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SUMMARY

Considering the present conditions, the Action Ble-Dire project is not
economically viable.

This conclusion is based on a cost benefit analysis, vhich has been
done to demonstrate that the returns are ncgativo. and most of the farmers
are losing money.

A sensitivity analys;s also has demonstrated that with higher yields and
selling uh;a: at prices above the present ones, the operation might result
in positive returns. ‘

Several recommendations are included in this report to improve the vheat

production in the area in the future.
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PROJECT ACTION BLE

ECONOMIC AMALYSIS

INTRODUCTION

The project area, located arcurd the village of Diré (16216' latitude North,
3923' West) encompasses the "Arrondissement Central de Diré et de Dangha”. The
Diré area is located on the northern bank of the Niger river. Dire is at 957 Ka
from Bamako, passing through Mopti, where the river Niger has to be crossed by
barge. The distance from Bamako to Mopti is 646 Ku with a two way traffic road
with asphait. Dirf is 311 Km from Mopti and there is no road (which is one of tha
sain coustraints of this project). The path followed by traasportatioa vehicles
crosses several sandy areas, which can create serious problems if drivers do not
bave the proper skill to go through sand. Also the path goes through several
imundated areas, which creates difficulties if the drivars are not knowledgesble
to cross at very specific points.

Tombouctou is the capital of the 6th Rngion,-vheu the project is located.
The distance from Diré is about 100 Km, and no road exists.

2
The area is relatively b 'ily populated, with 77265 inhabitants ia 1750 Ekm ,

2
or 44 johabitants per Km .

The only economic activ_:y is agriculture. The main crops are sorghum, millet,
rice and vheat. Some small vegetable gardens can be seen in the area.

This agricultural ac::vity is developed around 70 villages in the “development
sectors” of Dangha and Fevvem-Sidi-Apar and 8 villages in the Dire &m.l

The natural resources of the area, good soils, aburdant surface and ground

vater plus an excellent climate for a great variety of crops (mainly cereals),

1
Report of Mr. Badot, 1980/81.
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offer an excellent potential for the development of this area.

Three main ethnfc groups are ia the arc:a: Sonrsis, Bellahs and Peulhs.

Most of the transportation is done through the river, which is navigable
for about 6-8 months (usually from August tc February). Iun dxy years, this period
might be shorter. During the rainy season in the forest area where the Niger and
Senegal rivers are boru, a large area around Diré becomes flooded. Swamps are
formed. That creates difficulties for transportation. Soms of the flocoded areas

are used for growing flooded rice.

CLIMATE

The average rainfall of the area is low, between isoyetes of 230 mm to 2350 =m.

- The average rainfall in a 19 year period was 234 mm, with only 23 days of rzia per

year.

The rainy season starts in June and ends in September.

Concerning temperature, three agricultural seasons can be defined:

A.- A "cold" season, from November to the middle of March, which favors
crops such as wheat, vegetables and other temperate zone Crops.

B.- From March to June, a "hot" season starts, with strong winds (Harmattant),
no rainfall and adverse to most crops.

C.- From July to October, a transition period, also with high temperatures,
but suitable for tropical crops (maize, sorgihm, millet).

The average evapotranspiration (ETP-TURC) {s highest during February (208 am)

nd March {226 mm). The minimum average values are in November (159 mm) and
December (149 mm).' *2’

lpeport of Mr. Badot, 1980/81.

Projet Inventaire des Resources Terrestres, TAMS, 1982.
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The soils are alluviasl, with a few hardpan aresas, silt-clayish or clayish-

sandy in structure. The poor drainage might create problems in some areas of low

permeability. A more detailed study of soils has been done.l

HYDROLOGY

Dire is located close to the end of the drainage of a river basin with a
_ surface of 340,000 sz.z

Dire is located on the left bank of the Niger river and 17 Km dowmstream of
the conflueance of the Barra-Issa river. A knowledge of water flow and inflow of
fhe river basin reveals that the maximum water levels take place during December,
with an average river flow of 2350 nalsecond. The average annual flow is about
1180 mslsecond. The lowest flow levels are reached between June 10th to June 20th,
although these dates may vary coansiderably from year to year. During dry years
the limnimetric readings at Diré might reach negative values (i.e. in the dry years
1944, 1945, 1948 and 1973). A detailed information concerning water levels is
considered necessary for the design cof irrigation canals as well as for the precise

location of the pumps, assuming that the Mali administration decides to continune

developing the area.

ISchema Directeur de la Pleine de Diré, par SCET Iatemational, 1975.

zProjet Inventaire des Resources Terrestres, TAMS, 1982.
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PUMPING COSTS

In order to make precise calculations for the Action Ble Dire (ABD) operatiom,
a whole set of basic figures should have besn used. Unfortunately all the necessary
figures were not available. Therefore the following calculations are based on infor-
mation given to the consultant by several persons related to the project (see list
of persons interviewed) and also from various reports with data and information
concerning the Diré ares (see Bibliography at the end of this report).

In order to calculate the pumping costs, data related to "fixed costs™, valus
of the pump, spare parts, pipe and transportation of the equipmeat to Dird were
taken from the original Project Paper, 1978, prepared by USAID (PP). The available
figures from this report were converted from Mali FPraucs (MF) into dollars at the
rate mentioned in the PP for 1978, of 500 MF to the dollar. The amortizatioa rate
in the PP was 8%. All other calculations were based on the current exchange rate
(April 1982) of 625 M¥ to the dollar.

It is assumed that the pump costs are proportionally distributed amoung wheat
and sorghum. The respective water duties for both crops zre: 8000 ll3llh. for wvheat
and 4200 m3laa. for sorghum. Both figures are from the PP report, and considering
the climatic conditions of the area, are acceptable.

Although most farmers in the Divé area who have a pump are cultivating rice
instead of sorghum, the congsultant was unable to find out how wuch pump water is
being used. If the wate—r requirement for rice was 2ll delivered with a pump, the
water duty would be in the range of 20,000 up to 25,000 -slﬂl., an smount which
would be too expensive. It i{s assumed that rice is cultivated during the ssasonal
floods of the Niger river in the area. If supplemental irrigstion is needed, the
amount of water supplied by a pump would be very small . The average yield
of rice in the area is quite low. Also the price of rice is lower than wheat
(price of wheat from 175 to 250 MF/Kg. and rice, 135 MF/Kg.). Therefore the

farmer would not be able to make a profit if he irrigsted too much by pumping water.
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o TABIE I o

PUMPING COSTS

Fixed Costs (Exch. 500 ll‘[lﬂ

5 HP Diesel pump, 7m suction pipe and 3m delivery pipe, CIF Bamako $1400.00
Spare part kit for 5 year operation - 50% of above 700.00
20m «f 80mm delivery pipe @ $7/m 160.00
2 fuel barrels @ $30 60.00
Transport from Bamako to site . 20.00

TOTAL COST INSTALIED = 1,160,000 MF = $2320.00
Annual Fixed Cost/Ha.

Assuming emortization over a 5 year period at 8% iaterest (in 1978),
annval fixed cost = $580 = 290,000 W

ANNUAL FIXED COST PER HA = 72,500 MF = § 145.00

Variable Annual Cost (Exch. 625 MF/1$)
Wheat = 8000 m>/Ha.

Gasoil 184 Iiterlﬂg ) @ 365 MF/liter = 67,160 ¥¢ = $ 107.50
Luboil, 6 changes @ 2.5 liter = 15 liters @ 1172 W /liter = 17,5800 = 28.10
Haintenance(*) 91.80
Repairs (labor}, Av. 18,000 HF(Z) 37.00
TOTAL VARIABLE COST (WHEAT) $ 264.40
Sorghum = 4200 »°/Ha.
Gasoil 97 liters/Ha{!) @ 365 MF/Liter = 35,405 MF = $ 56.60
Luboil, 4 changes @ 2.5 liters = 10 liters @ 1172 MF/liter = 11,720MF = 18.80
Maintenance(*), proportional vl&yt 48.20
Repairs (labor) Av. 11,250 WF 22.50
TOTAL VARIABIE COST (SORGHIM) $ 146.10

(*)Maintenance 10% pump price of $1400 = $140. This amount
proportionally distributed to wheat and sorghum. The down-time for
repairs is included in this figure.

(I)Project assumption 500 liters for wheat and 300 liters for sorghua (page 51 -
Annex V1). Farwers are using from 141 liters to 425 liters. The comnsultant
considers an average of 184 liters/Ha,for vheat and 97 liters for sorghum.

(2)Figures from USAID Project Report.



PUMPING COSTS
{(Cont'd)

SUMMARY FOR WHEAT AND SORGRUM COSTS (Exch. 625 MF/1$)

WHEAT

PUMPING COSTS/HA. (8000 w>/Ha.) uss w
Annual fixed cost (Distribution of $145) $ 95.00 59,375
Ann: a2l variable cost $264.40 165,250
SUB~TOTAL $359.40 225,625
10% contingencies for gasoil and luboil $.13.56 8,473
TOTAL ANMJAL COST $372.96 233,100
cosT ¢ 1 o water(? $0.0466 21.14
SORGHIM

PUMPING COSTS/BA. (4200 m>/Hs.)

Annval fixed cost (bPistribution of $145) $ 50.00 31,250
Annual variable cost 46.10 91,313
SUB-TOTAL $196.10 122,563
10% contingencies for gasoil aand luboil 7.54 4,713
TOTAL ANNUAL COST $203.66 127,276
cost oF ¥ oF warer‘? $0.0485 30.30

(I)As can be seen,'the unit cost per ad of water is higher for sorghum than
for wheat.
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FUEL CONSUMPTION

The characteristics displayed on the tag of one of the puwr:s are:
Power = 5 HP = 3.75 KW
RPM = 1800
Peak efficiency = 66%
Size = 75 x 65 mm
Total Head = 12.2 meters
Capacity = 15.9 liters/second
Max. power input = 3.1 KW (or 4 HP)

The pump should consume theoretically about 1 liter/hour of gasoil, assuming
a 90% pamp efficiency.

The water distribution for irrigation is as follows:
Total water needs: 8000 m>/Ha. for wheat
' 4200 w3/Ha. for sorghum
For wheat (110-120 days growth period) irrigation every 6-7 days, and about
12-13 irrigations, with a 10-14 hour irrigation/day, the total amount of water per
irrigation, with the above pump capacity of 15.9 liters/second is:
15.9 1/s X 12 hours = 583.2 #3/12 hours or (rowmding off) ~
600 m3/day irrigation.
Assuming the irrigation takes place 13 times, the total amount of water delivered
would be 7800 m>. A similar calculation can be done for sorghum, cousidering that

the amount of water is 4200 n3 and the samz amount of times for irrigation (12

times average).
Therefore the number of hours for irrigation is 12 X 13 irrigations = 156 hours
or 156 liters of gasoil per Ha. of wheat (@ 1 litexr/hour), and a proportional

amount for sorghum (82 liters), giving a total of 238 liters of gasoil per Ha. pe:

yeaar for both crops.
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According to Mr. Lee Hall, there i3 a great variation smong the farmars for
fuel consumption. They indicate consumptions from 141 liters/Ha. up to 425 liters/
Ha. .The original Project Paper (1978) assumes a consumption of 125 liters/Ha. for
wheat.

The sevefal factors involved in order to explain this great variation are:

1.- location of the pump "head" above the surface of the water.

2.- Distribution of, water duties versus time during the growing season. It
might vary from i.e. 200 n3lﬂa. up to a maximum of 600 w3/Ha. The curve
for consumptive use of water varies versus time according to plant growth.

3.~ The evapotranspiration factor, which varies with teaperature, wind velocity
and relative humidity of the air.

4.- Soil absorption and permeability.

5.- Pump efficiency versus the speed of the engine (RPM).

6.- Farmers supply water in excess, because the s0il has not been levelled,

7.~ The farmer does not know water n;nage-ent.

Probably no oné has explained to the farmers the economic value of all these

variables.

For calculation purposes, the consumption of 184 liters/Ha. has been selected.
The figures of 500 liters for wheat and 30G liters for sorghum included in the PP
are for & Ha. per pump, or 125 liters/Ha. and 75 litexrs /Ha. respectively, figures
that the consultant believes are too low.

The calcylations for anaual pumping costs are shown in Table I.

Several factors, such as maintenance cost and interest om the capital were not
included in the PP (1978), probably because Action Ble intended to recover part of
these costs through a levy.

The consultant considers that both figures should be included in cost calcula-

tions, in order to have a figure that would represent the true cost of producing
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wheat in the area.

Maintenance cost “for the pump and ensi.nc is ;valuated at 10% of the capital
cost for the pump and diesel engine ($1400). Thearefore $140 per Ha. should be
added annually and allocated proportionally to wheat and sorghum. Por wheat, the
figure is $91.80 /Ha. and for sorghum $548.20 /Ha. If another crop is cousidered,
then the distribution should be done according to the amount of water required for
such crop.

Capital ianterest has been assumed to be 8%. It has beer calculated as
compound interest per year for 5 years, over total iavestment of $2320, which is
the total cost of the pump at Dire. The interest is then allocated annually for
5 years (life of the .pump). The interest rate of 8% corresponds to the PP data.

it is important to mentiom that the life of a pump, with proper maintenance,
could be extended to 10 years or more. If such is the case, the farmer could
benefit substantially after the 5 year period of operatiom.

The dowmtime of a pump caused by needed repairs could become critical,
because the whole crop could be lost. In the calculations in this report,
downtime has been allocated to the maintenance factor.

To minimize the risks of downtime, some farmers have formed groups, and they
use one of the pumps as & stand-by. It is the opinfion of the coansultant that
pumps should be mounted on carts or on boats to facilitate their mobility.
Putting pumps on boats would increase their efficiency, because the water head
wonld be low - close to the water level - and this level could be saintained during
the whole season independent of the variability of the level of the river water.

If a pump could be operated day and night, its usefulness would increase.

If a pump were operated i.e. 20 hours/day, considering & hours for repairs and
maintenance, the water delivered would amount to: 15.9 liters/second X 20 hours=

15.9 X 60 X 60 X 20 = 1144800 liters = 1144.8 m>/day. Assuming an efficiency
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factor of 75%, the total amount of water deliversd per day would be: 858.6 -;.
The wheat growing season is about 120 days. During that period the pump could
deliver a maximum total of: 120 days X 858.6 ms‘- 103032 m’. If the wvater duty
of wheat is 8000 m3lﬂa., then with this amount of water, 12.88 Ha. could be
irrigated. Assuming that the pump is operated only 80% of the tims, then 10.3 Ha.
of wheat could be irrigated. For sorghum, with the same assumptions, 24.53 BHa.
could be irrigated per pump. and with an 80% reduction factor, 19.6 Ha.

As can be seen, if the pump cost could be distributed proportionally on
10.3 Ha. for wheat and 19.6 Ha. for sorghum, the cost of the pump per Ha. could
be substantially reduced. -

With this rystem the life of the pump (5 years) would be reduced to 2.5
years, at least in theory. In practice, diesel pumps can operate as many as
12000 hours, with proper care and maintenance. Using the pumps to irrigate
wheat (8000 m>/Ha.) and sorghum (4200 m3/Ha.), the total consumption per year
is: (8000 m3 + 4200 m3) X 4 Ha. = 48800 m> (with one pump per & Ha.).

Since a pump can deliver 57.24 malhr, working {.e. 10 houtgslday, it would
deliver 572.4 m>/day. Therefore a pump would work 48800 ; 572.4 w3/day =
85.25 days per year, or a total of 852.5 hr/yr. In 5 years the total amount of
hours would be: 852.5 X 5 years = 4262.7 hours. If the pump works only 852.5/hr
per year, and in practice the pump can work for 12000 hours, that mseans that it can
work for 14.08 years, (10 hours per day of irrigation). If the pump operates 20
hoeurs per day of irrigatiog, thea the practical life would be 14.08 ¥+ 2 = 7.04 years.

In summary. if the pumps are properly operated, more hectares could be
irrigated, and the life span of the pump could be increased. Also the amortiza-
tion would vary as follows:

If the life span is 5 years, the annual amortization is $580.-(figure quoted

in the PP). Assuming a 14 year life span, then the annual amortizatioa is $281.-.
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If the pump works for 20 hours/day of irrigation, then the life spsn would be
7 years, and the annuities would be $389.9.

The interest rate that the PP applies is 8%. For comparison purposes,
the interest rate of 8% has been applied also for 7 years and 14 years.

The apnuities with a 10% interest rate would be:

For 5 yr 1life apan, annuity = $612.-

" 7y " " " $476.5
*"yr " " " $315.-

All of the above calculations are based on & cost of the pump of $2320,
according to the PP.

As can be seen, if the farmers were properly advised and organized, savings
could be obtained in expanding the capabilities of the pumps as well as in the
annual amortization rate. Then the operation could have higher returms than at
present. That would have been accomplished if Action Ble Extension Service

could have advised the farmers properly.

LABOR FOR REPATRS

The labor involved for repairs also might vary greatly for each farmer. This
variation is a function of the farmer's care. Figures from 11,000 M ($17.50) up
to 50,000 MF ($80.00) have been mentioned to have been paid in 1981 by the farmers,
when Action Ble was not in operation. According to Mr. L. Hall, 14,200 M should
be congidered average.

For calculation purposes, the figures in the original Project Paper (1978)

have been included, even if the comsultant considers that such figures are on tha

~ low side. These figures are 18,000 MF ($37.00) for wheat and 11,250 W ($22.50)

for sorghum.
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ECONOMIC ANALYSIS

On the following pages an economic analysis has been done. Since no precise
figurec were availsble, nor statistics from which price trends could be calculated,

a sensitivity analysis has been done, iz order to determine the range of possible
returns.

As can be seen in Tables VIII to XI, most of the figures concerning the returns
are negative, at variocus wheat-sorghum prices and at diverse salary levels, exception
made of Table X where the higher wheat yield compensates the costs.

The consultant considers that the main factor for such low returns is the yields.
It is apparent from the sensitivity apnalysis that the returns increasze dramatically
when 2.5 Tons/Ha. of wheat are reached.

As is explained elsewhere in this report, yields are a function of several
factors, the wmost significant ones being water managemsnt and crop operations.

Water management is ¢ritical because gasoil is expeansive, even at official prices.
Ia Table II, the percentage distribution of costs shows that for wheat the major
expense is the pump (38.73%), while for sorghum, since water consumption is less
than for wheat, the majou expense is labor (46.53%).

With proper water management, the ylields could be higher and the pump cost would
be substantially reduced for both crops.

The labor in the production cost tables for wheat varies considering that if
more yield is obtained, more labor would be involved for harvesting operatioms.

More details concerning the production cost tables are included on the following

pages.
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TABIE 11

PERCENTAGE DISTRIBUTION oF cosTs(1)
(IR MALI FRANCS)

LABOR
SEED
| PUMP FIXED COST
PUMP VARIABLE COST
FERTILIZERS
10% INTEREST ON
WORKING CAPITAL

TOTAL

(1) 1pese figures are included in Tsbles IIT and VI.

WHEAT
(1.5 Ton/Ba) %
156,740  36.73
17,500 4.0
59,375  13.92
165,250  38.73
14,967 3.51
12,855 3.01
426,687 100.00

SORGHEIM
(1.5 Ton/Ha) _%

138,880 46.53
850 0.28
31,250 10.47
91,313 30.60
28,540 9.56
7,598 2.56
298,431 100.00



TABLE III

PRODUCTION COSTS AND RETURNS PER HECTARE: WHEAT (SINGLE CROP) yIELD: 1.5 TONS/HA.
(Pump irrigation, Traditional varieties, Fertilizers)

TOTAL WHEAT
LABOR SALARY OTHER PRICE UNIT TOTAL PRODUCTION PRODUCTION
INPUTS PERSON/DAYS '@ 940 MF ' INPUT UNITS (W) INPUTS (MF) _COST (MP) (MF)
LAND PREPARATION 9 8460 8460 .
MAINTENANCE CANALS,DITCHES 8 7520 7520
SEEDING 3 4 3760 100 Kg. 175 17500 21260
IRRIGATION: 8000 m 3
A.- FIRST IRRIGATION 800 m 2 1880 1880
8.- 12 TIMES @ 600 m’ 18 16920 16920
PUMP FIXED COST " . 59375 59375
PUMP VARIABLE COST 165250 165250
FERTILIZERS .
A.- TRIPLE SUPERPHOS. 2 1880 33 Kg. 190 6270 8150 -
B.- UREA 2 1880 54 Xg. 160 8697 10577 »
WEEDING (MANUAL) 23 21620 21620 ’
GUARDIAN (1 paré.,22 days) by 22 20680 20680
SIRD CONTROL (3 pers./Ha.,30 df 90 39240 39240
HARVESTING, CUTTING, BINDING 20 18800 18800
THRESHING (10 pers./d.y/ion) 15 14100 14100
SUB-TOTALS 215 156740 257092 413832
10% INTEREST ON FEAT.,SELDS ,FUEL o
FOR SIX MONTHS'® 12855 12855
TOTALS 156740 269947 426687
PRODUCTION: 1.5 TONS @ 1735 MF/Kg. 262500
RETURNS (d -98313
BREAR-EVEN POINT: 2.438 Tows/mA.(®)
(a)

See Table I.
b)According to a recent survey, 40% are adults and 60% ch

( )sttpcnd of 100 MF/day.
©)10% interest on working capital for six months. It is assumed that the fermer has a bank losn to purchase
seed, gasoll and to cover other pump costs, and the fertilizers (all the imputs) for each crop.
() Agsuming official prices for gasoil and luboil (see Tabla I), At parallel market prices of 425 - 500 and {ia
some cases 800 MP/1{ter for gasoil, the returns are aven more negative.
(®)preak even peint 1s calculated by dividing the total production cost by the selling price of the crop,
which means that {s the minimum yield at which the farmer starts making a profit. This figure is approxi-
S e L ie sdak o hiakew wiald mave Tahar wonld ba resuired for harvesting and threshing.

{1dren. It is assumed chat children receive &
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PRODUCTION COSTS AND RETURNS PER HECTARE: WHEAT (SINGLE CROP)

TABIE 1V

(Pump irrigation, Traditional varieties, Fertilizers)

LABOR
1nputs ¢® PERSON/DAYS
LAND PREPABATION 9
MAINTENANCE CANALS ,DITCHES 8
SEEDING ; 4
IRRIGATION: 8000 m

A.- FIRST IRRIGATION 800 n? 2

B.-12 TIMES @ 600 m 18

PUMP FIXED COST

PUMP VARIABLE COST
FERTILIZERS

A.- TRIPLE SUPERPHOS. 2
WEEDING (MANUAL) 23
GUARDIAN (1 pers.,22 days) 22

BIRD CONTROL (3 pers./Hs., 30 d) 90
HARVESTING, CUTTING, BINDING 24
THRESHING (10 pera./day/Ton) _20
SUB-TOTALS 224
10% INTEREST ON FERT., SEEDS, FUEL
FOR SIX MONTHS
TOTALS
PRODUCTION: 2.0 TONS @ 175 MP/Kg.

RETURNS

(‘)800 footnotes in Table IIIX.

SALARY
@940 MF

8460
7520
3760

1880
16920

INPUT UNITS

OTHER PRICE UNIT

100 Kg. 175 17500

59375
165250

33 Kg. 190 6270
4 Kg. 160 8697

BREAK-EVEN POINT: 2.486 TONS/HA.

