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I. INTRODUCTION
 

Africare is succeeding in accomplishing an extremely
 

difficult objective, i.e. increased food security through
 

Lirrigated agriculture in Mali's drought 
prone Sixth Region.
 

Having rescued a failing project 
in Phase I of Activities
 

P,'sannes, Phase ii has ou It theseon accompl snments oy 

expanding the area uncec cultivaLon ana estaoi shing a 
rel iaole infrastructure to provide fuel, oH, creoit, 

,a,,irtenance and other services to small scale farmers. 

The five person .- rica-e team based in Dire, ano 
their 
Iwo ccunte:pacrts in the bamak- office, are to ce commened 

for the prcoess onal ism, competence, and c-eat iviy they 

have cemonstrat .e over tne i t:e of C, 's proe i ec . Given the 

numerous pnys icai , psychologcal, poli tical ana 

env iCrnmental diffic'jlties tna t are unavo:oa le in Dire. the 

,fri cate .eam is ,c Cn1i are e:.:amp Ie of e:,:-el I ence in the 

fili of inzern i o,ai c:eveiopmen . 

, itIh these achievemer,t! as a o.ic iorop. team.. the now., 

faces an (ther form caoi e cha i I; rie , ee . he transfer of 

2'-'#,,ect infras.cucture to iccai instz iui ions aid, tiz::ce', 

]or:g-rerm sust, al ,LiI ty In i tse f , thi s is a long-r erm 

pc,.pos it ion wh ih ,.iI I equ ice it ptcriod of ime lonqer than 

tne rem.in inggB pr-3juct months. 

Wi thin this context, Acica -e must begin to define the 

scope ofL:or. whtich willI be required to complete the 

inst tut iona 1za ton f ter the c Iose of Phase I . This is 

an extension which is entirely justifiable on the gcouncs of 

the overwhelming success to date, and the excel lent 



The evaIuation report which fol lOws considers both the,-ccoMplish;ients to date, and the specific factors which
Invaiabiv determine the PcroJect's 

will 
long-term sustainabillt,
 

In can 
only be hoped that 
U.S.A.I.D" and t',e Private donor
community will acknc,lecdce the significance of this effort 
by continuing 
their support. 



The five person evaluation team consisted of John 

Berman, Associate Program Manager- for West Africa 

(Africar-e/'ashington) ; Jeff Gray, Afclcare/Mal l 

Representative; Rabihah Nateen, Adminis-trative Assistant for 

Af: e-:e,!-''Y; P:-ofessor Due, Agr-icu] tu al Economist;' Jean 

' c'.ve-s,1 incis- ' and Kurt Lonswa,!, rr.gat iCn 

e-ginee -' g consul ant. 

- e v , ::;n eam,made si inspect ons, e:Sam; ned 

.r- e C - c , he,d di sc. ssions ,it 

,.f. .... , p-c.ect staff, and -evie::d- : I :e evanr. 

.:.Ca ;?~Zr 0C'-..~ . z .. ...... P 0s 

..ns-anoy -epo: ano c-.-c s, projec esporcence 

'-] ao. -- ~Thefoc s . - -,, ..- ~ u t~ a ~ '. -", 

.c....... c .,ec ra" c.nsu-st or,pheper, aanpna 

-f7. e " :.,--n- b;a oneL V , fPe - SD. e 3ed hei'r .3 nZ
e une osedcn' hec :e3F 

. . .... . .... . .C. e..1 e..e e C...... . , d r. .. 


e.I)a . SC:e 

..  , e c a t h z ."p,-;LS ..., 

•-:h . ';:.s:e; f.::th :,j c s~, . -e r 



OJECT DEScRFTTOPl
 

In an enviconllen. under stress fcOrl

Africare hunger and drought,na,,anc USAID a-monst-ate that famng familieswho have acces to 


ies
 
PrePared to Proe 

CCmrJ(Tl the tooS they cw This 

I Sra projech c~~1 jeC is~~- , - '~ 
P L O CIU C Z IO F, .nie '4e ,S D . e;:,,i a ng p esen tooap g ' e O J nk TI E 3 n e a scue

Uf 
P 
loer 
roec IonI~ cy F, te total"CL~I numr ect I Va t, ion t nec aresthr e g~con 

.... e i C)n . 

