 calories. 
 Through 1979, young children were
 
allocated a partial ration when calculating the supply to be received by
 
a family, but each will be included as a full person from 1980 on.
 

In addition to extension and credit, the AVV provides services not
directly tied to 
farming activities. A three-classroom primary school
 
will be built in a central location in each cluster, one 
classroom being
built every two years. Each class opens with about 60 boys and girls of
 
ages 6 and 7. 
The AVV takes charge of building the school and housing

for the teachers, and 
it provides classroom furniture. The Ministry of

Education appoints the 
teachers, finances their salaries, and is supposed

to provid thl'eeded educational material. The school is 
opened for
 
children of AVV Settlers and of local
 

* IRAT: Institut de Recherche Agronomique Tropicale and des Cultures 
Vivri~res
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farmers. Attendance is 
free but not mandatory. The children receive a
free lunch provided by Catholic Relief.
 

The AVV has 
a similar type of cooperation with 
the Ministry of
Health to provide one dispensary for each cluster of villages. 
The AVV
provides the buildings, the Ministry appoints the nurse, UNICEF provides
some equipment. The dispensary is opened to 
local people as well 
as to
AVV settlers. 
 The AVV has organized the training of 
one midwife per
village. The villagers choose the woman, who is trained during two 
one­month periods in a maternity clinic and 
is given some basic equipment by
UNICEF. 
The villagers also build a delivery hut. 
 The villagers also
choose one 
person per village who participates in a one-week training
session in first aid. 
 During the 
rainy season, pregnant women and chil­dren under five 
are given anti-malarial drugs.
 

The AVV provides one assistant-veterinarian in each cluster of vill­ages or at least 
someone with enough training to give inoculations and
basic care to the oxen. The farmer pays only part

needed drugs. 

of the cost for the
Local farmers will 
now have access to veterinarian care 
in
the same conditions. Under 
an ILO program, the AVV provides additional
training for one 
blacksmith per cluster of villagers, who can repair the
agricultural implements used by the settlers.
 

The villagers are eager to have 
a mill available close by,
crushing of cereals as theinto the flour which is the basic staple of theirdiet is very time consuming. The AVV has been providing fuel powered
grinders; the villagers 
set t- a building for the mill 
and hire someone
 
to run it.
 

The settlers also receive free seedlings (mostly eucalyptus) to
plant around their compounds and between the 
fields. The AVV is
charge of in
a 7,000 ha reforestation area 60 km east 
of Ouagadougou. About
1,500 ha have already been planted, mostly with eucalyptus and a few
neems and melinas. 
 Trees will become available for use as fuel wood and
construction wood in 1983. 
 There are restrictions 
on cutting trees for
firewood in the AVV territory, but this is difficult to 
enforce.
 

3. The AVV population
 

In July 1977, when this study began, 905 families were living in 26
villages, a total of about 6,100 people. 
 By 1979, the AVV population had
increased to 
1,700 families living in 47 villages, for 
a total population
of about 14,000 people. Basic characteristics of the AVV population were
identified during 
a detailed census 
in 1977. The majority of settlers
are Mossi (Table 1), 
the main ethnic group in Upper Volta, and they come
from the more 
densely populated ORD's of 
the country (Table 2).
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TABLE 1. Main ethnic groups of AVV population in 1977.
 

Percentage of Percentage of
 
Ethnic group AVV population Upper Volta population*
 

Mossi 66 50
 
Bissa 15 
 5
 
Kassena 11 6
 
Dagari 3 [about 2]
 
Fulani 3 5
 
Others 2 [about 32]
 

TABLE 2. ORD of origin of the AVV farmers in 1977.
 

Percentage of Population Density
 
ORD of origin AVV popilation of the ORD
 

Ouagadougou 40 46.1 
Koupela 23 38.5 
Ouahigouya 14 46°2 
Kaya 13 31.4 
Koudougou 3 32.4 
Others 7 

The AVV population is young (Table 3), with a median age of 16; the birth
 
rate of AVV settlers in 1977 was almost double the national average (3.7%
 
versus 2%). The sex ratio is almost equal (51% males). In spite of its
 
youth, 65% of the population reports participating in agricultural work.
 

TABLE 3. Distribution of AVV population among age classes in 1977.
 

Age Percentage of AVV
 
Population
 

0 - < 10 36
 
10 - < 20 22
 
20 - < 30 15
 
30 - < 40 13 median: 16 
40 - < 50 7 
50 - < 60 4 

60 + 3 

The AVV population is mostly of Moslem religion (47%), while Chris­
tians and animists are equally represented (26 and 27%, respectively).
 
About 10% of the population has gone to school (Table 4), most often to a
 
coranic or a primary school.
 

*According to IFDC, (International Fertilizer Development Centre), 1977.
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TABLE 4. 	Type of schooling received by the 10% of AVV settlers
 
who have gone to school (1977)
 

Percentage of
 
Type of School 
 AVV population
 

Coranic school 
 45
 
Primary school 
 26
 
Adult education 
 9
 
Rural school 
 6
 
Other 
 14
 

An important part of the heads of household had migrated previously
 
to AVV, most of them outside of Upper Volta (mainly Ivory Coast and
 
Ghana).
 

The average number of people per AVV farm has been increasing, from

about 6.7 	in 1977 
to 8.2 in 1979. This grovth reflects both a high birth
 
rate and the arrival of kin who 
come and join the AVV compound after one
 
or two crop seasons. Yet the number of people per farm is still small
 
compared to 
the national average of 11.6 people per rurol compound found
 
in the 1975 national census.
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PART II 

THE AGRICULTURAL PROGRAM PROMOTED BY AVV
 

1. Acreage-and Crop Rotation
 

The creation of an AVV farm takes place over five years (see Table 
5 and Map 3). Upon arrival, the settler receives a I ha plot in the 
village and two plots of 1.5 ha each in the bush. The family first 
clears and destumps the village plot and builds a compound. The farmer 
decides what he wants to cultivate in the garden around his compound and 
can use traditional techniques (including mixed cropping) if he wants. 

One of the bush fields is destumpted by the AVV equipment, but the
 
farmer must clear the second field by hand. The two fields, one for
 
cotton and one for white sorghum, are then plowed by an AVV tractor. The
 
following years, each settler receives an additional field which he must
 
destump by hand, but which is plowed by the AVV tractor. The settler
 
buys a pair of oxen and the necessary equipment on credit after the first
 
harvest, and plows the two fields he had received the first year with 
animal traction from then on. 

This is repeated over the following three years, one new field being
 
opened each year. The AVV farm reaches its full size in five years, but
 
the fields are never all put under cultivation in a given year.
 

For each field an area of 1.5 ha is cleared, but the area actually
 
put under cultivation depends upon the size of the labor force in the
 
family. This potential for labor is measured by a labor index,
 
calculated by weighting the number of persons in the family according to
 
sex and age (see Table 6), an adult male being the standard unit of
 
labor.
 

TABLE 6. Index of Labor Equivalents by Sex and Age
 

Age Male Female
 

0 - < 12 .... 
12 - < 15 0.50 0.25
 
15 - < 55 1.00 0.75
 
55 - < 65 0.50 0.25
 

The area of the bush fields actually put under cultivation is such
 
that each worker cultivates between 1.2 and 2.3 ha (including the village
 
plot) or from 1 to 1.7 ha without the village plot (farm type I to V).
 
The village plots are always 1 ha (2 ha for the very large families who
 
receive a double farm).
 

Table 7 shows the increase in areas under cultivation and left fal­
low during the first five years (including the village plot) for the dif­
ferent types of farm (i.e. according to class of labor index).
 

The crop rotation depends upon the climatic zone in which each clus­
ter of villages is located. The AVV distinguishes the North Zone
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TABLE 5
 

Location and Name Village 
Development of the AW Farm 
Bush Bush Bush Bush Bush Bush 

of the Parcel A B C D E F G 

Area of parcel, ha 1,0 1,5 1,5 1,5 1,5 1,5 1,5 

Year Activities Nature 

1 Clearing 

Plowing 

Manual 

--

Manual 

Mechanical 

Mechanical 

Mechanical 

Manual 

(October) 
--

Crop maintenance Manual Manual Manual 

Construction of 
temporary house Manual 

2 Clearing 

Plowing 

....... 

Ox traction Ox traction Ox traction Mechanical 

Manual 
(October) 

--

Crop maintenance Ox traction Ox traction Ox traction Ox traction 

Construction of 
permanent house Manual 

3 Clearing 

Plowing 

.......... 

Ox traction Ox traction Ox traction Ox traction Mechanical 

Manual 

(October) 
--

Crop maintenance Ox traction Ox traction Ox traction -Ixtraction Ox traction -­

4 Clearing 

Plowing Ox traction Fallow Ox traction Ox traction Ox traction Mechanical 

Manual 

(October) 
--

Crop maintenance Ox traction Ox traction Ox traction Ox traction Ox traction -­

5 Plowing Ox traction Fallow Fallow Ox traction Ox traction Ox traction Mechanical 

Crop maintenance Ox traction Ox traction Ox traction Ox traction Ox traction 



TABLE 7
 

Relationship Between Family Labor Index and Acreage Cultivated
 
During the First Five Years of 
the Farm
 

FIELD OPENING 
 SITUATION IN YEAR FIVE
Area of 
 Number Total- AreaFarm Labor Fields Year Year Year Year Year 
 of Area to 
 House
Type Index (ha) 1 
 2 3 4 5 
 Fields 
 of the Cultivate Garden
 

Farm (ha)* (ha)
 
(ha)
 

Ia 1.5o6 2 7 6.75-2.25 9 3 1 
Ib 2.50-3.25 1.50 2 
 1 1 1 1 
 6 9 
 4 1
 

II 3.50-4.50 1.50 2 
 1 1 1 1 
 6 9 5 
 1
 
III 4.75-5.75 1.50 
 2 1 1 1 
 1 6 
 9 6 1
 

IV 6.00-7.00 3.00 
 2 1 1 
 1 1 6 
 18 7 
 2
 

V 7.25-8.25 3.00 2 
 1 1 1 1 
 6 18 8 2
 

VI 8.50+ 3.00 2 1 
 1 1 1 
 6 18 9 
 2
 

Source: AVV Extension Service
 

* without the house garden 
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(Linoghin, Mogtedo, Bombore), the Center Zone (Koulipele) and the South
 

Zone (Bane, Tiebele and Djipologo) (see map 2).
 

The recommended crop rotation was modified several times between
 

1973 and 1977, but since 1978 changes have been made only in unusual
 

situations. For example once it was decided to "freeze" the farms of a
 

village to their previous size and a new field was not opened for the
 

next crop year.
 

The rotation recommended since 1978 is shown in Table 8. The AVV
 

focuses its effort upon the rotation of cotton, white sorghum, and
 

legumes. The settler can also produce other crops as long as the
 

cereals/legumes rotation is respected.
 

TABLE 8
 

Crop Rotation Recommended by the AVV
 

Year Northern Zone Central and Southern Zones
 

1 Cotton 1 Sorghum 1
 

2 	 Sorghum Cotton 1
 

3 	 Cotton 2 - Peanuts Red Sorghum - Cowpeas
 

Cowpeas (maize-rice-soybeans)
 

4 	 Red Sorghum - Millet Cotton 2 - Sorghum 2
 

5 Fallow Fallow
 

6 Fallow Fallow
 

2. Farming 	Techniques
 

2.1 General
 

The farming techniques to be used in the bush fields have been
 

chosen by the AVV and are based upon six main innovations, all except
 

animal traction must be used from the first year on:
 

- cultivation of cotton, a crop the settlers are not familiar with
 

- use of improved seeds, which can give higher yields if the
 

planted fields are properly maintained
 

- mono-cropping and sowing in rows
 

- thinning
 

- use of chemical inputs (fertilizer and insecticides)
 

- use of animal traction (a pair of oxen) (from the second year on)
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Furthermore, most of the settlers find themselves on different soils
 
and in a different climatic zone from those in their village of origin.
 

These farming techniques imply a high level of investment on the 
part of the farmer. He can buy the necessary tools and inputs on credit
 
with a loan from the AVV's Credit Unit at interest rates that vary with
 
the duration of the loan. Small equipment and inputs are bought at the
 
AVV warehouse. The settler pays cash, or for expenses over 2,000 CFA may
 
buy on credit. He will then pay for everything after selling his cotton,
 
but at a higher price.
 

The more expensive equipment (oxen and equipment) can be paid over
 
seven years with an interest rate of seven percent (see 11.2.4).
 

2.2 Inputs (variable costs)
 

For each crop, the AVV recommends the type and level of input to be
 
used per hectare. One goal is to increase yields, so improved varieties
 
of seeds are being introduced, but the program is not yet definitive and
 
the technical package has been modified several times. For 1978, the fol­
lowing varieties were suggested for each cluster (see Table 9).
 

Cotton seeds are given free by the SOFITEX* and are renewed every
 
year. The seeds for all other crops (sorghum, maize, cowpeas, etc.) are
 
sold at the AVV warehouse for 95 CFA if charged or 90 CFA if paid for in
 
cash, except for peanut seeds which cost respectively 75 or 70 CFA.
 
These seeds are to be renewed every three years, except peanut seeds
 
which are renewed every year. In the intervening years the farmer
 
reserves seeds from his own production.
 

In 1979 the AVv required farmers to use 150 kg of fertilizer per ha 
(NPK 14:23:14) on the cotton while the same type of fertilizer is recom­
mended for the sorghum. This level of fertilizer has been chosen to
 
maintain soil fertility. On the other crops, the farmer is free to use
 
fertilizer or not. This type of fertilizer costs 37 CFA per kg on credit
 
or 
35 CFA cash (SOFITEX subsidizes 50 percent of the cost of fertilizer).
 
in 1979 the AVV recommended as an experiment that the fertilizer be
 
applied just before the plowing of the field as this results in a more
 
efficient use than when the fertilizer is applied at the first weeding
 
(which is often done late).
 

Until 1978, the cotton was to be treated at least four times with a
 
total of 10 liters of endrine-DDT per hectare. In 1979, about 50 percent
 
of the farmers again used that insecticide, while the others used nuva­
cron, applied with an Ultra Low Volume sprayer which does not require
 
water and is less time consuming. The nuvacron must also be applied at
 
least four times, with a total of 12 liters per hectare. One liter of
 
endrine costs 500 CFA on credit and 460 CFA cash, one liter of 
nuvacron
 

* Societo pour le D~veloppement des Fibres Textiles, which has a mono­
poly over the marketing of cotton in Upper Volta. The Voltaic govern­
ment controls 51 percent of the shares, the remaining 49 percent are con­
trolled by the CFDT, (Compagnie FranSaise pour le Developpement des
 
Pibres Textiles), a French company.
 



-- 

--

Linoghin 


Cotton 

White Sorghum 

1978 
1979 

1978 

1979 

Cooker 
SRI F4 

S29 

S29 

Red Sorghum local 

Maize --

Cowpeas 88-63 


Rice 


Peanuts 
 TE3 


TS 32-1 


Millet 
 M9 


Soybeans 


*Kaibo Nord, Kaibo Sud, Manga Est.
 

Source: AVV Extension Service
 

TABLE 9
 

Varieties Reconmiended for Each Crop in the AVV
 
Clusters in 1978 and 1979
 

Mogtedo,
 
Bombore Bane Koulipele* Tiebele Djipologo
 

SRI F4 SRI F1 Cooker Cooker Cooker
 
SRI F4 SRI F4 SRI F4 SRI F4 
 SRI F4
 

S29 Gnofing Ouedzore Gnofing Gnofing
 

S29 Gnofing Gnofing Gnofing 
 Gnofing 

local local local local local 

Jaune de Fo -- Jaune de Fo Jaune de Fo Jaune de Fo 

88-63 88-63 88-63 88-63 88-63
 

C74 
 -- C74 C74
 

TE3 ........
 

TS 32-1 ........
 

G-38
 



-- --

TABLE 10
 

Quantity and Cost (price on credit, in CFA) of Inputs per Hectare
 
for Each Crop in the AW Technical Package for the Years 1978 and 1979
 

White Red

Type Cotton Sorghum Sorghum Maize Cowpeas Rice 
 Peanuts Millet Soybeans
Quant. Price Quant. Price Quant. Price Quant. Price Quant. Price Quant. Price 
 Quant. Price Quant. Price Quant. Price
kg. CFA kg. CFA kg. CFA kg. CFA kg. CFA 
 kg. CFA kg. CFA kg. CFA kg. CPA
 

Seed 40 - 13 1,235 13 1,235 25 2,375 25 2,375 80 7,600 80 6,000 5 475 40 
 3,800
 

NPK Fertilizer 150 5,550 150 5,550 -- .
 -

Insecticide*
 
Endrine
 
(litres/ha) 
 10 5,000
 
Nuvacron
 
(litres/ha) 12 4,320
 

Others
 
(protection
 
of seeds and
 
harvest) - 200 200 200 200 200 
 200 200 


Total cost/ha 10,550 6,985 1,435 2,575 2,575 7,800 
 6,200 675 4,000
 
or 9,870
 

* Excluding renting cost of sprayer 

200 
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costs 360 CFA on credit and 340 cash. 
 The sprayer is rented from the AVV

for 500 CFA a year for endrine or 730 CFA plus at least 460 CFA for the
 necessary b&tteries for 
nuvacron. 
When there are many insects, the
farmer may have to apply more than four 
treatments. Cowpeas can 
also

receive insecticides, but this 
is not required.
 

For 11 crops, one thinning and at 
least one weeding followed by

ridging bihould be done within one month of the sowing date. 
 The seeds
and the harvested crops must be protected with thioral and actelic,

respectively. This costs 
about 200 CFA a year for the production of one
 
hectare.
 

When a crop fails totally because of natural causes such as flood­ing, damage from animals, or 
because of a technical error on the part of
the AVV, an insurance program covers 
the cost of all inputs used by the

farmer on that field, if they are bought 
on credit at the AVV.
 

Table 10 shows the quantity of inputs recommended per hectare for
each crop and gives the cost on 
credit (nearly all farmers buy on
 
credit).
 

2.3 Small equipment
 

The AVV destumps 
one of the bush fields and plows both fields with
heavy equipment for all first-year settlers, the farmers 
themselves using
only hand tools for the remaining operations. 
 The AVV gives each family

the basic tools (one hatchet, one pick-axe, one shovel, 
one machete, one
file, and 
one seeding rope) upon arrival. Other needed tools (one large
and one small hoe for 
each worker, perhaps an extra machete) are bought
by the farmer, who must also pay for needed repairs and 
for new tools

(including replacements) needed in the 
future.
 

The estimated cost of the small tools is 1,200 CFA a year (not
including rental of the sprayer) for each standard unit of labor (see
Table 11), for an 
average family with five workers (most representative

of the sample studied).
 

2.4 Animal traction
 

At the beginning of his second year at 
the AVV, the farmer is given
the opportunity to buy a pair of oxen and needed equipment (yoke, plow,

triangle and ridger) with 
a seven-year loan.
 

The amount of the loan has greatly increased since 1974, mostly
because of an increase in the price of oxen. The AVV plans for the oxen
to be sold in the 
fourth ye-r, and in that year the installment due the
Credit Unit is very high for 
oxen bought in or after 1977. 
 The yearly
payment depends, therefore, upon the year in which 
the oxen were bought.
If they are sold 
later than the fourth year, part of that installment can
 
be delayed (see Table 12).
 

Before receiving his oxen, the 
farmer must pay an insurance fee
which covers loss from all 
causes 
of death except negligence on the part
of the farmer, during four years. This cost 3000 CFA until 1978, 4000
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TABLE 11. 
 Cost of Small Tools to be Purchased Yearly by the Settler
 
for a Family of Five Workers (in CFA)
 
(equals 3.6 standard units of labor)
 

Tools 
 Number Unit Price Total 
 Useful Yearly Cost at
 
(CFA) Cost 
 Life 
 Local Market
 

(CFA) (Years) (CFA)
 

Hoe 
 5 210 1050 
 1 1050
Daba 
 5 190 950 
 0,5 1900
Machete* 
 2 340 680 
 1 680
Hatchet* 
 1 240 240 1 
 240
Pick-axe* 
 1 110 110 
 1 110

Shovel* 
 1 500 500 
 2 250

Seeding Cord* 
 1 120 120 
 1 120
 

TOTAL 

4350
 

*Tools which 
can also be bought at the AVV store.
 

CFA afterwards per pair of 
oxen. 
 In addition to his yearly payments, the
farmer must also pay for needed veterinary care and food for 
the oxen,

and upkeep and repair for the equipment.
 

There is a veterinary assistant in each cluster of villages who pro­vided immunization and deworming at 
a cost 
of 500 CFA a year per ox in
1978, 
1350 CFA in 1979. Other animals 
can also be treated by the veter­inary assistant as needed, the farmer paying for the drugs used.
 

The cost of feeding the oxen and repairing the equipment is only
partly balanced by the increase in value of the 
oxen because of weight
gain. If the oxen are correctly fed they can 
gain around 200 kilos in
the four years of utilization. A detailed list 
of the different costs is
 
shown in Table 13.
 



TABLE 12 

Annual Installment for the Purchase on Credit of a 
Pair of Oxen and the Standard Equipment, in CFA 

Year of 
Purchase Insurance Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Total 

1974 3,000 10.000 15.000 8.970 8.970 8.970 8.970 8.970 72.850 

1975 3,000 7.500 11.000 16.800 16.800 16.800 16.800 16.800 105.500 

1976 3,000 7.500 11.000 18.600 18.600 18.600 18.600 18.600 114.500 

1977 3,000 7.500 11.000 16.000 38.595 20.000 20.000 20.000 136.095 

1978 4,000 7.500 11.000 16.000 34.935 20.000 20.000 20.000 133.435 

1979 4,000 8.500 11.500 16.000 36.051 21.000 21.000 21.000 139.051 OD 
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TABLE 13. 
 Yearly Cost of Ox Traction in CFA for
 
One Pair of Oxen and Their Equipment
 
(Purchased in 1978 and 1979)
 

Oxen purchased
 
1978 1979
 

Oxen 
 CFA
 
A. Minerals:' 30 kg at 
130 CFA' 3,900 3,900

B. Cotton seed' (M!arch-June) 480 kg at 4 CFA1,920 
 1,920
 
C. Ropes 1 


2,400 2,400

D. Veterinary Care 
 1,000 2,700

E. Insurance 
 750 1,000
 

Total 
 9,970 11,920
 

Equipment'
 

F. Amortization2 of the plow'(tO years) 1,930 1,930
 
G;1 Maintenance 3 


1,930 1,930
 

H. Amortization2 of the triangle (5 years) 2,350 2,340

I. Maintenance 3 


1,170 1,170
 

J. Amortization 2 of the ridger (8 years) 
 690 690
 
K. Maintenance 3 


550 550
 

L. Amortization2 of the yoke'(plow) (5 years) 600 
 700
 

Total 
 9,220 9,310
 

Interest costs of the agricultural credit average 7% for a loan. 
 In
 
practice most 
of the farmers finance the purchase and running expenses of
 
the ox traction on credit. 
 Short term credit can be used for maintenance
 
cost of the equipment and the 
extra food for the animals. The insurance
 
of the oxen has to be paid cash, so this element has no interest compon­
ent nor does the veterinary fees (which only partly cover 
the real
 
costs). A yoke for weeding can be bought from the village smith and paid
 
for in cash.
 

The average yearly interest costs 
are 3hown in Table 14. They were
 
calculated as if repayment of the 
loan- stretched over the useful life of
 
the equipment.
 

The total yearly costs of og-traction to the farmer increased from
 
25,605 CFA in 1978 
to 28,010 CFA.n 1979 (9%) and represent a consider­
able investment for the farMet.-.:Tfih teal cost to the farmer is even
 
higher because repayment must be completed before the equipment is com­
pletely amortized. The low repayments 
in the first few years imply a
 
higher interest cost, which has.'E'6e earned during the same period.
 

'Bought on credit
2A linear amortization is assum O*cW a.remaining value of zero.
 
3Maintenance is estimated at 
10%.. the purchase price per year.
 

BEST AVAILABLE DOCUMENi
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After the first four years of work the oxen can be sold for a very
 
high price, which compensates for a part of the high cost of animal
 
traction (see Table 15), but this price can only be reached if they have
 
been well fed.
 

TABLE 14. Interest Costs of the Animal Traction if Bought on Credit
 
at AVV for the Years of Purchase 1978 and 1979
 

Average Value Amount of Interest
 
of Investment 7% (CFA)
 

Oxen purchased in 1978 1979 1978 1979
 

Oxen:
 

Purchase price 60,000 65,000 4,200 4,550
 
Upkeep
 
(A+B+C in Table 13) 8,220 8,220 575 575
 

Equipment:
 

Average investment' 19,780 20,000 1,385 1,400
 
Maintenance
 
(G+I+K in Table 13) 3,650 3,650 255 255
 

Total 6,415 6,780
 

An increase in production can be expected from the use of ox trac­
tion either through an increase in production per hectare or an increase
 
in total area cultivated. Both hypotheses will be tested in Part IV.
 

TABLE 15. Estimated Total Costs of Animal Traction in CFA
 

Oxen purchased in
 
1978 1979
 

Purchase price of pair of oxen (CFA) 60,000 65,000
 
(2/3 years old)
 

Total costs of using oxen and
 
equipment for four years (CFA) 102,420 112,040
 

Selling price of pair of oxen (CFA) 124,000 134,300
 
(6/7 years old)
 

Result after four years (CFA) 38,420 42,740
 

Yearly cotton production needed to
 
cover the cost of ox traction (kg) 175 195
 

IThe average investment equals 50 percent of the purchase price with
 
a linear amortization.
 



After a few ea -ofiexperience with ox traction, the AVV farmer can
tIso btly a dart, t4hich caA be purchased for 53,500 CFA cash, or 
if the

f4rmer ii u to dAte xnhis other payments, on credit (see Table 16).
r 

TAALE 	16. Repdayent for a Cart Bought 
on Credit (price 1979)

(Source: AVV Credit Agricole)
 

Dhtd of RepAirm~n 
 CFA
 

Dbw.'i payment 
 15,000

Paywent yea 1 
 14,670.49

Phyrfint yea' 2 
 14,670.49

Phywnt year 3 
 14,670.49
 

Tbtal 
 59,011.47
 
3iAgg'Ld'ultyral 10dOi~
 

3i1 Estimatdd yie"id
 

The AVV assuies Ehat h farmer using the recommended levels of inputs
Afld 
crbp Care cat. achiere Lhe following yields under normal weather con­
dition6 (iee Tabl 17).
 