YIELD:

TOTAL

2.0 TONS/HA.

TOTAL

8460
7520
- 21260

1880
16920
59375

163250

8150
10577
21620
20680
39240
22560

18800
422292

435147

WHEAT
PRODUCTION PRODUCTION

(MP)  -INPUTS(MP) GOST (F) __ ()

350000
-85147

- g1 -~
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PRODUCTION COSTS AND RETURNS PER HECTARE:
(Pump irrigation, Traditional varieties,

inpurs (& Pstligggnmvs
w“

LAND PREPARATION 9
MAINTENANCE CANALS, DITCHES 8
SEEDING s 4

IRRICATION: 8000 m
A.- FIRST IRRIGATION,800 n? 2
B.- 12 TIMES @ 600 m 18
PUMP PIXED COST
PUMP VARIABLE COST

FERTILIZERS
A.~ TRIPLE SUPERPHOS. 2
B-‘ Um 2
WEEDING (MANUAL) 23
GUARDIAN (1 pers.,22 days) 22

BIRD CONTROL (3 pers./Ha.,30 d) 90
HARVESTING, CUTTING, BINDING 30
THRESHING (10 pers./day/Ton) 23
SUB-TOTALS 235
10% INTEREST ON FERT., SEEDS, FUEL
FOR SIX MONTHS

TOTALS 233
PRODUCTION: 2.5 TONS @ 175 MF/Kg.
RETURNS

(')800 footnotes in Table III.

TABLE V

SALARY
@940 MF

8460
7520
3760

1880
16920

BREAK-EVEN POINT:

2.546 TONS/HA.

WHEAT

PRODUCTION FRODUCTION

WHEAT (SINGIE CROP) YIELD: 2.5 TONS/MA.
Fartilizers)
) TOTAL
OTHER PRICE UNIT TOTAL
INPUT UNITS {MF) INPUTSSH?! COST (HF! !MF!

8460

7520
100 Kg. 175 17500 21260
1880

16920

59375 59375

165250 165250

33 Kg. 190. 6270 8150
S4 Kg. 160 8697 10577
21620

20680

39240

28200

23500

257092 432632

12833 12835

269947 445487

437300
-7987

-91-



PRODUCTION COSTS AND RETURNS PER HECTARE: SORGHUM (SINGLE CROP) YIELD: 1.5 TONS/HA.
(Pump Irrigation, Traditional Varieties, Fertilizers)
TOTAL SORGHUM
(a) LABOR SALARY OTHER PRICE UNIT TOTAL PRODUCTION PRODUCTION

INPUTS PERSON/DAYS 2940 MF  INPUT UNITS (MF) INPUTS (MF) _COST(MP) (MF)
LAND PREPARATION 9 8460 8460
MAINTENANCE CANALS, DITCHES 8 7520 7520
SEEDING : 6 5640 10 Kg. 85 850 6490
{RRIGATION: 4200 w3 3

A.- FIRST IRRIGATIQN 600 g 1 940 940

B.- 9 TIMES @ 400m~=3600m 14 13160 13160

PUMP PIXED COST 31160 31160

PUMP VARIABLE COST 91313 91313
PERTILIZERS

A.~- TRIPLE SUPERPHOS. 2 1880 66 Kg. 190 12540 14420

B.~ UREA 2 1880 100 Kg. 160 16000 17880
WEEDING (MANUAL) 20 18800 18800
GUARDIAN (1 pers.,22 days) 22 20680 20680
BIRD CONTROL (3 pers./Hs.,30 d) 90 39240 39240
!M.!UI!.'.S‘I‘I:’&IGz OUTI‘ING; BI!}DING 7 6580 6580
THRESHING (10 pers./day/Ton) 13 4100 14
SUB-TOTALS 196 138880 151953 iﬁﬁégg
10% INTEREST ON FERT., SEEDS, FUEL

FOR SIX MONTHS o __1598
TOTALS 196 138880 159551 298431
PRODUCTLION: 1.5 TONS @ 85 MF/Kg. 127:00

=170931

RETURNS

a
¢ )30- footnotes in Table IIIL,

TABLE VI

BREAK-EVEN POINT: 1.705 TONS/HA.

-LI-
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TABLE VII

PRODUCTION COSTS AND RETURNS PER HECTARE: RICE
(No Irrigation, Traditional Varieties, No Fertilizers)

(a) LABOR
Inpyzs PERSON/DAYS
CONSTRUCTION DIKES, DAMS,

CANALS 5
LAND PREPARATION &

FORMING PLOTS 13
SEEDING 5
IRRIGATION (RIVER FLOW) 19
SPREADING FERTILIZER 7

A.- TRIPLE SUPERPHOS.

B.- UREA
TRANSPLANTING 2
WEEDING 15
THINNING 1
HARVESTING 8
CUARDING FIELDS 60
THRESHING 11
WINNOWING 8
TRANSPORT _3%
SUB-TOTALS i
10XINTEREST ON INPUTS(6 Months) ___
TOTALS 156

PRODUCTION: 2.0 TONS @ 135 MF/Kg.
RETURNS

(8)gee footnotes in Table III.

SALARY

@940 MF

4700

12220
4700
17860
6580

1880
14100
940
7520
26160
10340
7520
__1880
116400

116400

YIELD: 2.0 TON/HA.

OTHER PRICE UNIT TOTAL

INPUT UNITS (MF)

120 Xg.

66 Kg.
100 Kg.

BREAK-EVEN POINT:

135 16200
190 12540
160 16000
44740
—2231
46977

1.22 TONS/HA.

TOTAL

4700

12220
20900
17860

6580
12540

. 16000

1880

RICE

270000
+ 106623

PRODUCTION PRODUCTION
JNPUTS (MF) _COST(MF) (MF)

-8’[-



SALARY LEVEL

SENSITIVITY ANALYSIS:
(VARTABLES: SALARIES AND WHEAT MARKET PRICES IN MF)

LABOR: 175 PERS/DAY

MF /DAY

500
940
1500

500
940
1500

300
940
1500

NOTE: ONLY WITH A PRICE OF WHEAT OF 250 MF/KG. AND SALARIES OF 300 MF/PERS. DAY WOULD THE CROP GIVE

WHEAT PRICE 175 MP/K3.

WHEAT PRICE 215 MF/Kg.

WHEAT PRICE 250 MF/Kg.

A POSITIVE RETURN (19153 MF = $30.60)

(*)Labor includes 54 children with 100 MP stipend per day.

1 22,

TABLE VIII

TOTAL

85900
156740
246900

85900
156740
246900

85900
156740
246900

"

LABOR

WHEAT

INPUTS

269947
269947
269947

269947
269947
269947

269947
269947
269947

TOTAL
PRODUCTION
CO8T

355847
426687
516847

355847
426687
516847

355847
426687
516847

YIELD:

GROSS
RETURN

262500
262500
262500

322500
322300
322300

375000
375000
375000

1.5 TONS/HA.

NET
RETURN

- 93347
~164187
=254347

- 33347
~-104187
-194347

+ 19153
- 51687
=14 1R47

-6'[-



TABLE IX
SENSITIVITY ANALYSIS:  WHEAT YIELD: 2.0 TONS/HA.

(VARIABLES: SALARIES AND WHEAT MARKET PRICES IN MF)

TOTAL

SALARY LEVEL LABOR: 224 PERS./DAY TOTAL(*) PRODUCTION GROSS NET

MF /DAY LABOR INPUTS COST RETURN RETURN
WHEAT PRICE: 175 MF/Kg.

500 90400 . 269947 360347 350000 « 10347

940 165200 269947 435147 350000 - 85147

1500 260400 269947 530347 350000 -180347
WHEAT PRICE: 215 MF/Kg.

500 90400 269947 360347 430000 + 69653

940 165200 269947 435147 430000 - 5147

1500 260400 269947 330347 430000 ~100347
WHEAT PRICE: 2350 MP/Kg.

500 90400 269947 360347 500000 +139653

940 165200 269947 4358147 $00000 + 64833

1500 260400 269947 530347 500000 - 30347

(*)Labor includes 54 children with 100 MF stipend per day.

-oz-



TABLE X
SENSITIVITY ANALYSIS: WHEAT YIELD: 2.5 TONS/HA.

(VARIABLES: SALARIES AND WHEAT MARKET PRICES IN MF)

TOTAL

SALARY LEVEL LABOR: 235 PERS./DAY TOTAL PRODUCTTON GROSS NET

MF /DAY LABOR INPUTS COST RETURN RETURN
WHEAT PRICE: 175 MF/Kg.

500 95900 269947 365847 437500  + 71653

940 175540 269947 445487 437500 -~ 7987

1500 276900 269947 539894 437500  -10239
WHEAT PRICE: 215 MF/Kg.

500 95900 269947 365847 537500  +171653

940 175540 269947 443487 537500  + 92013

1500 276900 269947 539894 537500 - 239
WHEAT PRICE: 250 MF/Kg.

500 95900 269947 365847 625000  +259153

940 175540 269947 445487 625000  +179513

1500 276900 269947 539894 625000  + 85106

(*)Labor {includes S4 children with 100 MP stipend per day.

-Iz-



TABLE XI
SENSITIVITY ANALYSIS: SORGHUM YIELD 1.5 TONS/HA.

(VARIABLES: SALARIES AND SORGHUM MARKET PRICES IN H!?).

TOTAL
SALARY LEVEL LABOR: 196 TERS./DAY TOTAL PRODUGTION  GROSS NET
MF /DAY Lapor(*)  INPUTS COST RETURN  RETURN
GORGHUM PRICE: 85 MP/Kg.
500 76400 159551 235951 127500  -108451
940 138880 159851 - 298431 127500  -170931
1500 218400 159551 377951 127500  -250451
SORGHUM PRICE: 104 MP/Kg.
500 76400 159551 235951 156000 - 79951
940 138860 159551 298431 156000  ~142431
1500 218400 159351 377951 156000  -221951
SORGHUM PRICE: 121 MF/Kg.
500 76400 159551 235951 181500 - 54451
940 138880 159551 298431 181500  -116931
1500 218400 159551 377951 181500  -196451

(*)Labor {ncludes 54 children wich 100 MP stipend per day.

- gL -
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LABOR

The cost of labor was not included in the crop budget tables in the original
PP. One farmer per Ha. canunot supply all the necessary labor to perform all the
agricultural operations required for one crop like wheat. Unless he works oan
less than one Ha., or has a large family to help him, he must hire labor. There-
fore it is considered necessary to consider the cost of labor, even if the farmer
doesn't realize that his own work is not paid as wages.

Wages in the area are variable, accordiag to the labor force available at
any one time. If the crop looks promising, workers stay in the area, because
work will be available for them. If not, moat workers immigrate to other regions,
to Bamako or to neighboring countries. In such cases the labor force that
remains in the area demands high wages, as high as 1750 MF/day, according to several
sources.

According to Mr. Lee Hall's report, the average price paid for labor is
940 MF/day. Labor wages might vary according to season and the available labor
force in the area at any particular time from 500 MF/day up to 1400 MF/day.
For calculation purposes, an average wage of 940 WF/day ($1.50/day) is used in the
production cost tables.

During the harvesting season, birds are considered a pest and gusrdians are
necessary. According to the PP, a labor force of 120 persons/day is used. Ms.
C. Crystal's report uses 60 persons/day. An average figure of 90 persons/day is

used in this report for wheat and sorghum, with 60 perscus/day for rice.
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YIELDS

Insufficient measured data have been obtained in the project area in order
for an average figure to be calculated for yields. One farmer in the area has
obtained 2.5 Tons/Ha. of wheat, but no official measurements were reported.

perhaps the most revealing data are in the following table:a)

SEASON 79/80 SEASON 80/81
YIEILDS (RG/HA)  FARMERS BECTARES FARMERS HECTARES

From 0 to 250 4 5.5
" 250 * 500 1 1 11 13
" 500" 750 20 24.5
" 750 " 1000 3 4 18 22.25
" 1000 " 1250 9 13 11 16
" 1250 " 1509 7 19.5 10 10.5
" 1500 " 1750 4 S 6 8
" 1750 " 2000 5 6.5
" 2000 * 2250 5 7
.n 2250 n 2500
" 2500 " 2750
" 2750 " 3000 1 1
+ 3000 _ _ 1 1
TOTAL 35 &7 81 100.5

The average in the frequency table for the 1979/80 season is between 1000 Kg./Ha.
and 1500 Kg./Ha. For 1980/81 the average would be between 500 Kg./Hai and 1000 Kg./Ha.
=  Of course with only two years of data, and considering the size of the sample,
no definite figure could répreseat an average. For the 1979/80 season, 1250 KXg./Hs.

can be adopted for calculation purposes, as well as 750 Kg./Ha. for the 1980/81
season, or for both years an average of 1 Ton/Ha.

According to a2 recent report from Mr. Lee Hall, assessing the managerial
skills of the farmers, 35% were making a profit with an estimated yield of 2 Toas/Ha.
or more, 22% had less than 1 Ton/Ha. and 30% were doubtful of making a profit.

The remaining 13X were not accounted for.

(I)Report from Mr. George Badot concerning the Action Ble, 1982.
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The PP assumes a yield of 2.5 Tons/Ha. for wheat. Ms. C. Crystal's report

assumes a ainioum of 700 Kg/Ha. and a maximum of 2 Tons/Ha.

No yields are reported for sorghum, although the PP includes 1500 Kg./Hsa.
for pump owners and 800 Kg./Ha. for traditional farmers. With such low yiei.ds

it is doudbtful that farmers could have had any profits at all.

In the production cost tables in this report, a sensitivity analysis has

been done, including as yields for wheat: 1500 Kg./Ha., 2000 Kg./Ha. and 2500 Kg./Ha.

For sorghum oanly 1500 Kg./Ha. has been considered. For rice an average of

2000 Kg./Ha. is the basis for production cost calculations. Except for rice,
which does not include pumping costs, all the other tables show negative returns.
In Tables VITII,IX and X the sensitivity analysis demonstrates that for a yield of

2.5 Tons/Ha., lowering the wages and increasing the selling price of the wheat,

the farmer could make some profits.

PRICES

Inputs
The main inputs at present are the price of gasoil and the lubricating oil.
the official prices are (from Shell Co.):

Gasoil (Bamsko) = 350 MF/liter
Gasoil (Diré) 365 MF/liter

Luboil (Bamako) = 1124 MF/liter
Luboil (Diré) 1172 M¢/1licer

During the last season, most farsers could not get the fuel at the official
prices, according to Mr. Lee Ball's report. Gasoil was purchased on the parallel -
market at prices from 300 MF/liter up to 500 MF/liter. Some farmers bought up to
400 liters in Tombouctou before the season started, paying more than 400 MF/liter.

Fuel on credit is very expensive. Oune farmer paid as much as 800 MF/liter last
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No fertilizers or chemicals were purchased during 1981, although these items
are considered for production cost calculations.

Seeds saldom were purchased. It is assumed that selected seeds have a
much higher price than the cash crop sold at farm-gate prices, snd the farmer
would rather use his own seed than to buy selected seeds. To reduce the risks
at harvesting times, most farmers do not use one variety but 2 mixture of several.

Therefore for calculation purposes, the price of seeds is considered to be the

same as the cash crop price.

Pesticides and herbicides have not been used in the area.
Outputs

According to Mr. Lee Hall's report, the price paid for wheat last season
at Diré market was 175 MF/Kg., and the price for rice from 100 to 130 MF/Kg.

According to the informatioan gathered by Mr. Gerard Achcar, the markst price
for wheat at present in Bamako is clor: o 250 MF/Kg.

At the Diré market the price of wiuzat imported from Abidjan (purchased at
175 MF/Kg., plus 50 MF/Kg. for transport and handling charges) is 225 MF/Kg.

The world market price for wheat is 175 MF/Kg., but according to Mr. Achcar,
the GRM should pay a subsidy of 40 MF/Kg. , making the price 215 MF/Kg.

For calculation purposes, a floor price of 175 MF/Kg. is used in the produc-
tion cost tables as farm gate price.

For sorghum, there f{s an approximate relatiounship with wheat prices of 48%.

Therefore, a sorghum price of 84 MF/Kg. is used for calculation purposes.
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COST BENEFIT ANALYSIS

In Table III, "Production Costs and Returns, Wheat" with a yield of
1.5 Tons/Ha., the result is a deficit of -98313 MP. The major expense is the
annual variable cost for the pump, which amounts to 165250 MF. In the PP, it
has been assumed that the pump will consume o:ltly 125 liters for the wheat crop
per Ha. According to the technical characteristics of the pump, the normal
consumption is 1 liter of gasoil per hour. The pump delivers 15.9 liters of
water per second, or 57.24 -3 per hour.

In order to deliver 8000 w3/Ha., the pump should be workieg for a minimum of
140 hours, assuming an efficiency of 90%, which very seldom can be reached. With
an 80% efficiency, the working time would be 175 hours, or 175_1liters of gasoil.
With 75% efficiency, the gasoil consumption would be 186.6 liters.

After surveying the area and questiocning several farwmers, Mr. Lee Hall said
that the average is 184 liters for the wheat season. This figure has been inclod-
ed. in the annual variable cost for the pumping operations.

The aunual variable cost has been calculated with gasoil at official prices.
Last year the farmers were forced to buy at parallel market prices, payiog some-
times as much as 500 MF/liter, and most frequently 400 MF/liter. Appareatly last
year, according to the coasultant's information, Action Ble could mot deliver
gasoil at official prices. Therefore the negative returus or losses wers even
greater than those calculated i.n- the Tables, which show that this operation in
reality is even less economical.

It is the opinion of the consultant that if the farmer can not have a higher
gross return either by obtaining yields higher than 2.5 Tons/Ba., or by getting a
much higher market price for wheat (and therefore also for sorghum, since both

prices are linked), the operation will give a negative return. It is unlikely
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though, that the price of wheat on the i{nternational market will be much higher
than at preseat. Therefore, in order for the Action Ble operstion to become
economical, the farmers should have the necessary technical support -- through
a good and efficient Extension Service -- to reach higher yields.

At the IRAT station in the neighboring country of Niger (which has similar
ecological conditions as the Dire area), in experimental plots, trying several

wheat varieties, the following results were obtained and rtcorded:u)
Yields in Grain

Varieties Tons/Ha

1972/73 1973/74
Florence surora 4.052 3.164
Dan Bata 5.493 4.545
Tousson Ex Anb 6.293 5.318
Lerma Rojo 5.763 5.311
BT 908 5.746 4.993
Tobari 5.959 5.262
Siete Cerros 4.439 5.983
Jori 4.439 ' 5.108

The varieties Tousson Ex Ané and Siete Cerrox were the ones with saximum
experimental yields. That was in 1972-74. At present, even higher yields have
been bbtained.

If Action Ble project continues, an Experimental Research Station should be
established in the area, where some high yielding new varieties obtained from the
CIMMYT in Mexico or from IRAT could be tested. The bast ones could then be multi-
plied and distributed among : the farmers. If the farmers can obtain more tham
3 Tons/Ha., which is possible with proper agricultural practices and good water
management , then High returns can be expected.

It is doubtful if present conditions prevail, that the farmer can mazke any

profits.

(I)Activites et resultats des travaux de recherches effectues en 1974. IRAT ,

Republique du Niger, Fevrierl975.
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In the production cost tables, the parsmeters used for labor, seed cost,
pumping operation, ofﬂci#l pﬁées on gasoil andlui;oil—. fertilizers, and the
prices for wheat, sorghum and rice have been computed as being the most realistic
figures considering the present conditions at the project. As has been stated
before, no precise measurements are available -- not even farm sizes -- for these
agricultural operations. The parameters used in calculating the cost benmafit per
crop are the result of various interviews with local people, USAID personnel, and
from reports from Mr. Lee Hall, Ms. Crystal, Mr. Badot and the PP.

In the cost benefit analysis for crops, gasoil and luboil prices wers the
official ones, i.e. 365 MF/liter for gasoil and 1172 MF/liter for luboil. If prices
from the parallel market were used in calculating the above mentioned tables,
then the returns would have been even more negative.

A simple analysis shows the impact of gasoil and luboil in the production

cost:
184 liters of gasoil/Ha. @ 365 MF/liter = 67160 WF

15 liters of luboil/Ha. @ 1172 MF/liter = 17580 MF
- TOTAL 84740 MF
The total production cost of 1.5 Tons/Ha. of wheat is 426687 MF (see Table III).
Therefore these two inputs represent 19.85% of the total cost.

If parallel market prices were used:

184 liters of gasoil/Ha. @ 475 MP/liter = 87400 W
15 liters of luboil/Ha. @ 1325 MP/liter = 19875 W
TOTAL 127275 W

The total production cost is 449222 MF, with the paraliel market prices for gasoil
and luboil. These figures represent 23.88% of the total production cost. The
returns are then 22535 MF more negative. The farmer could not afford such losses,
and he would not e able to buy the gasoil and luboil.

Since all the cost benefit analyses show negative results,per crop and per

Ha., a cash flow analysis would not be applicable, nor an IRR which obviously would

be negative.
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MAIN CONSTRAINTS OF THE PROJECT

The main constraints of the project are:

Difficult transportation of main faputs (gasoil, luboil, selected seeds,
fertilizers, etc.), beceuse no road exists from Hopti to Diré. Fluvial
transportation is available cnly from August to about December 15th. The
area is practically isolated during the rest of the year.

Supplies could have been brought into the project area if proper storage
facilities were available. At present there are only two old tanks for
gasoil with an approximate capacity of 30000 liters each. The ownership
of such tanks is unknown (officially). Transporting gssoil in bulk would
require a special pumping station, that should be installed. Besides,
the farmers do not have facilities for transporting the gasoil to their
pumps .

The farmers need mechanics, or they should have the sufficient mechanical
knowledge to repair the pumps by themselves. These skills are not in the
area at present.

Spare parts for the pumps should be stored in one location in the projsct
area. There are none at present. Therefore pumps can not be repaired on

time.

Assigning only one pump to 4 farmers creates arguments and other problems
among the farmers.

Water management together with operating a pump at peak efficiency requires
special knowledge, that most farmers do aot have. Therefore most of the
pumps are supplying excess water, at an excessive cost. Because the pumps

are not working under efficient conditions, more gasoil is used than is really

necessary.
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Since land levelling has not been done on most of the farms, in order to
irrigate the fields conpletely, the farmers have to use more water than
necessary. Land -evelli_ns in some farms might be a costly operation, and
the crop would not pay for it.

The sowing operation is done by spreading the seed and using more seed

than is really necessary. In some instances farmers are using 140 Kg. when
60 Kg. should be sufficient. These extra kilograms are added to the produc-
tion cost. Farmers should learn how to sow the seeds in furrows. Small hand-
planters should be distributed among farmers. The seeding operatiom is
critical for obtaining becter yields. Also land preparation is not done
properly, which also affects seed germination.

A good agricultural knowledge is lacking in the area, because the Extension
Service from Action Ble failed entirely to train the farmers properly in
agricultural practices.

One of the main expenses is the bird control practices, which apparently

is a serious problem in the area. Children are involved in such operation,
as well as adults. According to the survey recently done by Mr. lee Hall,
407 of the labor involved in such operation are adults.

The harvesting operation is done by hand with a sickle. If the graim is
not properly ripe, substantial amounts of grain are lost on the ground,
which is another cause for a reduction in the yields. Llosses are estimated
at from 10% up to 20%.

Also losses in the winnowing operation are important. If the ground has
not been carefully prepared, grain losses are estimated at from 5% up to 15X%.
Storage facilities, like silos, are non-existent in the area. The grain is
stored in one room of the farmers house or in some primitive facilities
(small storage containers) and rodents are a serious cause of losses,

sometimes as much as 30%.
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1l4.- The rudimentary transportation available in the area (mainly donkeys)
is -al.so a cause for suba-tanti.al losses. 'rlu bags used to transport the
grain Qre second-haud bags which are dcteri‘;utinf, vwhich is the main cause
for grain losses during transportation. Most farmers are not sware of all
these losses. and the Extension Service people failed to warn the farmers.