The Project Is ciesigIed to help wheat growing farmecsefficiently utilize input.s,on 
simall irrigac,?a Plots,
Increase- utilizat,,o 
 of Water 
resources 
 ionlg with fa rm
inputs ace essental if foo Proc~uoti-n is to be Inc-easea 
Thaerfore, thC Pro-eCm wi 

S.,chta-rer' iiofor-,anoe of
the 

water managementtF in on to iMProvec mirg rnfet hocisTne project wi1 I also "nnai ,',e the P-elsen
technology oco, pumpanl explore PosSi0il 

OfiLes using -ilternative 
Sources of 
energy,.
 

.rn ,nalys 
5 of ata f~om the most 
recent 
harvest 

Je farmers are that 
ob;: inin YISlS) o up oPer onshec,-are. in the past., rhe averaqe hectare 'eiaOeen only two 

h~s 
metric tons. r."o rJaa on 

hnounh sets weac 
-VIei are r a3a e ten (2 , , ofLCgeother( including c:oopsvegeaoic, oo~nacco SPicLS)Pnd 
 Itiiportant e dtcj Anelement of tne e;Xten.'on, therefore, wi I be

expand :o 
the aata U.3se on crop vields. 



In general, the project wl I improve the farmers' 

irrigations practices; increase the output of wheat, rice, 

and other crops; and most of importantly, train the farmers 

in the management practices they neec to assume 

responsioc I ity for ai i f -cets of pcojecz cperaittons. When 

thuse er:s ace ru a t:eo,the pr:ojec t ,,,av, nv< ;,,m Ma} IIle 


mov'ed ;dwaras se} f-su ffi cienCy. rlTcc prOCaic Z Ion arno0, 

conseq, ently recuced tne neec for an expensive, inefficient
 

system of international food relIef.
 



IV. F'-ternal Factor 

Elements outside 
the AP II project but having a direct
 

impact on project implementation 
are numerous. Several of
 

the major extraneous factors are 
cor.sidered1 below.
 

1. The most important external facto-
 as been the influx
 

of donor food aici in cesponse to the 
1981-85 carought. Much
 

of ths suosidczecl food, ccnbineo 4ith an unusually goo0
 

s ,eveni i v . rest in zn,. macKetp iace, w'nere 
i nnac the effect C;,- : Tat cal y depr-essing cereal prices. 

As a resuiit, project grains recuperatec in kino 'rl.ere
 

extrremrn&y di fficu t o sell , as were the stocks that farmers
 

did r:ot return ic-ectly' to tre project.
 

2. Lack of agricultur.-l crecdt and banking institutions 
in 

the project area h. s oecome extremely d'sadvantageous as the 

project strives to Itriishlong-term sustanabi Cy. 
ThouI ia tne Pro.jeco assumct i or reclarrj~no farme.-s' 

coope /es achluvinrg the c.pacl ' to manage 

comrerc~al zatIon .nd creaiit nfrastructures prove false, 

r a it ve cOUt; -sCf ; action, shou Ic e i e Ileo 

,mmedi1 te y. he n .pt io TatC te project is noW 

explorng :s tne potentia tor commercial relationships
 

:De'ween the BtIlDA anti project tarmars. 

3. The project hasha less than anequate support from the 
COM's agricultural extension service (Action BIu), and the 

cooper'.tive assistance center (CC) based in Dire. The 

Act ivi tes Pa-'sanries proposal assumer that these 

o r inZ, t iaOi ,i wr i )ci p c ti(In i ,,ant r o I i,the s,upport of 

farmeo tra Ili -fir. r(,(i iic tl I i t Iu I O ! (fip cv i., 



themselves have been plagued by internal difficulties which
 

prevented them from offering significant assistance to the
 

Project.
 