TABL2 	I,- .&kEected Yields for AVV Farms, kg/ha

(OLd"ei AVV Extension Service)
 

d6E bh 
 800 - 1,000 
wi* gorghum 900 - 1,000 
R@ SbIghum about 1,000 
HAI 800 - 1,200 

500 - 700 
1,000 - 1,500 

900 - 1,000 
fIi'Iit 
 about 600
 

begiis 800 1,200
-


3. garketing
 

Mdat of the d6tt6t haivest i6 sold to SOFITEX, which has a monopoly
6T1 the 	maiketing 6f dd6EEn& 
 The AVV and SOFITEX set up a calendar forA±ket days in each AO vilage after the harvest. The AVV agents eval­fJie the *lality 6P h hakvested cotton, weigh the crop of each farmer

9itd SOF2T8X 0ays him dti h spot. SOFITEX ensures the transportation of
thd harvebt eb th f~di6ry 
 The exact quantity sold by each family is
W6wn, 	bUt this 
iA not ecuil to the total production of the family since00ft of the fiarve e i1 used in payment for help during harvesting and

AlAo to fulfill vrio6t social obligations, some is often spun and 
woven
At home, And some is sometlmes sold on 
the local market. Since 1978, the
pfice 	ib 5 CPA pdr kg for 
first quality, 45 CFA per kg for second and
 
third quality,
 

In 1078, the AVV Offered to buy part of the sorghum and to store itIn the AVV warehodse ih the same cluster of villages. This stock can be
 



sold at cost (purchase price plus cost of storage) to those farmers who
 

suffer a bad harvest in following years, or even given out to be reim'­

bursed in kind after the next harvest. The AVV paid the official price
 

fixed by the government (see Table 18).
 

TABLE 18. 	 Official Prices in Upper Volta of the Most Important
 

Agricultural Products (in CFA) in 1978-79
 

Price in CFA Price to the Consumer
 

Type Paid to the Producer in CFA (max.)
 

White Sorghum 40 57
 

Red Sorghum 30 47
 

Maize 40 
 57
 

Cowpeas 45 65
 

Millet 40 57
 

3.3 Food Consumption
 

At the national level, the average intake per capita per day is
 

estimated at 1,728 calories, including 55.9 grams of proteins of which
 

3.7 grams are from animal sources, an intake which is not sufficient to
 

assure an adequate nutritional level (Frohbert).
 

The FAO estimates the minimum daily needs for East Africa to be
 

2,500 calories (including 65 grams of protein) for an active man, and
 

2,200 calorie, (including 60 grams of protein) for an adult woman. These
 

requirements are higher than the standard 2,230 caluries per person per
 

day which had been used in the Report on Project Identification of the
 

Dutch government (1975) for the AVV. It is this latter standard which is
 

used here, as it seems more realistic. A daily requirement of 2,230 cal­

ories per day is equivalent to some 240 kg of cereals and 30 kg of
 

legumes per person and per year, including losses during storage.
 

In the sample studied, in 1978 and 1979 each labor unit must provide
 

enough food for 2.2 persons and must, therefore, produce 530 kg of cere­

als ani 70 kg of legumes each year. The value of this production will be
 

calculated 	in Part IV.
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PART III
 
MONITORING OF A DEVELOPMENT PROJECT
 

1. The need for on-going monitoring
 

During the last few years, development agencies have emphasized the
need for increasing food production by the small farmer and expanding the

small 
farmer's participation in this effort (Agricultural Development
Policy Paper, June 1978). 
 This requires a better understanding-of the

small farmer's behavior and constraints in traditional farming, as well
 
as of his attitude and adjustments when new farming techniques are made
 
available to him.
 

During the implementation of an agricultural development project,
the managers and technicians need to evaluate the the
results achieved at
farm level and to compare them with those forecast in the project paper,

at a time when they can 
still adjust the technical package and extension
approach as needed. Rural development projects must therefore include 
an
on-going monitoring and evaluation system that 
links farmers'activities,
 
extension services, and agronomic experimentation.
 

The data gathered as part of normal management of the project, such
as number of people reached by the project, details on procurement and
maintenance of necessary equipment and inputs, and credit awarded to
farmers, are necessary to timely implementation of the project, but they

are 
not conducive to an evaluation of the impact of the paper, nor do
they help in refining design procedures for future projects. To perform

these tasks, it is necessary to set up a monitoring system that registers

how the technical package is presented to the farmer, how the farmer

actually uses 
it, and what results are achieved. This data must be com­pleted by information on off-farm activities and 
sources of income. Such

knowledge, if shared by management, agronomic research, and extension
 
services, makes it possible to:
 

- make adjustments in the technical package and extension efforts
during implementation of the project and therefore develop and

refine technical packages adapted to the local, 
natural and
 
social environment.
 

- control the effectiveness of the project design and implementa­
tion, and better assess the impact of the project on the target

population and its 
spread effect, thus providing the basis for
 
more valid post-evaluation and cost benefit analysis of the
 
project.
 

- design future projects more likely to stand up under the 
con­
straints of implementation.
 

A monitoring system is useful only if it provides the data needed
for analysis which are not already available. For example, in the AVV,
the technical package includes the 
use of chemical fertilizer. As part
of routine management, the Agricultural Credit Unit keeps precise data on
the quantity of a specific type of fertilizer delivered to each warehouse,
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and on the quantity sold to individual farmers. However, it would be 
wrong to try to correlate the quantity bought by the farmer with the 
yield achieved, because experience has shown that some farmers sold or 
gave away part of the fertilizer they bought. To evaluate the effect of 
the fertilizer it is first necessary to know how much was put whaton 
crop, how and when. 
Even this by itself would not be sufficient, as
 
other farming activities and environmental factors influencing the yield

should be taken into account.
 

A "farming system research" approach is well adapted to the needs of
 
monitoring an agricultural project, because it makes a global evaluation
 
of the farming unit possible in all its aspects; technical, economical
 
and social. This provides a more efficient management tool for the pro­
ject implementers, and 
also leads to more pertinent recommendations for
 
the design and implementation of future projects.
 

Since there is as yet no consensus on the definition of the farming

system research approach we will first define our use of that 
term. We
 
will then describe the data it requires, and will discuss the stages in
 
implementation of data gathering and analysis. 
A farming system research
 
focuses on the family farm as a unit of production and as a social unit,
 
so that all technical, economic and social constraints on the farming

activities performed are perceived in a systematic manner and their inter­
correlations are 
taken into account. The farmer participating in a
 
development project must make regular decisions 
on whether he will follow
 
the extension agent's instructions, or more often to what degree he will
 
follow them.
 

It is this interplay between a static technical package and the
 
behavioral flexibility of the farmer which must be brought to light in a
 
good monitoring system. This can be understood only if the broad socio­
economic environment of the farmer is studied, so data must be gathered
 
in five broad categories:
 

- composition of the household and stial ties and obliga­
tions towards other households. This identifies the availability of
 
workers and also the number of people who must be fed 
from the farm
 
production.
 

- agricultural production, including access to land, labor,
 
inputs, and equipment used.
 

- non-agricultural activities performed by the family. 
 Because
 
of the time involved and postible income generated, data must be gathered
 
on 
livestock, trade, crafts, paid labor and processing activities.
 

- family budget, to identify the financial needs of the family. 

- regional economic information such as prices and absorption 
capacity of local markets, opportunities for employment, etc. 

Natural and administrative constraints have probably already been
 
ascertained during project design and would not 
usually be part of the
 
regular data gathering in a monitoring system.
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The rest of this chapter will discuss how to 
set up and use a moni­toring system, drawing upon the experience acquired while working with
the Volta Valley Authority. This work provides the AVV with a data base
 
which will be useful for future evaluations; it also provides useful
background information to researchers working in similar areas 
or on sim­
ilar approaches to development.
 

Setting up and using a monitoring system is a process that evolves
through several phases, but all 
the phases are interdependent, and feed­
back channels are integral parts of the 
system (see figure 1).
 

FARM MONITORING PROCESS
 

(Feedback)
 

Material
 
Constraints----


Type 
 Data Gathering

of Data
 

Goals ----- >Analysis---- >Needed--------------------­ >Methodology 
A 

Staff------------- > 

Population Studied------


While the next section will discuss those phases one 
by one, it must

be kept in mind that each takes its full sense 
when placed in context.
 

2. Data Gathering
 

2.1 Identification of goals
 

A farm monitoring system is first of all 
a management tool which
 
must be adapted to the needs of the institution which requests it. The
goals of the farm monitoring system must therefore be discussed with the
administrators of the host 
institution, both for short term and 
long term

planning. Once the goals are 
correctly identified, a literature search
 can be started to obtain basic information about the to be studied
area 

and about similar studies in other regions. A lot of extra work can be
avoided if the experience already acquired by others 
can be used from the
beginning, even though much useful experience is published in reports
 
which are often difficult to obtain.
 

2.2 Staff and Equipment Available
 

The level of education of both the enumerators and the farmers must
be taken into consideration when organizing the data collection. 
 It is

therefore essential that both groups 
are involved as much as possible in
 
the development process of the farmmonitoring.
 

The local staff members who will carry out 
the farm surveys can be
the main limitation on 
the gathering of good quality data, especially at
the start of a project, as their level of education is often low and they
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have little or no experience in data gathering. With adapted forms, sim­
ple, systematic and clearly written, and with detailed explanations of
 
their work, the quality of the data can be assured if they are adequately
 
supervised. It is however essential to limit the research to simple ele­
ments and units that they can understand.
 

The enumerators should be adequately equipped to work efficiently.
 
This equipment however has to be adapted to the specific situation and to
 
the kind of survey carried out. In general the equipment should be sim­
ple, very sturdy, of good quality and easy to transport (if needpd).
 

2.3 The Population to be Studied
 

A good farm monitoring survey cannot be set up correctly if it is
 
not adapted to the farmers to be studied. Knowledge of the existing
 
farming systems and of the educational level of the farmers is important 
for the design of the farm monitoring. If the farmers use only local 
expressions for time, weight and measurements, then the survey should use 
the same. The researcher can later evaluate the relationship between the 
local measures and more international units of measurements. This can be 
quite difficult for there is a variation in time and space of many units 
of measurement. However adaptation of the survey to the local situation 
is one of the most important ways to obtain data of acceptable quality. 

Basic information about the population can be obtained from informal
 
talks with the local authorities, the farmers, and the extension agents.
 
An existing systematic census can be used to obtain basic information
 
from which the sample can be selected.
 

2.4 Defining Strategies
 

The goals developed by the agency will have to be translated into a
 
list of items to be studied, and how they will be analyzed. A global
 
preliminary program of data collection and analysis will be set up, tak­
ing into consideration the population, enumerators, and materials con­
straints. This program, which includes the type of data, time schedule, 
and format of the results of the farm monitoring, should be discussed 
with the agency, to assure that the goals of the agency are correctly 
interpreted. For the agency itself, it gives the opportunity to add some 
data or analysis requirements or to delete others if the proposed anal­
ysis cannot satisfy their needs at the proper time. When a consensus has 
been reached, the program can be designed in more detail. 

It should be set up step-by-step so that adaptations can be made.
 
The farmers and enumerators should be consulted and involved in the
 
drafts of the program and questionnaires, as regular feedback will assure
 
the optimal adaptability of the system at all levels.
 

2.5 First Draft of the Survey
 

The first draft of the questionnaires should be designed in close
 
cooperation with the local staff. Their knowledge of the local situa­
tion, and especially that the impact of material constraints
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(communications, equipment) will be important in designing a survey that
 
can he implemented without too many difficulties.
 

When drafting a questionnaire, it is easiest to 
first list all

items which will be needed, then to 

the
 
regroup them by categories, so that
separate inquiries can be constructed for each category. 
It is always
easier to aggregate results later on than to subdivide them. 
 It is
important that the categories chosen be adapted 
to the population studied
rather than to western standards, although definitions in western terms
will also be needed for future comparison. The questionnaires should


include some cross checks, so that some basic quality control 
can be done
quickly. This is especially easy if the 
format chosen includes the most
likely answers, so that the enumerator simply checks the correct 
answers.
This type of format will also facilitate the tabulation and analysis of
 
the data.
 

The set of questionnaires must 
be completed by systematic direct
observation of the 
farmers' activities by the enumerators. This provides
additional information and 
is also a means of checking the farmers'
 
answers to the questionnaires. 
 The work schedule of the enumerators must
be planned in detail, taking into account their location and means of
transportation, so 
that they know precisely day by day what they have to
 
do.
 

2.6 Testing the Survey
 

Ideally, the surveys should then be 
tested on a special sample, sim­ilar to that to be studied, the 
test surveys being introduced and execu­
ted exactly as planned for the 
final surveys. This is the best way to
develop a system that will work in the 
specific circumstances of the
 
study, for two reasons:
 

- the methodology is tested and possible shortcomings can be

eliminated. The testing procedure also provides more 
infor­
mation about the enumerators and the population to be stu­
died, so 
 that the final inquiry can be better adapted to
 
their ability.
 

- the quantitative results obtained will show the relevance of

each question and make it possible to 
design the tabulation
 
forms for future analysis. They should be checked with the
 
local field staff.
 

The results of the test questionnaires 
are not to be treated as
valid quantitative data. 
 There are too many possible errors due to such
problems 
as faulty design of the questionnaires and introduction errors.

The results however can be used to try 
a hand tabulation format (see

annex II). That way it is possible 
to discover whether questionnaires

and tabulation forms are 
well adapted to each other. 
 In case of diffi­
culties in transferring the data into tabulated 
form, both the question­
naires and the recapitulative tables used for 
tabulation can be
 
redesigned.
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Even with inaccurate data the pre-test provides much useful informa­
tion about the population, especially if those who designed the inquiry

participate in the testing of the questionnaires. The results obtained
 
can be presented to the agency in order to show what they can expect in
 
reality from the farm survey. This feedback can provide useful sugges­
tions for further development of the questionnaire tabulations.
 

2.7 Choice of the Sample
 

The absolute size of the sample is limited both by the number of
 
enumerators and the work program. During the develoment phase of the
 
program the possible sample size was already taken into account; in this
 
phase sample size determination is a back and forth process between the
 
complexity of the inquiry and the possible sample size 
for a given number
 
of enumerators. Yet a minimum size is required to extrapolate the
 
results from a sample, so it may be necessary to simplify the question­
naires in order for the enumerators to handle an adequate sample.
 

The choice of the sample derives from the goals of the study, since
 
they determine the subgroups to be studied. For example, the year of
 
arrival of a family in a settlement scheme was considered crucial in the
 
AVV study. Once the stratification is chosen, the sample can be selected
 
at random, or, if there is sufficient information about the population, a
 
more systematic sampling method can be used to ensure that all groups 
are
 
well represented. This system however has the risk of a misrepresenta­
tion because it is difficult to include all segments of the population.
 

2.8 Setting up the Survey
 

The definitive program for the monitoring system is established
 
after discussing the results from the testing period. The main elements
 
of the program, including the questionnaires, must then remain unchanged

for at least one production cycle, although small adaptations can still
 
be made. Any data gathering process should be flexible enough to react
 
adequately to specific unexpected changes in the population to be studied
 
or in the identified goals. After the first agricultural cycle the whole
 
program has to be reviewed again to see whether it still meets the
 
possibly changed goals and to incorporate the already acquired
 
experience.
 

The entire farm survey program thus developed must be explained to
 
the enumerators. All aspects of the job, including the goals of the
 
study, must be discussed together until it is sure that each enumerator
 
has completely understood. Each enumerator should receive a handbook
 
describing his job step-by-step, that he can use as a reference, and
 
which also provides solutions to the problems he is most likely to meet
 
during his survey work. He is already familiar with most of the elements
 
of the survey since he has participated in its development.
 

When the enumerator has completely understood the purpose and
 
details of his work the inquiry can then be introduced to the farmers.
 
This introduction is very important and greatly influences the quality of
 
the data. In a continuous farm survey, where the same group of farmers
 
are closely followed and are interviewed regularly, a careful
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introduction is required to 
assure their cooperation. 
 In a strongly
hierarchical society, the first 
contact should be made with the chief of
the village before the survey begins. 
The chief and his associates
should be well informed about the goals, programs and users of the sur­vey, since the work cannot begin without 

he 

the chief's approval, and since
can be very informative about the village. 
 The proper backing can be
very useful during the 
introduction and implementation of the survey at

the farm level.
 

With the help of the chief (or his representatives) a meeting can be
called of the 
farmers in the sample, or the farmers can be approached
individually. 
A meeting with a group of farmers has the advantage thatthey are less overwhelmed by the foreign visitors; that can result inmore questions and remarks, arewhich useful for the inquiry itself andthe interpretation of the results. 
 However, in practice it 
can be diffi­
cult to organize such a meeting.
 

At the first contact the farm survey is introduced and its goalsexplained. 
The details of the explanation depend very much on 
the level
of education of the farmers and should be kept clear and 
simple. If pos­sible the enumerator who will work there should do the explanation.
often has more 
feeling for the farmers and is better able 
He
 

to adapt his
explanation to their need, if the 
survey has been well discussed with him
beforehand. 
 This approach also shows how the enumerator himself under­stands the survey and how he responds to questions from the 
farmers.
 

After the goals of the 
survey have been explained, the farmers
should be assured that the 
data will not be used against them (for taxes,
by the agricultural credit department, etc.) 
and they should be told how
they were chosen for the sample. The program of work of 
the interviewers
is explained in detail, every aspect has 
to be explained, stating how it

will be done and why.
 

After these explanations, 
the farmers should be encouraged to ask
questions about all aspects of the surveys. 
 This often results in
requests for copies of parts 
of data, especially harvest data. 
 Finally
every farmer should be asked if he agrees to 
cooperate with the survey,
as it will happen that 
a farmer refuses, especially at the beginning of
the survey work in the 
area.
 

2.9 Quality Control
 

In addition to the regular cross 
checks within the inquiry and the
program of work itself, there 
are 
several ways of assuring the quality of
the data. At the start of 
a farm survey, the enumerators will often meet
problems which were not 
foreseen during the planning and testing phase.
An intensive program of regular technical assistance to
can the enumerators
identify and solve many problems on 
the spot and avoid future prob­lems. This program should be backed by written explanation of the surveyand its 
goals, giving details on the purpose of each inquiry and showing
how to fill out 
the form and the daily program to be done. 
 Those expla­nations are compiled in 
a handbook in which most of the problems that
arise 
are treated, and the enumerator should be 
taught how to 
use his
handbook to solve a problem. 
If it becomes clear during the 
season that
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the handbook is not complete, additions should be made. This can be the 
case if an extra survey is begun later on. The handbook, together with
 
regular field visits of the technicians to assist the enumerator in his
 
work, assures a systematic improvement of his ability to do his job
 
correctly.
 

Besides this on-the-job training, more formal training sessions 
can
 
contribute much to increasing the specific skills of the enumerators and,
 
not less important, to strengthening their motivation. The enumerators
 
meet together, for example once a month, so 
one subject related to their
 
job can be discussed in more detail than is possible during the visits 
to
 
individual enumerators. That way it is possible to make the 
enumerators
 
understand more about the theoretical background of their work. It is
 
very important for them to learn that their work is more than just
 
gathering numbers. The, can be kept interested for a longer time only by
 
showing them what happens with their data afterwards and what is the
 
relevance of the analysis for the agency they work for. At the end of
 
the session, the problems recently encountered can be discussed, the
 
enumerators informing each other of their work problems, 
and of the solu­
tions they provided. This gives a better insight into the functioning of
 
the data gathering.
 

An important test of quality is a good relationship with the farm­
ers. The first effort in building a good relationship with the farmer is
 
done when the survey is introduced to him. During the survey, the farmer
 
should be involved in the process as much as possible, and should be told
 
of the results. Remarks from his part should be taken into 
account as 
much as possible in redesigning the questionnaires and in interpretating 
the results. 

3. Compiling and preparing the data for analysis
 

The data gathered in the field are sent regularly from the field to 
the main office to be compiled and analysed. Before the analysis can 
start the data will be checked for their completeness and quality. The 
quality of an on-going farm survey, especially one which includes a 
rather detailed labor time survey, is lower if information is missing for 
some of the working days of a family. It would be unrealistic to limit 
the analysis to those inquiries which are complete, as most of the data
 
gathered would be unusable. At AVV, 24 days each month (80%) had to be
 
monitored correctly before the data on any family was included in the
 
tabulation and analysis. Depending on the quality demands a limit should
 
be set to identify when an inquiry is considered complete enough to be
 
used. In the beginning of a survey data may be included which do not
 
meet the requirement in order to show the potential users what kind of
 
data and in what format they can expect it, and thus give them the possi­
bility to respond. 

The data which passed the check for completeness are controlled to
 
see whether the quality of the data is acceptable. This includes check­
ing that each individual questionnaire is completely filled out and look­
ing for inconsistencies between data. If some of the data of a subsec­
tion of the survey are doubtful, that whole subsection can be rejected.
 
For a continuous survey, this can lead to the rejection of that
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subsection from the survey for the whole period, because the 
total of
complete good quality inquiries concerning that subsection does not 
ineet
the standards. Sometimes it is possible 
to return to the enumerator with
the form and discuss the problem together so that a solution can be found 
and the correct data 
can be entered.
 

The standarus for the quality check depend very much theon qualityof the enumeraLor,. The 
enumerators at AVV had little professional
experience and no training, so at first the standards for dataacceptability could 
not be very high. After an intensive training
program had started, however, standards could be 
raised rapidly.
 

In defining the quantity and quality requirements of a survey there
is always a conflict between the desire 
for perfect quality data and what
is really possible because of limited human 
resources. 
 It is often
better to have more global data of a lower quality than only a fewdetailed 
cases of high quality. In countries 
like Upper Volta,
variations within the 
population to be studied are often so great that 
a
large sample of observations is necessary before conclusions 
can be
drawn. 
Every project involved in data gathering has to establish its own
minimum standards for the 
data. This should be a decision carefully
thought out, as it influences quality checks 
to be included and also 
the
necessary 
on the job training for the enumerator.
 

During the development 
of the survey most 
of the basic tabulation
models have already been set up 
in broad lines in order to get 
an easy
transfer of the data. The main sub-groups to be considered in theanalysis have been identified when the goals of 
the agency were defined.
This grouping has been refined during discussions with the 
different
departments until 
a final framework is agreed upon. 
 The relevant
subgroups and 
the entire population are tabulated 
so that comparisons
between the groups 
can be made. The results 
of those tabulations, which
include nothing more complicated 
than averages and variances, are used
 
for two important goals.
 

- The results of the tabulations can give an extra check on thedata. It should correspond with the knowledge about the 
sample and popu­lation, or the differences will have to 
be explained. 
 The difference
between the groups considered (or the 
lack of difference) shows whether
the grouping is a relevant one or not. 
 If not, some groups can be lumped
together in the future, making the 
analysis less complex. Examining the
results can also give an 
indication 
that other groupings will have 
to be
considered. 
This will be a feedback to the inquiry itself and 
so the
form can be adapted if needed and 
if possible.
 

- The results of the tabulation can 
be presented in a regular report
to the users 
of the data. At AVV an effort was made to establish 
a quar­terly report but, for administrative reasons, 
the delay in typing the
report was so 
great that the information provided was 
no longer useful.
Nevertheless, it gave information about 
the data gathered and the metho­dology applied. Reactions given by the 
future users and suggestions con­cerning format and 
data choices were 
carefully considered and included 
in
the development of 
the forms and program.
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The way in which the results are presented gives an indication of
 
the quality of the results. Presentation of precise figures implies 
that
 
the calculations were done with very precise data to start wit',. 
 In
 
order to avoid misinterpretations and misuse of the data presented, the
 
presentation format should be adapted 
to the reliability of the data.
 
This implies a careful choice of the classes in which 
the data will be
 
presented and a correct rounding procedure. At AVV, crop yield are pre­
sented in units of 10kg because the method used to estimate the yields is
 
not accurate enough to present more precise figures (see IV).
 

4. Analyzing the data
 

Recent developments in hand calculators have made hand analysis very
 
easy if the body of data is not too large, since standard programs for
 
analyses of variance and covariance and for 
curve fitting are available
 
for most models.
 

If the questionnaires and especially the recapitulative forms are
 
designed with specific calculations in mind, so that all the 
 data needed 
for one specific analysis are 
on the same side of a page, hand calcula­
tion is probably the fastest way to get results at the beginning of the 
project. However, in a long term project, hand analysis can become dif­
ficult. In that case it is recommended to switch to computer analysis
 
early during the project, so that there is time 
 to set up the keypunching 
routine and to debug the necessary programs before there is too much
 
pressure 
to obtain results. Once the routines are satisfactory, it
 
becomes easy to add new data to the 
data base in the same format. Two
 
solutions are now possible: to do the entire analysis on a micro­
computer within the project itself, 
or to have the computer work done at
 
a regular computer center in the host country or 
at home.
 

4.1. Using a Micro-Computer in the Field
 

Micro-computers are now available which 
are cheap and easy to trans­
port. They offer interesting possibilities for data analysis in the
 
field during the implementation phase of the project, when it is still
 
possible to modify or expand the questionnaires in response to the pre­
liminary results. In order for the micro-computer to be used regularly,
 
it is necessary to have access 
to an efficient material and technical
 
backstopping, as 
problems are bound to arise both with the equipment
 
itself and with the programs.
 

The equipment has a better chance to 
remain usable if it is set up

in an adequate environment, with daily sweeping and dusting, and 
keeping

the equipment 
covered with plastic when not in use. The micro-computer
 
can be run on electric power, but a voltage regulator must be used at all
 
times for the equipment is rather sensitive to fluctuation in voltage.

The advantage of using batteries is that the work can continue during
 
power failures.
 

It is crucial to find keypunchers who can be fully trusted, since it
 
will not be possible to check the accuracy of their work all the time.
 
The keypuncher must be honest enough 
to enter the data accurately and to
 
check the quality of his work himself. In a job which is rather tedious
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and boring, this 
can be achieved only if the keypuncher has interest
some
in the outcome of the study, and if he understands the importance of his
 
work.
 

In Upper Volta, experience has shown that 
someone with no 
technical
knowledge or experience in computers 
can 
be trained to keypunch in a few
days. Basic requirements in hiring a keypuncher should be:
 

- the ability to continue detailed and precise work over 
a
period of time. 
 This can be ascertained through test
 
exercises.
 

- the ability to read the 
language in which the questionnaires
 
are written, if they are not fully coded.
 

- familiarity with the research subject. 
 In keypunching

AVV data, the keypuncher who was more 

the
 
familiar with agricul­ture was better able to control the quality of the data and
 

to keypunch it accurately.
 