15.- The lack of proper agricultural credit prohibits sost farmers from purchasing

the main inputs in advance, mainly gasecil. It is not only that the gasoil

is not available to all the farmers in the area, but also 1if available, most

farmers do not have cash on hand to pay for it.

16.- The marketing of wheat which could be sold is uncertain. The prices are
quite variabie in the local markets, and the farmer at the time of seeding
does not know at what price the wheat could be sold. Price stability
for the various crops that farmers could sell is importanmt. There is a
range of wheat prices that goes from 175 MF/Kg. up to 250 MF/Kg., and perhaps
even higher. Apparently no effort has been made by the GRM to guarantee

the farmer with a rewarding price for his crop.

CONCLUSIONS

From all the above, most of the farmers do not have a positive return.
The insecurities of having ga_soi.l available at officlal prices, lack of ncl.lmics
for the puwps, very H.nil;ed knowledge of operating the pumps as well as water
management, lack of proper spare parts, limited knowledge of agricultural prac-
tices, lack of proper distribution of selected seeds, poor storage facilities,
uncertainty of market prices, etc. leads to a very poor economic situation for
the project. The farmers might harvest wheat for their own subsistance and that

of their families, and that would be the only profit.
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According to the frequency table on yields done by Mr. Badoéllncludcd in

this report (see YIELDS), the average yields of wheat are around 1 Ton/Ha.

Only one farwer obtained 3 Tons/Ha. in 1979/80 crop and another obtained more

than 3 Tons/Ha. in 1980/8l1 crop. With average yields so low, the project can

not be successful.

RECOMMENDATIONS

L]

A.=-

Short term recommendations

If the GRM decides to continue with the project, hydrological data should bde
gathered concerning the limanimetric levels at various locations in the project

area and during verious seasons.

Due to the great variations of water levels, pumps should be {astalled on

mobile carts, so they can be moved according to the water levels or for
pump replacement when repairs are necessary.

In some farms, where the water levels recede through z long slope of the
river bank, it would be useful to install a pump on a boat, or oun some empty
gasoil barrels as a floating platform.

The farmers should be advised that the pumps should work at the highest
efficiency rate possible. The power requirement for a pump is proportiomnal
to the vertical distance at which the water must be raised. Pipe length,
pipe curves and pipe diameters produce friction, and part of the pump enemsgy
is lost in friction, lowering the efficiency of the pump.

Good water -.anagement is considered essential to achieve an economical
operation. Water 'should be supplied to the fields according to plant

growth demands, considering different stages of growth. Moisture content of

the soil is a function of soil water retention (soll texture, and other

(I}Report of Mr. Badot on the Action Ble - Dire, 1980-81.
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physical and chemical soil factors) and evapotranspiration. Soil moisture
should be regulated by amount of water per irrigation and frequency of
irrigations.
6.- To minimize the cost of bird control labor, bearded wheat varieties should
be used. As far as is known, no such varieties are used in the project ares
at present. Action Ble should have provided the farwers with such varieties.
7.~ More farmers should be encouraged to plant rice instead of sorghum as a
second crop, especially in areas where the seasonzl floods permit building of
small dikes in order to accumulate water for rice plantings. For this crop
the farmer doss not need a pump, and therefore, he can obtain substantially
higher returns, as can be seen in the production cost for rice in Table VII.
9.- For all of the above, and various other technical details, the farmer,vho
is not used to pump water for irrigation, needs constant advice Zrom techmical

personnel (Extension Service) until he can master the irrigation of his

field in economic terms.

B.- Long term recommendations

For the success of this project, measureés should be taken to correct all the
above mentioned flaws. In the consultant's opinion, a proper training of the
farmer in water management, pump operation and repair and agricultural practices
will lead to higher yields. Credit, storage facilities and marketing are also:
considered essential for a successful operation.

In order to achieve positive results in a short period of time, three or
four small pilot farms should be selected in the area, each one of them represen-
tative of different ecological conditions, sainly soils. Selected seed multipli-
cation should be one of the tasks to be performad in these pilot farms. In every

one of these pilot farms, records of all the surrounding farmers should be kept,
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vith accuracy and ptecisi.on. Every pilot farm should be directed by a highly

treined agrouomist vith full knowlodge of wvater aud farm management, as well
as economics. If no local people are avaihble, then expatriates should be
recruited.

In every pilot farm proper housing and office fecilities should be provided,
as well as storage facilities for spare parts for the pumps, gasoil and luboil to
be distributed ~ and monitored - to the farmers under the "radius of influence™
for each pilot farm. -‘I‘he pilot farms should have elementary farm machimery for
znimal-draft, like plows, cultivators, seeding machines and hand operated
winnowers.

These farms should have a surface area of from 10 to 20 Hz. im order to
have seed testing varieties, seed multiplication fields, teating plots fo:.- fer-
tilizer formulations and the necessary equipment for cleaning seeds before
delivery to the farmers. The pilot farms should be located in areas vhere water
can be pumped all year around, either from the river or from wells.

The participation of local schools could be of substantial help, espacially
because the students could participate in agricultural operations and could be
a source of low cost labor, while learning (on-the-job traiming).

A radio communications network among these farms could help to have a good
logistic support. One long range radio station should be devoted to have daily
contact with a central office in Bamako (USAID perhaps), in order to momitor all
the field operations as well as to provide the necessary support in order to be
able to send supplies to accomplish all the field operations on a timely basis.
Gasoil shipments, some special spare parts, fertilizers, etc. and other require-
ments necessary to perform precise operations for each pilot farm should be

available on time.

Another alternative for development of the area, which would not necessarily
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exclude the pilot farms, is to establish & large farming operation managed by a
corporation, a farmers' ‘association, a cooperative, et¢c. With this alternative,

the main goal would be to produce wheat for the area at low cost, and perhaps

also for export to other Mali regions. In such a scheme, 500 Ha. or more of land
would be devoted to mechanized ptéduction. Land levelling, land preparatioa,
irrigation canals, cropping patterns, etc. should be done under one well experienced
project manager. One pumping station with three large pumps and one main canal

to distribute the water to all the irrigation network should be built in a suit-
able area where no dammage by the Niger river floods is expected. In this way,
problems with small pumps would be avoided.

Since this large farm would be properly managed, two or perhaps three crops
per year could be obtained. Local labor, as much sas {s available, should be hired
and trained. This labor force should learn all the agricultural and mechanical
operations. In the near future, these people might become independent farmers,
with farm experience and know-how.

Accordiag to the information received, hand labor is not in.abundance in
the area. Therefore a large mechanized operation .could asgsure the necessary
wheat production for the area, since coomunications are not available and trana-
portation costs are high.

According to economies of scale, the production cost per Tom would be sub-
stantially lower. Such large operations, if successful, could expand along the
Riger river banks which are not se;sonllly flooded by the river. In general, the
river banks have alluvial soils which with proper agricultural practices could
become highly productive. Having large farms under one experienced manager could
solve the problem of the production of an important staple food like vheat.

These operations could reduce the wheat imports to Mali, saving substantial
amounts of hard currency for the country. It is considered essential to organize

a strong monitoring system by USAID personnel for all future operations in Mali.
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FART I -~ RESUME OF SOCIO-ECONOMIC SURVEY

Purpose

The hiring of an on-site anthropologist was suggested in the Action BRle

Proj-ect Paper in order to monitor project impact on the target population and inform

managerial decisions during the course of the project in order to avoid any
harmful o:msecpuacel."L

It was with this purpose in mind that a series of eleven questionnaires
vas designed, In addition, it was expected that the strvey would add to the

literature on the Sonrai ethnic group and provide baseline socio-economic data
for a2 final project evalunation.

Background

In 159],the area around Timbuktu was invaded by Morroccan troops sesking
salt mines. Their descendants ruled until 1670, married Sonrai woaen vhose
light-skinned children became the noble class, and introduced wheat culture
and bhread-making to the .:egi.on.

To the present day, Islam (already prevalent in the area at the time of
the Moroccan invasiofi) rules many aspects of the Sonrais' lives. Laws
governing inheritance follow the Foran closely. Attitudes towards fate,
women, and interest :afes (= usury) are also strongly influenced by religion.

The Sonral are the dominant ethnic group in the central "arrondissement”
of-nirc. In 1975 they “constituted 78.5% of the total population of 21,360
(not including the town of Dire), the Peuls 20.2% and the Bellah (economic

dependents 6f the Tuaregs) 1:3%.°% Thus it is not surprising that 95%

laction Ble Project Paper, Bamako, 1978, Amnex IX, p. 110.

" Zpction Ble P.P., ibid., p. 90.
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of farmerse surveyed were Sonrai,

Tmspot;ation is furnished primarily by donkey (-back, carts are
less couraon) ;r flat-bottomed canoe ("pirogue®)}. Thoss more fortunate may
pay to ride in the weekly bush taxi; those who lack the means travel on
foot.

The role of money in the econcmy is increasing; however, many local
products, and services rendered in particular, may be paid for by barter.
Grain is usually traded by the farmer.

Agricultural techniques are quite basic. Apert from the diesel pumps
and this year, tractor plowing, no improved techniques are generally known.
Only one plow has been observed in the area {(other than at the Action Ble
office).

VWomen’s agricultural participation is minimal. They generally help
with seeding, threshing, and winnowing,but rarely more. Their roles concern
househnld activities, raising the children and weaving mats. The money
they earn is their own, but gen.e:ally spent on the family, if there is need.
It is claimed that women may inherit land, but since in that case, her s~
bard would farm it, it was preferred to keep 1:1nmtnuy-hichm
accomplished by bequeathing family land to male descendants,

Since 1968, traditional landholding customs have been retistated.
Mobido icita's program of "collectivization® created so much resentment among
the farmerg that Action Ble has avoided any mention of it and encourages
traditional anthorities to settle any land disputes. The right of land use
or usufruct is inherited from father to son. If a pew person mu to a
village and wishes to farm, he is generally allotted a field from the common

viilage property by the village chief, Land is not generally sold, but is
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frequently loaned to o't:hu: farmers. Permanant exchanges of landholdings must

‘be approved by the village thief.3

It vas in this context that the designers of the USAID Action Ble
project proposed to intervene. Wheat farmers were succeasful, but the sur-
face area they were able to cultivate was restricted by the inefficiency of
their method of cultivation. It was hoped that by introducing diesel pumps
to the fammers, the area under cultivation could be greatly increased. Changing
only cne aspect of farmers®' technique, it was sapposed, should not cause
any adverse social effects and the benefit would be to reduce the grain defi-
clency in the Sixth Region.

Since Action Ble would be distributing the pumps and assuring extension
services to the project, it seemed logical to place the socio~economic survey
under the auspices of Action Ble Dire as well in order to coordinate activi-
ties wvhere possible. In addition, ABD would grovide the necessary administra-

tive and logistic support to the survey effort which would reduce administra-

tive costs to the project.

Goals

The goals which guided the choice of surfey design and methodology
wvere the following:

1. To establish a “first-adopter profile® — an examination of the
i:ntetxelated socio-economic characteristics vhich differentiate i.nnunti.n'
farmers from those who prefer to “wait and see”;

2. To detarmine the sophistication of fanl:;'knowlodgc regarding

agricultural techniques, and the extent to which they are practiced;

3por a -more in depth discussion of these and othar etlmographic factors,

consult the Action Ble project paper, ibid,, pp. 90-102.
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3. To provide data to the extension service allowing it to tailor
& program to the particular needs of the area farmers;
4. To reinforce th;data. gathering infrastructure already established
at Action Ble Dire, an? to this end, computerize the tabulation process in
order to facilitate future surveys:
5. To investigate the state of maternal and child health and
identify problem areas which could be positively:. &ffected by a Commmnity

Pevelomment program designed for women.

Methodology
It wvas felt that it would be more beneficial to the ABD astatistics
division to cooperate with the personnel there, than to carry out a survey

as an individual travelling with an interpreter. The ressarch effort
was organized accordingly.

1. Questionnaires

The following questionnai-es were elaborated:
1. Demography and Migration; 2. Inventery of Production Goeods; 3, Inventory
of Vvillage Famming Groups; 4. Lis" of zample fields; 5. Field Identificatiom;
6. Perscn/days worked; 7. Agricu:: 'val Expenditures; 8. Household Expenditures;
9. Market Prices; 10. Grain Tradir Routes (Timluktu); 1l. Eealth and

Fatrition. The results of each sur ey will be discussed under separate

headings in Part II of this report.

2. Interviewers

Eleven interviewers were hired after undergoing a sonth-long training
session and passing an oxal examination, They were assigned to 10 different
villages in the central “arrondissemant™ of Dire, the eleventh mas sent to
Timbukte to collect weekly grain prices and investigate the trade routes

for cereal grains in that area. During their first month in the villages,
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the interviewers constructed village maps,? drev up lists of all adult
males who farmed as a primary or secondary activity, and held informational
meetings with the village chiefs and elders. When this was completed, they
began the rainy season surveys, visiting each farmer once a week either at
home or in his fields.

3. Supervisof

An agent was assigned by the Action Ble Direction to work ;- super-

visor of the socio-economic surveys. Although he had completed three years
of agricultural school, he had had no training in survey-taking. He moved

to Bouren in September and vas provided with a mobylette. He was expected

to visit ezch interviewer once each week,

4. Other Supervision
In addition to the regular trips made by the supervisor to each
interviewer, either the head of the research division or the USAID consal-

tant visited each interviewer once a month.

5. Monthly Meetings

A meeting vas held in a different village sach month vhich all re-
search personnel att.ended.- The morning sassion concarnad administrative
details and discussions of any problems regarding the survey. Lanch was
previded by division funds and the afterncon was devoted to a technical
exercise or pr‘nnution. These meetings more than any other factor,

sexrved to meintain high morale among the interviewers and signal any poten-
tial problems to the supervisors.

45ee Annex No. 2, Map Wo. 2.
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Pretest ‘
The rainy season {June through September -1980) was to sexve as a
testing ground, not o;'.l.y for the questionnaires, but for the interviewers
and gupervisors as well. The quastionnaires for the 15680-81 wheat ssason
were redesigned on the basis of the experience gained during the pretest.
The emphasis of the second training program wvas changed as well, more

attention being paid to actually filling ocut the forms than on explaining

their purposa.

6. Monthly Reports

" In addition to £illing cut their survey guesticnnaires and graphing
market prices, intexrviewers were requested to write a Ixief (2 page) rTeport
each month treating a different aspect of the village. This idea was dropped
at the end of the rainy season when it wasg evident that tho' qulityﬁo!

the inforaation collected did not justify the time spent.

7. sempling

Sampies were chosen by randam drawing at the beginning of each
agricultural season from the lists of farmers drawn up by the interviewers. )
Few were able to sccessfully interviev the 20 farmarsthey had been
assigned during the rair: seasonr, 30 for the dry season, the number of
farmers wvas reduced to 15 per i~tezviewsr — S5 pump owners and 10 non
pamp owners. Interest had besn exprw.zed by the extension division in
mnecting&ummmnntﬁotmizortsmcmum
to increase the sample. Extension agents were responsible for intmiud.ng
pamp owners rm‘ining after the interviewers had filled thej.r quota.

This effort failed for four reasons: 1. the survey divigion super-
visor could not adequateély control all the questionnaires being £illed

out and extension persomnel had not been trained to supervise them;
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2. there was a pervasive lack of ccomitment on the part of the extension

"cadres™ once the statistics division becamw irwvolved; 3. there was a

. great deal of jealousy on the part of the extension agents becauss they

had never been issued the necessary field equipnent vhich the interviewers

had; ard finally 4. there was generally very low morale among all personnsl
because their salaries arrived late and vere never hxought up-to-date,

bue to the extremely low level of the Niger River at the beginning
of the 1980-8l wheat szeason, many non punp owners chose not to farm. Even
though sampling was redone (twice in some cases), it was mot possible to
maintain 10 non pamp owners in the sample for all villages. In most
villages, the sanmple of non pump owners cannot be msidcoﬁ random because
it includes only the few calabash farmers who decided to cultivate this
year.

An estimated 80% of non pump owners did not cultivate vheat this
year due to the low river level. When it was graphed at the end of the
wheat season, the level of the Nigexr River in 1980-81 followed closely the

low which occurs on the average, only once every one hmndred yurs.s

8. Computer Analysis

It had been planned since the wheat season questionnaires were codified
in September to tabulate the survey by computer. Por this reason, the
first four qu.stiomixe forms had bean collected in Jamary 1981 and
t;nnsportedtom 50 that key punching could begin and the computer
analyst/programmer could begin to write and test the program. It was at
this point that project funds were suspended and neither the contract with

the programmer nor with the Direction Rationale de la Statistique et de

Ssee graph of Niger River level and O.R.S.T.O.M. table of average levels

over one hunired years in Annex No. 4, Tables Ko.l and 2,
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1'Informatique® (both of which had been drafted siice October) could be

signed. Therefore,; tabulation was dons manually,

9. Effect of Lack of Research Funds i 7
The serious danagecauud to the research effort by a lack of funds
will be fully discussed in Part III of this report; however, it must be
noted that the lack of research funds seriously affected the collection
of market data and wheat production information in addition to resulting

in a general reduction of the guality and reliability of all documentation
gathered by this survey.

Results Achieved

Of the five goals noted in Part I, only two can ba said to have been
achieved: the establishment of a "first-adapter profile” and an exploration
of the state of farming technology in use in the Action Ble project zona.
The results cannot be considered statistically definitive; dowvever, they
provide important insights into soclo-economic aspects of vheat farmers
lives as well as their agziuulmrn gractices,

On.the negative side, conducting the health survey was postponed
{(due to lack of interest on the part of the ABD staff) um:i.l"bhc ary
season 1981 when agricultural activity generally comes to a alt. Givemn
the subsequent course of events, this survey was never conducted, although
the questionnaires are prasently in Dire. 7The benefit to the ressarch
division frem the way the survey was organized is discussed in Part III,
Problems Encountered. Finally, the possibility of communicating survey
results to the extension service alwys ;i;ts. ut efforts at coopera-

ting during the past year have not proved successful,

SDNSI was to provide computer services to the project. .



Sumrary of Conclusions

1. Economic benefits. Pump irrigation was directly responsibla
for an augmentation o!gn mizrface arsa cultivated in wheat (by unp_lo
farmers)} of 19% over the 1579=-1980 season. Given an average pwoduction of
1500 kg./ha., each punp owner can expect to earn.806,250 MF gross profit
for his 1980-81 wheat crop.

é. Target population. Despite the emphasis placed on selling
pmps only to those who earned their livelihood from farming, “marabouta®,
werchants, school teathers, and fishermen have been sold 21s of Actjon
Ble pumps. Most of the others have been bought by village chiefs or
wealthy farmers who are probibly descended from noble families. On the
other hand, because of their greater wealth and access to means of
transpbrtation, these famers will succeed regardless of Action Ble
vhereas the poorer farmers who depend on Action Ble for their agricale-
tural inputs are likely to fail. It would be interesting to redo this
survey in a few years to detemmine which farmers are still cultivating
successfully with dieszel pamp irrigation.

3. Social costs. FParmers who contimie to irrigate by calabash will
probably be worse off because of the project thnn.thcy wers befors. In
terns of the availability of seed, cost of labor (which has increased since
the project paper was written from 400-500 MF per day to 1000-13500 MFr/day)
ard their ability to ntisf-y various nesds through harter, exchange of labor
and other flexible social arrangements, non pump owvners will be experiencing
increasing economic difficulties. Because the market prices of grain were
not monitored in the months following the 198l {due to project management Jiffi-
culties), it is rot possible to determine vhether wiwat prices have been de-
essed by the additional production due to the project which would further harm

non punp owners' economic situation.
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Sixty percent of the non punp ownars in the 1980-81 sample chose to
associate with pump cowmers. The data demonstrates that their finanaial burden
iz 80 great under the usual a:rangc-nentl that associated farmers earn little
more than calabash farmers.

The gap between the rich and poor fazmers will increase, the lattex
finding it more and wore difficult to afford basic agricultural inputs.

Cash will be increasingly demanded in economic exchanges, barter and
marrangements® will decline in importance. This sugmenting need for liguidity
may force more and more non pump owner's family members into exodus theredy
reducing the wheat hectarsge cultivated due to loss of the labor foxce.

- On the other band, depending on the profitability of growing pump irri-
gated wheat as compared with unskilled jobs in urban centexrs, those members of
pamp owners® families who left for economic reasons may be increasingly called
back to farm.

4., General recommendations. A. The traiiing of extension agents
should be improved (more practical exercises) and the effectivensss of the
"paysan pilote”™ or model farmer method reevaluated and changed if necessary.
B. The possiblity of hroadcasting pxograms on agricultural topics in Sonzai
should be jinvestigated. Radios are a status symdol often bxrought back to the
villages by young men returning from urban centers. C. Care should be takan
in the introduction of new techniques that the farmer is able to support the
financial hurden placed upon him. It is no aid to advance credits to the point

that he can never repay them,

S. Recomendations concerning survey administration. A. If a contractor
ia responsible to USAID for the quality of the survey results, she/he should
also be responsible for the coatrol of all necessary funds. B. Secretarial

assistance should be provided for, explicitly, ik the rasearcher's contract,
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either furnished by USAID or tha necessary fundsallotted for that purpose.

-Ce Interviewers should have a ninizum of a _9th grade education (D.E.F.)

D. The supervisors should have some background {n survey-taking, and speak
the language of the area under study. E. It would be a good idea to hire

an administrative assistant who could help with on-site office work as well as
travel to Bamako to purchasze supplies and obtain salaries for the field
perscnnel, This would reduce the amount of time the contractor wes forced

to spend away from the on-going research.

PART 11 - EWALYSIS OF SURVEY RESULTS

At a time when the thrust of USAID policy is purportedly to improve the
lot of "the poorest of the poor”™, the question which naturally arises. is,
*which group of pecple do AID projects, in fact, affect?” .

This question will be examined within the context of a "first-adoptex
profile”, a contrast of demographic characteristics and agricultural tachniques
of pump owners and hon pump owners in order to identify the salient factors
differentiating the two groups.

* * &*

rirst Adopter Profile

Pirst, the socio-economic traits most likely to characterize an inpo-
vator will be identified then, pxmp owners ull non-pump owners will be com—
pared with this standard in ordn to describe the population segment vhich fit
this description, or most closely resembled jit. Finally, this group will be |
contrasted with the target mthn and the differences noted. The signifi-

cance in terms of the project are discussed in the conclusions of this sectiom,

Bypothétical Innovator
It was supposed that the farmer likely to try out a new agricultural

technique would be young, 35 to 45 years old, and a descendant of a village
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founder, He would have ample land (Action Ble required a minimm of 4 coutig~
uous hectares before agreeing to sell a farmer a diesel pump on credit) amd »
be financially able to survive in case the experiment failed. The inmovator :
wuld tend to ke educated in a state rathexr than Yoranic school; he would also -
have lived outside the region long ennugh to have learnsd a second language.
Tools used by a progressive farmer would be relatively new {2 years old)
and he would be likely to own some means of transportation.

The imnnovator's fanmily would be larger than that of a traditional
farmer in order to assure an adequate work force. The active family mesbers
would outrmumber the unproductive members: both men and women would participate
in secondary activities, tho.procods would be contributed to the family. This
additional disposable income would then be spent on food (especially meat),
agricultural inputs, medicine, education and luxury items., It is to be assumed
that cattle, sheep or goats would also be purchased, but this question was out-
s:l.éel the domaine of the present survey.