4. investigation was made this year to determine the
 

rlationship Detween t.he Activites Paysannes project ano the
 

incicdence of water-borne diseases in the Dire area. More
 

spe C I cal i-, tre I t a I n med I ca team as we as the Ha I .in 

slate nurse were -,s:ec t, sm a rze, tre preValent 

.2- -(oorre c ,se-zes ; the are 5nc whethe- or not tnere 

nas oeer an increase r reporte: cases wnich c::u a d IreCtV 

be Z r ibuteQ to :S-a['M,12nL) 3 c g 3 i on scremes s",;'2porterj O' 

tne .z.t i' teS F,;'r.' s. p:'oJt2ct . ProJect manazeinerit was 

in fC-r'ed triat :ne Ac iL tes Paysarnes fairrers, I,nough 

likely to drink the river water piuimpec onto their fielos, 

mcre often wi I I either carry a suppi y ct water with them 'In 

a smal container-) or go own r.o the L-iv,- to sat isf, their 

t( 1irSt haoit . (c. . t fomM ears of -aci tional 

p:actice . The mostt-r-velt r.waCer-oone disezsvs are 
,,,
Gi a crnea amoer) IC a,,,Sen t :Icy , u e D- Is anc ,olaroa.amo......rtaytu[-clulosis and cnoleru. liost 

C)f t r. C d : sAS S r seu t frcm n ar i t a c It s w I ch i S 

a furicz ion o:. trn r c I t ia I prcact ices an a trU :ca : of LD sIC: 

eal tn san tat ion t-OC - C. . P -e3Sent .reeen are 

heal t programs t, Cn ca rje c ted in this arca tr Inq to 

bring about improverments Int the rc', I th 71.n-I ar(:s. UfIICEF 

I CoGM ) I F.ntc- '.a er rc;c; d , vjust r !Cent y C._a' reso u es ue. I crrrint 

program , pcov ,i;nc I ,oc I I e oo reho Is equkipped wlth 

hancipumps to every ,Ichool and heui tn f',c IIty I t e Dire 

area. iou 31 1i , ,.,coc rat ion orqsri l ation r i rindert aken 

,,n irim u i I zat7 ion , n eal th tr- I rIIn( pCurOf-Ii or(I IaI), Of the 

,'
Hal aIn h a I th wo c.-, rt, Th. leil th ie ees. lMaI tan erv ha,; n 



active with a latrine-building project 
In the area as well.
 

To date they have built 1,247 latcines in ten vii lages. 

From these disucssions Aficare was provided helpful 

recowmendaL - t.he y mi qht ass st in the f ghtcs how 


against incr;ecased inciJence of water-borne isedses. 
 It was 

proposed to noororat health safel:y themes into the 

existingr armez- anul t ite-acy training p-ogcam. fricare's 

technicai assistints are studying if this idea can oe maae
 

feasoje.
 



Personnel
 
o 	 7 expatriate technical assistant team 

5 based in Dire and 2 in Bamako) 

0 	 30 Hal support staff in place 

0 	 2 project 5t us . I nf crom con-
Su I tants, 3e' I c : : ";1 ni a I 

econ m,-i- _c _t n[ ttiu-r niS-,Cu Fs..... ; on rirro ',' 	 r 

Travel & Allowances 
5 uCC 'Ft 'n~tS C t.se 
com~p}itca for; n in Dice tca tech
,l 2c3, 'Statt -%,,CJ t IOi n L -mko 

Equipment & Supplies 
o 	 11 new rnotorpumps pur-chaseo and 

delivered to project site 

o 	 workshop equipment: tIooi-, speciality 
tools, nattery ,ecnarger, weiding tools. 
etc. 

new or-ive 
purchases.: and dcel verted to project 

0 3 	 I-hee vehicles 

s I t e 

o 	 2 large ten-ton trucKs (one fuel tanker 
and one ,.;on) purcnaseo 3no nt.liverea 
to- proJ 't si lr 