- the moral honesty of doing a thorough and accurate job on his
 own. It is difficult to 
foresee this when hiring someone,
but it should be made very clear that 
errors must be 
correc­
ted, and that sloppy work will not be 
tolerated.
 

- some familiarity with typing can help at 
first, but with the
 
new keyboards with an additional set of digit keys on

side this is not necessary. 

the
 

In Upper Volta, the keypunchers were selected after a written test,
an interview, and 
a test with the micro-computer to 
see how they handled
the machine and how fast 
they learned to perform very simple taskes. 
A
special program "learning to use the micro-computer" was 
used, the candi­date following the instructions he read 
on the screen.
 

The keypunchers read documents explaining the goal of 
the project,
and also the Handbook for Enumerators, in which every questionnaire was
described and they received detailed explanations about the surveys they
had to keypunch. They were 
then shown how to start 
the machine and key­punch one questionnaire, and were given oral and written instructions 
on
what to do in case of difficulty. They practiced for a few days, until 
a
thorough check of their work showed good accuracy.
 

Each keypuncher always had a precise program of work including one
set of questionnaires to keypunch, and also 
some hand tabulation which he
could do whenever he tired of keypunching. It was emphasized that it
better to take was
 a break when the work seemed too tedious rather than key­
punching errors.
 

Ideally, the entire process, 
from data gathering to analysis, should
be done directly under the supervision of the researcher in the 
field.
The micro-computer gives its 
full value only if it enables the researcher
to analyze partial data during the implementation of the project, so 
that
the questionnaires can 
be modified as needed and eventually new questions
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can be added to confirm or explain the first results. In order to do
 
this, the time span from data gathering to analysis must be as short as
 
possible, while the quality of the work must 
be assured by checking the
 
data and keeping the number of transfers to a minimum.
 

In Upper Volta, the data was keypunched directly for some
 
questionnaires, while for others 
it was first transferred to
 
recapitulative forms from which it was then keypunched. The data on
 
livestock, non agricultural activities, and petty trade was keypunched

directly from the questionnaire (see annex II), even though entries were
 
not pre-coded. This was possible because the 
form was simple, and there
 
were few possibilities for each variable. The keypuncher had a codebook
 
for the variables in front of him and quickly learned to code what he was
 
reading while keypunching it.
 

Because the questionnaire itself was not coded, it was also easy to
 
check the quality of the data during visits to the enumerator or when the
 
questionnaires were brought to Ouaga. 
 It had been decided early in the
 
project that the enumerators could not handle coding at that stage of
 
their training, except in a very few instances (to indicate the sex of a 
worker, or whether a task was 
done manually or with animal traction). In
 
these cases, the first letter of the word was always used as the code. 
The questionnaire already contained columns for most of the possible
 
answers, and the enumerator only had to put a check in the proper column. 
It would have been helpful to also include the code at the top of the
 
column, but anyway it was easy for the keypuncher to use the proper code 
because the numeric codes were chosen to match the 
order of the column
 
whenever practical. Each questionnaire covered the activities of one
 
family for one month, and was brought back to Ouaga at the end of the
 
month to be keypunched immediately.
 

The data was keypunched onto cassettes, because of recurring techni­
cal difficulties 
in using floppy disks, which would have been faster. By

using cassettes or disks as permanent files for each specific question­
naire, updating the file each month as 
the data comes in, it is possible

to run simple statistics (frequencies, data formating and desL iption)

each month on the updated data to see what trends might be developing,

and to try different ways of regrouping the data. If the equipment is
 
set up right at the beginning of the project, partial analysis can be
 
available when it is still possible to 
modify the questionnaires, for
 
example including a new variable, or subdividing a question. Other pro­
grams available include field area measurements and multiple regression

and analysis of variance. In any case, after the data are coded and key­
punched, basic frequency runs should be done in order to check if the 
data are entered correctly.
 

For many projects, the micro-computer provides more than sufficient
 
capacity to handle all useful analysis, and makes it possible for the 
researcher himself to handle the analysis with little 
or no extra help.

This is important, as only the researcher decide how it sensecan makes 
to group the variables and which correlations are meaningful. Only if
 
the analysis desired exceeds the capacity of a micro-computer should it
 
be necessary to use a standard computer.
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4.2 Using a standard computer
 

Computer techniques of today make it possible to analyze a great
 
quantity of data in a very short time period. Standard programming
 
methods are easy to use and make many kinds of analysis available for
 
inexperienced users, so it is important to keypunch the data in such a
 
way that standard programming methods can be applied and provide the
 
requested results. The programmer who works with the data should be well
 
informed of the analysis to be done, and should ideally check the tabula­
tion files for ease in keypunching.
 

Most standard programs offer a wide range of analytical possibili­
ties, but to avoid misinterpretation the analysis must be limited to
 
those calculations which are in accordance with data quality, quantity
 
and theoretical expectations. The analytical procedure should be built
 
in such a way that only necessary calculations are done, starting from
 
simple straightforward tabulations to more complex analyses. At every
 
phase in this procedure one must reconsider whether more complex proce­
dures will result in better explanation of the data or not.
 

Most data obtained by farm monitoring surveys as described in the
 
first part of this section do not justify estimation of production func­
tions or similar complex analyses. Those statistical packages require a
 
larger, more precise body of data at the farm level than that which can
 
be reasonably expected in most surveys in West African countries. They
 
also require the isolation of a limited number of variables, which is
 
difficult to do out of the complexity of a farming system because of the
 
great heterogeneity of the farmer population. Most variables cannot be
 
fixed or controlled as would be possible in experimental field
 
circumstances.
 

However, the analy~es which are compatible with the quality of the
 
data offer sufficient ,ussibilities to show differences between groups or
 
classes of a population. Regression can be used but should be interpre­
tated carefully, taking the quality and quantity of the body of data into
 
account.
 

5. The AVV Data Gathering Program
 

The design of the AVV farm monitoring system began in 1977. At that
 
time the agency itself did not have very specific ideas about the kind of
 
data it expected from that survey, except that it should cover:
 

- characteristics of the AVV population
 
- agricultural labor inputs
 
- agricultural production.
 

Administrators and technical assistants in every AVV division were
 
asked to suggest what additional data would be useful to them. It was
 
agreed that data on agricultural inputs, livestock, off-farm activities
 
and prices on local markets would be gathered so that an evaluation of
 
the impact of the AVV program at the farm level could be made.
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5.1 AVV Population Survey
 

In 1977 a very intensive population census was conducted among all
 
AVV farmers in order to create a permanent file on the AVV population 
with its main characteristics. Such a file would be used by the AVV when
 
planning for schools, dispensaries and agricultural supplies for the
 
settlers.
 

A draft of the census form was discussed with the AVV managers who
 
would be using it and with the enumerators. The final form (see Annex
 
II-1) had to be filled out completely during the first inquiry, and the
 
information updated once a year. For the new settlers, a form is opened
 
in July of their year of arrival.
 

During the inquiry the data were checked in three ways to ascertain
 
accuracy:
 

- the enumerator had to see the persons which were listed as perman­
ent residents of the AVV farm. 

- the ages were checked with identification papers whenever pos­
sible. However, about 60% of the farmers have no documents.
 

- the enumerator or extension worker who lives in the village
 

checked the data afterwards.
 

The results were presented in a report a few months afterwards.
 

5.2 Market Survey
 

Once every 12 days (every fourth market) each enumerator has moni­
tored the prices of the most important agricultural products being sold
 
at the local market in the neighborhood of his village. The market sur­
vey started in a few markets in November 1977 and was later expanded. It
 
had to be introduced through the local hierarchy (village and market 
chiefs), so delays occurred in some villages.
 

The enumerator monitored the price of agricultural commodities in
 
local units of measurement. He was given cash to buy some produce, which
 
he weighed at home to evaluate the relation between kilogram and the
 
local units of measurement.
 

5.3 Farm Level Surveys, 1978
 

A draft of the farm survey program was discussed with AVV techni­
cians and with the field personnel, and a preliminary set of question­
naires covering the develupment of an AVV farm over the first years of
 
settlement was drawn. The questionnaires were tested and modified from
 
August 1977 to the end of that crop season, and the 1978 survey was then 
designed on the basis of that experience. It was used throughout the
 
1978 campaign without significant changes.
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TABLE 19. 
 Sample of AVV Farmers Used in Analyzing the Surveys of the
 
1978 Campaign, by Cluster and Year of Arrival
 

1974 1975 1976 
 1977 1978 
 Total
 

Linoghin -- 10 2 
 12
 

Mogtedo 12 4 
 2 6 
 12 36
 

Bane 12 -- 5 7 24 

Kaibo Nord 
 6 12 
 6 24
 

Kaibo Sud 
 24 
 12 36
 

Total 48 14 
 15 25 
 30 132
 

Each of 16 enumerators monitored 12 farmers from the village he
 
lived in (see table 19) in two ways:
 

- he asked a set of questions to the farmers twice a week in order 
to fill out the survey forms.
 

- he visited the farmers of the sample in their fields and observed
their activities in order 
to check the data provided by the farmer.
 

The questionnaires* for 1978 were systematically designed to
simple and adapted to 
be


the knowledge of the farmers and enumerators, so
only local units of measurement were used. 
 This made the tabulation of
results easier also. 
 As far as possible all answers were already written
 on the form to make it easy to fill 
out correctly. Coding was excluded
except for very simple abbreviations because the 
enumerators could not
 
handle that correctly.
 

The labortime was the most difficult part 
of the survey. Neither
the farmers nor the enumerators have watches 
so quarter-days were chosen
 as the unit of measurement, this seemed practical for both the farmer

and the enumerator. To avoid too many errors, this part of the survey
was repeated twice 
a week (see Annex II, questionnaires 2 and 3). 
 The
farmer is quite capable of remembering after three or four days who was
working on which 
field and how long, especially as he becomes used to 
the
 survey. 
When a labor inquiry could not be done on time (absence of
farmer or enumerator, illness, etc.) a recapitulative form was 
filled out
(see Annex II, questionnaire 4). 
 Here the quarter days were replaced by
whole days because the experimental stage in 1977 showed that 
the farmer
did not remember correctly the quarter days for every member ot 
the fam­
ily after a week or more.
 

The rest of the questionnaire was filled out only once 
a week
because it 
was simpler than the labor time. Questions about the amount

of money spent to purchase agricultural tools and 
income from off-farm

activities, etc. did not 
create any difficulty. It 
was also much easier
 

* see Annex II
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to get the information about a longer period than a week if an inquiry
 
could not be done on time. Careful introduction and the avoidance of
 
very personal questions helped in gaining the farmers' confidence and
 
therefore obtaining data of good quality.
 

The enumerator also had to go into the fields every (working) day;
 
he was to try and see all of his 12 farmers and write down in a notebook
 
what kind of work they were doing, who was there, what the field looked
 
like, etc. Those field trips made him more familiar with the farmer and
 
helped build up a good relationship with him. They also enabled the enu­
merator to check the data on agricultural labor provided by the farmer
 
during the regular interviews. Third and not less important, the note­
book provided useful information about the development of the crops and
 
eventually mentioned reasons for crop failure; this is essential for a
 
correct interpretation of the data.
 

During those field trips, the enumerator also had to measure the
 
fields of the farmers surveyed. Most of the AVV fields are rectangular
 
so this job could be easily done with only a measuring tape. A supervi­
sor from the Statistical Section helped the enumerators to measure odd
 
shaped fields. Right after measuring the field, the enumerator made a
 
drawing of the field (and its measurements) on the back of the harvest
 
estimation forms (see Annex 11-5). All the fields (including unofficial
 
fields outside of AVV plots) of the farmer surveyed had to be measured.
 

The yields of each crop of the 12 farmers in the survey were moni­
tored except for the production of the house garden. The garden bears a
 
mixture of crops in small quantities and they are harvested according to
 
the needs of the family, so the estimation of yields is extremely diffi­
cult and often impossible.
 

The cotton harvest was estimated on a sample of three lines per hec­
tare, which had to be harvested and weighed separately, the other crops
 
by counting the number of (uniform) baskets harvested. Three baskets
 
were taken out at random and weighed. The third one was threshed and
 
weighed again. The farmers were very cooperative in this procedure
 
mainly because the results were communicated directly to them.
 

The work of the enumerator was carefully explained to him and also
 
closely followed. This was an important quality control on the data,
 
together with the crosschecks in the surveys and the field trips. At the
 
beginning of the survey the enumerator received an instruction manual
 
which explained once more the details of his work and of each question­
naire. Every two weeks, a supervisor from the Statistical Section came
 
to discuss with him and followed him in his work. In this way certain
 
aspects of his job could be explained in more detail and problems could
 
be solved together. Once a month, a training session was held to discuss
 
more theoretical problems.
 

A preliminary analysis was done as soon as the data came in each
 
month. This made it possible to spot and to correct problems with the
 
data gathering. The results were presented to the AVV in bi-monthly
 
reports which could be used for short term planning. However, the bi­
monthly reports had to be abandoned when the delay between completion of
 



the draft and actual distribution of the typed text reached two months.
 
After that, efforts were focused on preparing a yearly report at the end
 
of each crop season.
 

The analysis presented in the 1977 and 1978 yearly reports was done
 
entirely by hand. A recapitulative form for each farm in the sample made
 
it easy to regroup the data in different ways (Annex II). The 1978 labor
 
data was too large to be analyzed by hand, so it was transferred into
 
recap.itulative forms (Annex 11-7) and then keypunched on a micro-computer
 
in Ouagadougou for analysis on a standard computer in the States. This
 
delayed presentation of the results until the 1979 report.
 

5.4 Farm Level Survey, 1979
 

In 1979, the surveys started in 1977 were continued without much
 
change except for the labor time survey, which was done in a more global
 
manner, using days as the unit of measurement (see Annex II). This was a
 
check on the data obtained in 1978, and greatly cut down the time needed
 
to survey each family, since a weekly visit became sufficient.
 

The enumerators, who were by then better trained and more experi­
enced in survey techniques, were able to work with 12 new farmers in a 
neighboring village in addition to the 12 farmers they surveyed in their 
own village (see table 20).
 

TABLE 20. 	 Sample of AVV Farmers in the Farm Survey of 1979
 
Used for the Analysis of the 1979 Crop Season,
 

by Cluster and Year of Arrival
 

1973 1974 1975 1976 1977 1978 1979 Total
 

Linoghin 	 5 6 12 -- 1 24 -- 48 

Mogtedo Bombore -- 21 5 5 30 12 24 97 

Bane 	 -- 12 6 11 7 -- 12 48 

Kaibo Nord .. .. 6 12 24 6 -- 48 

Kaibo Sud -- 36 12 .. .. 24 -- 72 

Total 	 5 75 41 28 62 66 36 313
 

The format of the questionnaires was simplified,(see Annex 11-8),
 
both to make it easier for the enumerator to work with a double sample,
 
and to make it possible to keypunch the data on a micro-computer directly
 
from the questionnaires, as they were sent to Ouagadougou at the end of
 
each month.
 

The harvest data was handled differently, because the basic forms on
 
which the activities and results for each field were recorded had to be
 
kept by the enumerator until the harvest was finished. A recapitulative
 
form was designed on which the data for one crop for every farmer in a
 
village was regrouped (annex II-10).
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The recapitulative form 	was brought by the supervisor during hisvisits to the enumerator, and they regularly updated it. This 	had sev­eral 	advantages. It involved the 
enumerator in the analytical process
and made him more conscious of the importance of his work. 
 It showed
clearly which data was 
unusual compared to the 
rest 	of the village, at a
time 	when it could be checked easily with the 
enumerator and the farmer.
It made later tabulations and analyses easy. 
Finally, it 
was keypunched

directly from that 
fcr i with only minor coding.
 

The data cassettes of all 
the surveys were transferred 
to a 	regular
computer; 
the 1979 data have been analyzed partly by hand and 
partly by

computer.
 

5.5 	 The 1980 Program
 

In 1980, 
the survey of agricultural activities is 
to be continued on
the same sample, and more detailed surveys 
of livestock, craft and trade
activities conducted on 
small samples of farmers who 
are particularly

active in that type of work (see 
annex 11-11,12,13).
 

The surveys performed from 1977 to 
1979 have provided much informa­tion useful to AVV. Much experience has also been acquired on data
gathering and analysis, 
and the staff of the Statistical Section has been
trained. In the future, the AVV will have 
to reevaluate what it expects
from 	farm monitoring. The Statistical Section cannot 
increase the size
of the sample as the number of 
settlers increases and maintain the qual­ity of the data it could assure until 1979, unless the number of enumer­ators increases also. 
 This should not be expected at a time when the AVV
 
is trying to reduce 
its costs.
 

Most of the enumerator's time is 
now taken up with measuring the
fields and estimating the harvest. 
 Part 
of this work could be trans­ferred to the extension agents in areas 
where AVV only needs global data
for a regional evaluation. In that case 
the work of the enumerator can
be reduced 
to those yield evaluations which 
are needed for input-output
relations (e.g., for fertilizer response) 
in specific areas 
(see 	annex
11-14). A small 
group of the best 
enumerators 
could be assigned to do
farm 	surveys on 
large samples and to do detailed surveys of off-farm
activities and other 
important aspects of 
the family enterprise such 
as
family budgets on a smaller sample.
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Picture 1: Layout of an AVV village (squares) and its fields (dark rectangles) 

Picture 2: All new fields are mechanically prepared for cultivation by AVV 



Picture 3: 
 AVV drills one well for every 25 families
 

Picture 4 Frmtesecond year on, the farmer plows his fields with animal
 
traction
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PART IV
 

ECONOMIC RESULTS OF THE AVV FARM
 

1. Introduction
 

In 
this chapter the results are compiled of the farm monitoring at
 
AVV during the period of 1977-1978. The part of the sample used for data
 
analysis represented 11% of the AVV population in 1978 which was 
increased
 
to 18% in 1979. About 50% of the farmers in the sample have been moni­
tored from 1977 on.
 

The data gathered are presented per cluster of villages (assuming 
a
 
certain homogeneity of rainfall 
(Annex I) and soil type within a cluster)

and subdivided in four groups of 
farmers according to the stage of farm
 
development.
 

1 New farmers who are settled this year by AVV. They have only two
 
parcels* to cultivate, both plowed by AVV.
 

2 Second year farmers who have only three 
parcels* to cultivate of
 
which one is plowed by AVV.
 

3 Farmers in development who have four parcels* 
to cultivate but
 
one is plowed by AVV.
 

4 Established farmers. 
 They have four parcels* to cultivate, and
 
no plowing is provided by AVV anymore.
 

The three campaigns monitored (1977-1979) provide enough data to
 
evaluate the net 
effect of the AVV's main innovations:
 

- does the fertilizer level prescribed by AVV have a positive effect
 
on the crop yields?
 

- is animal traction (oxen) an innovation which permits the farmer
 
to cultivate more land or achieve higher yields?
 

- does intensive farming pay off for the AVV farmer?
 

The data considered, however, are farm survey data. They are only

reliable for a situation which deals with farmers of this level of tech­
nology. In situations of a higher level of management of the farmer, it
 
is possible to get a different response to 
the proposed innovations.
 

2. Acreage and crop rotation
 

The area allotted by the AVV to 
each settler family is determined
 
every year according to the year of arrival of the settler at 
the AVV and
 
his family's labor index (see II-I). 
 The index is updated every year at
 
the beginning of the agricultural season, but 
even so the index does not
 
always correspond to the reality because there 
are members joining the
 
* excluding the house compound.
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family during the crop season. The family has therefore often more work­
ers than the labor-index shows. This is shown clearly by the yearly up­
dating of the AVV population census in July (see III). The farmers react
 
to this situation by cultivating about 10% more land than they are sup­
posed to for their type. However, the total area cultivated by unit of 
labor remains within the limits defined in the AVV man/land ratio* (see
table 21).** Differences in total amount of land cultivated for farmers 
who are at the same stage of development but in different clusters of
 
villages are mainly due to the land distribution policy of the extension
 
worker, the rainfall (which determines when the farmer can start sowing),

and the area grown with cotton.
 

The cotton crop is the most promoted in the AVV package. Table 21

shows that the AVV farmers grow about the area they are supposed to grow
with cash crops (5% more area is cultivated with cotton than is
 
prescribed by AVV). It is an important crop for the 
farmer because he
 
needs the cash to 
pay his credits, but it is a very labor-intensive crop

(especially at harvest) and therefore the AVV farmers show a tendency to
 
grow less cotton the longer they are at AVV.
 

White sorghum, the most important staple crop, is cultivated more
 
than prescribed by AVV in the developing phase and when the farm has
 
reached its full size. About 16% more 
land is cultivated with white sor­
ghum than prescribed by AVV.
 

As addition to the white sorghum, the other cereals have priority
 
over the legume crops. Until now the farmers' food supply has not yet

been assured so most of the land has to 
be allotted to cereals. Farmers
 
cultivate about 42% more corn and red sorghum than 
they are supposed to.
 

The legume crops therefore are strongly underrepresented. Only

about 65% of the area planned for cowpeas and peanuts was really

cultivated with those crops, in spite of 
their importance in the crop
 
rotation.
 

The rotation prescribed by the AVV includes a two-year fallow period

after each four years of cultivation, but many fields are in theirnow 
fifth and sixth years of continuous cultivation. The rotation also
 
includes a legume crop in year three. However, 56% of the fields culti­
vated for more than two years have never been cultivated with legumes;

for the fields cultivated for more 
than three years, this percentage

declines to 24%. 
 With a faulty crop rotation and insufficient levels of
 
fertilizers, yields can be expected to decline over 
the years to the
 
level of those of traditional farmers.
 

3. Inputs
 

The AVV farmer uses mostly the AVV seed varieties. For the white
 
sorghum, only 7% of the official fields 
were sown with a local variety.

In the Koulipele about 83% of 
the plots were sown with the variety recom­
mended the previous years (Ouedzoure and S29). In the rest of the AVV
 
clusters the recommended variety did not change and therefore most
 
farmers cultivated it in 1979.
 

* Excluding the house compound. 
** For 1978 data see Annex III-1. 



TABLE 21. Area Cultivated per Unit of Labor in 1979 per Crop as % of Total Area Cultivated
 per Cluster of Villages and Stage of Farm Development (Exclusive of House Compound)
 

Area 

Cluster 

Stage Farm 

Development 

Cultivated 
Per unit of 

Labor 

Cotton 
Importance of crop (in % of Total)

Sorghum Sorghum Corn Cowpeas 
White Red 

Peanuts Other 

Linoghin 
Second Year* 
Second Year 
Developing 
Full Farm 

1.13 
.93 

1.65 
1.77 

52 
46 
39 
30 

43 
49 
41 
33 

.... 

.... 
11 
7 

1 
5 

4 
4 
2 
7 

1 
1 
1 
2 

-

5 
16 

Moytido 

Bombore 
First Year* 
Second Year* 
Second Year 
Developing 
Full Farm 

.75 
1.24 
.81 

1.09 
1.15 

48 

50 
51 

44 
42 

52 

45 
43 

48 
54 

--

.... 
--

--

--

--

-

3 
2 

--

3 
4 

3 
2 

--

2 
2 

2 
-­

-­

-­

-­

--

Bane First Year* 
Developing
Full Farm 

.91 
1.56 
1.58 

56 
28 
37 

44 
38 
44 

--
30 
19 

--
--

-­
3 

-­
-- 1 

Kaibo Nord Second Year 
Developing 

.98 
1.56 

40 
37 

45 
44 

12 
12 

--
3 

3 
4 

.... 

.... 
Kaibo Sud Second Year 

Developing 
Full Farm 

.83 
1.41 
1.43 

41 
28 
31 

41 
29 
43 

5 
18 
8 

6 
21 
13 

7 
4 
4 

.... 

.... 
-- 1 

AVV Program 
Nord 

First Year* 
Second Year 
Developing 
Full Farm 

.48-1.00 

.65-1.14 

.78-1.71 
1.04-1.71 

43-50 
50-53 

38-56 
38-42 

50-57 
40-50 

25-44 
25-33 

--

0-15 
8-15 

--

--

--

-- .--

0-13 
8-13 

--

0-10 

0-13 
8-18 

-­

-­

-­

--

Central 

South 
First Year* 
Second Year 
Developing 
Full Farm 

.48-1.00 

.65-1.14 

.78-1.71 
1.04-1.71 

43-50 

40-50 
35-50 
38-42 

50-57 

40-50 
33-50 

35-42 

--

0-15 

8-15 
--

-8-13 

--

0-20 
0-13 

.----. 

.... 

.... 

*Farmers who do not have animal traction.
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In the report on the 1978 crop season it had already been noted that
 
the AVV farmer did not apply the 150 kg/ha of fertilizer planned for by 
AVV. The fertilizer actually used is mainly put on the cotton (see Table
 
22). The first year farmers do apply more fertilizer on cotton than do
 
the older farmers, but this difference is not significant, and there is no 
tendency for the older farmers to put less fertilizer on their cotton.
 
The level of fertilizer applied averages about 120 kg/ha both for 1978 and 
1979. (see also Table 22 and 23). The sorghum receives much less ferti­
lizer than prescribed by AVV although the farmers in the sample used more
 
on the average in 1979 than in 1978 (60 kg/ha to 40 kg in 1978). There
 
is, however, a tendency for the older farmers to use less and less ferti­
lizer on this crop. In the opinion of the farmer it is not rewarding to
 
invest in crops which do not yield money.
 

The other crops always receive less fertilizer. The AVV does not
 
promote tlnre crops very much and the farmer uses only the leftover fer­
tilizer to put or those crops. This is one of the main reasons why the
 
fertilizer quantity per ha is so irregular (these are mostly small areas).
 
It should be noted that about 77% of the settlers had never used ferti­
lizers before joining the AVV.
 

In the original technical package, the AVV requested use of ferti­
lizer on both sorghum and cotton, but in reality the use of NPK on sor­
ghum has always been low and the AVV now only recommends it. The level
 
of fertilizer recommended was chosen to preserve soil fertility, but the 
farmers often use a level far below that. It is therefore crucial that
 
the AVV reconsider its entire position on farm management for maintaining
 
soil fertility (crop rotation, inputs, fallow).
 

The level of insecticide actually used is slightly lower than the
 
standards set by AVV (see Table 24). It depends very much on the number
 
of insects on the cotton which was worse in 1979 than in 1978. In gen­
eral the farmers follow very well the advice of the extension agents and 
spray the cotton at the right time. Most of the farmers never grew cot­
ton before which might explain why they follow the AVV suggestion correctly.
 