Regarding land, not only would the innovator control a greater surface
aresa than a calabash farmer, but the fields would be closer to the village and
bordering the river (the most dependable source &f irrigation weter). In
addition, the land use rights would have been inherited from a village founder
rather than cbtained through the village chief.?

It was with these factors in mind that pump owners and POn pump owners

were compared in the sections which follow,

Ethnic Group of Concession Bead

The question posed in the survey sought only to differentiate between

Tsee discussion of "gandakoy™ and "lasal™ land rights in the Action Ble project

paper (Annex 11, p. 94). It is a question here of “"gandakoy® land,
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ethnic groups, but did not distinguish between castes in the sane ethnic group.
- This detail would allow a more precise description of the system of land
distribution as it exists today, twenty years after Independence and the abolition

.

of slavery. -

The majority of both pump owners and non punp owners in the sample were
Sonrai: 66% of pump owners and 100% of .non Ppmp owners. The othexr 148 of
pamp ownere is composed of Bellahs (the former slaves of the Tuaregs) and Bozos.
The latter in general seem to sarn encugh from fishing and river transport that
they can easily afford the initial down payment of 25,000 to 50,000 MF. The
Bellahs as a group are much poorer, and tended to wait until the pusp advance
requested by Action Ble was reduced to 10,000 to 15,000 ur B .

Other ethnic groups which traditionally practice other pmrofessions
(e.g. Tamregs and Peulhs - herding) have, on the whole, evinced little interest
in participating in the Action Ble project. ]
The ethnic group to which a farmer belongs, apart from economic factors,

has no influence on whether he would tend to be a pump owner Or noh Pulp OWNeT.

Age of the Conceasion Chief

A coaparison of the ages of heads of concession for pump owning families
and non pump owning families has shown that a slightly higher percentage of pump

owners fall into the 35 to 44 age group than non pUmp owners.

Age PO* WPO9
¥5-24 - -
25-34 4 6

8This change of policy permitted poorer farmers to purchase pumps; at the same
time, the ability to make the down payment no longer indicated the financial
capabjlity of néti_ng future expensu.

9"p0" and "NPO” will be used throughout the remainder of this report to indicate
*pamp own'_er’s" and "non pmmp owners"; likewise "POF"™ and "NPOF®" designate "pmmp ~
owning fanilies" and "non pump owning families", '



Age po* ¥PO

== 35-44- L T mr 240
 4%5-54 - . . . . - - 288 L e I i
55-64 2 N i

65+ 18% 4\

It would be inaccurate to conclude that pump owners are generally younger
than non pump owners, because there are 14% more PO in the cldest age group
than NPFO while there are only 8% more RO than NPO in the youngest ege group.
The majority of pump owners (62%) are 45 and older; 70% of NFO are over 45
years old. A partial explanstion for this would be that tlw ¢oldest male mes—
ber of the family is usually considered to be the head of the concession,
even if money earned by a son or younger brother paurmitted the purchase of

& pump. In any case, age cannot be considered a significant factor in an inno-

vatoris decision to purchase a pump.

Blucation

It was found that in the sample drawn, so few concession headsz had
attended public school that education could not be consgidered a factor in
pump owners' willingness to take risks. The extent of loth groups religious
training wvas similar. Only one pump owner was an "Ancien Combattant.” On tha
other hand, many more POF children attended public school than HPOP childrem
in like age groups.

Bducational Level . 4 o

Concession Head

Public achool:
Grades 1-6 ™ -
Grades 7-12 - a Q)
*Ancien Comabattant® 4% (1) -

¥oranic schools
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Education Level or npor )
T=d years 8% 7% -
) 5+ years - 218 1n _
Functional Literacy Class - 4% (1) - )

Since primary education is, in theory, required until sixth grade, a certain
percentage of children from both groups will be attending the village achools.
The differences between the two groups, though, 21\ more POF children attending
the prinary grades and 15% mors in the advanced years, are dramatic emough to
indicate a difference in parental attitudes towards the value of od-nelt:lon.
School fees {.500 MF/student in Dire) are minimal; if the family considers it
important, the money can be found. It is certain that the fimanciil advantages
of having an educated family member, whether in the civil service or in com-
merce, have been noted by pump owners.

The greater presence of religious teachers and leaders in the pump owning
group tends to argue against the idea that religion, in this instance, is a
Irake on progress. To the contrary, it appears that vhatever financial oxr othex
advantages the religiousteachers enjoy (e.g. village labor as a religiocus duty),
they bhave turned them to oa:‘thly purposes. )

For the purposes of this survey, travel was considered to be a valuabhle
sducational experience indicated by a person's ability to spesak a second.. -
lanquign'.flo The percentage of plap‘ owning family members (including concsssion
heads) who speak a second language is triple the number of NPOF members in
Bambara, and 42% more in French. -

10rhis hypothesis was born out by the dramatic example of 2 Bozo fishermen
who during a trip to Segou observed acattls—draunplouaniinrchnudono
to try it near Dangha. Other than the Actic Ble plow (vhich is not in working
condition) it is the only plow to anyone's knowledge in the Dire "Cercle". Tim

farners speak Bambara and Sonrai in addition to their mother tongue.
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Second Languages Spoken

i

by Concession Members: or
Bambara | 1.5 people/concession 538 - N
French Sdn In :
Peulh @® 4
Other 7% 7s

The presence of the Peulh language in this table may indicate either
travel to the Mopti region, which is frequent, or intermarriage with women of
Peulh origin which would not be surprising given the history of the area.

An ability to spnkmmmt;ryr:mchmldh a result of public
school or travel outside of Mali vhere neither Sonrai nor Bambara can be used as
a lingua franca. As there is Aot a large Bambara population in the Sixth
Region, it is unlikely that Bambara is learned other than by travelling to
other regions of Mali, and staying long enough (whether visiting relatives ox
working) to learn the language. Since 88% of the Sonrali in exodus from the '
sample fanil;lcs have chosen to remain in Mali, this is the most likely sxplamation.

Although men who have stndied the Xoran for more than five years can

generally read and write Arabic, it is not a spoken language.

Active ve. Inactive Population

What proportion of the population consumes without producing for the
general good?

!hismqmﬁerdthgcﬁumhtimaww to be
those family members betwesn the ages of 15 and 64. Although family members
older and younger contribute to the sconomic well-Deing of the family, they
are not generally capable of performing a full day's labor comparable to
that of a healthy adult.

In all three samples, non-producers constitutsd only one fourth of

the population: rainy season - 24.87%; dry season PO - 25.5%, and NPO ~ 22.6%,
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The slight Cifferences between FO and RFO here cannot be considered signi-
ficant given the relatively small size of the sample. In any case, these
figures show that three~fourths of the sacple population is in the produc-

11

tive age group. There is not an excessive hurden on the active menbers to

support those who consune but cannot produce.

Secondary Activities - Males

What differences, if any, could be observed in the division of labor
in a pmp owning family versus 2 non pump owning family?

It was assumed that members of pump owning families in genaral, would
perform pore secondary activities than non pump owning families. This
factor would then explain in part the additional income at their disposal

(to make the down payment on the pump, for example). This is borm out by

the data for the heads of concessions, as well as for other family menbers.,

Secondary Activities - Males (Ages 15-64)

(vheat season only)

Head of Compound » RPO
Agriculture as primary

activity 79% 928
Other primary activity 21 100
Secondary activity 468 s
Other Compound Members
Agriculture as primary

activity . 156/ compound 1.2/compound
Other primary activity 718 18%
Secondary activity 7N _ TS

115 nily menbers within this age group who suffered from crippling diseases

were not included in the calculations.
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rifteen percent mcre FOs than ll‘POs perform a secondary activity, vhile
48% aore of FOF members do so than NFOF members. Whether because the finan-
cial means exist or as a remilt of techhical skills, pertaps gained during
their travels, pump owners supplement their farm income significantly more
than do non pump owners. MAditionally, varying the sources of family
income mininizes the risk of a poor harvest. The 21i% of pump .ouuro vhose
primary economic activity was not farming (three fishermen and three mara- -
bouts), were not theoretically eligible to be issued pumps according to the
project papar. They were to be granted conly to those whese primary sconomic

activity wvas agriculture. Obviously, & certain amount of political pressure
was used.

¥on Agricultural Economic Activities of Females in the Productive Age
Bracket: 15 to 64

Due to the fact that feminine activities were not spelled cut as spe-
cifically as masculin activities, on the gquestionnaires, women's economic
contributions to their families has been underestimated by this survey. In-
a society vhere women's work is undervalued in comparison with the coantri-
bution of men, male interviewers asked to cbserve females and note their
activities sasily overlooked sources of housshold income furnished by women.

Although codes wers established for breafmaking, pottery-making, .
hairdressing and field guardian, the meager figures returned indicate care-
lessness on the part of the interviewers. Judging by the mmber of women
who bake bread, even in the smallest village it is clwiocus that the mumbers
have been undersstimated. The mumbear of women making pottery is fairly
limited, as it 1s.a more.-specialized occupation, but mat making, bead work

and bread baking are activities performed by virtually all rural Sonrai
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Hairdressing can be a lucrative ;ro-fcuion for both young and older

\owen. "Coiffures®, depending on their complexiiy, may zange in price frov

300 MF to 2.000 MF. Two women over 64 who were in the ssmple claimed
that "ﬁnixerSSing was their prisary lct:lvit-.y'. |

Few girls contime their studies past sixth grade as that would mean
soving to Dire, away from the family's watchful eye. Pour girls in the
sample attended school: two from pusp owning families and two from non pump
owning families.

A Sonrai woman living in a rural village performs a variety of remunexa-
tive activities. The money she earns is her own property %o spend as
she chooses, but will be contributed to the family, if need be. Depending
on the enterprising spirit of the individual woman (and time allowed by her
other duties) her econamic activities may constitute a welcome source of
supplemental income to a family which is supported only by subsistence
agriculture,

There were no significant differsances in activities noted betwesn

women of oump owning famjlies and thoszse of non pump owning families.

Household Expenditures

This questionnaire inquired only about family expenditures becauss

it vas felt that accurate income data would be virtually impossihle to

obtain given the extent of bartering amd the reticence of the Somxai to
import this type of information to ocutsiders.

It wag discovered that expense data wvas equally difficult to collect:
of nine interviewers, only three returned any data, of which little appesred
accurate. In addition, the time span over wxhich the data had been col-
lected wvas a2 week rather than the entire wvheat season of six months. This
survey suffered greatly from inadequate supervision due to a lack of gascline

for the supervisor's mobylette.
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Given the situation, it is impossible to é&raw any valid conclusions
£ran thc available data. Onthe other hmd. men]. tendencies were indi-
cated vhich were born cut by othc: dnta and observation. " ;

With the exception of pump related materials, the updimru of
pump owners and non pomp owners do not differ qualitatively. Pump owners
may spend less on transportation than non pump cwners because they own more
donkeys and pirogues, bxit in genaral, greater wealth is indicated by owning
or consuming wore of the smme items.

Although tea dxrinking mmy be a leisure activity, tea is not consi-~
dered a luxury. When the amcunt of money spent on fcod (sauce ingredients)
is comparel with that allotted to tea and sugar, it becomss obvious that
strong, sweet tea is considerdd a staple food. When food stocks run low,
and even during periocds of the year when food surplies are adequate, the
calories and theine compensate for insufficient cereal carbohydrates amd
keep the workers active in 90~ P (32 ) heat.12

Bducational expenses in the village are ninimal, restZicted to basic
writing materjals (no textbooks are availahle) and a ssall school fee, If
children contime their studies past the s‘.'.xt.h‘g:a!c,n they are usmlly
sent to live with a relative in Dire which reduces the fimancial buxden on
the child®s muclear family.

Expenditues on medicines constitute an insignificant element of the
family budget despite their exceedingly high cost. This is easily under~-
shood\henoumnidust;n inadecuacy of the drug supplies in the Dire
zone and the unfamiliarity of villagers with modern medical technigues.

u‘unpe:atntesnngmgtmso Co035 C (B6 F o 95 PF) were ot uncom=
mon during the wheat season.

13yillage schools in the area include grades one through six.
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males in POFs have an occupation other than agriculture while only 18%
trom agricultural work. This difference
suggests that pump owning 'tahniu'i:ive'noro disposable income than non
somp owning families. The survey on household expenditues indicated that

this was the case, but could pot be verified due to incomplete data. )

Faral Exodus

The term rural exodus refars to a long term or permanent out-migration
of young men (generally aged 15 to 30) from the villages to urban centers.
Not only does this population movement cause ladcr shortages in the villages,
but also housing shortages in the citiss as well 13 an increasing unemploy-
ment rate of semi-sgkilled and unskilled workers. I[n many developing coun-
tries, the lack of traditional autlority structur:; in the cities combined
with the rising expectations of the new arrivals has led t0o socizl desta-
bilization and a rising crime rate.

Since the drought which hit Malils Sixth Region hardest in 1973,
the rural exodus has increased. Both young boys aged 15 to 30 sesking
their bride price, and older men unahle to smupport their families from
farming along leave the area and look for work in urban centers further
south. The money they send back to their families is an important supple-
ment to farm jincomes; in some families, it may constitute the major source
of cash income.

It was suggested in thés Action Ble project paper that the rural
exodus woulld be reduced by the increased availability of work im the project
area.l4 This is to be hoped fo:, particularly in the case of older men

whose absence places an additional workload on those men and women vho remain.,

l4gee Action Ble P.P., op. cit., Annex 11, P. 104,



TABLE 1, SIMMARY PATA FROM PARMER SURVEYS

_ Rainy Season Crop T
Interviewers :::::t Other Rice | Other | Ha. Ha Fual Tuel Labor |Pump Pump con~
Numbers P Crop Price |price |repair ditons
L SABON
1 Yes | ves 1| & | 61| 3rsss00| 1,000 [13,295 G
2 Yes | Yee w¥ | 1 azs | 400 | 1,250/|D0,000 B
- . . 1.000
k) - No _ .
4 Yes Yes 1 2 340 400/500| 1,000 | 3,360 G
5 Yes . Yas 1l 1l 200 363 700 110,250 B
6 Yes Yes (1: 3 425 350/375 1.388/ 3,400 G
. 1, .
7 No Garden | Ne G ' 370 6,000 ¢
8 No | |
/
94 | Yes 0.9 | 240,, | 500 6,800 G
10 Yes Garden | Yes 4 1.5 400-{ 500 1,000| 1,770 G
11 Yes No 2 530 350/380| 1,000| 2,000 G
12 : No ' '
13 Yes Yes 4 4 580 420/500 750| 150,000 B
14 Yas 2 350 380/400 600 0 G
15 Yes3/ No - B
17 Yes Yos 1/2 1.25 200 425/5%00 500 0
18 No : Yes (1) .
19 Yos 2.5 400 365/400 500] 8,410 B
20 No Yes (1) (4
21, Yeo Garden | Yea 3 2,0 | 6603/ | 500 1,500 42,800 G
2 .| No '
1/ Total for two pumps 4} Did pot plant due to land tenure probloms
2/ ‘tnclwdon garden 5/ Did not piant duo to lack of irripacilon pipa

1 Pump not repalvabte)  farmer tost crop 6/ Annonned as one hectave witen farmara had no idoa of



TABLE 1, SUMMRY IATA FRCM FAWER SUREYS

e Rainy Season Crop ' jeilisng 1081762 seson
Other Rice | Other | Ha. He Tuel fuol |Labor |Pump Pump con~ Pump Producdr -| Wheat
. Crop Price |[price |repair ditons Age Ratin Yield
{rating)
Yas 1 W | e1s | 375/%00] 1,000 |13,295 ¢ 2 ¢
Yes w¥ | 1 w25 | 400 1,250/ |D0, 000 » 2 M u
* 1,000 .
bt
Yes 1 2 340 400/500| 1,000 | 3,360 [ 2 M "
Yes 1 1 200 365 700 {10,250 B 2 B L
Yes 1 3 425 | 3s¢':7z! 1,400/) 3,400 ¢ 2 ¢ B
. ( . 1:0331 3
Garden [ No G 370 6,000 G 2 B
' 2
- 0.9 240,, | 300 6,800 ¢ - 1 " L
Garden | Yes 4 1.5 400—/ 500 1,000| 1,770 N 1 ¢ M
No 2 530 ' { 350/3f0| 1,000} 2,000 G 3 G M
, Yes 4 4 580 420/500 750| 150,000 B 2 ¥
2 350 3807400 600 0 ¢ 1 G
No B 2 B
Yeo 1/2 1.2% | 200 425/500 500 0 2 M
Yes (1) . ‘ 2 . B
2,5 400 365/400 500| 8,410 B 2 M H
Yao (1) ' G 1
Gerden | Yes 3 2.0 6602/ | 500 1,500 42,800 G 2 G M

p farmer lost crop
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4} Did not plant due
Did not plant due
6/ Assessed as one hectare when farmers

to land tenure problems
to lack of irrigattion pipe

had no idea of 2ima
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Assessaent of !nt__cryiw rasults

1. Probabls life of pump .
The FP assumes a 1life of five years. Actiocan Bl offers credit of

know or expected the pump to last longer than five years. One j ol
whomm:hthmh.htunndnutdtmmw.

10 years with proper maintenance. m.mm.ofam-"_
defined as the point whan (1) expected dowan-time will not allow for ~
efficient crop yroduction or (2) mtofmuqudnbmm
than amortization plus repairs on a new machine. There is a tendeacy amcag .
African farmers to cultivate land ca a group basis, usuilly at the village ;_
level. - IDstzsitan visited revesled farmers growing whest sdjacamt to esch
other. There wvere often several pumps at the ssse site. Yarmers indicsted
that in case of cae punp failure snother pump is used in its place uatil
repairs can be made. nﬁpmmmtyofmmdwnaam

is minindzed. (Nota: Such farmer groupings of wore than two pumps should

be discussed as possible prerequisite to buying pwaps im order to reduce

risk of crop.failure due to pump disorder. Ons farmer did have a problem

wvith possible pump fallure and did not have a f£iald immedistely adjacsmt ‘
to another’s/ He limited the field size to coe hactare but had cme of the = -
highest estimated yiold. of any farmer). : ' ' X

Iotalcutof:h.mtofmhm,mm. mmm
uuoooorumm m&mwmdmmﬁcw?t

-t TS "'.'-i,._
nmg.ofu.zoom. Inmtmnﬂdadﬂuthclﬂ- a1
"-sncynduynottefhctacmdparumt. Itismallyut:"'



2. Quanticy sud cost of fuel . ' .

3.

offmlmhccemfuawhutmmdmtmmtwu&ﬁ

° - @

nost pumps are operating well within the limits considered plausible

(consistent) with the five year life assumption and perhaps for a period - o
longer than fiva years. ST

meumm”h_inthﬂmmmmmsmumﬁs;l&

-_,l..r

as to the quantity of fuel bought snd an estimate of the whest field size
made by the interviawers. There wers several ressons given for a variance :
in fuel efficiency among puups; care and safiitenmace of pump, condition o
of water distribution systes, planting time, distance from fiald to water, '
soil type and mansgement capability of tha farmer. It is beliaved by the
intervisvers that soms of the varimce was due to information withhald

by some of the farmers, particularly regarding bactarage sarvicad by the
pump. The farmer who indicated tha highest fual usage bad the kighest
estimated yield; however, the farmer with the sébond highest estimated
yield (very closs to the first) indicated the lowest fual usage per hectare.
m-ﬂuag.utulfmluagcmhacmonwobablymmtlﬁm
liters,. The figure is counsideradly above the PP estimate. h ;

The price of fuel varied from 330 TM/1 to 500 PM/1 for cash trassctiom

depending upon quantity purchased, shipping arrengemsats, etc. Moet far-
mars bought 2 large quantity (about 400 1) fa Tdmbouctou before the crop .
began. They arranged tramsport, stc. themselves and aboat 350. PM/1. >
Puoel purchased in Diré wvas such more axpansive. ?hﬁoff
in the PP vas /T {M Fre Itmnuagcpmumuukgsf

e
N 1

about 78,200 M.

Quantiry and Cost of hired lsbor L TRITNER
The quantity of hired labor was kept at a minimum by farmer: the average °
being 31 man-days per crop (or about 15 per hectare). The PP sstimm -
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4. Cost of rg&glutﬂutd dowvn~tine

saintenance sssusption of 70,000 FM per yesr, mumm

_on hectarage cultivated. For example, if the sbsoluts limit oasy

L =@

nost tesote village to 1,400 PM/day for the most difficult labor (clearing .
trees). The most frequetly quoted price was 1,000 Pt/day; doubds the - .-
PP assumption. Eired labor represents less than 10T total costs and. fsiasass
act likely to be immddiate production conswraiat. =

-:I.mofrh.m.um!um‘aéc!u:. Exceptiay thase caselsiyF gy
menmﬂ,M!&Wuﬂms. mwm ,
cost for cne yesr-aldd puaps were 3,1000, These costs reprassat actual’
farmar outlay with no, or minisal, paymnt for mechanic sarvices mad likely -
subatdized spare parts. Two farmers surveyad contracted with mschmmic’ o
to service their pump during the growing seasca for about 25,000 MM. If B
u.mmnwuu:mm,m.mmnm&e

lubricating oil, the actual repair/saintensace cost would be 46,000 FM

per vheat crop for two year old puwps. The rainy seasoa crop, usually rics,
mldnqni:chionintmecmmmhuﬂulytomh-:
rainfall. total annual maintensnce costs would be less tham twics
those costs incurred during vheat season. Mmﬂﬂlﬂum

zu-ﬁ:;u - ;-__-3{:-

— ,.‘ LA

Ponp down—-tine mldbcauqmuultmmmmm "g

of soaa farmers, Mumwm!«m&&hmd

muurryae-plmm“ m(muiputhm!ozj

mcmy:hcrm:lnhgportm thhdgh:hthmm'

sm.mwmmu.motem

in tias,
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averages of 300 kg/ha and 2,000 kg/ha. Dmtotimandloguuum-

° ~ @ i

Yields . - : 7

The PP assumed average yields of 2.5 tons per hectaxe In order to m—
nically justify the project. A contractor's veport ahon&l yiald -q

aruofthnﬁcldtohsnpldvuchomfrmm“umn?_‘:
harvest. When the plot was selected and marked off, those pm‘m-ﬁ
mlnm-ubh were counted and three pinnecles were randouly chosen - - =7
mgthoncount-dtorminnighhg. About 10 to 20Z of pimnaciss are.

too immature at harvest time snd are absndamed in the field.

The number of matvre pinnacles per sruare meter rmaged from a low of
£6 & high of 537, with an averags of « A total of
pinnacles were selected for threshing mmd grainc weighing. The grain

weighindz or per sverage pinnacles. Thus the average yiald
yie estimated to be

-

Total land irrigated per pump

a) Wheat Crop , - :3
'Itmforuuninthe!?thatnchp_p;wldkrimofmm P
of whi vheat. msiuo!anphnsmiomhtud.“.mm;
bymdngndubmcm;&mummmphcmhM‘
Itisb-uwdﬂatthouthn-mmﬂnlishcmotml- n. 1

information in Crystal's report vas cbtained from reators, (mm e
vere not zepresented in théd sample). In ac-n cases, it appund .Ent_.v_- ¢
farurs were giking =misleading :lnfcmt:l.on about the pl.ot sizl.
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It is jmportant to analyze fully the situation 6f men who hn;o left in order to
deternine the pot.entia]; of Action Ble to alter it, This will be accomplished
throush an examination of the following questions:

1. Why do the men leave?

2, Where 4o they go?