0 	 1 me iuih;- ] z c, t ractor . cha.eI and 
O iI /e :c:; tOc p' Oj. Cc SI I, 

o 	 1 mdtoc-,-cie anu i moo7 Iet tes purchased 
and 0e"11e-ecl to project 

2 I EiM t 'pewr iers pu c,.a cj for the 
BamaKo office 

0 	 off ice furn iture purchasud ind c!m ivered 
to project si t:e in Dire 

o 	 1 computer purchased arid instal led at 
the Afr icace of f c i rn Barnuko 



Constr-uct Ion
 
o 


0 

o 

Training
 
o 


0 

installation of 
2 tanks with 150,000
 
holding capacity in Dice
 

compleLion of newthe administration 
bui ]dinq iat project .si ze in Bourem Sidi 
Am ar 

new grease pit built outside the project
workshop
 

print.Lng of 
several adul lIileracy
puol icat on.s in French arfi Sonrai 

photogcphV anoa recording e quipment
pucchaseci am duI i ve-cc, project site 



'.I.1 ncreahe 
procuction 

food ia) Whe.at product on 
i ryase com 70 
to 1100 tons.zyc 

1a) 1300 
uceci 

ca;palt 

tons pro
05-06 

lb) } ce "mil ot pro-
ducti n- icreased 
from -100 to NO tons 
per year 

in) 350--0 tons 

mill :t prociuced 
'86 cimpaign; 
rice p-c.c ctior, 
l.ig '"Cal 1Knaal li;

of S f.z c -t e:

1t) Spice product ion 
increasec from 50 
to 120 tonsyeac 

ic) 24 cn- nw
tares of SpIcUO 
unnro cu ltiv
tion cur ing 87 

Discuss.on: Approximately 5-10 additional q;
 
,-.&to1pUMpS W.e ,eCeSSEa'Y in .o;caec to 
increase wv~h' t
 
pwnccuC;r tu 1800 tc. Pe 
 to current 0' Ogezlr'
 
co straints, t e .,- e t,e 
 1300 tons appc .s ,ar istic
 
if au tions pum . cann t D s 
 The o3 -i;
 

. ectfe of 90C zo.sr of ,K 4 1""l,r Ctoos ; : Ip 

r, pro~ecc, 
-' 

Th.e< 
" 

pr-owns, n N:.':
pp:-e n;t c I : uvu , appra,m':inately
 
,' :" " (
 

oocswc Aun ttKIpro?~ non oamlayan, ofce Aw ot
-at in:5na c.-En ur sion .;
I. . .0mt} ,sr'
:V}1I cl i r ~;it ionl har.] :(Di'i-
thi nfoJ w at ves-t K1;rre, nnit there is not:
 
ci fC~ tOin pur[pozat.. Em ha. ..i pl
L;: f n'' : ".wz;]for[ .... c ,
 

r' ing '87 wheat 

::;;,in has5 


3n spices .cu the campa~i.gn, in -pa.-ct: rOessse
 
Caern K<UMi L.n 2ie risKy and3 a:nis~e is no.tr nasi iy 

ma:rketed Cf armers frcm ousha' ye'.'t to se l anise rhe rov.-.v 

"..r-janize far- 2a) I general co-op; 2a) 2 sun un-.ps 
cooperat ivesm .r 1 son co-ops have been oclmud; 

traI n rig mem
bers of r tay ire 
u n r]<-w a y 

2b) Purchasingre- •2h) 3uLcn3l.ing and: 

cupeurat ion,st:orage/' cr c :::r . on corn-
marketing cornni:t, mi tktwa estbl ished 

lor both s b co-ops 

http:campa~i.gn
http:Discuss.on


uiscusslon: The original proJec 
"docunme tended to
 
create a general cooperative that would assume 
management..

responibilltles for the overall project upon present project

terminaton. 
To date, 2 subcoops have been establisned. One

is primarily a local ized production coop and other 
a
purchasing coop. Neither 
Is presently capable of assuming

overall project 
management responsibilities.
 

3) Provide a 

service supply 

of fuel and oil 


4 Pr.ovide B 
srv ce s"ppl"

of pumps an~d
p: ts 


3a) Incryansed sop-

age cpaci t y V0 
2-.00,000 lite s of 
diesel fuel 

3b) Esrablish re-
iable cleiver'v 
system 

3c) Procurement/ 

logistical support 

Sys.em establ ished 


4a) 300 pumps in 
ope tior 

.... 