On the cowpeas, most farmers spray much lower amounts than the recom­
mended 7.5 kg/ha, and many simply empty their sprayer on the cowpeas after
 
treating their cotton field. Many farmers do not spray the cowpeas at all
 
because they use the leaves in cooking.
 

4. Labor Time
 

The AVV farm plan is designed so that every unit of labor cultivates
 
between 1.2 and 2.3 ha (See II). This area (which includes the house
 
compoc'nd) is large compared to the man/land ratio in the areas of origin
 
of the settlers. In 1978 a fairly detailed labor study was undertaken on
 
a sample of about 190 farmers to see whether this farm size was workable
 
for the farmers. If there are bottlenecks in the agricultural operations
 
they could be identified by this study and if possible quantified. In
 
1979 the same type of labor study was effectuated on a much larger but
 
less detailed sample, to check the results of the 1978 survey.
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TABLE 22. Average Quantities of NPK in kg/ha

Actually Used by AVV Settlers For The 1979 Crop Season
 

Cluster 
Stage of 
Development Cotton 

White Red 
Sorghum Sorghum Corn Cowpeas Peanuts 

Linoghin Second Year 170 90 -- 80 10 
Developing 90 60 40 -- 20 10 
Full Farm 120 30 20 100 -- --

Mogtedo First Year 140 140 -- --... 
Bombore Second Year 150 130 -- --... 

Developing 140 50 30 10 .. .. 
Full Farm 90 20 -- 30 .. .. 

Bane First Year 130 100 -- -- --
Developing 130 70 10 -- 40 --
Full Farm 130 30 ..-- --. 

Kaibo Second Year 90 ...-- --.. 
Nord Developing 90 20 -- 50 .... 

Kaibo Second Year 150 120 -- 100 30 --
Sud Developing 140 10 20 30 --

Full Farm 120 50 10 60 20 
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TABLE 23. Average Quantity of NPK in kg/ha
 
Used by AVV Settlers for the 1978 Crop Season
 

Cluster 
Stage of 
Development Cotton 

White Red 
Sorghum Sorghum Corn Cowpeas Peanuts 

Linoghin First Year 

Developing 

180 

100 
160 

80 

..--

50 --

--. 

80 --

Mogtedo First Year 

Second Year 

Developing 

130 

110 
110 

180 

120 

10 

..--

..--... 

-- 80 

--. 

.... 

Bane Second Year 

Developing 

100 
120 

50 

40 

..--... 

...... .. 

Kaibo 

Nord 

Second Year 

Developing 

140 

120 

--...... 

.......... 

.. 

Kaibo 

Sud 
First Year 

Developing 

140 

70 

..--

20 20 

--

-- 20 

-­

-­
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TABLE 24. Use of Insecticide During the 1979 and 1978 Crop Seasons
 

Stage of 
 Cotton 	 Cowpeas

Cluster 	Development Endrine Nuvacron Endrine Nuvacron
 

79 78 79 79 79
 

Linoghin 	First Year -- 11.4 

Second Year 9.8 -- --

Developing 8.7 6.1 2.3 
Full Farm 7.2 -- 2.6 

Mogtedo First Year 11.0 12.5 --

Bombore Second Year 7.4 16.5 5.6
 

Developing 7.1 10.2 1.1
 
Full Farm -- 11.6 --


Bane 	 First Year -- 11.0
 
Second Year 7.4 --

Developing 10.2 14.6
 
Full Farm -- 13.4
 

Kaibo Second Year 6.4 9.7 10.7 2.3
 
Nord Developing 8.4 6.6 10.4 1.9
 

Kaibo 	 First Year -- 8.5 --

Sud 	 Second Year -- -- 11.8 

Developing 8.3 6.6 --
Full Farm 9.1 -- 12.9 
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The results of the time study are presented in units of labor-days,
 
the units used in the inquiries. It should be noted that those are not
 
days of eight hours and that there is a difference between the length of
 
a day in the different operations. A sowing day lasts on the average
 
longer than a weeding day.
 

The time spent fcr the agricultural activities varies rather widely.
 
The rain pattern is one of the most important sources of variations but
 
not the only one. Family size, type of soil and relative preference for
 
a certain crop influence the labor effort put in the crop. Therefore the
 
sample has to be fairly large in order to give a reliable estimate of the
 
average number of labor-days spent for an operation. Differences in
 
labor inputs between more experienced farmers and new farmers could not 
be found in this sample.
 

The plowing of a field takes in general 9-17 days per hectare. This
 
is more than the 12 days considered standard.1 The farmer has not yet
 
much experience with animal traction, and his plowing is often vury
 
superficial.
 

The sowing of one hectare takes 10-17 labor days (including resow­
ing) for cotton or sorghum. There are no significant differences becween
 
the labor input of those two crops. This time period of 13.5 days aver­
age is much longer than the usual 5-10 days, partly because of the
 
requirement to sow in line. The farmer sows along a sowing rope which
 
has to be set up line by line. This procedure will go faster as the 
farmers gain more experience. Some farmers have already invented a kind 
of rake to make scratches on the ground where the lines should be so the
 
sowing could be speeded up.
 

The weeding of both cotton and sorghum takes about 24-29 labor days
 
per hectare, of which 21-28 are labor days for the first weeding.
 
Although both crops receive about the same amount of labor input, the
 
cotton is more likely to receive a second weeding than the sorghum. Cot­
ton is weeded first and on time so it requires less labor than sorghum. 
This labor input is similar to the standard duration (24 labor days).
 
There is, however, a large group of farmers who put much less effort in
 
the weeding. Many fields are invaded by weeds which affect the produc­
tion significantly. This is especially true of the crops other than cot­
ton and sorghum, which always receive less care.
 

Ridging is done less often and usually incorrectly, as farmers are
 
afraid to use their oxen if the crop has grown too high. This is due to
 
a lack of experience with the animal traction and the fact that most
 
farmers start ridging too late.
 

Insecticide application is done during a time period when the farmer
 
has plenty of time so data about that aspect is not very reliable.
 

The labor input for the harvest depends very much on the yield
 
obtained. If the harvest is good, helpers will be available. They are
 

1 Memento de 1'agronome.
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rewarded with part of the harvest production. In the case of the cotton,
 
which takes much more time to harvest than the sorghum, people can also
 
be hired from local villages nearby. Cotton harvest takes place after
 
that of the sorghum, and the local villages don't grow cotton.
 

In Table 25 the data on labor input is combined with the AVV agri­
cultural calendar for farm type III (5.25 labor units).
 

Per day a family of type III disposes of 5.25 labor equivalents and
 
of two oxen. This means that the plowing of the entire farm, including
 
the house compound, takes 17 working days. If the farmer can start in
 
the beginning of May at the first rain, the plowing can be finished
 
before the end of May with the help of an extra pair of oxen. The sowing
 
can be done in time for all the crops (June). The weeding, however, tak­
ing 32 working days for the whole family, will come too late for most of
 
the crops. The farmer will never start weeding if he has not finished
 
sowing. The crop selection at AVV at the moment is such that all crops
 
have to be planted nearly at the same time so this dilemma is unsolvable.
 
It is even worsened by the advice of applying the fertilizer during plow­
ing instead of at weeding for that will stimulate the crop growth but
 
also the weed production.
 

TABLE 25. 	 Agricultural Calendar According to AVV and
 
Labor Inputs from a Sample
 

Other 
Cotton Sorghum__ Crops Compound* Total 

Area (ha) 2.25 1.50 2.25 0.75 6.75 

Sowing period up to
 
June June June/July farmer
 

Weeding 	 10 days after sowing
 

Labor inputs in labor days
 
(inquiry on sample)
 

Plowing 	 29.25 19.50 29.25 9.75 87.75
 

Sowing 	 30.50 20.25 30.38 10.13 91.14
 

Weeding (1) 55.13 36.75 55.13 18.38 165.39
 
(2) 4.5 3.0 4.5 1.5 13.5
 

*0.25 ha is taken up by the house.
 

In practice the farmer gives reasonable care only to the sorghum and
 
cotton while the other crops are plowed and weeded only if there is time
 
left. The agricultural calendar is overcharged in the sowing-weeding
 
period if the farmer does a thorough job. Because of the large amount of
 
land he is able to cultivate (compared to local standards) the farmer
 
prefers a more extensive way of cultivation which gives him more
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security. He also gives priority to social obligations and non­

agricultural obligations which are not included in this labor time.
 

The farm size proposed by AVV is too large, compared to the labor
 

availability, to be cultivated correctly, so extensive cultivation is
 

only less labor input per hectare but also
unavoidable. This implies not 


a lower fertilizer input and less erosion protection, and no impro.ed fal­

low. The long term result will be a degradation of the soil and yields.
 

5. Use of 	Animal Traction
 

About 75% of the farmers who are in their second year at AVV do buy
 

a pair of oxen on credit. It is planned that they will use animal trac­

tion for plowing the fields already under cultivation the previous year,
 

and for weeding and ridging all the fields. In fact, the farmers do not
 

use their oxen as much as planned. Plowing is often very superficial,
 

and much of the weeding is done by hand (see Table 26). During the first
 

few years, 	the use of animal traction is time-consuming, as 69% of the
 

farmers have no previous experience with animal traction and need time 
to
 

practice.
 

TABLE 26. 	 Percentage of Fields Worked with Animal Traction
 

for Cotton and Sorghum by Year of Experience
 
(1978 and 1979 Crop Seasons)
 

Years of 
Experience 
with Ox 
Traction 

Crop 
Season 

Plow
78 

ing 
79 

Cotton 
Weeding 
78 79 

Ridging 
79 

Plo
78 

White Sorghum 

wing Weeding 
79 78 79 

Ridging 
79 

at AVV 

1 	 39 100 6 70 62 0 69 0 24 11
 

2 	 94 100 73 38 24 95 80 70 30 -­

3 	 100 100 71 44 10 100 70 93 10 -­

4 	 100 100 100 71 26 100 33 94 33 4
 

5 	 -- 100 -- 80 37 -- 93 -- 54 17 

The cotton fields are the only ones which are usually plowed and weeded
 

by animal traction, as the farmer puts most of his effort in this cash
 

crop (see also inputs). Because of the time involved in plowing the field
 

by oxen, most of the farmers are not able to plow all their fields, so the
 

less important crops (legumes and often even the white sorghum) are not
 

plowed with oxen. The weeding is often done by hand because many farmers
 

still have difficulties in guiding the oxen and are therefore afraid that
 

the animals will damage their crop. Timing is also important in deciding
 

how the weeding will be done; when the farmer is late, the crop is too
 

high to work with the oxen. The farmers are also hesitant to take proper
 

care of their oxen. In 1979, they spent only an average of 2,000 CFA to
 

feed a pair of oxen and repair its equipment (not counting veterinarian
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costs). This is very low compared to the 12,870 CFA planned for by the 
AVV (see Table 13, p. 19).
 

6 Agricultural Production
 

6.1 Cotton
 

Cotton, the only cash crop, is 
cultivated on about 40% of the farm
 area (excluding house compound). 
 The yields achieved by AVV farmers 
are

good, 1100 kg/ha in 1979, which is 
higher than AVV standards (see table
 
27).
 

There are several factors involved. 
Most of the AVV farmers did not
grow cotton before, so they are more willing 
to rely on the advice of the
 
AVV extension service. The technical package for the cotton (seed vari­ety, quality and quantity of fertilizer and insecticide) seems to be well

balanced and 
is applied by most of the farmers.
 

The results in table 27 are presented according to the type of till­
age: mechanical, animal 
or manual. There is 
no evidence from the results
of these three crop seasons 
that tillage has an important influence on the
 
yields.
 

Fertilizer is used by most of the 
farmers at 
a level close to the

AVV standards. 
 It is therefore very difficult to evaluate the impact of
fertilizer on yield since there 
are other factors involved which provide

much more important restrictions (rainfall, soil quality, etc.).
 

Given the technical background of the AVV farmer, it 
can be conclu­ded that the cotton production is 
reaching its full potential. The farm­
ers apply the recommended levels of fertilizer and 
insecticides, and they
try to weed on time; most do two weedings and some do a ridging. 
The cot­
ton is given priority over 
other crops if necessary.
 

Cotton is heavily promoted by AVV, and the farmers depend on that 
crop for the cash they need to repay their AVV loans. In the future,
when the farmers' need for cash will be 
lower (animal traction is paid
off after seven years) it is quite possible that the farmers will reduce

their effort on this crop, because it takes much more work 
 than other 
crops. An indication of this is the fact that some older farmers did not
do a third picking in 1979 but burned their cotton field while there was
 
still cotton to be harvested.
 

6.2 White Sorghum
 

White sorghum is the most important food crop. Even at the AVV,

where cotton is cultivated 
on a large part of the farm area, white sor­
ghum is cultivated on more 
than 50% of the acreage. The yields achieved
 
during the last 
three crop seasons are presented in table 28. Deep plow­
ing of the field by the AVV does 
not 
have a positive influence on yields.
 

It is also not possible to show any difference between the yields

obtained at 
the different stages of farm development; differences are due
 
more to the location of 
the farmer (rainfall and soil differences)
 



TABLE 27. 
 Average Yield in kg/ha for Cotton per Cluster of AVV Villages and Phase of Development of the Farm
 
for the Crop Seasons 1977-1979.
 

Stage of Farm Development

First Year Second Year Developing Farm Full Size Farm
 

Cluster 
of Villages 

Crop 
Season 

Plowed 
by AW 

Plowed Plowed 
by AW by Oxen 

Not 
Plowed 

Plowed 
by AVV 

Plowed 
by Oxen 

Not 
Plowed 

Plowed Plowed 
by AW by Oxep 

Not 
Plowed 

Linoghin 1977 --.. .. 810 ......... 
1978 
1979 

1570 
--

--

1300 
--

1300 
--

820 
990 

1020 
...--
970 -- 1000 

--. 

940 --

Mogtedo 
Bombore 

1977 
1978 
1979 

340 
1530 
1690 

--

720 
1350 

--

--

1520 

--

--

720 
1070 
1360 930 --

--

--

1190 

.----. 

.----. 

640 --

Bane 1977 1000 -- -- 860 -- 1260 -- -- -­
1978 -- 1340 -- 1290 1330 ...... 
1979 1230 .. ...--. 930 -- li00 --

Kaibo Nord 1977 740 -- 500 450 ...-- ---...
 
1978 
 -- .-- 1710 -- 1440 1180 ......
 
1979 .... 
 1370 -- 1080 990 ......
 

Kaibo Sud 1977 ...--
 --.. 
 610 --....
 
1978 1180 
 .. --.. 
 . 1380 .....--.
 
1979 
 -- 1510 .... 810 .... 1010 -­



TABLE 28. 
 Average Yield in. kg/ha for Sorghum per Cluster of AVV Villages and Phase of Development of the Farm
 
for the Crop Seasons 1977-1979.
 

First Year Second Year 
Farm Development Stage 

Developing Farm Full Size Farm 

Cluster 
of Villages 

Crop 
Season 

Plowed 
by AVV 

Plowed 
by AVV 

Plowed 
by Oxen 

Not 
Plowed 

Plowed 
by AVV 

Plowed 
by Oxen 

Not 
Plowed 

Plowed 
by AVV 

Plowed 
by Oxen 

Not 
Plowed 

Linoghin 1977 -- -- 1070 ..... 
1978 930 -- --... 450 .....--. 
1979 -- 780 850 -- 540 --

Mogtedo 1977 660 -- -- --Bombore 1978 830 -- 740 .... 580 -- -- -­
1979 460 -- 1260 * -- 700 800 -- 900 660 

Bane 1977 890 -- -- 1160 .---­
1978 -- 1120 1140 -- 950 -- -­

1979 600 .---- 430 500 -- 600 700 --

Kaibo Nord 1977 780 360 280 -- -- -- -- -­
1978 
1979 

* 
--

520 
480 * * 

600 
310 620 

610 
560 

...... 

...... 

Kaibo Sud 1977 -- --... 570 ...... 
1978 470 -- 790 670 -- -­
1979 -- 460 .... 230 -- -- 130 210 -­
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In 1979 an important part of the yield was damaged because of striga
 
(Bane) and waterlogging (Koulipele).
 

The farmer has a long tradition of growing sorghum. It is therefore
 
difficult for the AVV to change his habits and have him apply the AVV
 
technical package correctly.
 

The AVV has adapted its strategy to this situation and does not
 
demand any more from the farmer than that the full dose of 150 kg of fer­
tilizer be used on sorghum. The extension agent, however, advises the
 
farmer to use fertilizer. Many farmers use a quantity of NPK which is
 
far too low to produce any noticeable results (less than 40 kg/ha).
 
Early planting is also important and does not cost money, but even in a
 
case where the farmer planted on time the levels of fertilizer applied do
 
not seem to pay off. The long term effect of little or no fertilizer use
 
cannot yet be evaluated at this stage of the AVV. The variations in crop
 
yields are very big, probably because of differences in weeding and spe­
cific situations of the field (waterlogging in low parts, cuirasse, etc.).
 
It is rare that the farmer weeds in time (within two weeks of sowing).
 
Much of the yield potential of white sorghum is then lost, blurring any
 
effect of the fertilizer.
 

6.3 Other Crops
 

- Red Sorghum
 

Red sorghum is mostly cultivated in Bane and Kaibo Sud (table 29).
 
It is an easy crop to grow, often the first one to be planted, without
 
land preparation. In 1979, most farmers planted the red sorghum before
 
the end of May, and the harvest was due in September (Bane) and October.
 
It fits well with other agricultural tasks and does not interfere with
 
the cultivation of either white sorghum or cotton. Little fertilizer, if
 
any, is used. Red sorghum is mostly used to make beer; indeed beer sell­
ing can be a steady source of income for the women. The yields are good
 
every year in Bane. More than 20% of the farmers had yields over 1100
 
kg/ha in 1979 but they are quite below the standard 1000 kg/ha in the
 
other clusters.
 

- Maize
 

More farmers have been cultivating maize in their bush fields in
 
1979; in previous years it had been cultivated almost exclusively in the
 
house gardens. When fertilizer is used, it is usually in higher quanti­
ties than on other cereals (see table 22). Table 29 gives the yields
 
achieved in the bush fields, but there are great variations among farmers.
 

- Cowpeas
 

The yields dchieved have been close to AVV standards of 500-700 kg/ha
 
(table 29), but the area cultivated is much smaller than what had been
 
planned in the rotation. Again, fertilizer is rarely used, and mostly in
 
small quantities. Insecticides are not always applied, and when they are
 
it is in small quantities. Many farmers simply "rinse" their sprayer on
 
the cowpeas after spraying their cotton field.
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TABLE 29
 

Average Yield in kg/ha for All Crops Except Cotton and White Sorghum
 
for the Crop Seasons 1977 to 1979.
 

Cluster Crop Red
 
of Villages Season Sorghum Maize Cowpeas
 

-- .--Linoghin 	 1977 

1978 340 -- 710
 
1979 390 590 550
 

Mogtedo 1977 -- 800 870
 
Bombore 1978 -- 520 570
 

1979 500 660 780
 

Bane 	 1977 1130 -- 380 

1978 1130 -- 780 

1979 910 -- 730 

Kaibo Nord 	 1977 540 .-­

1978 -- --

1979 740 1010 450 

Kaibo Sud 	 1977 1150 730 660
 
1978 590 900 930
 
1979 650 560 490
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- Peanuts
 

In traditional agriculture, the peanuts are mainly cultivated on
 
individual plots. At the AVV, there are no individual plots and the cul­
tivation of peanuts in the bush fields is not 
frequent perhaps because it
 
is difficult to sell peanuts in large quantity. Most families grow some
 
peanuts in their gardens. Fertilizer is hardly ever used, and the yields
 
are irregular (290 kg/ha on the average 
in 1978, 900 kg/ha in 1979, on
 
small samples).
 

- Rice 

The AVV did not plan for rice cultivation but it is done by some
 
farmers 
near river beds and in the wetter parts of some fields. Little
 
fertilizer is used. The average yield was 790 kg per hectare in 1978,
 
920 kg per hectare in 1979 but there are 
tremendous variations, some
 
fields having been total failures.
 

- Millet
 

Millet is not often grown in the bush fields, and always on small
 
areas. No fertilizer is used. The yields were good in Mogtedo in 1979
 
(1250 kg/ha); they have been lower than the standard 600 kg/ha in Lino­
ghin (240 kg/ha in 1978, 440 kg/ha in 1979).
 

6.4 House Garden
 

The settlers are free to cultivate their house garden as they wish;

it is therefore interesting to note which elements of the technical pack­
age they elect to use (table 30). Over the years, the vast majority of
 
the settlers chose to plow their house garden with their oxen, and to sow
 
in rows. Weeding is done by hand, before or after the regular day's work
 
in the bush fields, which always takes priority. Fertilizer is rarely

applied, but sometimes manure from the is used.
oxen In 1979, some farm­
ers did not cultivate the entire garden, either because they had been
 
delayed in planting their bush fields, because of
or the poor quality of
 
the soil. 

Most of the garden is planted with cereals, usually maize, red sor­
ghum and white sorghum (although Bane always prefers red to white sor­
ghum). In 1979, the majority of the older farmers in Kaibo Sud and Kaibo 
Nord chose not to plant any white sorghum at all; these are the clusters
which have had a large rate of failures in their white sorghum fields 
because of water logging (Kaibo Sud and Nord) and diseases (Kaibo Nord).
 
Instead, they have emphasized red sorghum and maize. Those who do culti­
vate some white sorghum in their house garden usually choose local vari­
eties, except in their first 
year at AVV, when the AVV variety is more
 
readily available.
 

Intercropping of cereals and cowpeas is often done. 
 Other crops

include peanuts, vegetables, spices, calabash and hemp (used for its
 
fiber).
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TABLE 30 

Farming Techniques Used on the House Garden, 
in Percentages of Sample Population in 1979. 

Stage of 
Development 

Plowing 

None Manual Oxen 

Sowing 
In Row 
and Tra- In 

Traditional ditional Row 

Variety 

White Sorghum 
Local AVV 

1st Year 86 11 3 86 0 14 23 77 

2nd Year 39 6 55 30 5 65 90 10 

Developing 44 19 37 36 11 53 65 35 

Full 6 1 93 13 9 78 60 40 
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It is difficult to estimate the yield of each crop in the house
 
garden, and complete data is available only for part of the sample. The
 
total cereal production of the .8 ha put under cultivation averages 580
 
kg in Linoghin, 370 kg in Bane and 730 kg in Koulipele (sum of the total
 
production in white sorghum, red sorghum, maize and millet).
 

7 Agricultural results at the farm level
 

7.1 Introduction
 

Until now, the results were given by crop for the whole sample. It
 

is important to consider the results achieved at the farm level in order
 
to understand what it means for each family.
 

Farm level 	results will be calculated as follows (see figure 2).
 
The production of each field has becn measured. The value of that pro­
duction is calculated at local market prices, then the true cost of
 

inputs (seeds, fertilizer and insecticides) is subtracted. This gives
 
the gross result of each field. The sum of these results plus the value
 
of the production of the house garden gives the gross result of the farm.
 

The fixed costs (tools, animal traction) are then subtracted to
 
obtain the net result of the farm. In order to compare farms that vary
 
in acreage and labor size, it is useful to divide the gross and net
 
results of each farm by the labor index of the family. These results per
 
unit of labor are compared within each cluster of villages and then
 
between clusters.
 

The price used in calculating the value of each production are aver­
ages from a two-year study in larger local markets (see V-2-2), and are
 
listed in table 31. For cotton, it is estimated that 90% of the produc­
tion will be of first quality (sold at 55 CFA/kg) and 10% of second and
 
third quality (sold at 45 CFA/kg). The cereals of the house compound,
 
which are a mixture of white and red sorghum, and corn, are evaluated at
 
an average price of 58 CFA/kg.
 

Table 31. 	 Prices Used to Calculate the Value of Agricultural Production
 
in CFA per kg.
 

Crop 	 Price in CFA/kg
 

Cotton 54
 
White sorghum 62
 
Red sorghum 55
 
Maize 57
 
Cowpeas 79
 
Peanuts (in shell) 81
 
Rice 72
 
Millet 65
 
Cereals (house compound) 50
 



FIGURE 2
 

Divided by the Family Labor Index
 

Calculation of the Results per Farm. 

Cotton White Sorghum Other 

Value of Agricultural Quantity X CFDT Price Quantity X Market Price Quantity X Market Price 
Production per Crop. 

MINUS 

Variable Expenses by Crop Cost of Fertilizer and Cost of Seeds and Cost of Seeds, Fertilizer, 

EQUALS 

Insecticide Used 
(on credit) 

Fertilizer Used 
(on credit) 

and Insecticide Used 
(on credit) 

Gross Results per Crop 
TOTAL SUM 


Gross Results per Labor Unit 
Gross Results per Farm
 

PLUS
 

Value of the Production 
 See IV-6-4
 
of the House Garden
 

MINUS 

( Cost 
of Credit of Animal Traction
Fixed Expenses: ------------------------------- Cost of Credit of Animal Upkeep 
( Rental of Pulverizer 

EQUALS
 

Net Results of the Farm--------------------------- >Divided by the Family Labor Index Net Results per Labor Unit 

MINUS
 

Food Needs of the Family See IV-7-3 

(Market Price)

EQUALS 

Net Surplus per Farm------------------------------>Divided by the Family Labor Index = Net Surplus per Labor Unit 
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The primary use of the agricultural production, aside from cotton,
 
is to assure the subsistence of the family. It is, therefore, important
 
to calculate for each family whether the production is adequate to feed
 
its members, and what surplus is eventually available. Here again, the
 
results will be given per cluster and per year of arrival at AVV.
 

The agricultural production represents only one of the sources of
 
income of the families Other activities will be discussed in the last
 

section of this chapter.
 