3. What kinds of work do they do?

4., What time of year do they leave?

5. How long 3o they stay and do they return?

6. What are their families fealings about it?

¥hy Do They Leave?

The Sonzal to wvhom the first question wvas posed gave a singular answer:
to loock for money. This is undoubtedly the primary reason, although Rouch
saggests that otherfactors may influence mens® decisions to seek work elsed
vhere: .a free choice of jobs, the opportunity to acquire goods unavailable
elsevhere (i.e., in the Sixth Region), and a taste for adventure.lS

The project will only affect those men who leave for economic reasons.
Those who wish to escape the demimation of the family hud. to work at some-
thing other than agriculture cannot do 3o by staying at home. The status asso-
ciated with a $400.00 radio~cassette player is alsc an attractive feature of
venturing into the big city or even travelling to snothercountry. Moosy is
oa:tned mch faster in the city than on the farm.

Where Do Go?

In oxdex of importance, the centers which attract Sonral laborexs are;16

I5pouch, Jean, Les Songhay, Monographes Ethnologiques Africaines, (Paris:
Institut Internatiomal Africain de londres, Presses Universitaires de FPrance,

1954), p. 52,

16511 three sanples have been conbined. Refer to Annex No. 6, Table ¥o. 11.

AN



Bamako . S2%
- Elsewhere in Mali (except Mopti) . .. . - - - - 19\_

- Ivory Coast- - - . 11s )
Mopti 108
Other Countries in West Africa (except Wiger) 4%
Niger n
Othex 1s
Total lomm

The chart shows that 81% of Sonrai prefer to,seek jobs within the

countxy vhile only 19% cross over intermatiomal borders in search of employ-
ment. This results from two main factors: PFirst, that not everyone can

obtain an 1.D. card and/or laissey-passer which allows legal entry into for-
eign ocountries; and secordly, that travel is expensive and the cost of living
high in urban centers such as Abidjan and Dakar, about twice the cost of living
in Bamako. In addition, in tbese cities the Sonrai must compete with other West
Africans for jobs.

Saving money is easier in Mali because many Sonrai from the Dire area have
relatives in the cities with vhom they can live which reduces expenses “con-
siderably. Maintaining élose contact with his family is generally important «-
the further a Sonrail travels to work, the more expensive a return trip to the
village.

What Kinds of Jobs Do They Find?
Ofice in the city, what kinds of jobs d0 Sonrai accept?

Merchant/Street Verdor 206
Student 4s
Day Lakorer (incl. docker) 108
Transporter (incl. river transgport) 6%

Foranic student (“garibou®) (2



Trades 5% )
Donestih: . 4%
T Goverment miployee - 3
Other/Don’t Know In
Tota1l? | 1008

From this table, it is evident thatiths majority of occupations prac-
ticed by Sorrai are unskilled or semi-skilled; only 178 (studints and govern-
ment smployees) are definitely literate. If students are not considered with
wage earners, the percentage of literate Sorxal drops to 3%, These are the
people who would be sarning a relatively lucrative goverrment salaryr the
others would earn the minizm daily wvage if a day lahorer, possibly more if an
enterprising tailor, or less if a street vendor,

- The fact that men leave their families to compete for minimm wvage
jobs only serves to underline the severity of the economic situation in the
"Cexrcle” of Dire. Even relatively low-paid jobs ars a welcoms source of cut-
side revemie to families who would find themselves on the brink of starvation
in the event of a pooxr harvest.

Most of the men left with nc idea in mind as to the kind of jobs they

vanted; when the question was posed, "debrouillard®™ was the answer fraguently

given,"he?ll get by." The job thay were able to £ind depended to & largs extant on

the resources of the relative with wiom they were lodging.

It is pot uncomon for boys between the acas cf ten arnd fiftessn to be
sent to live with a "marabout” for a few yaars to learn the Xoran. In some
cases, the son may remain with the “marabout® and becoms & religicus teacher
himself; in others, he would return to the family at the age of fourteen or

fifteen and begin working in the fieids, The advantage to this system is

17013 three samples have been combined. Refer to Annex No. 6 Table Re, 1l.
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‘the “marabout®, his food, lodging and upbringing are entirely the responsibility -

"of the religicus teacher. By the tins he returns to the family (if he does),

R\

that, not only does a farmer do his religious duty by educating his son, he

also rids his houselold of an ungroductive mouth. While the boy lives with

the son is already capable of performing an adult's day's work.

¥When Do They Leave? How Iong Do Thay Stay?

The percentage of yourx men leaving the Dire zone during the rainy season
was twice az high as those leaving during the dry season. During the sorghom and
rice seasons, 41% of the houselolds interviewed noted a family member (in the pro-
ductive 15 to 64 age bracket) absent. Tha wheat season found “bras valides”
abgent in 20.5% of sample pump owners' families, and in 15;5‘ of pon pump owners®
families. 18

The slight difference in percentages between FOPs and NPOFs camnot be
considered significant in the ensemble. On the other hand, it is intexesting
to note that the village of Korigour which experienced the highast xate of rural
exodus indicated a labor shortage was a major production constriint,

When the figures from the project arsa are compared with those of the
1976 census for Mali and the Dire "Cercle®, it appears that they underestimate
the extent of the rural excdus:

Men Absent Ages 15 to 34 19

in Mali 288
in Dire “Cercle® 3N
Based on observation and exparience in the project azrea, the minimm or

vheat season level of exodus should be approximately 10t for men ages 15 to M,

1859e Annex Ko. 6, Table Mo. 10,

1981:9 Annex Ro. 7, Table s, 3, 4, and 5.
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The relatively small sample size may account for an underestimation of this -
ghenonena.  The rainy-sesson data wvas takes from 3 Iarger sampls and notes
: - scoordingly ; higher: rate of emigration, .- .- .7 . T 7% : :

In general; this relationship indicates a ssasonal -Mti-cm of .griculmtal:-
workers — they leave during the rainy season and return for the dry season. In
this case, though, the extent cannot be measured because of the uncertainty of the
figures,. It is likely that since (until the advent of the pumps) sorghum and
rice crops depended entirely on rainfall which was unreliable, it wvas eonsidcgl
advisable to send a family member to the city to earn some cash in cass tie
crop failed. In addition, the rainy season crops are such iess labor inten-
sive than wheat thus fewer hands would be required.

The data indiomtes that young men leave most often for a pariocd of one
o four years. Their migraticn is temporary rather than permanent, in most

ChLSes.

Family Member Absent: Less than 1 year 1-4 years. gm_a_” :

Rajiny season 3B YL 5%
Dry season:
Punp owners 13s 88 -
Non pump owners 36s 64% -
Due to the wording of the question, it was not possible to determine vhether
those fanily nembers win hadhmubmlmthtnmmw_m return

before the next agricultural season, or whether their departure marked the
start of a longer absence.

Family Attitudes Towards the Rural Excdus
Everyons interviewad would have preferred that his child remain at home

and work with the family; however, all recognized the sconomic n.cou:l.tr of

20g4¢ Annex No. 6, Table No. 9.
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their leaving. Only those children who left and sent tack no money were

- fesented when the family wvas short-handed-in the filelds.

Conclusions

Given that the ocutmigration of young men in the productive age brackst
(15-64) has increased since the 1973 drought, one of the Action Ble project
objectives wvas to reverse this trend by augmenting the profitability of wheat
growing through the introduction of pump idrigation. In crder to detarmine
the project's potential for affecting the rural exodus, the underlying reasons
shich prompt men to leave must first be examined.

It has been shown that men primarily leave in search of ths sconomic
opportunities afforded by the urban centers. Young men leave to earn th.i:
Iride prices while older men may be unable to support their families on income
from marginally productive land. _Eighty-one percent of the men wio had left
the sample families cvhose to remain in Mali. The rainy ssason data indicated

that in 41% of the sample fanilies, a male was in exodus vhile the same was

“truw in only 20% of the dry season sample. It is likely that the rate of

emigration is higher during the rainy season; however,the question 4id mot
specify shether thoss wio had left planned to return befors the upcoming
vheat season, Sonrai's in emcdus accept a variety of jobs, mostly unskilled

or semi~skilled (day laborer, street vendor). Students account for omly

" 14% of those in excdus. Most often, the person will retwxrn to the Sixth

Region within four years.

Fanilies prefer that thair children remain at homes, but recognize the

economic necessity of their leaving,

Land Ownership Pattexrns
The average shuotbu-bldsmmmthfolen

2lgee Active ve. Inactive Population, Annex No. 6, Table ¥o. 2.

V)
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. ....Dry Seasong e )
Pump o:ma:l 5.5 30.2
Non Pump Owners 4.9 7.5 o

Although there is not a great difference in the size of the hwuselold
or miclear family, the average pump owner counts almost three more psople
in his compound than the non pump ownaer: i.e., at lsast two more family nem-
bers in the productive age Ixracket are contributing their labor o POF
than is available to NPOP.%2 This factor explains toc 2 large extent the non
punp owners' dependence on various'labor exchange arrangements, and the poten~
tially detrimental effect of rising labor costs on their ability to contimse
farming, .

What surface area does sach group control?

Hectares per crop: Wheat Sorghum Kobe [Floating Total
Dry Season: )
Pwp Owners 2.6 1.1 1.0 2.3 7.0
¥on Pump Owners .5 1.5 4 (08 2.2

In this case, the difference betum PO and BPO landholdings is striking.
hpghmmmlmctmw-umﬁhﬂummm. in fact,
ove: 70% more. This fact has both ecoromic and demographic significance.

The economic advantages are obvious, given that the-labor force exists

to exploit the land; the preceeding chart indicatss that it does. Pump owning

22;iven that the ratio of active to inactive membars is 3 to 1 or 75% active,
of three additional family menbers, two are likely to be active (608). This
category includes "familles associees”, former captives who have remained with
the family. .

Byo figures were available, but .4 ha. is a reasonable estimate.

24ypncludes estimated surface area for floating rice.
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families dispose of A.69 hectareds per pu:m as contrasted with .37 ha./

person in non pump owning families.

In t's of a-ognphy‘.h the larger land holdings of the pump owners indi-

cate that they are gtncnliy descendants of the village founders and probably

of noble birth, It is unlikely that captives freed in 1960 would control

708 of village 1ands by 1980, especially since 885% were gained tlxrough inheri-
tance.25

Mode of Acquisition

Through wiat system of distribution were present farmers grantel? thair

1and?26
1980-81 Listed fields: ¥ _ _BPO
Inherited a88s 88s
Purchased - Hn
Village Chief 10 4%
GBM allocation - -
Other {Third Party) % 6%

These figures show that almost 90% of the fislds controlled by sample
farmers wexre inherited. Both mm:au!mu pomp owners cbtainsd most of

their landin the same way which indicates that both groups are descended from

© long-time village residents, if not village founders, This goint then argues

against the possibility of non pump owmers being slaves’ descendants. On the
other hand, their fathers might have been relative latecomers to the village
shich would explain why their landholdings are substantially less than those
of pump owners vhose fathers were probably village founders.

255ee Annex .Nos. 8, 9, 10, 11, Table Wo. 3.

265ee Annex Kos. 8, 9, 10, 11, Tahle No. 3.
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* To the present day, the village chief is responsible for allocating

umsel village lands to newcomers or other village residents who wish to farm

- additional land. It is possiblé that the four hectare minimom obliged some

pmp.owners to request increased hectarage suitable for wheat cultivation
from the village chief which would explain the 10% of fields obtained from
the village chief,

Of the remaining three aptions, only farming land belonging to a third
party is a viable one. Land is not purchased; any change of "owmership™ muat
ba approved by the village chief and council of elders. Theze is no exchange
of land title and money as in the west. The land belongs to tha state and is
administered by the village chief. The traditionsl practice of inheritance of
usufruct or land use rights vas reinstatad after the unsaccessful attempt by
Modibo Keita to collectivize farming. The small percentage shown in the chart
for purchased land is more likely to bé a fors of rent payment to another Sfarmer
for the loan of his field, Pump owners who, themselves, have substantial
cultivabl: land would obviously have less need for rcntingz" or barrowing
land from a third person,

Four hundred hectares of previously uncultivated land were meade avail-
able to project area farmers in 1980 tixrough the intervention of Action Ble
Dire. A cutting permit was obtainad from "Eaux et Porets®™ which permitted
farmers to clear virginiland and build fences arcund their fislds without
fear of the stiff fin‘umumlyimsubythﬂ.sm. This svent secves
to highlight the additional lan potentially arable by pump irrigation 1f

the GRM agencies are supportive of the project.

27 epenting® here includes all forms of payment in exchange for the use of

another farmer's field: money payments, share cropping, labor exchange, stec.



Number of Years Cultivated by the Sane Farmer )

_ _ This question was designed to furnish an estimate of the surface area

_vhich, through the intervention of Action Ble, wes brought under cultivation

for the first time .tn‘1980-81_;_. It was supposed that imnovators would. have
older landholdings, baving inherited them from their fathers while unpro-
gressive farmers would be relatively new arrivals contrelling fields recently
granted them by the village chief.

No, Years Fields Controlleld |

by Present ra:ncnzs 0 NFPO
Pirst Year 36 17
2 to 5 years 31s s -
6 to 10 years 28% s
11 to 20 years -3 158
21 + years n 49

This table indicates the opposite, that 64% of NP0 fields have besn
cuitivated for tern years or wore vhile only 10% of FO fields have hesn used
over the same period of time. Sixty-six percent of PO land has been hrought
under cultivation during the last five years while NPOs have kroken new
ground for only 28% of their fields, What factors explain this phenomenon,
30 different from the expected results?

Two points should be considered, Pirst, in tems of demography, it
s shounthatnonpénpmstmdtnheoldc than pamp owners. This
would account for f£ields being controlled by the patriarch rather than
being passed down at his death to younger male family mesbers. The latter

would have taken the agricultural decisions over a much shorter time span.

2854e Annex Nos; 8, 9, 10, 11, Takle Mo, 3.
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Secondly, the preceeding section noted that pump owners control twice as

much land as non pump owners.  Before the arrival of the pumps, they were

7" \orking under the same prodiction’constraints as’ the NFOs and wers probably

unable to exploit all the fields available to them so they left some land
uncultivated, With the arxival of the pumps, not only could POs irrigates
land formerly too far from the river to be reached by calebash,29 but also
the total surface area which could be irrigated was seven times as great.3?
If the increase in BPO land (17%) is subtracted from the increase in new
fields formed by FO (36%) as a control for variable factors, pump irrigation
can be said to be directly responsible for an augmentation of 19% over the
surface area cultivated in 1980-81, .

Which crops accounted for this increase in farmland? The mumber of

years each crop has been grown in the present £ields is shown below.31

Years field cultivated: Wheat Sorghum Kobe Floating
1=5 years SO% 2n 1és 1n
6-10 years 108 4" 14 14
11-21 + years 408 768 700 6T

The case for a major increase in hectarage devoted to wheat iz made
fairly clear above, but if ons considers only the fialds that have been

cultivated for the first time in 1980-81, the svidence is even satronger

_in favor of the impact of Action Bles

2% he time required to dig the lead in canal was long, and labor wes short
Soth for caml digging and later, irrigatiom.

30p calabash farwer irrigates an average of .3 to .5 ha, while a pump is
capable of ir:igat;ng as much as 4 or 5 hectares.

3 samples combined.
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‘... Rirgt year cultivated = 318 . . 8. & s

Field Distance from Village

It was believed that pump owners' fialds Ln §¢n¢:a1 would be closexr
to the village than NFO's £ields assuming that NFOs were relative newcomers
and would have been allocated village land further from the village center
than the descendants of village founders.

The data demonstrated the contrary, that -.:n.-o WFO f£ields vere closer
to the village than FO fields although for both groups, three-fourths of

all fields were no more than ons kﬂoncl:et from the village.

All crops, distance of fields from v 2
0 &
- 0=.5 km, 49 55%
«51-1-Jm. 268 33
1.1-5 k. 168 10
5.1+ kn. v

In the sample villages then, there sesms to be adequate land for the
present population. Most of the fields are just a short wvalk awmy. The

rural exodus may act as a control valve in this instance; vhan several sons

are eligible to inherit their fatheris lamd which is not sufficient to

- o - .

inppoct them all, one or two leave.

Nater Source

The most dependahble source of :l.rrigat:loﬁ wvater is the main channel of‘

‘the Niger River. Second in reliability ars river hranches or flood-filled

ponds which can be dammed as the river recedes. last in dependability are

plains or ponds in the Mush filled solely by rainfall. Only four rains

325“ Annex NHos. s' 9' 10. 11, Table No. 20
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fell in the Dire "Cexcle™ during the 1980 rainy season.

" fhe water source varied according to cro_p, but no significant aif-

. farences were noted between pump owners and non pump OwWners.

Results from the dry season survey indicated that wheat was most often
plarted by the main river channel, {75% of the time) or beside a river-filled
pond (22%). Sorghum fields were watered by the main river channel in 42%
of the cases while 54\ were planted in pond bottoms flooded by the river,33
Ninety percent of Kobe rice fields were situated 4n pond bottoms while 69%

of floating rice was planted in or beside the main river clannel and 23%
begide secondary river hranches.

Conclusions

The only factor highlighted by thiz section which can be mid to @if-
ferentiate pamp owmers from non pmp owners is that of the surface area cul-
tivated by the two groups. Pump owvners control over twice as such land as

NOR pUBD Owners.

" other points are interesting in that they describe the land situation in
the projact area; however, t.he‘y shed no light on the characteristics of

an innovative farmer.

Production Goods

This is an area in which there are substantial differences betwesn
pump owners and non pump owners. In general, FOs as a group own more of
practically every item mentionsd on the questionnaire. When the numbers are
converted to percentages, the results are evan more startiing. A few examples
have been chosen to illustrate this point.

331¢ is a question hers of "decrue”™ sorghum, a variety planted as the-water

-recedes which utilizes residuval moisture.
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__Average Rumber of Articles Per mﬁ“
' {1980-81 dry season)

¥ _¥0
— 'pi.to_gue' G g 36

donkey ‘ I e
*daba” 5.0 <9
granary 1.0 d
Wwoven grass sacs 4.6 3.6
radio/cassette player 3 ‘e
flashl ight 1.0 «d

In every category, t: :.isportatiom, agriculeqn.l tools, storage facill-
ties, and other, N¥Os dis:xi2 of considerably fewer articles than ¥Os vhich
leads to the conclusion t!at their financial resources — both in capital
and income —— axre substrrtially less than those of pump owners.

It is important tr. note that no improved implements other tihan pamps
were used by sample f::asrs. A need may be created for such eguirment as
plows and seedexrs in +:e next fow years as the surface area cultivated by
individual farmers i'creases due to pump irrigation. At the present timm,
though, all farming technigues used by POs and NPOs are identical.

Storage facilities are wiite basic. All ut one pump owner in the

- sample had a grarery vhile most non pump owners use 2 room in the housse in

vhichtheyshoroth‘ckgrun. The grain is stored in sat sacs wven by the
women of the corpound ard placed on the dirt floor. This avoids the expense

6{ plastic or jate sacs vhich may cost as much asg .500 i a piece. Since

3g4e Annex No. 12, Table 0. 1
35psunded to noax'c.sl: one-tenth

36!.435 than 9.1
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_ farmers have not experienced serious losses during storage, they are generally

rot interested in chinging to more expensive methods of storing grain.

Farmers, both POz and NFOs wexe on the whole unwilling to d:l.;lou
the mmber of grain sacs stored in their compounds. HNot only did they fear
what Action Ble might do with the information (resulting in increasel taxes),
but they were also concerned that Eheir neighbors mot £ind cut becsuse they
would, so0 they said, immedistely be besieged by pevple asking for hand-outs.
In some cases, not even the women in the compound would know how much grain
;n: stored, the amount needed daily for the family would be obtained by
an older maie from:a locked granary. Thisz reticence to communicate accurate
figures may bhave caused an underestimation of grain sacs (i.e. stocks) by as
much as 30%.

Regarding radio/cassette players, although the nusber of NFOs who
own one is negligible at present, they are an article which confers status
upon the owner. Many of the young men returning from rural sxodus kxing
a radio as a.vgift for a family member. The distribution of this item should
be monitored in order to provide some idea of the andience which could be
reached by agricultural radio progi:m Ircadcast in Sonrai. There is already
a potential for using this means of non-formal education with pump owvners
since one in tlree owns a radio/cassetts player.

Two other points vhich differentiate FOs from HFOs where production

goods are concerned nretlnagcotfm«pipmt, and the distance travelled
by the fammer to parchase it,

Age of Farm WTI
Years since set PO WPO

0-2 83s 66%

3-~5 1ce 21s

37 1nciudes transportation, tools, and storage guods but does not include other

items haing agricultural uses. See Annex No. 12, Table Ro. 2.
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Years since purchase: PO_ NFO
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P .- ownexs have purchased 17% no:. e@dpmt. in the last two years
than non pump owners, and obtaiﬁd or rtphccd ;3& of their inventory with
the last five years. Non pump owners have purchased 88% of their esent
tools within the last five yuti. This chart demonstrates that much of
the equipment must be replaced at relatively short intarvals, based on the
NPO's expenses., HNevertheless, either the nesd to buy 4ools for a larger
labor force or simply the availability of fumds has encouraged pump ownexrs
to invest more heavily in farm equirment than non pump owners. -

Another indicator of the availability of financial means is the distance
a farmer travels to purchase agricultural tools or other iteas.

Distance Travelled to Purchase All Items °
{pump equipment excluded)

2o X0

~ Villages ' 47.18 568
Long bush market 21.3s 2.3
Dire 13.18 13.8%
Mopti 6.1 1.7%
Bamalo , 8.2% 7.08

-+ other ’ 4.8 -

Non pump owners purchase 90.7% of their equipment in the Dire "Cexéle”
while only 81.5% of FO's farm implements are prchased locally. Though the
majority of purchases are made within a 25 kilometer radins of the farm,
pmp owners buy almost 20% of-thek groduction goods in urban centers at

jeast 400 kilometers away. Unly nins percent of non pump owners manage to

385ee Annex No. 12, Table No. 3..
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travel as far.

Conclusions

Based on the sheer mmbers of articles in each categary, one is easily
led to conclude that pump owiers dispose’of such greater ihancial resources
than 4o non pump owners. Their farm equipment is relatively newer than non
Jump owners, although most of it (over ém) hasg been purchased or replaced
within the last five years by both groups. Pump owners are able. to travel
farther than non pump owners to purchase their tools; however, 808 of both
groups purchase their farm equipment either in a small village, at a laxge
ash market or in Dire, all within a radius of 25 kilometers from tuecir
homes. Apart from the pumps, there is no difference in the type of agri-

cultural implements used by pump owners and by non pump owners.

PRODUCTION DATA - 1980-81 WHEAT SEASON

Although diesel pumps have only been s0ld in the project area on a
Brosd basis for the past two years, in 1980-81, 78872 of the smmple wheat *
fields were pump irrigated. Due to the extremely low river level in 1980 --
a one hundred year 1owA0 — an estimated 80% of non pusp owners either did pot
seed at’ all, or abandoned their fields within the first two months. Despite
two and even three random drawings of names, the final sample of non pump
owners in most villages consisted of the few non pump owmers in the village who
éouumed to cultivate. Of these, 60% made soms type of arrangement with pamp
owers to have their fields irrigated by pmmp. Thers were xceptionally few
calabash farmers during the 1980-81 season. This sitoation emphasizes the cxu-

cial role pamp irrigation has to play in agriculturally marginal regions much
as the Dire "Cercle”.