4:: ) Adeq .t,,:e .su-p 

:'Y of Ip re p r, 


:MCK S U
Ynomo 


3n) 50,000 I capa
cit - R and
 
150,550 1 capacity
 
at Di]re vLV !nd;
 
this is mr.e than
 

t
sU tf I iie c
 
currenpr=,tior
 

3b)The Project
 
ScOcks 20,0:0
 
del iveedC riez 
annulla I y .g- o') 
and is aoie r- con

fa¢rnercs t neecs 

3c	- ; el- o 
g:stica system has 
been estl nshed oy 
the Proje;ct with 
the ianirr
9 ,00,0 ]iz 

of a
f[-i w! 

4- 6E pumps pre
'senet 
 s
 

e wl; p;-co enrowned p, p3 in
 

Copen at ior tr'Y ,_h a_ 

cents! p rao r a7. 

-. ...

not pr-esenty r
 

St w Ur WY~ n 0
 
f, t;, mc r::.eanlding racue pac:: r 

hmenz is no:t 'ps"" i-
W e, nU Zou Lhl
.
 

Suppl i l-I
vernty. Hon;evy , z,.o
 

Mcer were i tro
 

inar, or ico 
.h c je i i ofii:i y 

of spiyp.]t c .t,
 

i n M ml.t-o
 



Sary, comn s r'a I 

7 :K~eope ~ch 1 0i~:-a"f 25OMiPhrecetz pum. I 
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;favor&7of farnmes g'&ouipIng around lar'ger output~ pumps. Jn 

I,.ovealPump Output supported I e., totalp ccJ~er. beneficiaries). 

It has been di fic.l t to maintain adequiate suppl ies of space
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Sc) Both the sub. 
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their memnbers 
credit, 
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oris of he r,0. F A,. e.-l 1 
0df n shnee- "! 

:nnrfge 
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4..z * * , - , - -;- : '- B-n. ; 

" ma. h .C 

o I cr,e 
t~.~pnhe 0 ,-:cr 
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5) 5 in hose 5 
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V t 

7b) cooperative 
- ge-ts supporti'ng 

7b 
GOtI co-op 
supprt-farmer 

:Presentlync 
isents 

7 )o 1s r o -7 6 e o s -'at I on' 



tLion plots within plots In 
6 villages

farmer community 
 are underway
 
per year
 

8. Provide 
 8a) 90 tons seed 
 8a) 90 tons seed
supply system 
 per year 
 were available

for seed, 


from '85-'66
fertilizer and 
 campaign
 
other inputs
 

6b) 90 tons urea/ 
 8b) These quanti
90 tons phosphate 
 ties not attained;
 

minimal quan t.i
ties providec by 
project for- seed 
treatment at no
 
cost to farmer
 

Discussion: Though over 90 
tons of seen 
were availablefor the '86-'87 campaign, farmers bought oW;' 8 .tons as theyhad an ample stocK from the previous campa n,. The frrnersare aWe to pCocasu i ghly sLsi0i: e frt 'ilze' fromAction Die at a price ower wan the Project. co, d supply(50 FCFA/.g) - tris el iin.ated the neec for A.P. to purchase
or stock fert i noc curing the past .ear.
 

Y. Estaoi ish a Q. 5'.citIlty foL- re- 9, Facility for re
nechanics shop pa r ani mainten- pair and mainten

anI 
 ance in place
 
iO.Estaolish 
a 10a) 250 farmers lit-
 10a) 75 farmers have
cooperative 
 crate 
 been trained in
training pro-
 Songhay,' 
gram
 