7.2 Gross Agricultural Results
 

Table 32 shows the average gross results for bush fields per unit of
 
labor in each cluster. The families are grouped per class of labor
 
index, and the results are given for the four stages of development of
 
the AVV farm. As was already noted in 1978 the gross income per unit of
 
labor is usually higher for the smaller families. As in 1978,1 the
 

TABLE 32
 
Gross Revenue in CFA by Labor Unit
 

According to the Labor Index and Cluster in 1979
 
(Data from a Sample)
 

Classes of Unit of Labor in the Famiy
 
Stage 
in Farm 1.75 - 2.50 - 3.50 - 4.75 & 

Cluster Development 2.25 3.25 4.50 Over Average 

Lingohin 	Second year* 66,700 40,800 -- -- 51,900 
Second year 71,700 64,200 29,400 38,900 71,700 
Developing 67,100 54,900 -- 54,600 63,100 
Full farm -- 48,500 63,700 39,800 53,300 

Mogtedo First year* 48,500 35,600 52,300 26,200 40,400 
Bombore Second year* 78,800 54,000 -- -- 68,900 

Second year -- -- -- 64,400 61,000 
Developing 64,500 67,400 39,800 36,100 53,400 
Full farm 74,000 74,100 52,500 51,400 63,100 

Bane 	 First year* 67,500 41,700 31,000 -- 44,900
 
Developing 90,000 76,900 53,600 35,300 67,200
 
Full farm 88,200 -- 78,100 44,000 72,900
 

Kaibo Second year -- -- 38,200 50,000 43,900 
Nord Developing 69,300 55,700 52,200 43,200 59,000 

Kaibo Second year 44,900 40,700 37,400 40,300 39,800
 
Sud Developing 25,800 24,160 23,700 -- 23,600
 

Full farm 33,000 36,200 39,100 22,900 33,000
 

* Farmers 	which are not equipped. 

See Annex 	111-2 for the results of the 1978 crop season.
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farmers in Bane have the highest results, followed closely by the older
 
farmers in Mogtedo. The poor results in Kaibo Sud are due to the almost
 
tqtal failure of the white sorghum crop.
 

Table 33 shows the average area cultivated per unit of labor for the
 
same classes as table 32 (house compound excluded). It shows that the
 
smaller families also cultivate a larger area per unit of labor.
 

It has been seen earlier that the families sometimes have a higher
 
labor index than the one they had officially received (see IV.2) and that
 
the farmers cultivate more land than they are supposed to according to
 
their index. It is therefore important to know if there is a correlation
 
between the amount of land cultivated per unit of labor and the gross
 

result of the farm per unit of labor. It is the gross result of all the
 
bush fields which is used (value of the production less variable costs
 
such as fertilizer and insecticides), before subtraction of the cost of
 
animal traction.
 

The 1978 data had shown that families who cultivate larger areas per
 
unit of labor have a tendency to obtain a larger income, as they use a
 
more extensive maintenance than that recommended by AVV regardless of the
 
amount of land they cultivate. This is again found in the 1979 data
 
(Graph 1) except in the cluster of Kaibo Sud, where the poor sorghum har­
vest decreased the gross income. In the other clusters, the correlation 
coefficient is around 0.6, which shows that the amount of land put under 
cultivation does influence the gross income, but also that other factors 
are involved. This result should not be interpreted too strictly for 
changes in prices influence the result of this correlation. 

Table 34 shows the same gross result at the farm level for the 1978
 
and 1979 crop seasons, compared to the result which would be achieved
 
should the farmers cultivate the area allocated to them and harvest the
 
standard yields.
 

The gross results at the farm level are well within previsions, and
 
often even exceed them. In order to understand this, it is necessary to
 
compare the total acreage actually put under cultivation with the AVV
 
previsions.
 

7.3 Evolution of the Acreage Under Cultivation
 

The AVV model includes a regular increase in amount of land put
 
under cultivation during the first five years, the specific amount
 
depending upon the category of the farm (its category is determined by
 
its labor index, see 11.1.2). Table 35 shows this evolution for the
 
categories usually found at AVV according to the AVV program, table 36
 
shows the same evolution using real data from the 1977 crop season (see
 
annex 111-4 for the 1978 crop season). As a rule, the settlers do culti­
vate more land than they are supposed to, as the families' labor force
 
often exceeds their official index. The size of the labor force is very
 
flexible, because family members from the village of origin are always
 

.ready to come join the AVV settler if it seems that enough land is avail­
able. This is a social dimension which is usually overlooked in an eco­
nomic prefactibility study, but it is a very basic one in developing
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TABLE 33
 

Average Area Cultivated per Unit of Labor (Excluding House Garden)

by Index of Activity of the Family and Cluster of Villages in 19791
 

Stage 
in Farm 

Cluster Development 

Lingohin Second* 
Second 
Developing 
Full 

Mogtedo First* 
and Second* 

Bombore Second 
Developing 
Full 

Bane First 
Developing 
Full 

Kaibo Second 
Nord Developing 

Kaibo Second 
Sud Developing 

Full 

1.75 - 2.25 

Class of Units of Labor 

2.50 - 3.25 3.50 - 4.50 
4.75 & 
Over 

1.29 
--
--

--

.72 
1.08 
1.67 
1.77 

--

.77 
--

1.79 

-­

.72 
1.50 
1.46 

.92 
1.47 

.70 
-­

.80 .50 

--

1.48 
1.43 

--

1.21 
1.28 

--

.85 
1.04 

.79 

.60 

.98 

1.22 
2.11 
2.08 

.88 
--
--

.70 
1.32 
1.44 

-­
.96 

1.10 

--

1.94 
--

1.54 
1.11 
1.12 

-­

1.21 

--
--

1.83 

1.06 
1.30 
1.79 

.76 
--

1.24 

-­
-­

1.05 

* Farmers without animal traction. 

1 The areas cultivated in 1978 per class of units of labor are presented
 
in Annex 111-3.
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Table 34 

Gross Results (Net Value of Crops in CFA) of an AVV Farm (Type I-III) 
According to Geographical Location and Phase of Development at the AW. 

Family 
Type 

Crop 
Season 

first 
Year 

Linoghin 
Second Developing 
Year Farm 

Full 
Farm 

First 
Year 

Mogtedo Bombore 
Second Developing 
Year Farm 

Full 
Farm 

First 
Year 

Second 
Year 

Bane 
Developing 

Farm 
Full 
Farm 

Kaibo Nord 
Second Developing 
Year Farm 

First 
Year 

Kaibo Sud 
Second Developing 
Year Farm 

Ful 
Farm 

IA 1978 

1979 

prevu 

113,200 

--

80,700 

--

119,200 

90,700 

137,400 

--

100,300-
138,000 

--

180,500 

138,000 

105,500 

85,000 

80,700 

80,600 

-

90,700 

165,900 

127,500 

100,300-
138,000 

.. 

164,700 

138,000 

.. 

107,000 

80,700 

263,600 

--

90,700 

280,600 

145,700 

104,300-
138,200 

--

--

138,200 

113,500 

-

90,700 

125,600 

128,100 

104,300-
138,200 

83,600 

--

80,700 

-

99,600 

90,700 

143,300 

94,800 

104,300­
138,200 

-

84,200 

138,200 

18 1978 

1979 

prevu 

103,200 

--

90,300 

--

162,800 

100,300 

131,900 

.. 

138,000-
185,300 

--

.. 

185,300 

96,900 

.. 

90,300 

104,200 

170,400 

100,300 

161,900 

149,200 

138,000 
185,300 

.. 

189,200 

185,300 

.. 

124,300 

90,300 

282,900 

-

115,600 

281,300 

161,600 

138,700-
185,800 

.. 

218,400 

185,800 

.. 

--

115,600 

139,900 

141,000 

138,700-
185,800 

100,000 

--

90,700 

-

115,600 

115,600 

158,900 -

-- 105,700 

138,700­
185,800 185,800 

I1 1978 

1979 

prevu 

125,500 

-

112,900 

--

140,000 

137,500 

186,600 

--

160,700-
231,000 

--

.. 

231,000 

117,100 

132,300 

112,900 

--

--

137,500 

227,800 .. 

181,300 185,100 

160,700-
231,100 231,100 

.. 

116,600 

112,900 

.. 

--

140,500 

249,300 

176,900 

161,400-
231,600 

--

204,400 

231,600 

217,800 

-

140,500 

228,100 

183,200 

161,400-
231,600 

-

. 

112,900 

--

. 

140,500 

261,500 

137,400 

161,400­
231,600 

-

118,200 

231,600 

II 1978 

1979 

prevu 

184,000 

-

125,900 

--

213,900 

169,800 

199,800 

.-

206,500-
277,900 

--

277,900 

173,500 

125,900 

--

254,300 

169,800 

243,100 .. 

216,300 291,400 

206,500-
277,900 277,900 

.. 

.. 

125,900 

.-

... 

176,700 

370,200 --

262,000 

207,200-
278,600 278,600 

-

--

176,700 

237,300 

237,500 

207,200-
278,600 

-

-

125,900 

-

-

176,700 

273,800 -

207,200­
278,600 278,600 
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Table 35
 

Evolution of an AVV Farm (Type I-III) to Its Full Size.
Acreage to 
be Cultivated per Crop and Phase of Development of the Farm
 
(from Mise e Valeur 1978).
 

Acreage in ha. in the Different Stages of Development of the Farm
Northern Zone
Family 
 First Second Central and South-ern Zones
Developing Full
Type Crop Year 
First Second Developing Full
Year 
 Farm Farm 
 Year Year 
 Farm 
 Farm
 

Cotton
1A .75 1.00 1.25 1.25
White Sorghum 1.00 1.00 1.00 
.75 1.00 1.00-1.25 1.25
 

1.00 1.00
Red Sorghum 
1.00 1.00-1.25 1.25
0-.25 
 .25
Cowpeas .25 .25
0-.25 
 .25 
 0-.25 
 .25


Peanuts*
 
Millet 


0-.25 
 .25
Total 
 1.75 
 2.00 2.25-3.00 
 1.75
3.00 2.00 2.25-3.00 3.00
 
lB 
 Cotton 
 1.00 1.25 
 1.25-1.50 
 1.50 
 1.00 
 1.00 1.25-1.50 1.50


White Sorghum 1.00 
1
 

1.00
Red Sorghum 1.00 1.00
.25-.50 1.00 1.00
.50 1.00-1.50 
 1.50
Cowpeas .25 .50 
 .50
.25 .25-.50 
 .50 
 .25 .25-.50 
 .50

Peanuts*
 
Millet 


.25-.50
Total .50
2.00 2.50 
 3.00-4.00 
 4.00 
 2.00 2.50 
 3.00-4.00 
 4.00
 
II 
 Cotton 
 1.25 
 1.50 1.50-2.00 
 1.25
White Sorghum 1.25 

2.00 1.25 1.50-2.00 2.00
1.25 1.25 1.25 
 1.25 1.25
Red Sorghum 1.25-1.75 1.75
.25-.75 

Cowpeas .75 .50 .50-.75 
 .75
.25 .25-.50 
 .50 
 .25-.50 
 .50

Peanuts*
 
Millet 


.25-.50
Total .50
2.50 2.50 
 3.25-5.00 
 5.00 
 2.50 3.00 
 3.50-5.00 
 5.00
 
III 
 Cotton 
 1.25 
 2.00 2.00--2.25 
 2.25 
 1.50 2.00-2.25
White Sorghum 1.50 1.50 

1.25 2.25
1.50 

1.50
Red Sorghum 1.50 1.50 1.50-2.25 2.25
.50-.75 


Cowpeas 
.75 .75 .75 .75
.25 .25-.75 
 .75
Total 2.75 .25-.75 .75
3.75 4.50-6.00 
 6.00 
 2.75 
 3.75 4.50-6.00 6.00
 

*In the Central and Southern Zones, 
no peanuts 
are cultivated.
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Table 36. Evolution of an AVV Farm (Type I-III) to its Full Size. Acreage Cultivated per Crop and per Phase of Development of the Farm in 1975(Data from Sample).
 

- o 
 Acreage in ha. in the Different Stages of Development of the Farm
oMo 
 _ tedo Bombore
Family Bane Kaibo Nord

Type Second Developing Full First Second Kaibo Sud
Crop Developing Furl
Year Year First Developing Ful
Farm Year Year Farm Develpg Second Developing Ful
Farm Year 
 Farm Farm 
 Farm Year Farm 
 Farm
 

1A Cotton 1.20 1.9 1.5 .8 1.3 1.3 1.3White Sorghum 1.10 2.1 1.5 .9 
1.4 1.3 1.0 1.0 1.11.2 1.7Red Sorghum - 1.0 1.1.6 .1 - 1.5 1.0

Cowpeas -- .1 1. 1.2 1.0 2.0.4 -- - .2 . 1.2Peanuts* - -- .5 - .6 .2.1 -- -- .2...Millet .... .2 -- . 2.7 
- .......
Other - -- .4 .1 ..Total ...2.3 4.7 4.7 1.7 .-2.6 3.2 2.3 3.7 3.5 

3 
2.1 3.5 
 3.8
1B Cotton 1.5 i.3 1.2 1.6 1.6 1.4White Sorghum 1.4 1.9 1.4 1.01.1 1.5 1.31.5 1.0Red Sorghum - 1.5 2.0 1.6-- 1.1.1 .. 2.2.. 1.2 .9Cowpeas .2 1 

.5 .1 .2.3 1- .2".Peanuts* 
 - " 
 -- .-.Millet 2 .2
-- .2. - .1 .. ..........
 
Other 
 .1 

- .2 .3Total ... ..
3.2 .1 .32.6 3.1 .73.7 2.6 
 4.2 4.8 
 3.8 2.7 
 4.6
II Cotton 1.2 3.2 1.3 1.5 1.4 1.3White Sorghum 1.4 3.9 1.8 
1.4 1.8 1.8 1.3 1.31.6 2.1 1.3Red Sorghum - 1.7 1.9.8 1.9.1 - - 1.6 2.31.4 .8Cowpeas .6.2 .1 1. .2.1 .1 - 1.Peanuts* . .2-- - .2 

Millet -- .2 .2 .2
.1 .1 

.. ..... -.2 _- .... .2 
Other .1 . ..... 3 1.3 1.0
Total 2T C 2 3.7 3.6 
 2.6 4.6 
 4.5 4.8 
 5.2 5.1
III Cotton 2.0 4.0 2.1 1.8 2.4White Sorghum 1.9 1.8 2.23.2 
 1.5 2.2 3.2
Red Sorghum -- 1.4 2.2 2.3 -
Covpeas .3 .6 1.7 .4
.2 .2 .1 -- .2
Peanuts* 
 -- .2 .1 .1
M i l le t - - .7 .. .. .. - -
Oth er - _.. .1 
Total --4.2 10.1 .93.9 4.4 5.7 
 5.7 6.0
 

*In 
the Central and Southern Zones, no peanuts 
are cultivated.
 



-67­

countries; as an individual's income increases, so do his social
 
obligations.
 

The previsions for steady increases in total 
farm income were made
 
for a static family, one which would have cut its ties with its kin at
 
the village of origin. This is an extremely drastic step in social
 
change and most farmers would be reluctant to take it, as they depend
 
upon their extended family in case of need.
 

7.4 Net Agricultural Result per Unit of Labor
 

The net agricultural result is calculated by adding the value of the

production of the house garden (see 6-4) to 
the gross results of the bush
 
fields and then subtracting the costs of those inputs that cannot be
 
attributed to a specific crop, such as 
the cost of tools (Table 37), and
 
eventually the annuitites due the AVV Credit Service for the oxen and
 
equipment (see 11.2.4) and the cost 
of upkeep of animal traction. Until
 
now, the settlers have spent very little to 
repair their equipment, much
 
less than planned (see 11.2.4).
 

The net agricultural result is then divided by the labor 
index of
 
the family to obtain the net agricultural result per unit of labor.
 
Table 38 compares the net results per unit of labor achieved in the vari­
ous clusters during 1977, 1978, and 1979.
 

These net 
results are fairly stable. The clusters of Bane and
 
Mogtedo usually have the best results per unit of labor, those of Kaibo
 
Nord and Sud are more irregular. 
 After the first year, there is no ten­
dency for the income per unit of labor to increase as the acreage under
 
cultivation increases, because the 
size of the labor force is itself
 
increasing.
 

7.5 Off Farm Activities
 

Even though farming is the main activity of AVV settlers, most fami­
lies have other activities and 
sources of income, mostly livestock, craft
 
making and petty trade. 
 Data has been gathered on these activities dur­
ing the weekly interviews of the sample. Additional data has been
 
gathered during a survey of a smaller sample (78 families) to learn the
 
type of activities in which the family had been involved in the village
of origin, activities now performed at AVV, and future plans for off-farm 
diversification.
 

- Livestock
 

Small livestock and poultry are ubiquitous in traditional compounds,

and this activity has been maintained by AVV farmers (table 39). 
 It
 
includes cattle, sheep, goats, hogs and poultry.
 

The settlers do not often buy animals but rely on 
birth to increase
 
their herd (table 40).
 

Twenty-five to 40% of the losses are 
due to accidental deaths (table

41). The livestock and more so the poultry, are slaughtered for rituals
 
and celebrations, or are sold at local markets throughout the year when
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Table 37
 

Average Expenses (in CFA) for Small Agricultural Equipment 
for a Family of Five Workers
 
(3.6 Standard Units of Labor) by Phase of Development of the Farm for the 1978 and 1979 Crop Seasons.
 

Type of Expenditure
 
1978


Stage of 1979
Hand Tools 
 Animal Traction 
 Hand Tools 
 Animal Traction
Development Purchases Repairs Parts 
 Repairs Purchases Repairs 
 Parts Repairs
 

Second year 915 
 45 500 40 
 781 
 22 124 8
 
Developing 730 40 
 1660 270 
 799 
 22 1298 94
 
Full farm 


953 
 54 1050 300
 



-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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Table 38
 

Net Agricultural Income per Unit of Labor
 
for the Crop Seasons 1977-1979.
 

Average Net Income per Unit of Labor
 
in CFA in Crop Season
 

Stage of
 
Cluster Development 


Linoghin 	 First year* 

Second year* 


Second year 


Developing 

Full farm 


Mogtedo First year* 

Bombore Second year* 


Second year 

Developing 

Full farm 


Bane 	 First year* 

Developing 

Full farm 


Kaibo Nord 	 Second year 

Developing* 


Developing 


Kaibo Sud 	 First year* 


Second year 

Developing 

Full farm 


* farms without animal traction 

1977 


.--


55,700 


62,200 


.--


.--


.--


56,100 


1978 1979
 

48,700 -­

58,400 

-- 53,100 
51,700 66,300 

- 57,300 

60,300 48,000 
54,200 75,400 

-- 66,400 
50,500 56,600 

-- 65,800 

49,100
 
106,600 66,900
 

72,100
 

51,700
 
25,900 -­

62,300 64,800
 

39,100 -­

-- 47,600 
62,600 29,400 

-- 38,100 



-70-


Table 39
 

Livestock Activity Before and After Settling at the AVV
 
(Data from a Sample of 78 Families), in Percentages.
 

Type of Village of AVV
 
Livestock Origin Village
 

Cattle 64 71
 
Sheep 100 77
 
Goat 100 100
 
Pig 23 15
 
Poultry 100 100
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Table 40 

Type of Transaction Involved in Acquiring Livestock in 1979
 
(Data from a Weekly Survey of Families).
 

Type of
 
Transaction Linoghin Bane Kaibo Nord 
 Kaibo Sud
 

Local market 
 2.0 7.2 10.4 8.7
 
AVV market 2.3 
 8.9 0 
 0
 
AVV warehouse 2.0 3.8 
 .4 .3
 
Birth 75.2 58.1 
 79.3 84.0
 
Gift received 3.8 2.5 
 2.7 .7
 
Other 12.2 16.5 
 3.9 '2.8
 
Unknown 2.3 
 2.5 3.4 3.4
 

Table 41
 

Type of Transaction Involved in Disposing of Livestock in 1979
 
(Data from a Weekly Survey of Families).
 

Type of
 
Transaction Linoghin Mogtedo Bane Kaibo Nord
 

Local market 11.2 19.3 13.4 
 31.6
 
AVV market 6.8 
 1.1 12.6 .2
 
Gift given 8.2 5.7 
 7.8 2.8
 
Death 25.3 35.0 40.7 
 33.3
 
Slaughtered 26.2 26.5 16.9 
 16.3
 
Other 20.0 9.7 
 6.9 13.3
 
Unknown 2.3 
 2.5 1.7 2.5
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cash is needed. Many farmers have been asking for help in improving
 
their livestock activity (for example, there is an extremely high death
 
rate among chickens from predators and cholera).
 

Some extension effort on improved livestock and poultry raising
 

could give 	positive results in a short time.
 

- Handicraft Activities
 

Most AVV families are less active in handicrafts than they used to
 
be (see table 42), except for the making of yokes and farming tools. The
 
constraint most often mentioned is lack of funds, followed by lack of
 
time.
 

Table 42. 	 Frequency of Handicraft Activities at the Village of Origin
 
and at the AVV Village in a Sample of 78 Families Settled for
 
at Least 2 Years.
 

Type of Craft 	 Village of Origin AVV Village
 

Weaving mats 95 79
 
Weaving fabric 85 32
 
Spinning cotton 80 58
 
Basket making 47 26
 
Sewing and knitting 40 27
 
House building 14 8
 
Mechanics 13 12
 
Smith 13 8
 
Furniture making 8 1
 
Making yokes and farming tools 8 12
 
Carpenter 6 6
 

It should be remembered that during the period after harvest which
 
would usually be devoted to crafts, AVV settlers are busy destumping new
 
fields and visiting their village of origin. Processing of agricultural
 
produce is also lower (table 43). The income from handicraft and sales
 

Table 43. 	 % of Families Involved in Processing of Agricultural Produce
 
Before and After Settling at AVV (Sample of 78 Families).
 

Produce 	 Village of Origin AVV
 

Maize 54 31
 
Millet 58 28
 
Peanut 37 17
 
Rice 33 17
 
Karite 55 24
 
Others 15 9
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of produce transformed on the farm (such as 
local beer) varies greatly

between families, some deriving a yearly income of more than 100,000 CFA
 
while others have no income from such activities (table 44). Everywhere,

the mean income increases as the families have been settled longer at

AVV, but actual 
income varies greatly with the geograohical location,

although not with access 
to a market.
 

Table 44. 
 Mean Income per Family in 1979 from Sale of Handicraft and
 
Produce Processed on the Farm (Data from a Sample).
 

Stage of First Second Developing Full Average

Development Year Year 
 Farm Farm
 

Linoghin -- 1800 6158 
 13,834 6627

Mogtedo Bombore 495 6627 19,670 13,791 9715
 

5356 --
Bane 5882 23,671 11,343

Kaibo Nord 
 -- 2216 6181 -- 3593
 
Kaibo Sud -- 3633 5938 4462 
 4028
 

In most cases, such income is fairly low, a few 1,000 CFA a year for
 
the entire family.
 

The same situation is true of petty trade. 
 While a few families are
very active in trade, most practice no trade or 
only on a very small
 
scale, with average benefit of a few hundred CFA a year.
 

It should be noted that when a small 
sample (78 families) was asked

what they would do if they had a large 
sum of money at their disposal,

40% mentioned investing in cattle and 
livestock, 45% wanted 
to buy mer­
chandise or cereals to trade.
 

Loans are available through the AVV for group or 
individual activi­ties that benefit the AVV community. Much of the requests up to 
1979
 
were for opening a store, a mill or a "pharmacy" at the village or clus­
ter level. While these services are desired by many farmers, it is obvi­ous that the number of possible stores are limited. Feasibility studies
for loans will be easier to make if a detailed study is made 
over one
 
yt±ar of a few farmers from AVV and neighboring villages who are
successful traders, to ascertain which goods 
are derived, where they can

be obtained and at 
what price, and the size and dispersion of the
 
potential clientele.
 

Off-farm activities which produce scarce goods (such 
as vegetables,

in many clusters) or which produce goods directly consumed or used by the

producers (poultry, vegetables, weaving, agricultural tools, processed

foods) should also be considered for promotion. 
The majority (about 90%)

of the farmers surveyed in the sample of 78 families 
state that it is

ready to coitfliute cash for some group activity, and most (79%) havedone so befqre, 4h'er at the AVV or at the village of origin. However,
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the system of loans proposed to AVV settlers will hamper the development
 
of useful activities, since it stipulates that the loan must be repaid
 
out of profits from that activity.
 

7.6 Food Requirements
 

The economic survey done in 1977-1978 included a preliminary
 
research on food consumption. The data shows that AVV farmers normally
 
eat only some sorghum or other cereal with a vegetable sauce which pro­
vides vitamins and other nutrients. The quantity of cereals consumed is
 
less than the recommended amount in about 50% of the families surveyed.
 
This is probably due to food shortage, because after the harvest, the
 
amount consumed increases and becomes closer to the standard 2,230 calor­
ies per day (see 1.3.3). This standard amount is used to calculate the
 
surplus production per unit of labor, not the amount really consumed.
 

The number of family members who live permanently on the AVV farm is
 
known from the yearly demographic census. On the average, the ratio
 
labor index on total people is 1:2.2 for the families in the sample. One
 
unit of labor must therefore produce enough food for 2.2 persons, each of
 
whom requires 240 kg of sorghum and 30 kg of cowpeas (see 11.3.3). Using
 
the local market prices, this represents a cost of (240 x 62) + (30 x 79)
 
= 17,250 francs CFA per person, or 17,250 x 2.2 = 37,950 CFA per family.
 

7.7 Surplus Production per Unit of Labor
 

Agriculture provides more than 90% of the income of an AVV farmer.
 
In money terms most of the farmers in all the clusters, except Kaibo Sud,
 
earn enough from agriculture to provide their family with the necessary
 
food. Most of the income however is provided by the sale of cotton, and
 
the cereal production was not sufficient for the AVV population (see part
 
V-2-).
 

The AVV farmers will have to purchase most of their cereals on the
 
local market, where the prices fluctuate in function of supply and demand
 
(see V-2). If there is an important local shortage, prices can easily go
 
over the average of 62 CFA/kg used for calculating the farmers' income.
 
This will occur especially at the end of the dry season when the farmers
 
with a cereal shortage rely completely on the market supplies.
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PART V
 

SOCIO-ECONOMIC IMPACT OF THE AVV
 

Three goals had been set 
for the AVV: to relieve population pres­
sure on the Mossi plateau, to maximize agricultural production of the
 
Volta Valleys by introducing improved farming techniques, and to preserve

the long term productivity of the area. In this section, the global

results of the AVV will be assessed for each goal.
 

1. Demographic Impact
 

Upper Volta is more densely populated than other Sahelian countries
 
except Senegal, and the 
population is unequally distributed, with densi­
ties ranging from 46 inhabitants per km2 in the central part of the
 
country to 9-10 inhabitants per km2 in the east and northeast of the
 
country. The population has been increasing at 
a rate of 2% a year, from
 
5,851,000 inhabitants in 1974 to an estimated 6,486,000 in 1979 (1975

National Census). Table 45 shows the estimated increase in rural popula­
tion in 
some of the ORD's likely to provide migrants for the AVV villages.
 