3%ncludes pump irrigated fields of non pump owners.

40gee chart of averages and graph, Annex No. 4, Tables No. 1 and 2.
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Harvest data

The collection of this information was seriocusly affected by the finan-

’ ¢lal and management problesis’ which plagued’ thi froject. Only estimates can

be offered here based on data which is scanty at best.

Production Results for 1980-81 Wheat Season

70 ] wo

| (extension div. results) (stat. div.)
Total measured production : 880300 kg. 4950 kg, 6141 kg.
Average production per hectage 2071 kg./ha. 732.2.%g. /tia: 2013.4 kg./bhe.

Estimated total production

for sample 20.9 tmu“‘ 7.4 tons 2.5 tons

The actual production per hectare for pump owners is probably lower than the
extension division estimte.‘z buf. cloger to 2,000 kij./ha. than the 732.2 kg./
ha. proposed by the statistics division. Because of the more intensive cul-

tivation of the NPO's fields, they have a higher productivity per hectare than

PO's fields which cover a greater surface area.

Agricultural Expenditures and Reeoiﬂ‘3

Nineteen pomp owners spent a total of 1.046.285 MF for seed, hired labor,
fungicide, chemical fertilizer and tractor plowing. rmty NOn DUNp OURers
spent 585,975 xr for the some inpotz (mimus tractor plowing). Before adding
any pump related costs, the m-ovmu' investsent in faraing is alresady 606
greater than that of non m owners.

The investment in pump irxrigation can bes bruvken down as follows:

4lyetric tons ~ 1,000 kg. or 2,200 1bs,

42pytension sexrvice data tends to be overestimated.

GSeeC:OmeigatsA&Bpp. 18-19 in Annex 1 to the Action Ble project paper.
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Irrigation Related Expenditures - Totals

S emol el e Cmin . e -:'_9_(?‘.?)‘...- . .Associated mltl‘»
. Pump equipment _. . 3,438,270 WP - . 490,000 ¥
oPetnt:lnLeosts‘s 1,927,825 nr 439,720 wr

Total _ 5,366,095 ur 929,720 mr

Average investments for each group aretS:

Calabash farmers 29,300 o
Associated farmers 92,970 nr
Punp HGwners 337,495 w

Pump owners are investing 11,5 times vhat "celebasse” farmers spend on
their crops; asaocht@ farmers spend 3.2 times as much. Do their returns
justify their expenditures?

Taking an average of Bourem wheat prices over the 1960-81 year,47 the

following equations show the profitability of the crop for the non pomp

“an estimate derived from dividing the total pump payment (175.000 WF) by

.the average number of hectares cultivated (2.5) and multiplying by the avexage

Tfarmers (10). ~Pump owners did simpler calculations, usually dividing costs by

#f

the pumber of farmers with some attentisn pall to surface area irrigated by each

- (e.g. if four farmers shared the pamp and cultivated 2 lm., 1 ba., axd 1 ba,,

their respective shares in the costs wonld be 87,500 MP, 43,750 W and 43,750
¥r, plus fuely.

4Srhese figures are unierestinated because farmers refused to communicate the
amount of diesel fuel purchased from private merchants.

465e¢ Annex No. 13, Tadble No. 1.

_ 47rhe high was ,235 MF, the low ,165 XP, and the average ,215 .
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*Calebassiers® 2013.4 kg./ha. x 215 ¥F x .5 ha. 48 o 216,440 wr

I

Associates 2013.4 kg:/ba. x ,215 MF x .7 ha.= 303,015 W
The net profit for “"calebassiers™ is thas 167,140 MNP and 210,045 W for

associated farmers. Calabash farmers have increased tln:lr. investment sevenfold

- while associated farmers have earned almost two and a lalf times what they

spant. These are hoth respactable rates of return although it is important
to note that the cost of the farmexr's own labor and that of hi- family seabees

has not been included:in this equation. If this hidden cost were included, the
new totals would be considerably less.

cost Profit
*Calebassiers® 120,900 Mp4? 95,540 @
Associated Farmers 178,615 or 124,400 W

When family labor costs are considered, there is little alvantage to being

an assoclated farmer.
The cost-benefit ratio for puap owners will be shown at thres Adifferent
production levels to give a moTe realistic view of their harvest. A reasomable

estimate of average production is 1;500 kg./ha.

‘qrhis figure is slightly overestimated in the sample. It is clpser to .3 ha,

shich would mean a gross @ofit of 129,865 NPF or 100,565 W net profit for

calabash farmers.

‘9!'0! -5 ha., "calebassiers®™ worked 183.2 person/days. Assodiated farmers' work

days were included in the general NPO calculation for person/days worked. An
estimation for their labor time hasz been obtained by averaging the person/days
worked per hectare for FOs and NFOs (244.7) and multiplying by .7 ta. The mini-

mm wage of .500 MP per day is used in these calculations. Sew Parson/Days

Worked, Annex No. 14, Table N, 1.
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732.2 kgi/ba. x ,215 MF X 2.5 ha, = 393,560 P _

1,500 kg./ba. x ,21S MF x 2.5 ba. = 806,250 MF L
2,072 kg./ha, x .2is"mr”: 2.5 ha. = 1,313,160

If the costs are then subtracted, the profits at each level of production

are as follows:

For 2.5 ha.: Profit A Unpe) - profit 3°0(in wr)
(excloding cost of family labor) (including cost of family lakor)

732.2 kg./ba. 56,065 | 97,6885

1,500 Xg./ba. 468,755 315,005

2,071 kg./ba. 775,665 621,915

It is evident from these figures that a harvest of 732.2 ky. per hactare
is not profitable, given the expenses, particularly if the value of family labor is
taxen into consideration, Even a harvest of 1,000 xg./in.aﬂuch sesns to be reascn-
ably profitable when excluding the cost of family labor (200,003 Mr) is hardly
80 when it is included (46,255 MF). A minimm production figure of 17500 kg./
ha. on a surface area of 2.5 hectares assurses a reasonable profit at an average
xice of 0,215 NF/kg.

If farmers were to cultivate four hectares per pump as planned in the
project paper, the results would be the fOIIWitqa

Cost-Benefit Ratioc for 4 Hectares +

in wMr)
Gross Profit profit A Profit B
732.2 m.m. 62’.6” 133.365 -72.335

- . - . .

50008 worked.307.5 person/days on 2.5 hectares,” <~ I
517,000 §g./ha. x .215 NF x 2.5 ha. = 537,500 MF.

szltvmge price is maintained at ,215 MP/k}.; operating costs have been increased
to 270,82% for 4 a., the pump payment remains the same for a total of 445,825

MP, Lalor costs are increased to 256,200 MP.
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Gross Profit . Profic A Profit B
1,500 kg./be. | 1,290,000 844,175 587,975
2,071 kg./ba. 1,781,060 1,335,235 1,079,038

Tl ane

Before the arri.va:-l. b:! the diesel pumps, farmers 4id rot pay such atten-
tion to their production costs. Most farmers saved their seed from one year to
the next, paid any hired laborers in food or kind, and met their other needs
tlrough various arrangements with their neighbors. 1If they sold their wheat
for 216,440 MF, they had sarned 2lod of monay.

The expenses associated with owning a pump have forced farsers to begin
to think differently. Although they do not yet add up all their costs (pax-
ticularly those paid in kind rather than in currency), they 4o know that they
need to harvest enough grain to make the payment on their pmmp and pay for
fual and other related costs. They can then determine if they have alot left
over or not as such as they would like. To most area farmers, 468,755 MF is

a great deal of mo-2y to have remaining after credits have been repaid. It

will be interesting to note in the future whether pump owners attempt to increase

their hectarage, or remain satisfied with the sums they are presently sarning
on 2.4 hectares.

As more money begins to circulate in the project area, it is likely that -
payment for services will be demanded more frequently in currency than in kind;

. hovever, if gn:i.n shortages reamain acute, people may prefer to saintain grain.

" stocks for the day when grain is so scarce, money can®t buay it.

Associated farmers are emadbled to cultivate a larger surface area than
calabash farmers through the aid of pump irrigation, but their costs are so
high that the benefit from additional production is lost. In effect, they are
paying pomp owners an exceadingly high rent for the use of their pmp. Not
only do they pav for operating costs, but they share in the pump principal

as well, The punp owner makes cut quite well, but associated farmers eazn



vexry 1little profit. The major advantage this year was boi.ng able to remain

mthoniroregionmtar-, rather than be forced into exodus because of

S g

Ul W

the low river level.

TS

Person/Days Norked-

One of the most dramatic effects of pamp irrigation is the reduction
in work fime as compared with calabash inigatinn.s’ A amp covner®s field of
2.5 hectares required an average of 378.1 person/days from groupd prepsration
through stocking the grain inthe granary; non pump owners spent 241.8 person/
days for their .5 ha, fields. ¥When these remilts are converted to a per hectare
rate, the difference is even more ronounceds

Punp owners 157.5 person/days per hectare

Hon pomp owners 483.6 ptrson‘/days per hactare

The non pump owner spends three times as much time producing his wheat
as the pumpowner., What factors other than pomp irrigation could Explain this
great difference?

The time required to walk to the fields is not a possible sxplanation
becavvee it has already been established that MPOs' fields are clossr to the
village than FKOs' fields. A

The laborers in an NFO's field say be less productive than a FO's workecs
for a variety of reasons: 1. the compound head is older than his PO counter—
.pu-t and his physical abilities may be declining; 2. ¢iven that they have less
land to cultivats, they may work slower than FOFs who have five times as much

mewch&emm&tm:ads.m&.mmumm

535ee full table divided by in Annex No. 14, Table No. 1.

S4cee 3iscussion of Pield Distance from Village P. 29,
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winnow their wh:ut. who are paid 3.2 kilos of grain forevery 30 to 40 they

they are not paid, it is patural that thqlmm wozk slower.

The construction of irrigaticn canals is a much more arducus and time-

oMyt e

conmming task for nmon pump owners than for pump owners. The latter nesd only
construct shallow (S to 10 ca. deep) troughs to lead the water from ths crowm
of the hill where the pump has mtqi it t© the fields. In contrast, farmers
irrigating by calabash, m-st dig canals to their fields, freguently as desp

ag two nmetars by a meter wide and as long as 300 t©o 500 meters. The time
spent on this activity by individualis deperds on the mmber of cooperating
farmers; it can- easily take a month.

Pour pump owners paild a tractor to plow their fields, but this was nmot
averaged into FO labor time, thus doss not account for fewer person/days in
this category.

The mmber of days spent qguarding the fields was practically identital,
in fact FOFs spent an average of four days more.

The NPOFs are noted as having spent nine times the amount of time nesded
by POFs to harvest their crop. Tours of the area at harvest time indicated that
FrOs wouldhave higher yields per hectaxre thas FOs, but the larger surface area

cultivatel by POs would mean that thair total production would be greater than

-non pamp owners. The production per hectare, then, could not be said to dave

necessitated more time spent by NPOs to harvest (“eir crops than I0s.

An important consideration which must be discussed here is interviewer
error. 1In several cases this was corrected vhen discovered, but it is likely
that some ctrcn: exists in the final results, Both for harvesting and fertilizing,

mhtmims:mddghwtkothcgghdwcmmuskmm
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accomplished, rather than the actual time spent in the activity itself. In
this instance, the margin of error should be considersd to be 153,55
The varicus reasons cited above which might explain the difference in
pearson/days worked by pump owners and non pump owners can be accepted as con-
tributing factors, but the central explanation is undoubtedly the reduction
in work time afforded by pump irrigation.

Production Constraints

Various events occurring over the enuru' of the cropping season may

serionsly reduce production. Thess may bs due either to natural forces or

controlled by man.

By far the most commonly mentioned ptc:l:‘l.-"’6 was the inadequate supply

of wvater. Farmers who had closen mot to cultivate in 1979-80 cited this
reason in 44%v of all responses. A large number of mon pump owners 4did not
farm the 1980-8]l szeason due to the low river level at planting time, and most
of the sample farmers when asked whether they would cultivate next year s
answered that it would depend on the water supply.

For the pump owners cultivating this year, the incompentence of the
Action Ble staff congtituted by far their most serious constrzint.on productiom.
The failure to provide promised seed, lateness in obtaining cutting pemmits,
insufficient quantities of motor oil and diesel fuel delivered at planting time

reduced bectarage planted by an estimated 308 and delayed planting by as much

as two morths in some villages. Purther, a diessl fuel shortage at the critical

55the fertilizing data was discarded for this reason. An estimate 6f 7

days per hectare was applied to both samples vhich were then calculated accore
ai.nq to surface area.

565ee Annex No. 8, Table Ro. 4.

e,

L LT



102

. gl .

moment of wheat maturity (the milky stage) threatened the fecundity and mutri-

. tional quality of the developing seed, at the same time reducing the total

-.production of those tm&-u;lbh to obtain:fuel from other-sources. Although

the latter group was a relatively small pexrcentage of the total, 57 the anger
and profourd distrust of M‘t.ton Ble which developed during this period may

plague extension activities for many ysars to come.

Crop Damage
What kinds of diseases and animal pests reduce wheat production?
l:.:l:tt.lc or no diseazss in vheat fields has heen noted, altlough "charbon®
or smut is a prevalent disease of barley, according to area farmers.

The nost serious threst to wheat culture was felt by 55% of sample
farmers to be posed by birds. Although an OCLALAV noise machine has been
tried in the area, it has proven to be ineffective. Posting family mesbers in
the wheat fields for one to two months as harvest time approaches 1s the

method used by all area farmers.

Second in importance was damage caused by domestic animals vendering into

the fields and trampling or eating the young shoots. Seventeen pexrcent of the
respondants cited this reason. When aszked why they didn't Inild fences arommd
their fields they replied that they were unable to obtain cutting permits from
"Eaux et Forets.” )

BFodents were oconsidered by 4% of the farmers to be a major prublea,
shile inu;:ts and lack of water were sach cited by 7% of the ssaple. Although
they were not mentioned by many farmers to be of particular concern wild pigs
("phacochere™) also cause damage in unfenced fields.

57&11 Pump owners complained about the shortage but only an estimated 10 to

15% experienced as much as 25% losses (based on observation).

vowgkar .

L]



103

7 paslc measures could be tiken“Fuch as obtalning Ebtting permits to allow

i Firners 65 fente their £1e)da"ahd Itrcficlng &' RoYe effective method of bird

® o £7

For the prasent time since dissase does not aypear to be a major problem,
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Traditional FParming Techniques

%With the exception of tha:length of time fields are lnft in fallow, thexre
is no significant difference in the traditional farming techniques used by
pump owners and non pump owners.58 Because of their larger landioldings, puwp
owners can leave their fields in fallow longer vwhile NFOs are obliged to farm
their land more intensively.

The decision to weed or fertilize a £ield is more an individual preference
than a group characteristic. Fields which are situated nesr a migratory path
of cattle will receive more mamure than those shich ars not, & question moce
of location than aconsciouschoice on the part of the farmer.

Wheat is seeded by the hroadcast method and usually watered the same day
for the first time.? The force of the water entering the "cuvette” inevi-
tably pushes the seed to the far corner of the plot augmenting the plamt
density there while lelvipg the area nearest the irrigation gate almost bare.
To compengate for this effect, pockets of seed are planted in the raisel eiges
ofthnplotsaadtr_ansplntﬁaturamhb!m in the bare spots.

' It will be important to follow the rates of adoption of improved tech-
nigues for the two groups. An interesting case in poist is the decision taken
by four pump-owners to have their fields plowed by tractor. This choice

SSS“am Ho, a' Table No. 6.

S%mis is why the person/days worked for these activities are combined.
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could be a remlt of either available funds of a groving agpreciation of the

-value of machines, both of vhich may have been’ influenced by the Astisn Ble

mjm.“ T A T bl S B poly 25 Ry ol P ea

Daproved Techniques

Action Ble classifies “planting date” ss an improvel testnigue altiough
nost farmers know when the idesl ghenting cate 19 (hetwesn 18 Ostaber ond 19
Novamber). If they 4o not glast at this tine, 1t 1o ue 9 othar sOUNeS ~

field preparation incomplete Sue to Jate sesgium harvest, faafeguete seed supply,

ata,

Sewvexsl tons of shanissl fertiliser wese steoshed st the Action Do offifee,

ut 11tt1e wes distridutal during che 1900-0) vhast 000008, Lesc Shun o ten®l
was trensported to the Denghs Sester, snd thet nush ¢nly bessuse of the Sisest
intezsvention of the sester shiaf.

In terms of insaeticides, both NCH snd SOT aze sveilsbie fa Pise, tue
ot videly wsed on ereps by oither P08 o W0, Mothing sbowt the henerde o
asnutions vhioh should be shemrved vhile using than fo Ao by fasears, ool
1ittle or nothing by ABO entencies sgents,

Mo farsers wvars obessvel deaining thels flalba.. Due 00 the high dey
content of the seil, wier often stanle 1 ¢ vhest fichde 00 Jong s e
days. Although so sericus gechiame «ith strov sut hove bess seperted (it

is 1ikely the 1oes) verietics heve afiopled to this eondseien) the threst 10
poses to the crop rensine and shouid be swaiteved.

“Atm-ou-. salying oo & trastes fasvesees farnase’ depundeanve on

factors ocwtside tiwir contsels feel grices, ewilebil ity of spasre prte (the

& .

L
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1.7.2.G. Troctor is & Carmap mdel fov Wich 41) are pasrts et Be ingerial) ale.

Sygeric Tos.



105

® ° 3

Apart from the focur farmers mentioned .!.n the sections on Agricultural
Expenditures and Tracitional Farming Techniques who hired a tractor to plow
their fields, and the use of pump irzigation, no other improved agricultural
techniques are used by sample farmers in the projact ares.

Despite the five years Action Ble has been in existesce, most farmers,
vhen asked why they did not use improved technigues replied that they 4id not
know of any. This situation does not zecommend the effectiveness of the ARO
extension service, It is to be assumed that the model farmers (“paysans pilotes™)
sho theorsetically work closely with the sxtension agents have at least heard
about varjous improved techniques, even though the data slows they have not
adopted any.

Due to the inadecuate data supplied for non punp owners in this table,

rainy seagon figures will be substituted in order to provide a contrast with

the information for pump owners.

Reasons Improved Techniques Mot uad‘z

0 Rainy Season
bon't know any 438 a3s
Don't 1ind thes advantageous - -
Don't understand them 268 8

None are available n 108

Too expensive N -
Othex - -

Only 31%:of the pmmp owvners gave ar answer which definitely indicates
that they know what improved techniques are. Twenty-six percent claimed they

Qidn*t understand them which either means that they were poorly explained, or

62g9¢ Annex Nos. 8, 9, 10, 11, Table No. 7.
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that the farmers didn’t understand the question being asked, i.e., they don't
know what inproved techniques are. Forty-three percent stated plainly that
they were unfamiliar with any :ln;zovod methods of farming, other than pump
irrigation. Sixty-nine parcent of the FOs uit: vhom the extension agents spant
most of their time over the past two years declared that they either did not
know or did not understand any imgroved techniques and 83% of non pump ownexs®
made the same statemant. Not only is one forced to conclude that the AND
extension service is not effective in commmunicating with model farmers, but
also that the dissemination of this information to other groups has ot occurred
&s described by the “paysan pilote™ method.

It is not to be expected that all farmers can be reached by the Action
Ble Extension Program within the first two years; however, 1if no shift is
observed in the reasons given for not using improved techniques (e.9. from
"don't know any"™ to "ronecare available®) over the next few years, the choice
of extension method should be reevaluated.

Uses of Wheat Straw.

Rot only does wheat provide the Sonrai with an important food and cash
crop, but the straw iz also used to mamfacture varions household items and
may be an important food supplement to village livestock,

nllthoughpupmsgmwmc wheat and thus produce more straw, non
pmp owning families make much greater use of it. This situation could be a
remalt of having less money available to Buy thess itemg from someone else,

or that the NFOFs are exploiting the econtmic potential therein.

63'1‘hm= rainy season sample was composed entirely of non pump owmexs.
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or xror
Matnaking s 29%
Mud bricks M -
Mamufacture of Housshold ItemsS4 - 28
Grating 3 33e v
Other - -
None  g4n 17s

It is likely that more fields ars grazed than those noted gbove, Int
neither FOs nor RFOs noted thiz for theair own animals. Either they 4id not
consider village animals graiing in harvested wheat fields a "use® of the straw
in the same sense as weaving mats of it, or they choss to cache the axistence
of their herds, Only one farmer noted that he transported wheat straw back
to the coopound to feed to his animals.

What is particularly striking about these figures is that 508 of NPOFs
utilize their wheat strav to construct various household items vhile only 13%

of POFs do s0. Most pump owners, 84%, ignore the economic valus of their
wheat straw,

¥omen's Agricultural Contribution

In conptrison-with the Bambara, Sonrai women contribute very little to

agriculture. In the Segou Region, it is cosmon to see Bambara women working

. alongside men i.n't.he fislds throughout the raiany season, wvhereas in the Sixth

Reglion, one rarely sees women in the fialds except at haxvest time. A Bambara
soman may tend a small vegetable garden to provide ingreliemts for her sauces
as well as selling vegetables in the market to earn some money for herself. In

contrast, there are few vegetable gardens in the north and most are cultivated

6"s::m:h as baskets, mattresses, etc, See Annex ¥o. 8, Table Wo. 8.
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by men. This being the case, vhat contribution do Sonrai women rake to the
production of wheat?

Agricultural Activities Performed by Women®?
{POFs and RPOFs combined)

Seeding 29.6%
Transplanting ' 1.9%
Thimning 1.9
Guard ing .n
Harvesting . N
Threshing 29.6%
Winnowing 29.6%

Thus of all the functions pexformed by women, seeding, threshing and
winnowing are the most important, sccounting for almost 90% of their agricul~
tural participition. At seeding time, the entire surface area of the fields
must be planted in a short period of time so that the whwat ripens as esarly
as possible. (vhile there is adequate wmter and before the main onslanght of
birds). This means that every available bhand may be called in to help. The
techniques used to thresh ari winnow grain clossly resemble those of routine
foori preparation which exp::ins why these activities are traditionally con~
sidered "women's work".

There is no signif’.ant difference between FOFs and NFOFs in the jobs

women are expected to rrsolormp however, 42.9% of pump owners paid ron family

members to accomplish them vhile only 25% of NWPOs could afford to hire cutside

wonen.

Conclusions

Pump owners' average production was estimated at 1,500 ky./la. vhile

non pump owners harvested 2013.4 kg./ha., on the average. Before adding pump

65gee Annex No. 15, Table No. 1.
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related costs, pump owners' investment in t eir ficlds vas 60% greater than that
of non pamp owners. The net pxofit for cala>ash farmers (excluding the value of
family labor) was estimated at 187,140 MP, for ron pump owners who arranged
to have their fields krigat;ed by pump, 176,700 MF and for pmp owmers,
468,755 MF. If the cost of family labor is considered, the relative profits
are 95,540 MF for “calebassiers®, 92,150 MP for associatel farmers, and 315,005
MF for pump owners. It is obwious from these figures that a farmexr who asso~
ciates with a pump owner .is earning only one third as much, and possibly evan
less than ¢ calabasa farmer. The advantage is that in a year sach az thiz one
vhen the river level is quite low, he may stay in the area and cultivats,
rather than being forced into axodus like 20 many caladbash farmers vere. Pamp
owners, on the other hand, are £inding the experimept quite profitahle., If
they were to cultivate 4 hectares as planned in the Action Ble project paper,
they would earn (labor costs included) 587,9i! MF. The arrival of the punps
and the fixed costs associated with them have encouraged farmers o begin thin-
king about the costs ifivolved in wheat tgltivation,

Pump irrigation has resulted in a drastic reduction of person/days nesded
to produce a crop of wheat. The data showed }51.9 5/4 per.-hectare for pamp
owmers and 483.6 p/d per he. for non pump owners.