bio)Trainec farmers 10b) 8 
 farmers have
 
management receiver manage

ment Orgai n 

10c) 10 officers local 
 iKc) 6 officers 
coop groups 
trained receiveQ training
 

Discussion: 
 he project dinC not have a full-ti me trainer on
staff until Decembec '86. 
Host farmers are iii v:erate inSonghay, not to ment. ion runch The lock of basic I i teracyskills 
in Frenci consr.sining at Ganganiecir ; lack of
literacv ski 
 i particularly corst
i in i ng atKes 1: . .oVic : , ' - to .nint- inaChon 
 i
component's oO i t , the f ,armers"r ] uctanceparticipae toin 1 , .aC lT ling courses unluss 'muneratedC ] ke other noignI rirD o=;: iteracy pro 
 oio)and
farmrer pc .Tpirca:r ri 
 '' i r ri.]ai ra activi i e s, Giventhese con ,.r- .. ;, i ;unn, , n in y that mcre than 7farmers will a in mt
f ioal Ii tercy (in :.nhay) byPACD date, it is questin)[a o, hoWever, 
the 

that. 1 iteracy in
Songhay (as opposed to Frrenh) wil I prepare the farmers to
 
assume overal 
 managenerit responsiilI i ties for the project. 

11,.Ehs l 'h I1-a) 00 M"'',' 11A) I M,,h~ nir'. 