TABLE 45
 

Estimated Population Increase in ORD's
 
Likely to Provide Migrants for the AVV
 

Year Ouagadougou Koudougou Ouahigouya Koupela 

1975 909000 810000 563000 283000 
1980 1001000 909000 610000 299000 
1985 1104000 1022000 611000 318000 
1990 1219000 1151000 716000 337000 

These ORD are the most densely populated in the country, with 46.2
 
inhabitants per km2 in Ouahigouye, 46.1 in Ouagadougou, 38.5 in Koupela

and 32.1 in Koudougou. The ORD of Kaya is also densely populated, with
 

.
31.4 inhabitants per km2 Because of heavy demographic pressure, there
 
is not enough land available for cultivation, soil fertility is low, and
 
fallow periods have been shortened. Migration, both foreign and inter­
nal, has been a traditional response to the lack of opportunity. Tradi­
tionally, migration to foreign countries involves around 7% of the popu­
lation, mostly young unmarried men who leave either for several years or
 
on a seasonal basis. Internal migration is also important, with menages

moving to where land is available w'hile still keeping close ties with
 
their kin in their village of origin. Remy (OCP/73.1, VI-3, p. 4) esti­
mates that 10,000 Mossi people migrated within the country in 1972.
 

Migration to AVV villages 
follows therefore a tradition. However,

the rate of settlement organized by AVV is way behind schedule (see table
 
46); less than 2,000 families having been moved over seven years.
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TABLE 46
 

Rate of Settlement Families Per Year
 

Year " 1973 1974 1975 1976 1977 1978 1'979 otal
 

Scheduled* 200 300 600 900 1,700 3,000-
5,000 

3,000-
5,000 

9.700­
13,700 

Actually 

Settled 9 195 173 287 302 302 556 1,826 

*according to Upper Volta Five-Year Plan 1972-1976, and 1977-1981.
 

The 14,000 people living in AVV villages in 1979 represent about
 
0.2% of the total population, or 2.2% of the total population increase
 
from 1974 to 1979, or about 6% of the estimated population increase in
 

the four most densely populated ORD's (see Table 45). During the 1974 to
 

1979 period, the number of migrants to foreign countries has increased by
 
an additional 135,000 people from 309,000 to 446,000. The lag in settle­

ment rate was tied at first to a lack of suitable candidates, but this
 

was not true later on, when the AVV had become better known and the mini­
mum requirements for a family to be settled had been lowered. Now small,
 

young families without grown-up children are also settled by AVV. In
 
later years, management problems have caused delays in identifying and
 
preparing suitable plots for cultivation, or in opening the roads and
 

building houses for the AVV field staff. In most cases, some settlers
 
were brought in as scheduled anyway and the infrastructure completed in
 
the following years. The number of people which can be resettled in AVV
 

villages is small in relation to population increase and even if the
 
original settlement schedule had been kept, the project could not have
 
provided a significant solution for the population pressure.
 

2. Economic Impact of the AVV
 

2.1 Agricultural Production
 

About 90% of the AVV cotton production is marketed through the
 

SOFITEX. Table 47 shows the total quantity sold, and the average per AVV
 
family. Although this represents a small percentage of the total amount
 
of cotton sold to the SOFITEX in Upper Volta (3% in 1978), it increases
 
each year as the number of AVV families increases, and the quantity sold
 

per ha is higher in AVV farms than the national average.
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TABLE 47
 

Place of the AVV Production
 
in the Marketing of Cotton in Upper Volta
 

Year 
 1976 1977 1978 1979
 

Total Cotton sold,
 
metric tons
 

AVV 
 523 763 1890 2767
 

Upper Volta 55,000 38,000 58,000 NA
 

in kg/ha
 

AVV 
 820 700 1280 1190
 

Upper Volta 745 725 NA NA
 

NA: not available
 

The AVV participates in seed multiplication for the IRCT*, the first
 
year at its seed multiplication center at Kaibo Sud, the second year at

the agronomic station of Bane and the third year throughout all AVV farms. 
This is an advantage for the AVV farmers who received seeds of better 
quality than did farmers in the rest of the country.
 

Some local farmers, especially women, benefit also from the AVV
 
emphasis on cotton production, as they are hired by the settlers for the
 
harvest.
 

Table 48 shows the total cereal production of AVV settlers for 1977
 
and 1979, extrapolated from the survey described in Part IV. It should

be remembered most the at have yetthat of farms AVV not reached their 
full size. There has been little surplus production during that period,
and it seems unrealistic to expect that the AVV fields will produce
enough of a cereal surplus to provide food for a significant number of 
families. Most of the surplus production at the farm level is kept in
 
stock for future use should the crop fail. Until now only small
 
quantities are marketed on local markets.
 

Crops like cowpeas, peanuts and soybeans are 
produced in very small
 
quantities for they are not cultivated on a larger scale than on the 
tra­
ditional farms. Traditionally, they would be cultivated in mixed crop­
ping with the 
sorghum, a practice not allowed by the AVV extension,
 
except in the house garden. 

*IRCT: Institut de Recherche du Coton et des Textiles Exotiques.
 



TABLE 48
 

Surplus Production of Cereals Since 1977 at the AVV (extrapolation from sample)
 

AVV National
Total 


Area in Average Total Consumption Difference Production Production
 
Number of Total 


Ton per capita per capita

Year Families Population Cereals* yield kg/ha Production Ton 


+296 289 189
 
1977 905 6,100 2,260 780 	 1,760 1,464 


2,040 2,160 -120 227 195
 
1978 1,200 9,000 3,050 670 


2,491 3,360 -869 178 202
 
1979 1,700 14,000 5,300 470 


* 	 in ha, including house compound. •0 

I 
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2.2 Marketing
 

The cotton is marketed mainly through SOFITEX. In some villages AVV
 
together with the village committe organized a cereal stock so that farm­
ers who contribute to the stock are assured they will be able to borrow
 
cereals or buy them at cost (purchase + storage cost) should their crop

fail. Otherwise, the AVV settlers rely on the existing local market in
 
the neighborhood but often create their own market as well.
 

Marketing of cereals in considerable quantities can have implica­
tions on the functioning of the local market, especially a small, isola­
ted local market where the supply of cereals is very limited. The pro­
duction of local farms is in general barely sufficient to provide enough 
food for the family for the whole year. Farmers sell small quantities of
 
cereals on the local market only when they need cash. A large surplus, as
 
was planned in the AVV program, will lead to a drop in prices on the 
local market. Bigger markets, (and those of easy access) suffer less
 
from this effect because merchants do come to buy cereals in large quan­
tities at a time, although often below the retail price, if there is a
 
sufficient supply.
 

In almost every cluster of AVV villages, the settlers start a new
 
market, although they also regularly visit the local markets in the area.
 
In two cases (Linoghin and Bane) those markets have rapidly expanded and
 
now play a significant role in the local system. This is mainly due to
 
the fact that both markets are situated next to a tarred road and are
 
easy for the merchants to reach. In addition, when the market is big

enough to be noticed, people heading for the capital stop to get cheap 
supply, since local prices are lower than the prices in the capital.
 

During two years the prices of the most important agricultural pro­
ducts were monitored on local markets in the neighborhood of the AVV
 
clusters of villages and on newly created markets in the AVV area (see

Map 4). The price data were gathered by dish, the uniformly used local
 
measure. Every now and then one measure of product was bought for
 
weighing. Since the same unit of measurement was used everywhere, the
 
weight could be easily determined while fluctuations in weight were only

due to uncontrollable errors (humidity, measuring errors, quality of the 
grains and the way of filling the dish). Throughout the year, every 
third market (every twelve days) was visited to gather the price 
informat ion. 

Prices do not vary only from one market to 
the next but also within
 
the market during the day. The survey could not gather data in such
 
detail but does give a general indication of the price fluctuation. The
 
markets monitored can be subdivided into two groups, according to size
 
and ease of access. In the small isolated markets the prices are deter­
mined by local surplus or shortages while there is only little influence
 
from outside the market. The quantities marketed are always very small.
 
In the markets easier to reach, and usually bigger, the prices are less
 
dependent of the local situation and there are more possibilities to mar­
ket products in big quantities.
 

In Annex IV the average price fluctuation (in CFA/kg) of those two
 
groups of markets are shown for sorghum (red and white) and rice (paddy 
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and hulled). It shows clearly that 
the small isolated markets have a
 
lower price level than the larger, easily reached markets.
 

For the more common products, which are produced by the farmers 
themselves (cereals, legume crops, etc.), this 
is a normal situation.
 
The price difference between the markets represents the costs of trans­
portation of the products by the farmers 
in the larger markets, where
 
merchants buy to 
resell in the main consumption areas (Ouagadougou and
 
other main cities).
 

Rice is an exception, because little is cultivated in the 
area.
 
High transportation costs to 
the small markets make it more expensive
 
there. The quantity sold, however, is very small.
 

The price trends are represented by the 12 monthly moving average.

Data over two years are not sufficient to show any trend in prices, 
con­
sidering the large margin of error in 
the data gathering. It should be
 
noted, however, that 
the moving average price of white sorghum, which is
 
the staple crop, is very stable at around 60 CFA per kg. This is much
 
higher than the official price of 40 CFA per kg to the producer.
 

The other crops monitored (maize, cowpeas, peanuts, etc.) 
were not
 
always available on the market. It is therefore not possible 
to show the
 
yearly fluctuations for those crops.
 

2.3 Infrastructure
 

The AVV project provides more permanent results than only the set­
tlement of the farmers. Before the implementation of a village the AVV
 
does an intensive soil and hydrological survey to locate the fields and
 
wells. Those surveys, done systematically for the whole area of the AVV,
 
a create documentation which is essential for the Upper Volta's
 
development planning.
 

The AVV also builds roads connecting AVV villages to the national
 
network which are opened to local traffic. However, the benefits would
 
be greater if the roads were designed as an integral part of the regional

planning, rather than for AVV use. 
 For the moment, it is frequent that a
 
road built by AVV is used strictly by the expatriate experts and AVV
 
employees based in Ouaga and travelling by car, and this mostly during

the wet season; the local farmers, the AVV farmers and 
the AVV field
 
agents who travel on 
foot, bicycle or mopeds using unimproved or slightly

improved traditional paths which are 
shorter and serve local villages and
 
markets, and this even between AVV villages. In 1979, the European
 
Development Fund financed the creation of the bloc of Mogtedo Bambore
 
(250 families settled in 6 villages). Road construction has cost them 3
 
million CFA per km for main roads, which 
were traced so that each village
 
is at about the same distance from the main AVV road. Tracks are now
 
being made at 
a cost of 40,000 CFA per km to join two villages through
 
their fields, and some are already used more heavily than the main road
 
because they are more direct.
 

The extension service, very intensive in the beginning, employs

extension workers who 
are trained during a yearly training session as
 



the job. This will provide in the near future, when the job
 
well as on 


finished, a great number of trained extension agents who can be
 of AVV is 


employed in the ORD's throughout the country.
 

their employ-

The AVV also provides additional training 

to many of 


the Agricultural Credit Section could
 
ees, and the experience 	acquired at 


the rest of the
 
a model for developing similar facilities in 


be used as 

country.
 

3. Social impact of the AVV
 

3.1 Regional impact
 

the Volta Valley are underpopulated 
but they have
 

The areas close to 

is evidence of great fluctuations in
 

never been empty, even though there 
 use
people have traditional 	rights of 
land occupancy. Two categories of 

More recently,


in the Volta Valleys: Fulani transhumants and farmers. 

come on their own to open a new
 is farmers who 
spontaneous migrants (that 


have been moving in increasing numbers into the AVV territory.
 
farm), 


areas now controlled by 	AVV has
 the more sparsely populated
Much of sea­
been traditionally used by Fulani herders, 

especially during the dry 

a
 

son. Conflicts arise with AVV settlers when 
a Fulani herd damages 


in a village.
up the surroundings of the wells

field or messes 


area for generations,

There have been permanent villages in the 


southern areas
Bissa and Kassena people in the 

mostly Mossi, with some 
 some permanent fields


The villagers cultivate
and Daguari in the west. 
 fields.

practice shifting cultivation in bush 


close to the village and 


village chiefs have political authority over the 
inhabitants,


While the 

the land, descendants of
 

rights are attributed under the chiefs of 

land 
 controls the
 

occupants in each territory. Each lineage thus 

the first 
 d
 

a territory larger than 	what it can 
cultivate in any 


use over
right of 

is not needed for cultivation by the families
 

given year. Whatever land 

to
 

local villages can be (temporarily) attributed 
settle in the 


strangers.
 

created the government of Upper Volta decided that
 
When the AVV was 
 (as seen on
under cultivation in 1972 


all land within AVV perimeters not 

unoccupied and became government pro­therefore
aerial photographs) was 
 on land not under
the local population


perty. The traditional rights of 


ignored.
cultivation were 


of their fallow land

lost access to some


Local villages who have 

on their traditional land very
 

have usually opened other, illegal plots 


In every cluster except 	Bombore there are tradi-

AVV fields.
close to 


The AVV settlers who
 
tional fields at the periphery of AVV fields. 


local chief
 
land without having received the approval of the 


occupy the 

system. Therefore an
in the traditional
of the land are trespassers 


contact the chief of the
 
important group of AVV farmers have chosen to 


to perform the traditional
 
land outside of the AVV 	administration and set-


In this way, both the local people and the 

their field.
rituals on 


feel reassured about the legitimacy of their fields.
 
tlers 


or m~nages migrated on
 
recent years many individual families
In 


andobtained the right to
 
their own to settle on or around the AVV area 




farm unexploited land from the local chief of the land. There is evi­
dence that this movement has been increasing in the last few years,
 
partly because it has become known that the risk of onchocerciasis has
 
been reduced and partly because the AVV is showing the way by providing
 
villages and infrastructure, as Voltaic people are reluctant to live in
 
isolation in the bush.
 

It is not known how many spontaneous migrants were present on AVV
 
territory in 1979. The data included in Table 49 are estimates provided
 
by the Sociology Division of the AVV.
 

TABLE 49
 

Number of Spontaneous Migrant Families Farming
 
Near AVV Villages
 

Bloc AVV Families Spontaneous Migrants
 
Families
 

Linoghin 252 250
 
Mogtedo 176 ? at least 3 groups
 
Bambore 273 200 (many Fulanis)
 
Kaibo Nord 145 ? many local farmers 

(more than 250 families
 
very close by in two
 

Kaibo Sud 188 villages)
 
Manga Est 100 at least 150 ?
 
Tiebele 164 98
 
Djipologo 231 ? (many, relatively more
 

than in other blocs)
 

It is clear that people are coming in increasing numbers to farm
 
unused land in AVV territory. Often, they keep their residence in their
 
village of origin (anywhere up to 200 km away in an area recently
 
studied) and set up temporary quarters in an AVV area during the agricul­
tural season. In fact, spontaneous migration is progressing ahead of the
 
AVV settlement effort. Until about 1977, the AVV had simply requested
 
that these people join the AVV or move away, which was easy to do when
 
there were very few of them. The government at the time also condemned
 
the practice of spontaneous migration into AVV land, to no effect.
 

In 1977, some spontaneous migrants had joined the Farmer's Union and
 
there had been a series of meetings between the AVV and the Union. The
 
strategy chosen has been an attempt to convince the spontaneous farmer to
 
join the AVV (which means leaving his home to come live permanently in
 
the AVV village) or to abandon the land. For the area of Rapadama, where
 
an important spontaneous migration had preceeded the opening of the AVV
 
villages in 1980, the AVV has made a great effort to inform the mi ,rants
 
and the local authorities, and about 300 of the spontaneous migrants have
 
agreed to join the AVV. They have been given priority over candidates
 
from more distant areas.
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farmers can ask for technical information from the
In theory, local 

inform and encourage them to
AVV extension agents, but nothing is done to 


AVV villages were conceived as a center of diffusiondo so. Yet, if the 
for the regional
of improved agricultural practices and other benefits 


a small target population,
economy, rather than being strictly limited to 


it would be easier to justify the cost of the infrastructure and of the
 

administration.
 

3.2 Impact on the settlers and their family. 

not curtail social obligations between
Traditionally, migration does 

AVV set­the manage and the extended family that remains in the village. 


tlers do keep close ties with their family, so some AVV benefits are
 

spread to the villages of origin. After the 1978 harvest (a good crop
 
their family back home, bringing
year) about 80% of the settlers visited 


gifts. Cash is by far the most frequent gift (87%), followed by cereals
 

(34%), cotton (27%), and livestock (18%). Of those who travelled, 55%
 
a radio, a
also bought something for their AVV compound, most often 


bicycle or livestock.
 

It is indeed very important for manages to keep close ties with
 
rely on them for assis­their extended family, since they will have to 


tance in case of illness or crop failure. The AVV m~nages can be faced
 

with conflicting obligations; the cotton harvest takes place after tradi­

tional crops have been harvested, at a time when ceremonies are often
 
in 1979 when
held in the traditional villages. This was especially true 


l.ate rains delayed the cotton harvest. Some settlers chose to keep part
 

of the menage at AVV to finish harvesting while one or two members were
 

a few left some cotton unpicked.
sent to the village of origin, 


Group activities and social obligations are becoming more frequent
 
to
within the AVV villages but this should not be expected decrease the
 

It is clear that some settlers
desire for frequent visits back home. 


consider their stay at AVV to be temporary. In a survey on a small
 

sample of older settlers, 72% said if they had the money they would
 

a better house, but 17% of these volunteered the information that
build 

the house would be built "back home," 14% specified they would build it
 

in the AVV village, and 59% did not specify a location.
 

Many heads of household explain that they have a larger disposable
 

income than at the village of origin because they control the entire crop
 
the head of the exten­production, a privilege that back home belonged to 


assume expenses for animal
ded family. This enables many of them to 


traction and agricultural tools, livestock, and consumption goods (radio,
 

bicycle) that were previously beyond their means.
 

3.3 The Place of Women at the AVV
 

The AVV administration deals directly with the male head of house­

hold (chef d'exploitation) who receives the right of use of all the land
 

allocated to the family and is responsible for the credit taken with AVV. 



This has had at first a negative effect on women's personal income, which
 
traditionally derives from cultivating their own fields and participating
 
in petty trade.
 

Later on, the AVV suggested to the head of household that he put
 
aside .2 ha of his house garden for each wife. This was an unusual
 
intrusion of an outside authority into the compound's structure. Unknown
 
to the administration, women are now often being given responsibility by
 
their husband for the part of the bush field which is cultivated with
 
cowpeas. This is a more traditional way to redistribute land within the
 
household, and it should be taken into account by the AVV extension
 
agents. Cowpeas have an important role in the AVV crop rotation but they
 
are not cultivated as much and as often as they should be. The extension
 
effort would be more efficient if it were directed to the women who cul­
tivate that crop.
 

McMillan (1980) has found that some AVV women are also opening addi­
tional sorghum fields in the bush, outside of AVV plots. McMillan points
 
out that the women complain more because of lack of time and outlet for
 
trade and off-farm production than because of lack of private fields.
 
AVV women have sources of income which did not exist traditionally. They
 
receive cash and cotton from their husbands after the cotton harvest is
 
sold, and they also receive gifts of food (mostly maize) from neighboring
 
heads of household after the first food harvest of the year, as social
 
obligations are being created between AVV families. In addition, at AVV
 
the head of household often pays for items such as clothing which before
 
would have been paid for by individual members of the family, so women
 
need less cash for basic necessities.
 

4. Discussion of costs and benefits
 

The AVV is a large project which receives greater financial support
 
than the ORD's although its target population is much smaller. The 1971
 
FAC project (French) planned for the settlement of 120,000 people in the
 
White and Red Volta over 15 years at a cost of about $50 million. By the
 

end of 1976, about $9.5 million (2,396 million CFA) had been
 
received (cited in 1977-81 Five-Year Plan). A budget of $7.5 (1,870
 
million CFA) was planned for 1977, $13.5 (2,500 million CFA) for 1978. A
 
report prepared in 1978 for the donor countries estimated the cost of
 
settling one family at $12,500, including some $3,710 for roads and
 
$1,800 for mechanical preparation of new fields (BEI-Agrer report, see
 
Table 50).
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TABLE 50
 

Cost to the AVV of Settling One Fa
 
According to the BEI-Agrer Report
 

(February 1978)
 

CFA
 
1. 	Prelimary studies
 

- pedology 1/20,000
 
(40,000 ha a year) 30,800 1.18)
) 

- geohydrology 1/20,000 ) 2.90 
(40,000 ha a year) 45,000 1.72) 

2. 	Settling the farmers
 

- recruiting and moving 50,000 1.94)
 
- transportation WFP food 19,900 0.76)
 
- marking location of villages ) 5.13
 

and fields 61,425 2.35)
 
- preparing master plan for bloc 2,000 0.07)
 

3. 	Infrastructure Total 37,67
 

- roads 557,000 19.36)
 
equipment and personnel 139,900 5.35) 26.46
 
technical asistance 45,700 1.75)
 

- housing 187,600 7.17)
 
equiment and personnel 23,000 0.88) 8.05
 

- wells 81,600 3.12)
 

4. 	Land preparation
 

land clearing 53,000)
 
deep plowing 212,100) 368,700 14.10
 
harrowing 103,600)
 

5. 	Equipment and supplies 40,700 1.55
 

6. 	Field personnel for 3 years 138,000 5.27
 

7. 	Update cars and furniture 34,200 1.31
 

8. 	General expenses AVV 491,700 18.80
 

9. 	Technical assistance
 
(10 experts for 3 years) 297,000 11.36
 

Total 	 2,615,125
 
(about $12,500)
 



As an experiment, the six villages created in 1980 in Rapadama
 
(Dutch funding) received a light infrastructure consisting of a high
 
grade road leading to a central warehouse; the villages are connected
 
only by tracks; huts rather than houses are built for most of the AVV
 
employees during the first year. After the farmers themselves have
 
cleared the land, the AVV provides a light mechanical plowing. There
 
will be one extension agent for 50 rather than 25 families. An effort
 
will be made to encourage participation of the settlers in decision
 
making and group activities. Because the majority of Rapadama settlers
 
had already moved to the area on their own, this experiment will help
 
determine how the AVV should modify its action so that it can fulfill its
 
moot important task: to promote permanent cultivation while preserving
 
soil fertility.
 

The AVV has large administration, which must handle at the same time
 
preliminary studies for future villages (including drawing maps and
 
locating water points), recruitment and settlement of new farmers,
 
implementation of extension services for older settlers, road and housing
 
construction, and maintenance and repair of heavy equipment and vehicles.
 
In addition, it must provide technical training for many of its employees.
 
It is administered by a board of directors chaired by the Minister of
 

Plan and including 17 Government administrators. The General
 
Director of the AVV is appointed by decree by the Cabinet. The
 
headquarters are divided into 5 directorates (General, Finance and
 
Administration, Plan, Construction Work and Agricultural Development).
 
the end of 1979, when about 1700 families lived in AVV villages, the AVV
 
employed 650 permanent and 400 short term Voltaic employees, 20 Voltaic
 
technicians and 38 expatriate technical experts.
 

The administrative structure is heavy and highly centralized, with
 
little horizontal communication between Directorates. Communication with
 
field personnel is difficult (no phone, long distances, difficult roads)
 
and is hampered by the administrative centralization. There have been
 
frequent delays in actions (i.e. opening of new fields, completion of
 
infrastructure, needed maintenance of equipment) for which the settlers
 
have carried the burden, since the AVV brings the settlers to a new site
 
even if it is obvious that it will not be ready on time, and since older
 
settlers depend upon the AVV action before they can sow their new field
 
for the year. In 1979, in the bloc of Kaibo Nord, the sorghum crop was
 
planted 6 weeks late because of such delays and the harvest was very poor
 
with yields at or below the traditional level. Delays have also occurred,
 
in maintenance or response to unusual situations at the village level.
 

It is clear that if the number of families settled each year is to
 
increase, then a shift towards a lighter infrastructure and a more flex­
ible administration is needed. Recently, the leaders of AVV have recog­
nized that the actual administrative structure can hamper efficiency and
 
are,discussing various means to alleviate the problem; a mult*disciplin­
ary group of experts has been nominated to coordinate and plan the AVV
 
activities in the future.
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PART VI
 

CONCLUSIONS
 

The government of Upper Volta has created the Volta Valley Authority
 
(AVV) to organize the settlement and agricultural development of the
 
Volta valleys recently freed of onchocerciasis. The years 1973 to 1977
 
were planned as an experimental phase in designing the settlement program
 
and in defining the technical package that would be promoted. During
 
that period many difficulties have occured in defining adequate farming
 
practices and extension approach, and the pattern of land use around AVV
 
villages has changed. It is therefore crucial to evaluate the results
 
achieved and to reconsider the goals and strategies of the AVV.
 

1 Technical Package and Extension Service
 

1.1 Agricultural Production
 

The cotton yields are quite good, but the cereal yields are very
 
erratic and in 1979 were often below traditional levels. The yields at
 
the farm level vary rather much from one farmer to another. Even the
 
effect of early planting, which is extremely important under the climatic
 
conditions of Upper Volta, is nullified by other factors, especially
 
delays in weeding. Many crops were hampered inf their development by
 
striga or waterlogging (especially on the heavy soils). Insect and ani­
mal damage (both wild and domestic) accounted for an important part of
 
the crop losses. The brush fires at the end of the crop season espe­
cially threaten the cotton fields because they are harvested at the time
 
when traditional farmers start burning their fields.
 

1.2 Crop Rotation and Land Use
 

The crop-rotation now recommended by AVV is not being respected,
 
partly because it has been changed several times over the years. It is
 
clear that the farmers are emphasizing cereal production, that legumes
 
are often not cultivated at all, and that about 15% of the fields are
 
being cultivated during the fallow period (years 5 and 6). This, com­
bined with the fact that the farmers use very little if any fertilizer
 
on their cereals, is likely to bring a rapid decrease in soil fertility.
 

1.3 Tillage
 

The AVV uses heavy equipment to plow the fields distributed to AVV
 
farmers. In the second year of production those fields are plowed by the
 
farmers themselves with their oxen while often the farmers do not plow at
 
all. The crop yields do not seem to be influenced significantly by the
 
way the land is tilled. Since there is not yet a concensus about the
 
effect of tillage practices (Phillips, 1980), AVV should consider replac­
ing this expensive mechanical deep plowing by a cheaper method or maybe
 
only clearing of the land. The farmer on the other hand should be
 
advised to do only a light harrowing instead of plowing, as it goes much
 
faster and makes it possible to plant early.
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1.4 Inputs and Crop Maintenance
 

The level of fertilizer recommended by the AVV to maintain fertility
(150 kg NPK of 14:23:14 mixture per hectare) is rarely applied. 
 Ferti­lizer (and insecticide) use is frequent 
on the cotton fields, but the
white sorghum fields receive little or none, and the use of fertilizer on
other crops is very rare. The fertilizer does not seem to have any sig­nificant direct effect 
on the crop yields. The long term effect of this
low fertilizer application on the preservation of soil fertility cannot
 
yet be evaluated.
 