The natnral obstacle farmersg face in the project area is the adeguacy
of the vater sapply. The lost serious problem in the 1960-81 vheat season was
the incompetence of the Action Ble staff.

" Birds are the most serious pests, accounting for field losses of 308 im
severe cases. They are chased from the fields by women and children vho gen-
erally guard the fields for .tuo weeks to & month preceding the harvest.

Traditional farming techniques used are: knowledge of the seeding date,

calabash jrrigation, spreading of organic fertilizer, and transplanting (kobe

rice}.
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inptoveﬁ techniques apart from pump irrigation are mot widely knowm.
There is some familiarity with insecticildes and chemical fertilizer, ut it
is rare. Four pump owners hired a tractor to plow their Mt!;.ldsthhr-x.
¥When asked why they did not employ improved teclmiques (other than pump
irrigation), 69% of FOs replied that thay either were not familiar with any or
did riot understand them while 83% of NFOs gave the same response. This situ-
ation does not recommend the effectiveness of the Action Ble extension service.
Although wheat straw is adapted to the mamfacturing of houssehold items,
only 50% of RPOs said they used the straw vhile 848% of FOs made no use at all of
the straw.
Sonrai women do mot play 2 large role in the cultivation of wheat.
They participate only at seeding time and to thresh and winnow the grain after °*
it has been harvested. 1If possible, non family mesbers are hired to do this
chore: 42.9% of punp owners hired cutside women in 1981 while only 25% of

non pump owners could afford to'do the same.

Market Survey

Goals
The market mcy“ was designed with three aims in mind: f£irst, to

chart baseline prices of various commodities in order to allow future comparisons

66ogtscial prices are controlled in the Dire outlet of “Somiex” and grain stocks

distributed through "OPAM"; however, since supplies of staples sent to Dire are

either inadequate, purchased ixmediately by merchants and resold at higher grices,
or resexrved for goverment employees, most farmers do not benefit from these

institutions. Therefore, the following discussion refers to the black market or
"marche parallel®”.



© t0 be drawn; second, to determine seasonal price fluctuations which will allow

. the identification of any effect on market prices dne to the project; finally,
to deternine an approxinmate rate of inflation,

Method

. . It was planned to conduct the sarvey in u’nu markets of warying impor-~
tance: Timbuktu and Dire represanting the towns, Bourem, Dangha and Rirchamba
are major bush markets, and Tyesson and Katua are suall village markets.

An interviewer was assigned to each market to collect price information every

15 days at the weekly markets. They were then expected to maintain a graph of
sach food type: cereal grains, oils, meat and other protein sources, vegetables,
seasonings, energy needs, food prespared for market day (fritters, etc.), snacks,
lnxury goods, personal items, and animals on the hoof. .

Froblems

' This survey progressed well through the 19680 rainy season but started on
jts decline in September. The interviewer who had been posted in Timbuktu
solely for the market sazvey quit because several of the serchants he bhad intex-
vieudcmplaindhmtuﬂymthcnsam.s’ In October, all the inter-
viewers wore notified that the sarket survey would be taken over by an inter-
viewer assigned to do only that, starting in Novesbex. lsmastuﬂsuuo_
chtained, he would begin his weeklong tomrs of four village markets. In
| Pelwuary, vhen funds still had mt been made available *o the statistics division
: m assure his transportation, the other tinterviewers ware asked to bagin col-

lecting sarket diata again., By this time, there was no money left to pay for

€75e was the only interviewer assigned to his natal village in an effort to

event exactly this type of :I.ntu.-vontion by the family.



trapsportation for those interviewers who needed to cross a river hranch to
reach the market, ror for those wiv were obliged to pntchnao variocus items
before the vendor would disclose their price. ¥o gasoline was mide au:lh-hlc
to the :upsxvisor so that he could oake his weskly rounds during this time.
Given these circumstances, it is not surprising that only three markets
were followad with any contimity, Boures, Tyesson and Dire. These tixree loca-

tions still provide prices for a town, a large bush market, ard a small village

nrket.ss

Market Trends

Despite the problems encountered during the courss of this suzrvey, some

interesting trends were illuminated.

Mapufactured goods imported from scuth of the Nopti delta become increa-
singly expensive the further into the bush one travels, tims a charge for
transportation is added on to the merchandise as well as a profit sargin,

‘ Items produced in the villages or entering Dire from the morth (milk,
salt) ara less expensive in the bhush markets than in the town of Dire. i

{ M;-is-.n general inflatjonary trend, but soms items are more affected
than others. MNotable pricerincreases were seen for such items as sugar,

i swhich rose 26.6% in Tyessou from June 1980 to March 1961, salt and coffes

which both roge:18% over the year, and kercsene wbhich rose 33.8% over mysarida
time. The prices of food items produced in the area vary principally sccording

to seasonal availability, although residents have noted a definite upward themd
over the last few years,

C e m A e e e T

The grain market acts much like any free market system. Grain prices
are highest at planting time when demand is high and seed stocks are low.

; They decline gradually over the vheat sesson and drop sbruptly when grain floods

68s«;a Annex No., , Table No. .
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the mr_kc% at harvest time. Prices are dspressed for a few months after )
harvest ‘due to easy availability, then as stocks are depleted, the price
rises gradually until planting time when it increases sharply and remsins high

for approximately two months,

Conclusions

Apart from these Ixrief generalizations, few definite conclusions may
be drawn from the data collected by the market mirvey, due to its incomplete-
negs, Nonetheless, it should provide plamners vith a general idem of price

ranges for various commodities found in the ares and an indication of the mature
of the griin markst.

BART II1 - PROBLEMS ENCOWRTERED

This section attempts to explain uhy-thd results achieved weare different
from those anticipated. First, the parsonnel at all levels was not adequately
trained or motivated, Secondly, the msans were not available either to orga-
nize an efficient office, nor to maintain effactive interviewars in the field,
Finally, decisions affecting the conduct of the survey were taken by an unin-
terested direction rather than the researcher wvho was, in theory, responsihle
for the cquality of the results,

The proliems encountered fall under four sain hesdings: 1. Administra-
tive Support; 2. Research Division Persomnnsl; 3. Cooperation with the Extension

Sexvice and 4. Computer Talulation of Results. Revommendations will be dis-
cussed in Part IV.

1. ADMINISTRATIVE SUFFORT

The lack of administrative support from Action Ble Dire was directly
respcasible for the loss of labor data in six villages, the ending of market
data in November 1980 and a general reduction inthe accuracy amd completensss

of the remaining information which was analyzed for this report. The missing
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items were all so basic it is difficult to prioritize them; lovever they may
all be classified under "lack of financial committment?,

The research divigion vas allotted 350,000 MF (U.5. $700.7 ) to conduct
11 different surveys over a period of 13 months. Megately main:aining ten

people in the field (over this time pexriod on such = limited funds was
hpon:lhle.sg

at Funds

The day to day functioning of all divisgions was hapered in the long~-
run by a lack of money budgeted for specific purposes and in the short-term
iw the absence of petty cash funds., Whenever division chiefs reqiired small
sms of money as listle as 500 MP, they were obliged tchsk the director. It
was impossible to plan expenditures; items were purchased on a pixcemeal basis.
Not only was this situation demoralizing to the division heads, but it also
urdermined their authority with the agents who, ﬂt.t. a time, never discussed
probleas with their hierarchical chief before going in to talk to the director.
No funis were set aside for expenses incurred during the director's absance
wvhich effectively paralyzed ABD opertions until his return. The use of repaid
pmp credits to assure the functioning of the in: was the oﬁly factor that
prevented the total collapse 6f the extension sexrvice during the 1900-81 ~haat
geason. Normal operation of the statistics division depended on the dhlalrsr
.llnt of the USAID contractor'is personal funds.

After September 1960, no more funds were distributed to the research
division by the direction of AED. By econcmizing, a training program was
conducted in October for the wheat season questionnaires, but supplies were

peid for out of the researcher’s pocket. No mure funds were available for

€95ee division budget in Annex Nogi 18, Tahle Nos. 1 and 2,

it
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the eﬁati:nation of the market wurvey nox for transportation for interviewexs
who needed to cross the river tb reach farmers' fields. Neither gasoline nor

money to purchase it locally was available to enable the mpervisor to conduct

his. weekly control visits. DlMonthly reunions of the interviewers were stopped
for lack of funds, -

Payment of Personnel

Salary payments were one month late from April through June 1980; two
ponths late through October, and at the present writing in May 196) the inter-
viewars have nct been paid for the past six months.

Ia June, 1980 the research division drew up pay sheets for the inter~
viewers ard suggested that research perfiormel could assure the acosunting
duties for that division, Despite the fact that the Action Ble accountant
was fregquently absent, tﬁis suggestion was fefused.

In Septeabsr and December, letters werz written to the direction pointing
cut the effect that late payments could bhave on the quality of the data and
urging that back salaries be paid as soon as pouihlc.-’o

This factor alone has sericusly compromised the quality of data collected
at Action Ble Dire. Intexviewing is a tiring job vhich mast be adequately com-

R R

pensated if interviewers are to be motivated enough to do the work. Since they
i were hired by the iszxuance of a "Fote de Sexvice”™, their mlary was determined
by the GRM pay scale for civil dervants. Acticn Ble interviewsrs received 27,270
MFP per month from which 5,270 was subtracted monthly to repay bicycle loans. If
in addjtion to receiving a relatively low salary for the work they were expsctsd
to do, interviewers weres not paid regularly, it should not have been surprising

that motivation decreased and carelessnes increased after a time.

703ee Annex No. 3, Letters No. 1 and Ro, 2,

s
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Office Space and Equipment

.. Although the research arrived in Dire in December 1979, office space was

" oot made available until June 1980, and then only in a makeshift manner.

Equigment such as & dask with locking drawers, a typewriter, ard desk top cal-
culator wvers requasted in writing in Pebruary 1960 and naver received,

Focket calculators wers purchased for the ressarch division in June,
but all divigion typing was done on the resmrcher's parsonal typswriter or
in Bamako by USAID secretaries.

Action Ble Dire Secreteries

The secretaries did not work under ideal conditions. The main office
was dirty and dusty, buzzing with flies and incessant coming ard going of people.
During the hot season, the office ws stifling by 10 a.m. During the cold
season the windows were kept shut to keap out the wind and people worked in
virtpal darkness. En;tcri.ng the office at midday, it was literally impossible
to recognize people until one's eyes had adjusted to the daxk. IFreguent shor-
tages of typing supplies, the lack of any type of corrector, the inadequacy and
disoxder of £filing facilities all led to the careless attitude soon held by
the Action Ble secretaries abcut their work. It was to their credit them,
that they accomplished any work at all.

By Juns 1980, bmudtumotmimerWMon

accuracy, the Action Ble sacretaries refused to do anwmore typing for the

xessarch division. From that time on all the typlig was done by the resssxcher
herself or by the secretaries at AID/Bamako. It was equally necessary to &
all thefreproduction of survey forms without the aift of tiv: ABD secretaries as
they refused to leaxn how to operate the stencil machine. If it hadn®t been

for the rsproduction ssrvices of AIl/Bamako, the 19580-81 wheit season survey
could never have started on time.
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Transportation

When the order for an Intermational Harvestor Scout which was to pro-
vide transportation for the contractor was cancelled by AID, an orel agree-
ment was roached betwesn’the USAID Project Mansljed and the Malian Project
Director to resexrve a project wehicle for the needs of the ressarch division,
This arrangement proved satisfactory until the otherAMD vehicles broke down
and the vehicle in question was nseded for the general operation of the Action.
At first, the loss of the Toyota was not seen as & serious cbstacle to the
contimiation of the sarvey since two Honda 100s had been ordered in Felxrwary
Y0 assure supervigion in the project zone during the flood season, ¥When the
Hondas wers recquested, emphasis wes placed on the mileage the survey super-
visors would be required to cover in order o adequately control the inter-
viewers. Despite this consideration, the cheapest model of mobylette wvas
purchase and“the research division informad that it would be mfficisnt for
the parposes of the mxvey. Ko spare parts for this model were available in
Dire - even inner tubes had to be purchased in Bamako, In addition, when the
rasearcher returned from vacation in September, she was infoemed that th:
second mobylette had been given to the Sectoxr Chief of Bourem becanse his
neals wers considered more pressing than those of the ressarch divisios.

Tins, the 'ioptg pidk up and Action Ble "pirogues®™ bacame the only means
of transporation available to the contractor from Septaamber 1980 on. This we-

-panted several difficultiea: first, that only the first 12 kilometers >f

the project area were accessidble to é-wheel Falnicles during the flood :~ason

(15 October through 15 March) which corresponds with the wheat sesson; secondly,
the only functioning project vehicle 4id not have a battery and therefore

could only drop people off, it could not wait for the retura as it neelsl a
pcsh fron another vehicle to restart. (The Action Ble Landcruiser ran ssoothly,

ut on gascline which wvas not available); £finally,, since the cutboard motors
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ordered by USAID still had not arrived by Felruary 1981, the "pi;ogncs' vare
poled by employees of Action Ble. Like other ABD employees, they had not been'-
paid for several montbs but unlike them in one respect, they would mot work
without a minizom of payment. Although the effort needed to propel thess boats
was olwious and the "pircoguiers™ claim valid, for divisions which hed no
operating funds, finding the necessary cash to pay for a hoat trip in order

to continue normal operations was not sasy.

The researcher made the last two field trips on foot over a distance of
70 kilometers.’}

Bicycles arrived at the same time as the mobylettes in ordexr to provide
transportation to the interviswers. The ARD chamffeurs were recuested to mount
the bicycles svhich they did incorrectly on purposs. Within a week, pedals
were hrokan on 8 cut of 10 bi%es and had to be socldered back on at cost to the
individuals.

In Dire, spere parts cost 2 or 3 times the price in Bamako. In ordexr
o reduce the cost to theintexviewers, a list of "sost neadedc” spare parts
was made up (as well as one for the BECT mobylette) and communicated to the

direction so that they could be purchased in Bamako and rescld to the inter-

viewers at cost. Ho actionnmas taken,

2. RESEARCH DIVISION STAFP

There were two possible approaches to dats collection at Action Ble
Dire: one was as an indspendent researcher; thiawodmvxkjnginco;-
junction with the existing resssrch division. 7The latter altexnative was
chosen as it promised to benefit the research staff more than would an outside

sorvey unconnecte?® to Actiocn Ble.

nSee Annex Mo, 17.1.



.
® ® “

Division Chief )

The hesd of the "Division de la Recherche, agricole des Etades, et de la
Statistique™, proposed the design of the pretest questionnaire based on suxvey
material available in Dire. He initiated the intexviever based on survey
material available in Dire, He initiated the interviewer training program
and went on frequent “tournees” during the rainy seassn to check on the inter-
viewers ard the survey supervisor. He also participated in the second training
session, held in October, although since then hia motivition hadé besnidimi-
nished by late salary payments and tha lack of gasoline for bush travel by

mobylette. Mr. Samba Guindo's prirmary interest is in agronomic research.

Socio-economic Survey Supervisor

Mr. Abdoulaye Sissoko was assigned the job of socio-—economic sarvey
supervisor by the direction of Action Ble. Very cooperative, he attended the
training program designed for the interviewers and educated a few claszses in
geometyy. He willingly moved cut to Bourem and was prepared to spend most of
his*time on a molylette travelling from one interviewer®s village to the naxt.
He began learning Sonrai. Onby ons critical obsexvation can be made about’his
work: after a year of working closely with the ressarcher on the survey, he
is still unable to identify mistakes on the questionnaires.

iInquiries were made in November to the Center for Economic and Socio-
.logiul Studies in Bobo-Diclasso and IER regarding training wxkshops, but
-thominnoho-bidawmwaot:mmnmmhm
Development and 1ER had none planned in the immediate future.

Interviewers

The training division selecte’ the candidates who were sligible for the
prelininary aptixide test given at the staxt of the interviewer training pro-

gram. Those candidates who had passed their DEF (signifies completion of the
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9th grade) were discouraged from applying, "those who had failed, encouraged.
It vas felt that the successful students m{d leave Action Ble in the fall
when school started again. Girls were not allowed to take the ‘entrance exam,
being told that the work would be strictly sale-orientsd. (It was at thiz time
that the health/mitrition survey was postponed since female intexviewers had
been specifically requested). The anncuncement for the “concours™ was posted
in Dire a few days before the examination was to take place, but not pnhlicized
in the sarrounding villages.which would have allowed young people to apply who
were more sympathetic to farmers and their problems than "city kids*.

Of eleven intixviewers who were hired, only three have showm themsalves
to be capable of producing accurate and complete data.’2 The others sither
did not have a literacy level sufficient to the task, or 4id mot understand the
instructions, or decided that sirce ths a:pc'vislon wms somevhat lax they could
easily make wp data without being detected.

The awount of supervision wvhich the interviewers would require was
underestimited, but the situation wes exacerbated by the lack of fuel for the

supexrvisor's mobylette.

Coordination Among Research Division Personnel

Despite frequent meetings and discussions with the division chief and

survey suparvisor, misinderstandings about the method to be used in filling out

the survey forms wers common. Interviswers complained that each time a 4if-

ferent supervisor would review their questionnaires, they would be given 4if-

ferent instructions. This resalted in a great deal of confusion and unnecessary

" work for the intmiéms. Each time the problem was brought to the resesxcher's

720umar Sicko of Bourem, Cheick Sallah Coulibaly of Hara Bara I, and Aboudaerine

HEamidoun of Tyessoa Koreye.
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attention, she would call a meeting and review the correct -cth;d with the other
staff members. The gituation was much improved in the wheat season after the
experience gained in the pretest, but didn*t entirely end until a single
individuval was giving instructions to the intexviewers: #when the gasoline

ran out only the contractor was willing to make £ield tripe on foot.

3. COOPERATION WITH THE EXTENSION ZERVICE
In July, the Sector Chief of Bourem elaboratel a workbook for extension

agents which was very similar to the questionnaires -of tha rezsaxch division.

It was agreed to substitute research division questionnaires for those areas

in the workbook which were simjlar. 1In that way, the answers would be in a

form which both divisions could use, and would avoid repezting. the same gues-

tions if a pump owner happened to bs in the sample of both interviewer and

extension agent. In addition, collaboration of the two divisions on the survey

was seen as a simple way of increasing the 1960-81 vheat season mmple of pmp

owners.

All the members of the extension service, including the division head

; participated in the October training session for the vheat season questionnaires,’>

The research division ;Itnishd the extension agents with tha necessary office

i supplies and the interviswers were instructel to share their field eguirment

: with their counterparts, which most of them had been doing anyway. It was
ﬁop.amtmcuezs, because of their increased familiarity with the aims of

;.hcmqr gained through participation in the training session,.wuld exect

; more pressire over the extension agents to complete and return their giestion-
naires than had been the case during the rainy season. In addition, interviewers
were placed under the authority of the ZER c¢hief and were required to obtain a

t letter of permission from the latter befors they could leave their posts. This

7350e Annex No. 5.1.
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was perwi@usly the area of most conflict between the interviewers and the
ZER chiefs., The research division supervisor would he_- responsible for con-
trolling the extension agents questionnaires at the same time that he visited
the interviewers.’d

In the end, the effort furnished by the extenzion agents depended to a
large extent ofi the comitment of the ZER. Chief: the two m.— baving the
best completion rates were Foura and Tyessou. In the other EERs, thare was
never much commitment on either the part of the SER chiefs or the extension
agents. Despite the fact that the surveys were an integral part of an extension
agent's job, they were not perceived as such by the cadres of the extension divi-
sion. Before thetraining saessions, few extension agents understood the utility
of the survey. Afterwards, they claimed to have understood but judging frem
theixr subsequent attitudes and cooperation it is questionable to what extent.
Scte made up answers, others demanded bicycles or "primes”™ before they would
do the work. Only three out of sixteen extension agents turned in completed
questionnaires. The staff of the extension division lost interest in the sur-
vey once the research division became involved, and did not encourage the
a:te-n.sion agents to complete their questiomnaires. It was forgottem that the

idea that extension agents participate in the survey had originated with the
extension division.

4. COMPUTER TABUIATION OF SURVEY RESULTS
Sorking towmrds the goal of organizing the data collection effort o
that it would be simple to contimue after the depurture of the USAID con~

tractor, it was planned to hire a computer programmer analyst. He would design

747he head of the research division requested a second survey supervisor from

the direction. An agent was assigned for three days and then transferred o
another division.
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the questionnajres for easy ko}mnchinq, facilitate coordinmation between OSAID,
Action Ble Dire and the DNSI computer center (Direction Mationtle de 1'Iifor-
ntiqu; -et ;h la suumo)' as well as dosign!.ng a program which would tabu-
late frequencies and do cross talulations on all the suxveys which were being
conducted in the field., This would elininate the delays and reduce the costs
involved in sending data to the U.S. for tabulation. -
Several factors combined to prevent this ulan from being reslized. Pirst,
was the lack of gemiine interest on the part of the direction of Action Ble. =
Secondly, the Fortran Compiler needed for the tabulation arrived late in-
country and-a backlog of work coupled with power and mechanical failures delayed
DRSI-s schedule to the point where it left ingufficient time bafore the end
of the resvarcher's contract to do the amalysis. Third, the 1980-81 sample
vas greatly redused dus to the low river level which encouraged much cut-migra-
tion of area farmers thns reducing the ismediate need for compiter tabulation
and plading the emphasis of the program's contrilution on surveys to be con=
ducted in future years. In the course of discussions with the computer pro-—
grammer, it became clear that the analysis of data could not be done by camputer,

only the tabulation of data, and that scmecne &t Action Ble would bave to be

apmedmlﬁiwmuhmdtcmmummm. Glven

the present personnel, this did pot appear likely, tims the main justification

for the expense had been lost. Finally, the financial problems within Action

_Ble reachel a crisis point and all further funding was suspended. Since beither

the programmer's contract nor that wuith DRSI had been =igned, no further actiom

could be taken until the project status was changed. This 4id mot occur bafore

the termination of the researcher's contract.

-
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PART IV ~ RECOMMENDATIONS

It is obvﬁs tint many of the problems outlined above mo‘upocui:
40 the Action Ble project and may mot reoccur; however, certain considerations
may ajd scmeone designing a similar type of socio-economic survey. Recommen~
dstions will touch on the following points: 1. Cooperation with Existing
Structures vs. Researcher Control of Survey Inputs; 2. Personnsl; and 3. In-

country Compater Talulation of Survey Results,

Cooperation with Pxisting Structures va. Researcher Coftrol of Survey Inputs
The intent in working tloselywith the research division at ABRD wms to

inrrove the existing capability for collecting, processing and publishing survey

results. This ptest:p:;osed a certain foundation: educational background ard

experience of the staff, materials and funding for the day to day operations

of the survey, and finally, interest and support of the direction in the con-

duct of the survey and publication of data and the uses made of it within the
other divisions at Action Ble. None of these comditions obtained at AHD,

In theory, the connection between the research effort and Action Bla
should have aided in allaying the farmars' suspicions about the uses to be
nade of the information collected. 1In fact, it was found early in the
season that pump owners and farmers who wanted Pumps wverse -orc cooperative vith-
interviewers than non pusp owners. FPump owners feared that if they didn't
oc;opetate their pomps would be repossessed while those who wanted a pump
thought that cooperation would assure them one. Farmers who received no
benefits from Action Ble were not generally cooperative,

Later in the season, shen the lack of diessal fuel was becoming serious,
identification of the sarvey effort with Action Ble was a definite disadvantage.
One interviewer was told by a farmer to "get the hell out of my field and don't
come back until you bring some diesel fuel®™! even after he had explained that

his job responsibilities did not include procurement of diesel fuel,

a8



o —

- wemade w e s

e TR — b b

o ® >
|

Given the farmers' reasoning, if the project were successful, it would
probably be an advantage for the survey to be connected with it vis-a-vis
the farmer. Relating ;.ntcrvimxs to people they know (extension agents)
farmers would be less suspicious of interviewers ttran if they were an
outside group with no local references.