OtLaink flprOgr
 
~~~ ~~b)*1mclinc 

retrained betr'.ined.
 

Discuss:on: Fcr present production levels, nine trained
 
mechanics will suffice. Again, the workshop emphasizes
 
maintenance, thus minimizing the number of mechanics
 
necessar'' to do post-breakdown repairs.
 

"2. D.:..st:aze 2. Solar energy, 12, Solar anergy
 
:. t.:---. : e .;inc i l s , ,; ima] syst2e n c,;. led ,
 

no anim po;er 
;h t 3- _ 

. " "....:,g .rocuct on , is . ].:. ,s.-,;, 


c o - : ' , " " 
"OT '.: - . 1 ,c. 



I .c 2JutIonndQv I'v ew 

The focal point of the AP 1I Mid-term evaluation has
 

been the issue of sustainability. Within this context, the
 

the evaluation team has attempted to identify ano evaluate
 

those factors which wi l cietermirre whether or not, at the
 

close of the rema:i-n.g 1. project months, Africare's succes
 

in increasing rcrigateo agr:culoral production in Halk's
 

Sixth Pegion ca Dce sustainec.
 

in summary, the ccr,cnensus amoung the evaluation team, 

as well as the project: staff, is that Africare has laid a 

solid foundation for a genuinely sustainable project. 

However, as solid as this foundation may be, the period 

remaining in the project :s insufficient for the work which 

remains; the project: reets a third phase to ensure that the 

progress which h~s been made can be institutionalized, It 

is the feeling of the evalua tion team and project staff that 

such an extension is essential, justifiable, and entirely 

zonsistent with the nature of the work at hand. 

The evaluation teami arrived at this concl.sion by
 
considering- tph dh ng; infrsca t---; 


pn : nf =stru tu e ec no i
 

viabiIity; credit; ma rketing and szorage; the infrastructure
 

which supplies bAsic pr:cct inputs and services; and
 

cooperative mar:acgernent systems & training. in almost each
 

case, though remarkabIl progress ha, been made over a brief
 

and diffirult periaw, the 'institt.tioraliOa ion' of project
 

.Infrastructure :as yet: to by achieved. With equall
 



II., 
 . •.
 

A numbet" of 
:Luestics nave beei raised as to whether o 
not smaI! 
scale 
 :ri gate agriculture 
in the Dii e 
Region is
 
econcmicaIly viable, 
adCI 
thus sustainable, 
becase of 
1) it
 
remote 
location, 
2) 
 the level 
of far- eucato:r ion, 3) the 
far-ers ?oXPe- ence ;.ith 
PoiMps and 
 mai ntena;o>e, 
-) the 
di tficul t, of fuei and spare part pr ocurere,, 5) and the 
rompi icatea procr:-sr of effect ive 
 'at- Ieoi ivery and 
irrkgation 

cturr, naLennran.Infras:rL I"n sm;te of these 
difficulties, farmers c',e now had more time to learn how tc 
care for their equipment, and have had good! wheat yields. 
Further-more, 
 inputs 
are 
being d:l ivered on 
tirne, and the 
ssue of rnamInIt~ e, capabi I i ty 1s 
oeing adodresse-c. 
Some 
farmers are
te,:c--i virici mai ntai n
ou,-i ing the i
10l{trd own pmps, an
cc ng 
fEror A? staff *3.rld'rct ,es aretrainiees.
 

As AP staff now; 
have con,fic.lence 
in the technical 
data
 
be Ing collected, estIi- tes of 
economic vIability 
are
 
genera Ijy 
mor,-e 
rel a,3I. 
 The miost troublesoe 
 vaciable
 
fjctor Is 
the market pr ic,, espoeclal IV in the 
case of wheat. 

--. c 
the purpose of: 
 this anal yoi s, then, two prices are
 
considered; 
a ccnser-vative 
105 CFA/Lcg and a higher 160 
CFA,/k 3 which is closer 
to the prices received in 1984 and 
1085 oefore 
large quantities of 
donor food aid werp 

in troduced.
 

Ifferent 
est lmat(:- of 
economlc vi 
I IIty ire needed
 
the Ganqiri:or ber l coopema 
l*'e where leuibec-j aru- uhar ing


,4 ! p; .1 



Ihis assessment 
of the ecnoomic viability at 
Gangaiberi
 
includes 
.he new 
52 HP 
lombardini 
pump installed 
in 1986
 
for which 92.5 additiond±l 
hecta-es of 
lano 
were levelled and
 
Prepared 
, anO for 


Odi 185

ri oh an a, finl 
 rew memoeme-
 were
 

taken 
into the ocoperatie. This arav's emlc.s average
 
yields aotained 
in tre 1985-Ag 
(3.3 tons per 
hectare of
 
wheat 
and 1.7 tons per hectare of 
mroliet)i 
ana pcices
 
descrited above. 
 it is 
also assumed that 
each
 
family/househOd will 
be allacated one 
half hectare; 
that
 
the average family size is 
9, and that 
each famil, member
 
will consume 
.Skg of grain per way 
(or approxlmately 
164 kg
 
per year). 
 It is furthe: 
 assumed that 
fami lies 
wi i1 first
 
use millet 
for consumption 
needs and 
th:at remaining
 
consumption needs will 
to met 
from wheat. 
 Surpluses after
 
consumption needs have been met 
 then assumed to
are 

be sold.
 

/ in this campaign 
the method used 
for estimating yields
 
was 
random 7,amp, Ang of 
farmers 
fields by taking small 
 Liq _
 
samp es 
and ex t apo Ia
l i nn:. The numbers 
oo ob ,Li ned may be 

:
I ,ct't I 1 h,ih, The current wheat campa ign 
(1985-86)
 
at th, 
 U L of this 
 l it. 
i uon2 almost fi ni';hed irdl mre 

'