The farmers 
are usually limiting their crop maintenance to one weed­ing. 
 This is due to lack of time, partly because of a labor bottleneck

in plowing and sowing activities, and partly because other activities
(social obligations aid visits) are given priority. 
The farmers are not
convinced of the potential return of 
intensive versus extensive cultiva­tion of improved varieties and therefore are iot willing to cut down on
 
other activities.
 

1.5. Use of Animal Traction
 

During the first years after buying a pair of 
oxen and the equip­ment, the farmers do not use 
animal traction to its fullest potential,

and they spend less than planned on the upkeep of 
their oxen and mainten­ance of the equipment. The introduction of animal traction in tradi­tional farming is always a long drawn out 
process and is costly to
farmer. It can be facilitated if the 

the
 
oxen are carefully selected and if
continuous training is given to 
the farmers and to the extension agents
during the first 
few years. A positive impact from the 
use of animal
traction on the 
farm results should not be expected during those years of
training, as was 
shown in other projects 
in Upper Volta and elsewhere.


Farmers who are 
equipped with animal traction are 
not able to cultivate
 more 
land per unit of labor or to achieve higher yields per hectare

because of better land preparation or weeding practices. However, older
settlers do use their oxen more 
and more, including in their house garden.
 

1.6 Agricultural Income af AVV Families
 

The gross agricultural results at the 
farm level are within or over
previsions. 
 This is due partly to the fact that on the average the farms
 are larger than they should be. 
 The farmer always prefers to plant as
much as possible, and the size of 
the labor force has been increasing

faster than the planned increase in farm size 
over the years.
 

This is a sign of success for the AVV; 
the head of household calls
for additional workers from back home when he feels confident that his
farm can sustain them. 
AVV benefits are thus spread to a larger popula­tion; the villages of origin benefitting indirectly by having a farming
outlet for underemployed individuals, and by receiving gifts from the AVV
 
settlers.
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The income of AVV settlers derives primarily from farming, with cot­
ton providing most of the cash income and about half of the 
net value of
 
the farm production. For the 1979 crop season, the net income per unit
 
of labor was around 50,000 to 70,000 CFA in most clusters, generally
 
equal 
to the 1978 crop season except in Bane where the farmers had had an
 
exceptionally high income 
in 1978. In Kaibo Sud the 1979 income was
 
rather low because of the complete failure of the sorghum; the average
 
agricultural income per capita was 23,000 to 32,000 CFA. 
Except in Kaibo
 
Sud, most farmers earned enough to meet their food requirements.
 

1.7 Impact of the Extension Program
 

The AVV settlers are exposed to an extremely intensive extension
 
service (one agent per 25 families for the first five years) but the
 
technical package promoted by AVV is too complex 
to be adopted all at
 
once by the settlers. Furthermore, most of the extension agents 
are
 
young people with no experience and little training in farming, they live
 
away from their family, and many are not married. In the traditional,
 
strongly hierarchical society, they have a social status lower than that
 
of the farmer, who is also Yet
a head of household. their employment
 
with AVV places them in a position of administrative authority over the
 
farmers. This is an extremely ambivalent situation.
 

AVV concentrates its effort on the promotion of cotton and its rela­
ted technical package, compromising on the other aspects of the technical
 
package. The result of this concentration of effort is that the farmer
 
has adopted fully the following techniques:
 

- Monocropping
 
- Use of AVV seed variety for all crops
 
- Chemical protection of seeds and stored grain
 
- Sowing in rows
 

- Cultivation of cotton on the areas prescribed by AVV
 
- Use of the recommended quantity of fertilizer on the cotton
 
- Thinning
 
- Correct weeding of the cotton
 
- Use of insecticides on the cotton
 

Such a concentration on the cotton production implies that 
some
 
important aspects of the technical package 
are poorly applied:
 

- Fertilizer use on other crops but cotton, since 
it is not done traditi­
onally.
 

- Correct rotation, which together with the fertilizer is essential for
 
the maintenance of soil fertility.
 

- Cultivation of legume crops, 
an essential element of the rotation, is
 
neglected, because AVV prescribes more legumes than the farmer wants to
 
grow. Therefore AVV should look for alternatives which can replace the
 
legume crops and are acceptable to the farmers, or should allow inter­
cropping of cowpeas and sorghum.
 

- Correct crop maintenance: The farmer weeds most crops too late and
 
only once, while he does not ridge at all, except for cotton. Tradi­
tionally extensive farming is always a better answer to the climatic
 
risk and uncertainty than intensive farming. The AVV experience is
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showing the 
same thing, so the settlers plant 
as much as possible and
therefore weeding is often too late.
-
Use of animal traction: This 
is always 
a long drawn process which
requires extension agents familiar with training oxen and the 
use of
animal traction, 
so they can truly help the farmers.
 

1.8 Recommendat ions 

It is now clear that 
an 
important part of the technical package is
being adopted by the settlers when their activities are kept under strict
control by the extension agents.
 

The technical package now emphasizes an intensive, costly approach
to cultivation of food crops which is directly in conflict with the
ditional farming system. tra-
It is unrealistic 
to expect that the
will farmers
take the risk of drastically modifying their farming techniques over
a few years to adopt 
an approach which brings them no
ted benefit. clearly demonstra-
Preference should be given to 
a more extensive low capital
farming system of food crop production, with more 
diversified sources of
income in addition to agriculture.
 

The technical package should be 
simplified to emphasize only a few
key points which can be effective regardless of whether the remaining
elements are performed, and which are repeated over 
the years only as

needed.
 

Forage crops should be promoted during fallow periods, if they can
be protected from Fulani herds, and the crop rotation should not depend
as much on legumes. Intercropping with 
legumes (cowpeas) should be
sidered. con­*Erosion control and soil conservation measures 
that are not 
too
costly should be emphasized (research is under way at Mogtedo in an AVV-
ICRISAT-USAID Lroject) and tillage should be kept
example, on at a minimum. For
any given year the plot 
to be cultivated with cotton could be
plowed with ox traction while the other plots 
are only harrowed.
would help ensure timely planting and weeding of the crop. 
This
 

2 Impact of AVV on the Settlers
 

2.1 
 Income of the Settlers
 

The average gross agricultural income per unit of labor has been
quite stable over the 
last three years except for Bane, which had
extremely good results in 1978, and Kaibo Sud, where
completely in 1979. the sorghum failed
The gross income is not expanding over
AVV had planned, mainly because the family grows 
the years as
 

as fast as the land

allocated to it.
 

Off-farm activities other than small livestock are
the settlers arrived at AVV by lack of cash and 
curtailed after
 

lack of time, but there
is a strong desire among the 
settlers for diversification of their acti­vities. 
 The Village Development Fund, which provides
als loans to individu-.or groups who want to develop an activity useful to 
the community, is
being welcomed by the farmers, although the requirement 
that the loan be
repaid out of benefits from the activity, rather than through group
contributions, limits its usefulness.
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2.2 Land rights
 

The problem of land availability for new generations is already
 

arising in some blocs. Each plot assigned to a family measures 1.5 ha,
 

family is told how much of that acreage to put under cultivation,
and the 

size of its labor force. If the labor index is over
 

depending upon the 

aside for that famiy is doubled, and it
 5.75, the amount of land put 

At the village level, the total amount of
 

receives two house gardens. 

ever be cultivated is established by the AVV at the
 

land which will 

If the size of the labor force increases in many families, a time
 onset. 
 An
land is available to double any holdings.
comes when no more 


split up, with one menage going to settle
 
expanding family will have to 


in another AVV village.
 

In a traditional system, an expanding family could borrow 
land; this
 

to
 
is sometimes unofficially done at AVV but few families have much land 


is true of AVV land,
In an area with a low population density, as 
spare. 

an expanding family could also open new fields in the bush; 

this is not
 

Farmers are expressing concern over this built-in
allowed by the AVV. 

also wondering what their children's situation


inflexibility, and are 

the death of the head of the household. When this has
will be at 


family when a married son or relative

occurred, the farm was kept by the 


returned to
 as head of household. Otherwise the farm was
could take over 

AVV to be attributed to a new settler.
 

These problems are tied 	to the ambiguity of land ownership in AVV
 

use rights, in which a lineage controls the
 territory. Traditional land 


right of use of its territory, are still prevalent in much of Upper Volta.
 

When the AVV was created, the government of Upper Volta decreed that the
 
on


land within AVV perimeters that was not cultivated in 1972 (as seen 


aerial photographs) was unoccupied and therefore became government
 

it is not clear what the government intends to
 
property. At this stage, 


In the meanwhile it is
 do about eventual land ownership by the settlers. 


clear that many farmers are not convinced that their stay at AVV will be
 

five years, many have built only minimal
 permanent. Even after four or 


the AVV village, although they have often invested in better
houses at 

quality housing in their village of origin.
 

2.3 Women and Unmarried Adults in the AVV
 

to

Women do lose their traditional individual fields when they come 


the AVV, but informal means of compensating the loss are being estab­

lished in the older villages. It is likely that the AVV will have a more
 

useful influence if it refrains from trying to administer resources allo­

cation within the family but directs more of its extension effort towards
 

are usually in charge of cowpea and peanut production.
the women, who 


Young adults also lose their traditional individual fields. In many
 

villages the traditional youth groups have been recreated, the young
 

people earning cash by working on their neighbors' fields and on their
 

However, this is not sufficient to curb the external
 own communal field. 

of the AVV settlers.
migration rate among the young unmarried sons 
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2.4 Social Programs
 

The settlers appreciate the availability of schools and dispensaries

and there has been little difficulty in organizing group activities such
 
as building a delivery hut in each cluster, although the location of the
 
cluster's mill has been a more difficult choice. 
The AVV has made an
 
effort in the last ew years to promote group activities and to provide
 
programs in adult education for the settlers. In many villages, various
 
forms of mutual aid and group labor are being spontaneously reorganized

along traditional lines, although they often coincide with people coming
 
from the same area of origin.
 

3. National and Regional Impact of AVV
 

In order to fulfill its settlement program, the AVV has had to 
con­
duct preliminary studies identifying suitable village and field sites,
 
thus putting together a body of morpho-pedological, hydrogeological and
 
topographical data that will be useful for regional planning.
 

Agronomic experimentation is being carried out 
in four locations.
 
The AVV has also been providing technical training to its employees in
 
numerous fields, including soil surveys, well drilling, road and building

construction, accounting, agricultural extension, data gathering, agri­
cultural experimentation, veterinary care, and more. This is an impor­
tant benefit for the country since there is 
a great need for trained
 
people.
 

The impacts that had been foreseen at the national level--to relieve
 
population pressure on the Mossi Plateau, to 
provide a cereal surplus for
 
the country--were overly ambitious. Considering the rate of increase of
 
population of the Mossi Plateau, the AVV could not 
take care of more than
 
a small proportion of the increase in a settlement scheme. There is an
 
agricultural surplus coming from the AVV but 
it is mainly in the form of
 
cotton. There is no great incentive for - farmers to grow food grain
 
as a cash crop as long as the marketing possibilities remain very limited
 

Another discrepancy between expectation and reality is the land
 
occupation of AVV areas. These areas were more 
extensively cultivated
 
than was believed, and 
they were used by Fulani herders. In addition,
 
individual migration towards the Volta valleys 
is rapidly developing.
 

The AVV still might be able to fulfill its goal of promoting agri­
cultural development while preserving the fertility and ecological bal­
ance of the area, but it can only do so if a drastic change in strategy

is accepted. One does not preserve the ecological balance of an area by

working only on scattered villages and fields with a small percentage of
 
the population. 
It is crucial that the AVV attempt to reach the local
 
farmers and the spontaneous migrants as well as the settlers. This can
 
be practical only if a more extensive approach to farming is promoted,
 
one that will protect suil fertility without requiring too large an
 
investment on the part of the farmer.
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Until now, the AVV has been limiting its services to the farmers who
accepted to live in an AVV village. A farmer who refuses to move from
his own family home 2 or 3 miles away will not have access to the AVV 
program even though he may have fields contiguous with AVV fields. The
question of land ownership is also basic to the relationship between AVV
and the local farmers, the spontaneous migrants, and the Fulaui herders,
although this is an issue which will have to be dealt with at the 
national level rather than by the AVV itself.
 

In choosing a highly controlled, capital intensive approach to 
the

settlement of the Volta valleys, the government of Upper Volta 
was taking

the risk of concentrating much of its material and human resources 
to
 
obtain a small result on a very limited population; the problems met by

the AVV are not surprising and do not reflect the great 
amount of work

and dedication which has been provided by AVV administrators, staff and
 
technicians.
 

This type of large scale, centralized development 
institution always

faces great logistical and management difficulties and ends up being very

costly. 
Much has been accomplished in spite of the difficulties, but the
 
effort can be justified only if it is spread over 
the whole population of
 
the area, by promoting a more simple approach 
to soil conservation and
 
agricultural extension, and by emphasizing regional planning and
 
development.
 

The case of the AVV demonstrates once again that we need to learn 
much more about traditional farming systems and about the results that
 
can be expected from new farming techniques in real farming conditions 
before we can 
recommend specific programs for agronomic experimentation

and for agricultural extension services 
in developing countries.
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Annex II
 

Survey forms
 

1 Population Census
 

2a Questionnaire, farm survey 1978 first part (once a week)
 

2b Questionnaire, farm survey 1978 second part (once week)
a 

3 Recapitulative form of labor survey 1978 (enumerator)
 

4 Estimation of crop production 1970 

5 House garden production 1978
 

6 Market survey 1978 

7 Recapitulative from of labor survey 1978 (for microcomputer) 

8 Recapitulative form at farm level 1977 to 1979 

9 Questionnaire, farm survey 1979 

10 Estimation of crop production 1979 

11 House garden production 1979 

12 Market survey 1979 - 1980 

13 Recapitulative form for 1979 crop production (for microcomputer) 

14 Questionnaire, farm survey 1980 

15 Estimation of crop production 1980 
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--. - ., - , ,4 "5 " " '"R. 

" 
." ' ' , '' - f " . b - ' " , " i ' "? . . . ' . / .. '" " ­ - ' . .' :: ,:2. 

l'ensemble des autres fiches... 

' 

" " ;r.- " _." 

.. . -­-;-.-,W 

-
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BOMMO!!N DE UCOLM OO!Of - (WA i17 

Aotivitdo Date hri.­
_____________________I__ -zajitid uAtiliffd* (ii Applioebi.) 

ends 
reidao .~ 

gr *II 
 I '.Mfttraitemsat 1 1 In 0
 
2 1 1
 

4 1 I 

TAME 91 -RICOLTI 

Rkcolto 1I* Pasage 2am. pasg Total 
~dibut I 

TJIU 92 RUBD3IT 

Poida total do ia r~olo~t ke 
,;pricie s sadi j ha-, rdooltd. s ha 
7endeet akgd~m 

Obfervat:ons I. 



le dossin du cap au moment.4 ia, 
o trait Conti=~ ----!!az'aO ci4O5Osm 

Scrives lee dimensionp pz'b.'dos
owtitre~ pour reprdsenter dix mbtro 

onl utiissit mU 

ties %iquets.Plus tardi,'suar le a~me, deaulins indiquou P=x 
c~t6s. Indiquez* iempiaoment 

- ) les parties qui. out Ad~ Bar"io 
un trait pointin.1. 

d-r6rela ,portls du. ohump offetivembnft-.rECwt~ft
onsuite Wa dog(+4i'-)IndiquO5 

lee dimensions do la, partS.. aboneliIdAso 

Mobii di lignhos~ diiA fb~i 



N, r li.,TlA'IC-f3 . . oVill. -amt.


tLLFLri 16jIT
 
CULTURE NO", DU C.E 

___.__ ._ T L n0 - TR'V/.UJ !'L!CC LES 

ActivLL
6 

scI 
semis 
resemts 

Ier sarclam -

26mv sarclare
Binnge 

BuLtare 

Ur6cI 

j OdbutI 

I 

! 
I 

! 

.r~I.. .. 

:I 

"l 
1 
! 

I 

I 
. 

fin I 

l 

I 
I 

I 
I 
I 

Quaititd utilis6o (ei 
_ _ _ _ _ 

applicable, 
_ _ _ 

TABLE 81 - RECOLTE 

Dato d6but I date fin z 

1o/.Remplissage 

Dato 

des paorscr. 
I 
, nombre do paniers comptda 

I 
I ( 

Obuejrvatior­
bsou r_. 

... . .. . . . 0 . . . . . . . . . . .. .. . . . . . . . ......... .. e . ... 

........... ................. 

... ......** 4 .** .. *4 

, 
.. .... *..*.......****......~ 

- . 

onbro total do panier 

?)/.- Pcsde des panier3 

roidn du ler romplionsago on dpi 

poidn du 2e remplisnage on dpi 

j'oid--du 3e reoiplisor-o on upi 

poids du 3em remplissago a',rbs battago 

kg 

k9 

kg 

kg 

TABLE 82 - RhDZ IT 

poids total : on dpi 

miporficie .iondo i 

r,'ndcncnt 

Observations : 

kg, en gra.rc. 

ha, r4colt6o i 

kg/ha 

kg 

ha 



-111-Re pa remplir 

F l34 5T6 J'din do Case - ca,,..me 1278 

Now du CI
 

Tableau 21 - Travaux aericolo
 

Intrants
Date Fin
Date d4but 

I IV V I VIl ' ,II I v v 7 i quantit4 utilisde11 III 

Lbour
 

'ois 

? sarelage ________ 

sarola4 

1age 

inure 

. o'otcdo 

.olte
 

Lea epvt cUltures lea plum importmntee dane is jai4Sn do aas (hruaplir par l'enqu~teur, 

l'ordre n'a pam d'importance) 

d uirin' onrn ~nri__ct
Triuaez de_ nfceu dsi aea _ 

Tracez de l'autre c8td do la fiche un domain du iardwin oecame en montrant l'endrmit
 

ohias trouvent lea diff4rentes culturos et lour suporficie seme pour chaque cultilrb.
 

Utilisez un centim~tre rour renrdoenter 5 mbtrem. .ontrez ausoi lompilacemont do la
 
Concession.
 



4 Dat ..........
 

... *...L. .. . . . . . . 

I L it6 Prix o sn.. 
_______________ Aute 1 2 !Observati~ons XiC des 

Mt Yy .;. - IS o r: o I . 