In the case of Action Ble, the researcher depended on the project
management for Iinmputs and yet was responsible co USAID for the results.
This was a highly frustrating situation as the survey could not be conductsd
in the way the researcher would have liked,

Before hiring a researcher, the USAID project managament should decide
whether a Malian agency is to coatrol the inputs in vhich case the remilts
should be acceptable only to them; or whether USAID is to judge the results
in vhich case a contract sbould be signed between the researcher and USATD
in which all necessary materials for the duration of the survey are pro-—
vided directly to the individual. There should be & sole responsible agent
for the conduct and outcome of the survey. It is important as well to obtain
access to USAID office equipment and supplies, sscretaries and reproduction

services, specifically, in the contract signed by the researcher with USAID. -

Personnel _ )

" It is dafficult to build a qualified data collection unit when its mem~
bers have had little or no previcus experience with conducting surveys. It
is virtvally impossible if they lack the basic educatjon, or the motiwvation
to concentrate on the myriad of details vhich mean the difference between

collecting useful data ard nsting- resources.

Intervievers

Interviewers should have successfully completed the 9th grade (have
their D.E.F.). ¥Ninth grade should be considered the minimm educatjonal level

acceptable, because those who failed the D.E.F., whether from lack of ahility
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or mtivdtion,:.in geheral, experience serious difficulties re2ding and writjng.

Interviewers who are over 30 years o0ld aremors likely to be accepted by
the population than ymngcr people, although a younger person uho is rupu:tfu;.
can develop a productive relationship with older villagers.

Interviewers should not be assigned to their home village. This creates
unnecessary pressures on the individual and in the case of younger people
prevents them from being taken seriocusly by people their parent's age who
congider them only as children.

Interviewers should be placed by twos in the villages if possible.
Growing up in large families, the Sonrai are not used to living alone. This
suggestion was agreed to by all the Action Ble intexrviewers, even though they
would be obligated to travel to other villages to collect data.

Interviewers should be adequat.ely compensated for their efforts and the
difficult conditions under which they live. The GEN pay scale applied to the
interviewers by Action Ble allowed only 27_.270 MF per month, from which
5,270 MF was deducted to repay their bicycle loans. ‘l more consistent effort

could be demanded, assuminc they wers paid regularly, if they were netting
10,000 MF to 40,000 MF per month,

Supervisors ‘

The composition of the supexvisory temns in the ongoing USAID Renewmble
ﬁ:netqy Project shows great potential for wsuccess. Teams of two, an I1I.E.R.
student and a Peace Corps Volunteer follow ten interviewers in a relatively
small geographic area. Not on}y have the I.E.R. students two or three years
background in survey taking goals and methods, but they, as well as the volun-
teers, have received specific training in controlling ths Renewable Energy
questionnaires. Thus the Two team members complement each other in background
and experience in addition to providing each other with moral and professional

support - an intangible factor but one vhich can make all the difference.

h.'
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Supervisors (at least one on each -team) should speak the language of the

\

area where the survey is being conducted.

Administrative Assistant

Another staff member who ocould facilitate the survey is an administrative
assistant or "secretaire-comptable™. The administrative assistant would assure
that on-site typing for the division, as well as travel to Bamako to withiraw
funds ;eeded for salaries and operating costs, and to purchass supplies. This

would reduce the time the ressarcher vas obligated to spend awmy from the field,

Sociologist Counterpart

A Malian counterpart could share supervisory responsibilities with the
researcher. She/he would have input into policy/metlodology decisions to advise
on cultural questions; .homc.r, the ressarcher would makethe £inal decisions
if she/he were res@sﬂe to USAID for the results. This arrangsment would
also reduce confusion in the instructions given out to _intmims. ‘l trained
Maljan would have a better chance of contimiing a well-organized survey, than

an agricultural agent assigned to the job, but bearing little interest toward

the work. It is equally more valuabl._o to train a Malian in a soccessful

sarvey, even though the original design is conceived by an expatriot expert,

than to involve i.mxperi.enced pacple at every la"c_l shich may threaten the

.eventual success of the mirvey. The pexson responsible for the cutcome of the

. survey should have the sole responsibil ity for the choice of personnel

-

at all levels.

Computer Programming ) _ .

Mr. Trey Richardson, the proposed computer analyst/pxogrammer for the ABD

sirveys, suggested that it would be economical for USAID/Bamald to purchase
a standard SPSS program (Statistical Fackage for the Social Sciences) which
runs most of the tabulations necessary for socio-economic research. I1f it

were made avaiiable to all the USAID/Bamako projects, it could substantially

-
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reduce computer costs and would encourage the computerization of all project

material in Bamako.

-
. -
- - ~
=L - L -
et . F . 1. -
- bt ; e : - -
- P it  a L4 R
. . - *
- . - -
-~
-
- - - .
o~
-
——-—-.— gt - - —— e -

"l -

L “
LY ‘_‘



130

o @  BousSwmms

ECONOMIC ASSESSMENT OF PUMP IRRIGATION

IN THE ASD ZONE OF QPEBATION N -

Thnpuwot:hemdnhmudotnﬂmthm%ﬂky'. [
pmfamtmmmmuaudmudhymjm et

faniliss in the zone (see innex II). The euttm: mul um n-u f"f-‘-

good empirical dats co vheat production usiag the AED pusps. ---';—.ﬁ#_b_ E
e N T e

A question remains as to whether the farmers are mnyhtmoﬂvi:h .

the pumps. This exerciss m«mmd mmauiulmuns

necessary to analyzing pusp :lrrigaths profitability. Upon reviering the pre-~ -

vious economic analyses, the folloving assusptions about farmer imputs/outputs .~

vere considared to bde nost critical to dctudn!uhrrnh—fmmﬁ.ubm:y

of pusp irrigation. : L -;;'_--.,f._
. .- : .—.“ﬁw L .—..-é';.-.r':'

1) Probable life of pusp R

2) Quantiry/cost of fuel ‘ SVESCE

3) 7Total land irrigated (all seasom) 1) fum K

L h 14) ml_al
&) Cost of repairs/estinated down-time. N
5) TYields

6) Quamatit} and cost of hired labor.
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several interviews were not undertzken for various reascns. There sre 23
punps placed outisde of the three 2ones which were excluded from sampling )
A brief suzmary of the interviews is given in Annex ITI. Table I gives a -
surmary of the information §lesned from the intacviiws. e o

not use pusp because ABD did not provide credit. maﬁnotmcthm i
other reasons. Omofthcfu-rsbenghtimumdwmcm #ﬂ."-
remainder 32% did not use the pusp this seasm. The sverage size of sheat
plot was sstimated to be 2.1 hectares®. 722 of farws using pumps will grow ’
an average of 1.7 ha. of rice during the rainy seasoa, using the pusp to
supplement rainfall. The range of pump usage (mumber of growing seasme

worked) was from 1 to 3 years. The farmers used 3,997 liters of fusl to
irrigate 21.7 hectares at an average cost of 425 FPM per liter. The average

price paid for labor was 940 FM per man~day. (Note: lLabor price ranged from

500 FM 30713400:K gey-mdi=day-dapending on locality and type of work per-
formed). The pump repair costs was 31,425 PM including any paysmat to mechmnic.
(Note. This exiludes a 25,000 PM fea tormuhmnco'hua Pu‘a-r wau“'a,é
a mechanic). 72Z of the pumps wers assessed to be in good condition (i.e.
trustvorthy for starting a new crop). 35X of the farmers were assessed to be
good managers (i.e. likely to be making a profit). 30X were assessed as
definkely not making a profit. The remsinder ware quastionsbls. 33X of )
fhﬁsﬂmmnﬁntﬂumneldcdmmor“ 22!01!1.1&

were astizated to have less than cne ton per hectare yields.

aot have indicated the entire parcel irrigated, especially when more :h-: u. _‘
pump was working on a contiguous plot. _ _‘:':
cE
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e}

b)

c)

_ tobacco. One farmer in the Bourem ssctor and coe in DicS cultivated .
_wheat plus eo—rdalqunuuno! cnicas, m.am_-lm
-wegetables. lom-ptm-huuﬂ-uuluo!w'pn

_otfmcnlm‘a

o S

e
<
‘:.-

When farmers were asked ths most mmrumtohmnmmpg_

the answers becons varied. Most limitsd their plots an.m ‘
maf:ddotmhhgabhtoehlﬁnmﬂicintfuddﬂch
hckofush. credit or a complats rupture in supply. When P
abou:mmmlmdnummmmdpmt,mlymw'

.- e

ahstnctvbuuhmtotam nfuudmdit llomeo-ll

faetoucnlymthhnch. . ;:§
Mw&crm.mmpomamvhtofmm ,.
growing wheat 1s about two hectares, half the size required by the PP .= 7%
eucaouic snalysis. (Note.the assumption in the PP was that four farmers
tmld owt a pump jolutly and cultivate one hectare each. It is doubtful
that this assumption ever revaived, nor necessarily merited, serious
coosideration at the project implemsutatinn level. T
Othar winter crops
haddiﬂmtothwhatmpo,dnﬁm!mu-nm "'
plots for home consumption. mrmﬂymmm """

-

The PP amticipated that the farmers would use the pumps to supy

allthnfm:lndiutdm:hmﬁmtommmm
nmmfummmmnhy%Mfm tAtS
1:probd:17hsahigh.rntnmonm than sorghom. Itm
lﬁalythatriuvmumbmcituutnbyfmim ‘
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than sorghum. o o

Vhen questioned sbout probable size of rice plot, most farmers Sy
less hectarage would be grown than wheat. Most responded it wokld ber:3d

about cne-half the vheat area. The limiting factor vas again
Tesources.

(Kobs). nutrauumnymmdrym.mmcmu*
by rainfall run-off from surrounding areas.’ mumamﬂm"
mhhbm:mumndmu-mmmn:mw."t
The farmers construct a dike around a portion of the laks bed which allows
then to cantrol water level within the dnterfor of the dikss. Rainfall
often is not sufficiently regular to orovide adequate water. The pumps
will be used to emsure a supply of water. The pumps will allow farmers
to cultivate without supplemental irrigation, Kobé rice in areas other
than lake bottoms. Kob$ rice is a high risk saterprise and it is 1ikely
that size of area cultivated tended to be smsll. The pusps will aldow

- ga increase in hectarage and minimize risk.

There are conflicting stories on datails of rice culturs. Sou farmers
reported that the cost of pumping would be less than for vheat bmo

- 1t would ba uppl-nt:l.ng rainfall., Others indicated that m

nqm:.mub.mmrmmmmﬁ.mm
wheat. Both statemsnts asy be true. Inthneu.o!tlnhhm,ti.-

. zainfall run-off from surrounding areas would likely gwerate w "

for grawing rice is limited. hym.qmmofdn_t
tivation will have to occur ca ohher types of land. =3

There is not much informatiom available on yisld. On.m-b_ -

thhﬂudofhfemﬂmnﬂthatyﬂhdhb&ﬂc.mmhp
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7. Other Considerstions
a) &rhtm«temhﬁtotm-

. hmdumlmtofnchnicm

W f& e
'

‘-mdbndling

T ._"
® @ -
. * O

=d supposedly can go for 2 weeks vithout vater. The Kobé rice aeeds ‘
ut:tevu-ytﬁodays. Allfmsinﬁimdthutbymm !
tobenorcp:oﬁublethmmghnmdm:humdutohm_:’
profitable than whur.. In the absence of other dats, the -ﬂyn_l;g_‘_“
sssune that pumping requirements fortiumSO!ofmwe?-
other factors are the same.

fordotdliﬂgmrdkup:lng cffudth.!ouo-hg. thlvdmo!t!.e-m
fma(padﬂy)hsmi«l,mmmmo fmmmmulm
mmmpctmm.dcpndingmm m-mthpdu!m
received in the clty market of Dirf. Wheat vas priced at 175 F per - 'ff’i?_.
kﬂogmhefmﬂumthmutddmhawmnlpctﬂom
If a fermar ware to prdduce 4 tons of vheat an 2 hectares in & good year
buthadtosm:heroptopardcbtsi-dkm’afmmhoh
mduloo,ooomlmthmﬂh.mldholdmmctotfﬂnm
for several months. Total revenus would be 600,000 versus 700,000 MM
If he had & hectares of whaat with the same yield the price differeatial

mlﬁgmusdfm:rmmmthuumaﬂnmm
for the pump. : MR e

p-ythcaelnn:les Mofthfmhthmmuabutﬂ- '

e -lt‘

‘fequivﬂutotzs,womnamtmt foruhmmhr

dmtimotthompcydc. Inabmo!othum,thhfuﬂ:_- ]
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¢. Land Teanure - : - X

qumtimdidnotauumﬂhumthm MW
to be sufficient quantitiés of land in the area vhich is not « o -_
cultivation such that the subject of land cost would mot enter
hhe analysis to any significant extent. It was revealed throvdr ‘3
interview that land tenure is guits oftes a problem. Lppu-nz;’._' X
uistsaclmotnoblu (m)mmmmamm :

tout:lnunmmnfnforlndmul,utusfmﬂnh A4
caitted. - ’

; - = _k . _’(.‘

Sumsary : R

Tables 2 and 3 give a summary of information cbtained in the interviews
showa in a cost/return format. Any information concerning wheat producticn
oot dbtaihad In ineerviews was taken from Crystal’s report. Estimate coa~
cernfng rice and vegetadble culturs were based on impressions. tabl. 2
presests an aversge of eleven farmers who grew vheat this sesscn. Thus

- farmers who grew vheat were omitted froa averages in this table becasse

costs for vegetables culture could not de separated from wheat costs. Seed
cost for botn wheat and rice are assumed to be the same and are based om
estimates fn Crystal's report. nudkhormhudmulhcuzhyw

farmiysfarthis item does not include food and tes provided workers by a =~ -

fmmmlvﬁmiumumchmputammaﬂtmf;

" . repairx costs ovu'loo 000 . Table 3 inelnd-tqnu cost of allmt

Thtmtgimfot‘ueh-ﬁcsmieuhnwmm
flmm:;cpdd“‘w fmhutﬂmd. quqr.eisdmh _'

= e, g

Crystal report. The value of fa-:l.ly 1sbor is assessed at 300 ml‘q




TABLE 2, COSTS AND RETURNS FOR WHEAT/RICE CULTURE 1/

Costs wnane ¥ pteo ¥/ Roturng whiont Rige
seed &/ 23,528 11,204 Quantity 3,150 kg 1,500 kg
Hired labor 31,500 15,000 Unit value o 175 130
Puel ., 164,220 . 39,100 Total value 551,250 185,000
0il ’ 18,000 4,235 | . ) 9
Spare parts 11,000 - 2,700 Less costs 457, 365 159,790
Mechanic Services 25,000 6,000 Net 93,885 35,210

Sub=total 273,252 78,240  Available pump
" 4 amortization 129,095 M
nnowing & threshing 49,613 17,550
Pamily labor 134,500 64,000 Amortigation
Total costs 457, 365 159,790 5 years ' 140,000
7 years 100,000
10 years | 70,000

M E
1/ Based on average costs and rveturns of 11 farmers who produced wheat this season with the pump

2/ Average of 2.1 ha, vwheat and 1.0 ha, rice

3/ B8eed cost based dn Crystal report
4/ Caloulated at 9% harvest,
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Costs Wheat 2/
Sead 13,728
Hired labor - 18,400
Fuel ) 96,186
o1l . 10,542
Spare parts 17,100 -
Mechanic Services z:.Q‘QQ -

Subtotal 181,006
Winnowing/threshing -3-, | 25,058
Family labor 78,720

Total costs 298,783

1/ Clobal estimate based on 22 pumps,

Rice 2- Vegu-z-l

8,404
11,250

29,325

3,375

2,025
_A4EQ§. S
58,538 350,000
13,162
48,000
119,700

12,800
362,800

2/ 1,23 ha, vhest; 0,75 ha, rice; veg, 0.1 ha, /seasen

3/ Calculated at 9% grain harvest

4/ 32X of pumpa not Veing uscd amortised at 50X other pumps

1/

TABLE 3. ECONOMICS OF AVERAGE PUMP DURING WHEAT SEASON 1981/82 ABD =

Net 24,090

Returns . Wheat Rice  Vep,

Quantity (kg) 1.845 1,125

Unit yploe, 175 138

Total Y&5U 22,875 146,250 t.oo,ooo.

Less costs 298,785 119,700 362,800
26,550 37,200

Available for amortization of pump 87,840

Amortisation 4/
$ years' 117,600
7 years 84,000
10 years 58,800
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P

2~ volime rscorded by Crystal. Unless otharwise specified, the same m

® - @

are usaed for rics or vheat. thdsmmmdmbcl.soowm-m
hectare. Market value is measured at last seasocus high poiant.

m3hbuiauyth.smutabh2mptd122mhth
were considered to cbtain the average. Table Zhis mum;-uf"'
can do coce they decide to finmce the credit themselves. rabh}
to what actually phappenad over the past seasom. G:l.v-botheu'u::
2 & 3) farmers are not making sufficient returns to pay pump 3t
pump profits alons. '

-

Cnclostons -

1)  Pump life ctost S X |

-Hﬁ.mstotspuopcundmmmlbym ’
neclmommlmmmuam that, judpdby.el:lwity
ofmyuroldpm,thlﬁ.otﬂnmmldhobqudﬂn

. yaars. A-ordutimotmmﬂnmhdiﬂianu
accomplish given current economic envircomant of farmers.

11) Fuwel -7 o
-mmmtmtotfmmwmmfon.fmthﬂ~
425 m™/1. noqmtityotfulmﬁmmmuhm.
than projected. smcohdhmdmujormt tmu. -fm
Mhmmmﬂmmmm&m ' g

bythcmjoccm I:u-—dthuﬂnn-tm-
lmm-ﬂmmm:dh&cmkdmump
to pump failure. Smfnmm.n—_tdtc_: -
the risk factor by exploiting adjoining plots of lmd w _'
linkipg cmal systems. Ihrumenaboutnhcm
-wuunl__t:lm. . i
) ] mujoﬂtyoffmrsdidnotmmdto cultﬁntcthc ‘,&_
on a ccm:l:mm basis. This fu:t, plus the 1and mpzubln.

B )

surfau eult:lmd.
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iv)

v)

-smmﬂomwm mmmmnmn -

.
.
R
12~ “~
i »

L A

Cost of repairs and maintenauce of pumps does not appear excessive,
essuning that prices paid by farmars reflact actual costs. Given
the remoteness of farms and the lack of motorized tramsportation -

for mechanics, pump down-time will continuc to presant s rhk‘\nlli :
to fm

Labor

:heprojutplmc Lmdﬁhmmmﬂm

 of inflation. The outlay of hired labor remains about 10X of total

creases in productiom. ) -

- anw”

variable costs and is not cousidered a factor ndthgurgml:ln-

Yields

An arteapt was made to meaasure yislds. Bowever, only om 6 out of
22 farms were there wheat to be messured since harvest was well under-
vy, This was not considered large enocugh of a sample to ma*a an
accurate projection. The analysis herein used the average yhld
gimincryttal'srepot:

&
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1.

ANSEX TIT: INTERVIEWS

Mahapsne Alidji of Sadjilambo . e
This person has two pumps operating ca cus plot of about 4bha. Ih
punp is under the nams of another family memsber. The two pumps o
security: when one is broken, the other cmnirrigate the entire plotid

o~

mmznaxmbmtmaumtnammw'm.
Total cost of fusl was 257,000 PM for 4hs. ;mnous,ooom-ua;e.
out at 1,000 FM/dey for labor. Maumm&muum—‘ s
paid for vith wheat vhich he did not messure. Be has already completed "E
20 10 yield sample could be tsken. Ha will re-plant next yest cu the same plot
but will shift land the following year. Yor the pump in question which be )
has had for two crop years, he spent 13,295 FM for repairs. Ihdumtuu:
his pawp. hthuinyamhewillucmmtomm“h.of
Fobe rice: last sesson he used 280 1 of fusl om ricas. ('!hriupletdllh

different from the wheat plot for all farmers). : : N

s

2. m of Suljllaﬂo

3.

Ibrihim Sidi of Douta

E-huhadhiam{crnouhutsmmudiuhuhluuma& _
season and yet intends to use the pump next sesson. &ehi-mhmlnl' .

Doney Tepair pewbles wich the pump (agreed by extension agents) au-uo-:
almost 100,000 FX in Tepairs alons. He also ran out of fuel wilh to awesy -
formful(m:tmumatcuﬁ:). Imuutﬁﬁ-m

mnfthﬂddthum lost dus to water shorfage. - lhlns-“.-

&dﬂmcmmumduumﬂmhmniwm#

Since Acticn Bl§ did not provida fulamﬂt,thishmrdidm &
the pusps. Behahaéthommm
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that they must also be fed and provihd vith tea. The project papcr Io:e-

semmtfamnmldshmmm-iwuhmhcnuueh. This

has not worked in practice. None of the farmers interviewed shaxulhig
purp with 3 non-owner nor admitted to renting the pump.)

He has experimnemted with the following crops and is ready to p
cormercially if he feels there is a sufficient market.
1. A short variety of corn -the tall variaties do aot 'iﬂut.i‘*ﬂl:
strong winds.
2. Cassava ~180 days to maturity
3. TYobacco ) G
&. Baets RN -
S. lattuce < Dt
6. Tomato -These are grown (and lettucs) on the sides of-irrlaﬁon E
lands to maximize use of water. '
7. Watermelom -

8. A type of sugar pea grows in Southern Mali
9. Carrots, swest pepper, cabbage
10. Several variéties of beans and peas.

He is also growing fruit trees. Grapafruit, orange, mandarin, dsa_n, aeugo
and two types of papaye that have already given fruit-maturity date of 17
months. ) P

-
. T - . - K
ST, iy

Re:thobegmslugﬁacuaionotmchniulpnu—'iththmndh

they can be avoided. The worst prublem of proper pump !m:ioniod-udu‘__r
the farmer in the use and maintenance of the pwsp. n.ﬁulsthlt'ithptopltf"
cue,ththfcofthmvillhmllbepndﬁnm

; ‘

His pump repair costs were 42,800 FM. His total costs were usar-’, Lo EN
past growing season, which includes 330,000 PM for fuel. ) '

Aliou Ibrahim of Diré p e -
He received the pw&isyuruddidmtplntwbul:bmhh;_'
yet received the irrigation pipe (uone left in ABD). Be vill try to plant 3
Eob& rice this year.




Note.

el

® -to- ® '

There wers two other farmars to be interviewed in Diré but both
were absent and no one sesmed to know exsctly vhem the pumps were - .. -,
located, when the farmers would raturn and did not know if amycos - . -
else could give any information on the pumps. Mmhl;ﬁ'l.‘
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DIAGRAM3 :TYPICAL LAYOUT OF FARM UNITS
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DIAGRAM 4:TYPICAL LAYOUT FOR DESEL PUMP
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DIAGRAM 5
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