CSor-,o rou.e 1 

ge a I1'iI 

*~ ~ S P, Ij I I 

I RizdecoIiq 

'..- i~ t ~I l;i acj. 

~~~'irio 
' o - ieII 

local~~.I 
I 

A lI~ o i s d e_ 

i -A4__ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __I_ _ 

Remaque (p., cocrnn la coprto de comr t et.. 

%a~~ Ii ac~ 

1.zW decrtqu If 

44-tI 

I* ah4oo.~I I 
I 



----

---------

---

.. 
 .. .f 
 .
 ... 
 .
 

Depouillement De Temps De Travau: blc-Tvillage -famille
 
et preno.s de CE: t .Nom Culture 

-... . 

Nature des travaux 
 ........... 
 Nature des travaux.
 

C6 y"r*!-a - e-125 No-USTX atur ds13,,1t: 5 xicdedu 'ra2• S If ::~1~ -Q --}---.._.. b e-. e m ~ r- e~l 

-
- . __ _ _ _ _ _ 

F f 

_ _ _ _- ___. -_ 

Ssalaries,aide 
hommes--

-

, femmes--'-"L ':" ­-. ------ --.---- _ - -I---
- - -_- ­

e 

-o 
 -


, -e .'" paire boeufs-u
e~n~- - n 6 -- "
 - -. 



Nom du CE ...................... 

Bloc 
 Villace
 

1977 197___= 1979 
 Annie d'installation
Type d'exploitation 
 : : J: 
Inidice d'activit Indice: : :d'acT-: tAnn6e 6quipoe.
=......
 

Superficie cultivee Type Sol
 

Ha/Unit6 d'activife : .:t.
 

.......................................
 

1977 
 __i-9__­

:Coton :Scrgho: 
 :" :Coton :Sorgho:
A) Rendesent Kg/ha
 

BY Superficie ha,
 

dC) Revenu agricole CFA
 

D) D&pensss variables CFA
 

E) Revenu agricole brut par
c u l t u r e . CF A 
 : ":_ 
 _ .:
 

F) TOTAL CFA
 

- . 1979 

:Coton.:So ho: :_ : :_:_: 
A) Rendement Kg/ta. 

B) Superficie ha 

Revenu agricole CFA 

D)-D~pcncvs-variables CFA :._._____:___:_: 

"E) Revc U.. hricole'brutpar--­
culture, C-A :_____ :_:__ 

F) TOTAL CFA : 



Type d'ex.loitation 
Indice d'activit 

Superficie cultiv~e 

Ha/unit& d'activit& 

1977 1978 
__:__ 

_ 

__: _: 

__: _: 

1w9 

_ 

: 

ii. 

REVENUES DE L'EXPLOITATION 
Ann6e installation 
Ann6e 6quip6e 
Type-sol 

F) Ievenu agricole brut par 
exploitation CFA 

1977 1978 1979 : 

G) Revenu jardin de case 

H) Dgpenses fixes CFA 

I) Revenu agricole net 

par exploitation CFA 

J) Revenu agricole net par 
unit6 d'activit6 CFA 

K) Revenu net production 
animale CFA 

L) Autres revenus nets 
CFA 

_ 

_ 

: 

: : 

: 

: 

: 

M) Revenu net d'exploitation 
CFA 



STJVT C O.U.1 :iic Vi 
_____ ____ is :.,e 

=tt~z :.u les fiches prcductin~rc.ep'rtue les cultures y compnris le j-rdin de C~se.
 
Sia ur -nltt c.-n-ence pend-2nt l-- sem-,ine cr-ul~e deruis v,.tre derr.Thre visite, indiquez l- date
 

dczL-ut du tr-.v'il dins lq premibre cc'.nne.
 
Sia ur tr~iviu -t Ct - t-rmin6 ren&'.nt !. semw ine 6c.- ul'~e deijuis votre derni~re visite, remplissez toutes
 

-,, ' e ines s,:'nt mie z'ur 

rx:l~zles :-utres t-'LlE-ux -d.. suivi 6c:no!PUGue Lpur 1- p.-ric.dd (Uc'uule 1ienuis v'-tre cern:--'re
 
visits cnrez le 7-~i
 

r!- I se f:is rir semnirne. Si vous 9ten en ret-rd, visitez ce -n-yS- r, le r---s t t
 Pe ert cel-I f£it une 

;:Ssible e-, f-it; s un rcc: ituil -evuis votre dernie-re visite. lndiquez tojj-urs in date de rernolis­

-Si 
 il ,-1, r~s eu dl-ctivia - -cer.&'t 2. Zemnine -!coul, v, mittez qu-?nd mg-e 1. dz-te de -.- ztre visite 
s t dzE -cr-u-S d,-.s legs~rs 

- r -* -- is, f-ites les -- en-Ses (u rcve-ns ncur cL'.zue tcable,3u. F-f 7~:xce 

I I-. 

nture : r:c '-ich: -7r7 :ngzn utreS: Cbserv77i-ns 
__________________________ c V __________________________ * _____ icoF 

-'- 77 fl 



______ 

.BLE 4C.- i:xGE. 

Dato : Teuas Vaches : ,-cx.-tons :Chevres :Voiaillss: Autres ______Source 

,nqutte:1bi e: t;zix:N.bre: 7rix: Nbre:Prix:Nbre: Prix:NbCFXbr ri 'cjrhc:aa:~s:a?Rernb:Att­
___ CFA:: CFA: :CFA:: CFA:__ CA: CFA:--, cal-:_ AV
 

:: :T AL GE'TPAL CFA
 
,SEF.V.T 7QM
 

TIT'L : 

-BLE 41 A.v iVJ UX OU PRODU ITS ANIMAUX SORTIS DE L-A FEFrl 

Dat& 3ceuis :Vactes : Ficutons Ch !vres :Volailles: Autres Destination 
:nou t -.b' -i rx be 'i:'be rx,,bePrx;-e rx ~:rx'ac:ac:a :rernb:perte:Consom:autre 

______ CE.:-:-CPA: CFA: :CF-: 0.~: CPA:Ioeal: AVV:___________ 

i'OTX'L : ::: :TOTAL GENERAL CFA 

.::u 4 - D T-P-ZS~ POUR LES AT:UYcc RScTEL.A "OURRITLTRE DC.""EE WUELLE SOIT DIL ST'OCK OU DE --ROUSSE-

Date ::'-ture :'Quant S-'URCE DESTINA'TION 
EnquC-te; :Yarcht : arcM :Nagasim Stcc(-k:4 u-res: Lrix :etU~et'OtUfeCaAtelul:E rva 

_______*:iccal : VV: AIP! ___:______:attsl:autre: :________ 

TOTA-'L :: : L G:CFIL OCF> ___ 

OES,-RVA:-l~ivs _______________ 



= 
 ; T :.'TIO N'::T L 	 - : r *-*{,i .7"F2
:) T 1T L-* -7. 

-T.'G-T 	 ,_-._S;-a-E: cneC un raysan, travail de construction, etc.. :_ :_ :_ : 

: Observations
Dte : .c: du travailleur : Nature du Dur6e : %r-ent : Employeur 

_*nqulte travail :(en jours):rezu.CF:.: :
 

TnTAL ,
 

, -L - ,- ERCT (..e vente de c5r-ales, bois, cigaret:es, ccla, etc...) 

L : Nature du .uantit-:.'rix :Prix :Rsul: vente
 
Encu~te 


Date : No:.du : 	 Place de 

Venceur 	: Commlerce : unit6 -achat:vente: tat :7:arch: Varch:CnDc6:Autre: "h=ervz.-n:rs
 

: :: lnca!e : CF! :CFA : CFA :Local: AVV :ssion: : _:
 

- TTODICm'ON production dzlo; joug, data, fabric :fcn ve't-. ents, 
fJis coton, etc). 

de 7;:.- :vndu 
n:t-re Z e Stoc:k : :chit : Vrnte: et :2 arch: arch: -,;f Non 

:____:_:___ : :T AW: " : 

::tiez remiirEs: "rix :Prix :F suit: T :lace 

__ 	 cal: 

Cbzerva-	 ions_____________________________________________ 



-:BLE %j AC-... ET DE-CA:'ES C17REALTS 

Date : Iuantitd : Frix : Donn : Requ : 
Engutte: ,lature :(unitj loc):si achet6: Cadeau : Cadeau : 6changr : ?bservations (p.e nat. change): 

~ IU-T* TnTO F rIjT4LE 

-at F(riode : Nature : a
 
Enguste: " Absent Visiteur : Maladie : travail! ?: Observations
 

CI.L1-EllI 2R D7P n~± Q $ .UX CHA'!PS 

Date :: "ature :Nanel ou: No :bre Progr s travail-: ualit trava7 
Etnomnt: Culture :ravaux :traction: de :debut:en tra fin tcn :syen:mauvais: Observations: 

: aniale:ersnnes:: : 

Obs erval 5 sa _____________________________________________ 



10 

PRODUCTION COTON - CMPAGN[ 1979 
Nonm du CE :Bloc : Vil__ :Fa 

VAR IETE _
 

Champ A.V.V-* / Hors A.V.V *
 

TABLE 90 - TAVAUX kGRICOLES 

PRsidu de la r6colte pass6e : Nature 
 , brll6 sur le champ * / 
L c6t6 du champ * / enfoui * / 

* :dur6e:Man cu:Nbre travnill. : Intr)nts "uia s :Activit6 :d6but: Fin :Travx:Trac.:CConce:,don: :Nature:Otjte :Iquivalc:: : .:"our:Anim: If.: F. :Aides: - :Locale: 

Pr4piraton:
Labour 
 : : : : - : :- : :
Semis : : : - ­: _ _ 

Sarclage I :
 
Sarclaige I: : :
 
Buttage
 
Engrais

Traitent I:-: 
 :-- : : 

2: : : 
 : : : :_: _ :_
3: : : : : : : : : : :4: : : : : : :: :__:__
5: : - : : -• : -: : : :__
 

Rcolte : : ______:___ . 
10 pas:e::

20 passage: : : : : 

: 
: :_:
30 passage: 
 : : : _
 

- : 
 : : : Total ....... - :
 

• Cerclez 2a bonne r6ponse.
 

TBLE 92 RENDElWNT 

Poids total de la r4colte kg 
Superficie sern6e ha. Rcolt~e 
 ha 

cr,dnnt 
 kg/ha 

Observntions
 



2  

10
 

SUPERFICTE DU CIMPA7[ DE COTON
 
Tracer ci-ddssous lo desoin du chmrip "iu moment des semis 
 et 6crj re lesdimiensions en mbties prbs des c~ts. indiquer l'empThcement des niquCts. 

Nombre do lig/nos :
Situation du champ
!7ntretenu ? Tout / en partie / rien / * l:nison 

l't6 ? Tout / en partie / rien / * raison 

V'auvais 3pis ? oui / non / * exp i--on 

t ? ct i 7 Non : e icationcxp 


* 	 Cerclez la bonne r6ponse. Si c'est en partie, dessinez cette partie sur le 
dessin. 



__________ 

-122­

10 

PRODUCTTO:-y GR4P-rnES 197 q
'Tomi du CE 27F-iT T 

Chamnp A.V.V* / Hors A.V.V* 

CUI TURE _____v:,lr,,FE 

TA C)LE'TT'Vi- UU AFTCOL"S 
fl6sidus de le r~colte p~ass.e - ';.turc- ________lehamp


brO16~ c6-L1 du chamnp* / enfoui*/, rJsrleca*/
 

:-77io0e:(je~ur TT'T::, - -an11:ur.; ntrr-.t-

cctiv 1t e :Date: Date: Dur5e: Tract: ~n-~Lj> ~ 
 .kg 

-:D1)bju Fin,-:rnvx:Anl.-. :oje:er~s: Ajdrs:laturo:,Iun-irti .:7u. 

I'abour --


Cemis 
---


Tesemis ___­

S7arc2.areI:-

R uttage : - - __ 

7agrais_______ 

. 6cnite -: ­

ze'vaV:Thns___ 
-

TABLE 8&1 - hlW.OI'E 

~ ds T.35 

Da o__ _ cc. jur (liii t rains) 

2c) Pes(e des nniers 
Poils du 1c rem1i:djQ~age en - kg

To.ids du '2c re,!nil oen c J
 
7oi-ts du --1 rc. t ;pl en 6 t' i l(7_____t~e 

:; oidc;iyc e d(n mr~ nIU ______ tp hk 

P',-~ ~~ ~riirp tkI/i Vtti P 



-123­

-7.*, 0SUI'E;RFICT--DU 
Tracer ci-dessous II' dess.in du ch.-,rnp t~u 7'omen0t aCS SC."is et 6c'rire les dimen­sions on --t!trer, -,r,-s des c~ts. 

Sitaatioll du cham '
 
C~n*, -tenu ? 'Lout /en p-artie /rien A F
BaLi-Ion _________ 

e.~TY~T~f ~* 

its-e Oi,7 1on 0*:pLcton 

Cerclez la bonne r~ponise. ji clest en partie, dessinez cette partie sun ledessin. 
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11 

JARD1N DE CA.;', - C\,'pAdNE 1979 
Nom du CE 
 :P1oc Viill Farm: 

TABLE 22 - CI .'URF:S 

R4sidu de la r('coJlte piss6e : brtl " mnchamn-. / hrOlji A clt' du: chai ;p /
,,nfowi // 

: : Vari-d%0 :fntrnnt f-T-T KeTe :Poills du1 Cultures Sem6e : Naturo 	 :Quanti: Paniers :Panier • hbscrvatioris 
:Ur it" :r6coltts : en kg 

:Sorgho 	B:_: 
 : : •_____
:SorghoR: _ •___ 

:N16b6 ::___:__
 
Hari cot :_____:__
 

• . . .
 . : .
 

:..... : " :. 
 ..
 

Situation du champ
 

Rgcolt6 ? Tout / on partie / ri.n * / rai.n_
 

Mauvais epis ? Oul / Non--/* vx,)Iic, tion 

? OW 'o-lo'n Expi i c:! t.on/-f / 

Tracer de I'autre c~tc' de in fiche: un ripts- in do lout le jard incase 	 duen montrant 1 'endroit o6 se trouverl. 2s diff(rentes CUIt.Ur'
et la superficLO se ( pour cwl Juc Culture.
 

?7nrquer toutes les dimension.; prt:s cOtl,'s. aussi
rn ,, f-r icns !ontrcr
1'enplacement do In concenji. n. 

* 	Cerclez 1n bonne riponse. Si c'est un partic, dessiner cettO Partie sur l 
dessin. 



MFARCHE ET 


Pro-uit 


Sorgho t-nc 

Sorgho rouge 


Mals 

Scsale 

Soja 


Riz padtly 


Riz 8;-or'iqu6 


Arachide kcoqle) 


Haricot (local) 


Ni4b6 


PRIX AU MARCHE LOCAL EN CFA PAR ASSIET CA PAGNE 79 

MOIS DE 

:Date ....... 
Prix CFA 

: 1 2 :_: 

:__ 

. 

:Date ....... :Date ....... . Poids 
Prix CFA Prix CFA :en kg dune: 
1 :2: : 1 2 :_: arsi~te : 

___:_:_:_:__ 

. _ _ _ _ _ _ _ 

Observations 

_ _ _ __:_ 

___:_: 

_ 

: : 

: 

: .: 

:_:_:_ 

:_:_:_:_:_:_:_ 

:_ 

:_ 

.: :_:_:_:_ 

__ 

__:_:_ 

_ _ __:_:_ 

__:_:_ 

_ ___:_:_:_:_:_:_:_: 

_ __ 

__:_:_:_: 

_ _ 

__: 

_:_:_: 

__:_ 

_ __ _ _ 

_ 

_ 

Rema ques
 



*ILI 

PAY:~~Nf rs97 529'r' 

. .. -.. . -..... --
I?-

....--­

"- .... . ...... .. ... .. .. 

." :. . :" . -...--. ." . ,.. . . ..... . . . :: 

.-- - - ---j*--- -* - --

* ... . * 

. . .. 

• . . 
: 

• ............. ....... . . 

• .......... .. . 



CA~WA~I~ 1979 

BLOC VILLhGE 

CU1J~UNE 

AN :PAY: 

: 
* * 

~7:~:ff~:~ 

j ~ 
~ :~m/~on 7AR 

.-2 -I 1 

UE~ TEAITD~T 

£ 
D~LT 

2 OBS~VM'ION8 

. . . 

............ 

- * ~~-s.-*-t*- . . * ** * ____________________ . .* 
-
*.* 

. 
~ . .. .-. _________________ 

* .. *. . * . . . *- . 

* 

* *.. 
-*----- *i -

* . -. 4-. -. 
. 

* 
... 

. 
* 

. 
* * 

p p . 
* 
* 
r--

* 
* 

* 
* 
. 

-
p 
* 

- - -
. 

... 

* 

* 

* * * 

- -

-1.---.1 .- * * ~ A. 2 1 1 

P * 1---...: S 

j. 

* I . * 

2 ?~.S* .. p p -

----- S 

J 
2-- -.1 

* . 

-

* . 
1 
* 

* 2 .
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* 
* 
* * t 

~ 2~ -. * 

p 

s 
* 

p 
* . 

p . 

-

.2 p 2 -­ :- * 3 2 
* . * * * 

z 
-

P 

- . * *z : p 

* * . I- - .. 

~ *~ .. 2 

* *. * I*-. *. P p p1 I9 * * p 

--.­ ,. I * 3 



__ 

Bloc Fain. Village

Nom du CE: 

1980 1981 1982
 

Type d'exploitation:
 

au 1 er MAIINVENTAIRES OUTILS AGRICOLES 


Petit 	equipement
 

qature Nombre
 

1980 1 1981 1982
 

daba
 
oupe-coupe
 
ache
 
ioche
 
elle
 

Equipement traction bovine (Marquer en observation pour chaque 
pi'ce si elle fonctionne ou 

bien si elle est cassee) 

Nature 1980 1981 	 1982 
4.;Observation Anne dacq.0bservation
-nne---dacq. Observation Annee d'ac­

-Boeufs 1 

2
 

3I 	 ,
 
4 	 I 

I
Charrue 


Triangle
 

JouU3 court
 
long
 

Soc 	 charrue
 
sarcleur
 
batteur
 

Situation familiale au 1
e r juin
 

Nombre
 
Annee Nombre de exe et age 

personnes i1 O0 10 12 

dans la -de 
famille 1H F HF 

12 

H 

15 

IF 

15 

HHH 

20 20 -55 

F 

55 

HF 

65 65 + 

HF 

total 
la 

famille 

1980 travailleursi j :_ _ 

total -. 

trvi.u _____________________' 

i _ _ _ __ _ _ __ _ _ "__ _ _ __ _ _ __ _ _ _ 4I 
1981 

1982 travailleurs, 

1982 tal rs_ ___ _____ ''
 

total_ 




Nom du CE: 14 -129-

Bloc viii. Famille 
Date de mise a jour: 

ACHAT ET ENTRETIEN DU PETIT EQUIPEMENT 

(dabas, cordes a semis, cordes pour les boeufs, etc.) 

Nature et Nombre Prix total Source Observat ions 
CFA 

_ _ _ 
Marche"
local 

',Marche
AVV 

Magasin Artisan 
AVV 

Autref 

Achat 

Reparation 

Nature et Nombre 

_________ __ 

Achat 

___ 

ACHAT ET ENTRETIEN EQUIPEMENT CULTURE ATTELEE 

Prix total Source 
CFA Marche Marche Magasin Artisan 

C A local jAVV AVV_ 

Observations 

utre 

_ _ _ _ _ 

Reparat ion 
Rai 

ii 
L 



__________ 

Enquate ellevage -130-


Nom du CE No duC 	 14 Bloc Vill. Fam. 

Membres de la famille ayant une activit6 autre que l'agriculture: 

Nom Lien de parent' Activite ' l'AVV 	 Activit6 au Village 
d 'origineavec CE 

Est-ce que vous avez fait une reserve fourrag~ere en 1979?
 

Qu'est-ce que c'etait?_________________________ 


Quand a-t-elle e*te finie?___________________________________
 

Quels animaux avez-vous nourris avec la reserve?_________________________
 

Est-ce qu'on a donnea autra chose a manger aux animaux?_ ___________________
 

Si oui: Quoi?_______________________________________
 

A qui?_
 

A quelle periode de l'anne'e?__________ _____________
 

tous les jours, quelques fois par semaine ou seulement
A-ft-on donne: 


de temps en temps?
 

Inventaire du troupeau en mai 1980
 

Prix si achete Annge d'acuisition Proprietaire
Nature 




Enquite activite commerciale -131-


Nature du commerce: 	 14 Bloc Vill. -Fa. 

Nom de la personne: 
 Lien de parente avec le CE:
 

Autres membres de la famille ayant des activit~s non-agricoles:
 

Nom 	 Lien de parente Activite A 1'AVV Activitd au Village
 
avec CE 
 .... _d'origine 

Est-ce que la personne faisait ce commerce-la au village d'origine? 
Ou obtient-elle le stock?
 

Place de vente:
 

Inventaire du stock en mai 1980
 

Nature 	 Quantite Prix si achete 

Problemes rencontres (p.e. mangue de temps, trouve pas de stock, manque d'argent.....) 

Date de l'enquete Description du probleme 



Achats du 

Date de 
1en^u'te 

stock pour le eormerce 

Nature Quantite 

-1 31,-

Prix total 
d'achat 

Prix de vente 

par unite 

Observations 
__ 

_ __ue _ __e_ 

__ 
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Enquete sur les activites artisanales 

Type d'artisanat: 
 14________________
Bloc Viii. Faro. 

Nom de l'artisan: 

Lien de parente avec le CE:
 

Autres membres de la famille ayant des activites non-agricoles:
 
Nor Lien de parente Activite a l'AVV 
 Activite au
 avec CE 
 Village d'origine 

Est-ce que 1'artisan faisait la mme. chose au village d'origine: 
Ou obtient-il la matiere premiere:
 
O vend-il sa production:
 

Inventaire de l'equipement 
utilise par1'artisan en mai 1980
 
Nature 
 Annie d'acuisition 
 Prix d'achat 
 Etat en mal 1980
 

Etat du stock des matieres premieres en mai 1980
 
Nature 
 Prix si achete
 

Achat et entretien de i' 
ui ment utiliseparl'artisan
 
DatDate el'enuete NatureNature
n ut TeddTe de deense Pix______________Prix en CFA 
 Observations
 

achat r paration 
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Achat de matieres premieres ,.
 

Date de l'engu~te Nature Quantite Prix total Observations
 

Articles vendus
 

Date de 1'enquete Nature Quantite Prix total Observations
 

Quantite de travail fournie 

Date de l'enguate Observations 



15 / 

PRODUCTION COTON CAMPAGNE 1980
 

Nom du CE 

Bloc Vill. Fai.
 
Champ AVV / Hors AVV*
 

Nom du sol
 

Varifte
 

Residu de la recolte passe Nature cotebrule sur le champ / brle a 
du champ / enfoui* / quand? 

TRAVAUX AGRICOLES
 
Activit" Periode Duree 
 Manuel Nombre 
 Travailleurs non-familial 

Date Date total Traction tray. Nombre Pur~e Type
D~but Fin travaux animal concession de Jan 

en jours H F personnes'jours Echange In- Sal-Svita,- aril 
tri 

tion CFA 
Preparation -

Labour 
Semis 
Resemis 1 

2 
Sarelage 1
 

Battage
 
Traitement I
 

2
 
Endnine* 3
 
Nivacron 4
 

5 
6 

Recolte
 
ler passage
 
2e passage
 
3e 
 passage 
 I 

* Circler la bonne reponse 

Observations
 

UTILISATION DES BOEUFS
 
Activite 
 Nombre'de personnes Profondeur Espacement Observation


Homme 
 Femme 
Enfant
 

Scarifiage 
 I 
Labour
 
Sarclage 1
 

2 
Battage 
 _.
 

ENGRAIS
 

Type uantite et Moment d'appliation 
 Observations
 
Avant labour Apris labour I Moment de Moment de
 
nombre de sac 
iNombre de sac semis sarclage
 

i I nombre de nombre de 

t I sac sac 
NPK j 

TRAITEMENTS: FWDRINE/NIVACRON
 

Trait i Trait 2 Trait 3 Trait 4 Trait 6Trait 5 TOTAL
 



15 -13h-
CHAMP COTON
 

Nombre de lignes er e 
2e c~te 

Direction des lignes par rapport a la pente* 	 dans le meme sens
 

dans le sens contraire
 

autre ........
 

Situation du champ_ 

Entretenu? Tout / en partie** / rien / *Raison 

Recolt9? Tout / en partie** / rien / *Raison 

Mauvais epis? Oui / Non / *explication 

Degats? Oui / Non / *explication (Betail des Peuhls/village, Animaux sauvages, 

........ a........ , etc.)
Inondations, Periode de secheresse de 


* Cercler la bonne reponse 

** Dessiner cette partie sur le dessin 

Poids de 1'echantillon 

ier passage kg 

2e passage kg 

3e passage kg 

RENDEMENT TOTAL 

Poids total de la recolte kg Superficie semee ha 

Superficie A mettre en valeur ha Rendement kg/ha 

Superficie recolt~e ha 

Situation du champ 

Date 	 Observation
 

Calendrier de mise A jour de la fiche:
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15 

PRODUCTION GRANDES CULTURES CAMPAGNE 1980 

Nom du CE 
Bloc Vill. 	 Fam.
 

CIAMP AVV / HORS AVV* 

Variete
Culture 


Nom de la sole:
 

Residu de la r~colte pass6e: Nature , bri-l sur le champ / brdle h cdtt 
du champ / enfoui* / quand? .......... 

TRAVAUX AGRICOLES 

Activit' Periode Dur~e Manuel Nombre Travailleurs non-familial 
Date Date total Traction tray. Nombre Dur6e Type 

Dibut Fin travaux animal concession de en 
en jours H F personnes jours Echange In- Sal- Autr 

vita arie 
- - ___ - ____ ______ ___tion CFA 

Preparation 
Labour I 
Seuis 
Resemis 1 
Sarclage 1 

2 
Battage 
Traitement 1 

2 
Endrinek 3 
Nivacron 4 

5 
6 

Recolte 
1er passage 

2a 
3 e passage 

passage : 

Circler la bonne reponse
 

Observations
 

UTILISATION DES BOEUFS 

Activite" 	 Nombre'de personnes Profondeur Espacement' Observation 
Homme Fenne Enfant 

Scarifiage

Labour 
Sarclage 	I 

2 
Battage ,, 

ENGRAIS 
Type Quantit t Moent d'application 	 Observations 

Avan labour Aprs labour f Moment de Moment de 
nombre de sac Nombre de sacl semis sarclage 

nombre de nombre de 
_ sac sac 

"K I I I
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GRANDES CULTURES 

la pente* dans le meme sens
Location des lignes par rapport " 


dans le sens contraire
 

autre 

Situation du champ: 

Entretenu? Tout / en partie** / rien / *Raison 

rien / *RaisoLR~colte? Tout / en partie** / 

Mauvais epis? Oui / Non / *Explication 

(B4tail des Peuhls / village, animaux sauvages,Degats? Oui / Non / *Explication 

.... .Inondations, p6riode de s~cheresse de ..... 

* Circler la bonne reponse 

*w Dessiner cette partie sur le dessin 

Estimation de stock qui reste de l'an passe (au moment de recolte)
 

RECOLTE
 

1) Remplissage des paniers
 

Nombre de paniers complis Observations
Date 

ce jour-la (,pis/graines) etc.
 

Nombre total de paniers:
 

2) Pesee des paniers
 

i e kgPoids du r remplissage en epi 

kg
Poids du 2 e remplissage en epi 

kg = apres battage kg
Poids du 3e remplissage en epi 


RENDEMENT
 

Poids total en epi kg en graines kg 

ha Superficie semie ha
Superficie a mettre en valeur 


ha Rendement 
 kg/ha

Superficie recoltee 


Situation du champ 

Observation
Date 


Calendrier de mise a jour de la fiche
 



JARDIN DE CASE ET PETIT JARDINAGE CA11PAGNE 1980 
Nom du CE ___ 

Bloc !Vill. iFam. 
1 

Cultures Variete 

semee 

Jardin de case 

Sorgho blanc 

Sorgho rouge
Ma i s , 

Engrais 

utilis6 

'Nombre de 

paniersrecoltes 

I 

Poids d'un 

panier (kg) 

CULTURES 

Laboure 

t.b. 

Sarcle 

t.b. 

Semi 

en ligne 

Cult. 

change 

Qui a * 

travaille 

Qui a * 

poss4derecot la 

Mil 

Nibe 

Haricots 

iw 

Jard inage, 

* Indiquer CE, H (homme), F (femme) 

Degats Oui / Non** explication ...... 
Jardinage 
amenage / arrose / irrigue**
 

Observations 
Circler la bonne reponse
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ANNEX III
 

Table 51. Importance of Crops by Area Planted per Unit of Labor as 
Percentage of the Total Farm Area of 1978 per Cluster and 
Phase of Farm Development. 

Table 52. Gross Revenue in CFA per Unit of Labor According to 
of labor Index and Cluster in 1978 by Phase of Farm 
Development. 

the Class 

Table 53. Average Area cultivated per Unit of Labor (Excluding House 
Garden) by Unit of Labor of the Family and Cluster of 
Villages. 

Table 54. Evolution of an AVV Farm (Type I-III) During the Different 
Stages of Development: Results from the 1978 Sample. 



--

TABLE 51
 

Importance of Crops by Area Planted per Unit of Labor 
as a Percentage of the Total Farm Area of 1978
 
per Cluster and Phase of Farm Development.
 

Phase of Area Cultivated Importance of Crop (in % of total)
 
Farm per Unit of Labor Sorghum Sorghum


Cluster Development 
 (ha) Cotton White 
 Red Corn Cowpeas Peanuts Other
 

Linoghin 
 first year* .6 
 41 59 ..........
 
developing 1.3 31 54 10 
 -- 3 -- 2 

Mogtedo first year* .8 
 47 53 ..........
 
second year* 1.3 50 49 
 .. .5 .5 

developing 1.1 
 40 52 .... 1 -- 1 

Bane second year 1.4 34 44 18 
 -- 3 .... 
developing 1.5 34 44 20 
 -- 1 -- 1 

%0 
Kaibo Nord second year* 1.1 
 38 39 ..... 
 23


developing 1.2 
 43 52 ........ 
 5 

Kaibo Sud first year* .7 45 51 -- .5 3 -- .5 
developing 1.0 35 46 5 6 7 
 -- 1 

* farmers who are not equipped 



TABLE 52 

According to 

Gross Revenue in CFA per Unit of Labor 

the Class of Labor Index and Cluster in 1978 by Phase of Farm Development. 

Cluster 

Phase 
of Farm 

Development 

Number of Labor Units per Family 

1.75-2.25 2.50-3.25 3.50-4.50 4.75 and over 

Average Gross Income 

per Unit of Labor 

Crop Season 

1977 1978 1979 

Linoghin first year* 

developing 

54,100 

59,900 

--

38,000 --

20,300 

38,700 

--

52,000 

41,300 

48,500 

-­

63,100 

Mogtedo first year*
second year* 

developing 

-­65,800** 
58,500 28,100 

-- --

--
--

44,300 

--
--

56,700 

--
--

58,500 

52,900 
48,400 

47,300 

61,000 
68,900 

53,400 0 

Bane developing 147,400 75,900 111,300 65,700 -- 103,400 67,200 

Kaibo Nord developing* 

developing 

24,000 11,200 

-­60,100** --

--

... 

-- 19,700 

59,100 59,000 

Kaibo Sud first year* 

developing 

-­42,600** --

75,400 66,200 

--

42,900 

--

48,900 52,400 

31,700 

59,400 

-­

23,600 

* farmers who are not equipped 

* class 1.75-2.25 and 2.50-3.25 combined. 
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TABLE 53
 

Average Area Cultivated per Unit of Labor (Excluding House Garden)

by Unit of Labor of the Family and Cluster of Villages.
 

Stage of Class of Units of Labor
 
Cluster Development 1.75-2.25 2.50-3.25 
3.50-4.25 4.75 and over
 

Linoghin first year* .99 .36 
developing 2.64 1.40 1.30 

Mogtedo first year* .921 
second year* 1.69 .84 -- -­
developing -- -- 1.02 1.06 

Bane developing 2.21 1.62 1.49 .96 

Kaibo developing* .83 .83 
Nord developing -- 1.291 -- -- --

Kaibo first year* 1.171 -- --
Sud developing 1.19 -- 1.02 .96 

* farmers without animal traction 

1 class 1.75-3.25 



TABLE 54
 

Evolution of an AVV Farm (Type I-III) During the Different Stages of Development:
 
Results from the 1978 Sample
 

Acreage in ha According to the Phase of Development of the Farm
 
Linaghin/Mogtedo Bane Kaibo Nord and Sud 

First Second Developing First Second Developing First Second Developing 
Family Year Year Year Year Year Year Year Year Year 
Type Crop 

Cotton .8 1.2 1.4 1.4 1.6 .9 1.0 1.0 
White Sorghum 1.1 1.0 1.9 1.8 2.3 1.0 1.0 1.4 
Red Sorghum .. .. .5 .7 .7 ...... 

IA Cowpeas -- .1 .3 .2 .1 .i -- .1 
Peanuts ................ 
Millet .... . i-.......... 
Other ........ .1 .... .1 
TOTAL 1.9 2.3 4.2 4.1 4.8 2.0 2.0 2.6 

Cotton .8 1.4 1.5 1.5 1.5 1.1 1.1 
White Sorghum .9 1.5 2.1 1.9 2.2 1.2 1.5 
Red Sorghum .. .. .2 .9 1.0 -- .3 

IB Cowpeas .. .. .1 .1 -- .1 .1 
Peanuts .............. 

M i llet .............. 
Other .... .1 -- . 1 .... 
TOTAL 1.7 2.9 4.0 4.4 4.8 2.4 3.0 

Cotton .9 2.1 2.5 1.6 1.4 
White Sorghum 1.2 3.0 2.1 1.5 2.8 
Red Sorghum -- .2 1.2 .7 .2 

II Cowpeas -- .2 .1 .1 .2 
Peanuts ..... 
Millet .......... 
Other -- .1 -- .2 .4 
TOTAL 2.1 5.6 5.9 4.1 5.0 

Cotton 1.5 2.1 2.2 1.4 
White Sorghum 1.5 3.2 2.6 3.1 
Red Sorghum -- .2 1.5 

III Cowpeas -- .3 .2 
Peanuts ..... 
Millet ..... 
Other -- .2 .5 
TOTAL 3.0 6.0 6.3 5.2 