 Ii;[i lot i n LLe ;,iI I1 q h,.'ch1ien; ,1 jejl nq! lar ec nr
uamp ri
r
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The arage IIfeof the Lombardini pumps is8 be]ieved to 
be at -1east six years, and w Ill Increase as farmers gain 
experience with this equipment. HIowever, a more conservative 
estimate of four years Is utilized In this analysis,
 

Under the first Price scenario of 105 CFA/kg In GANI
 
(see Annex A) each farmer real izes average net return of
 

S$144 
 per year for, the first four years, and a higher net
 
-return 
 after pump repayment of 
the pump In year four. These
 
net 
returns represent significant Increases in income and 
food security to these farm families.
 

In addition to 
the second price scenario (GAN2) the
 
average annual net returns Increase to $279 per family for
 
the first four years~while loan repayments are 
being made. 
 '''~ 

b) Smaller_idlvidual gprCoPeratjve Qrougs
 

For the 	farmers at 
Kessou Korey,. the estimate Is based 
on theNIGE1R 200 pump as a replacemnent for the nearly 

A 	 defunct Cooper pumps.. The Niger 200 pump has a discharge of 
200 cubic metor of water per hour at 8. meters head (vertical 
distance), and is similar to the Qeutz Guinarci pumps which 
have recently enteredA the ara In estimating the economic 

p viability of' these pumps, the assumption ismade first that
 
- 15 hectares of wheat and millet will be grown by four
 

farmers 	with 3.75 hectares each. Assumptions regarding
 
consumption remain the same as 
Inthe case above and the...

Initial 	price Is105 CFA per ka for wheat and 100 CFA/kg for 

Mill
/mupUnder those assumptione, tearg benefit pr. 



' 

hecareIs13850 CF 
 or342 	(asd 6,300 /US or...
 



When the same assurrpt. Ions ace used but the p[-ice of 

wheat increases to 160 CVA/kcj (HIGE ) the price C mi IIlt 

Game .boventh toremains the as net binef it irnoreases 

2 29,250 C FA pe- ha ($-6j or $2,866) per houseioia for- the 

fI.Sr f IVe "'ea - !3, a 11 i F,,C, Ct ses f capi tal epayment has 

oeer. completed. Again, the inpotance of increosecl food 

securIty for tIese farm fami iles and laborers cannot be 

overemphas i zec. 

in NIGER3 ana NIGEP4 scenarios, the same prices are 

util ized, cut the assumption is made that each farmer 

household receives only one hectare of i-rrigatea iancl in 

addition t Thei rainfec hol"-ings. In 1iIGER3, aver-age net 

retr pe ect ca Ce erol cI fal I to CFA.*-2i re 1en 210 

Wi th the h gner uneat p,- ce of 160 CFA/, g i n IGEP-I net 

ret. rrs pe r, Ootsehci~c c:e.is,.. to 25, .[C per ,1nuin. Again, 

h .rp-zanCe t ;e "c oecursty for these familIes 

cannot oe o'.'er nphas :ed. 

In trm s of ,c'rom',c v i r, ity, then, it appear-s 

reason r;l e corcK.,. e:rnrs wi m netto trit emonstr3t.e 

pOSit ret 0 iz ' iS cons",c ter faii *2oisuynpt i on aoeced. 

j co vuutracico from Lota Iand operat onra t n&ie cn 

Z r r tlt, i-t r, 'q t i; s rc tsu it i .3 ch ieved 

even ';nen tre a'.*1tp- ,c r i ve'age 1Inu noliA rigs are 

reucjkcer to1 GS C'A,'k"j irtl I iespectively.r;i 



ii i. CREDIT
 

A solvent credit fund 
is critical to project
 

sustainability, for it 
allows farmers to procure basic
 

inputs and suppl iec nwenew each agricultural ciar;paign. The 

AP credit fund is viequately fulfilling this role under 

project management; the issae now is to institutionalize
 

this service to assure post-project tiu tainabilit.
 

The AP revo ving creew t fund consists of monies
 

provided to the Projuct oy the (0CM1in the 
 form ofPL 480
 

reflows, and monies provisen 
 cy WJSAID under the original
 

USAID 
 Action Bie p-cgram. The oojectives of tne credit
 

program have been :) to provide farmers with the meansj to
 

purchase oievel 
 fuel , motor oi l, spare parcts, and other
 

basic 
inputs. 2) tain r:outnLerpartu in credit management to
 

sustain the project 
when Africare technical assistance
 

termi nates.
 

During AP II, credit conciacts have been drafted for
 

signature and signed by individual fVrmers; these contracts
 

are written both in French and in the local 
language
 

(Songhay). 
 Credi t nuein are assessed for each farmer and 

I imi ts estibl :nhed for each 2eason. In the noe of the 

cooperatIves, only one contract is written irregardless of 

the numr)e (r- crwoperat lye rrerbers. It It; th Okll g of t Ion of 

conrperat. ve moa rqrierlt to supervise a I Ion;it. ai r;ol I ect,rid 

repayment frm i ts members. AP technical leua";urwl hove 

revl:ed the I i rjoft farmer, who could poutIclp ,t annual ly 



so Cnat farmers with 
poor repayment 
recoras 
are no longer
 
receiving credit. 
Crecdit: currently reaches over 
400 farmers,
 

and repayment has 
neen principally 
in-Nino (wheat). In
 
1907, Project mechanical 
services (excluding space 
parts) 

will De pairl on a 
cash oasis onl .
 

Repaymenz rsa>s 
.o '985-6 were nigh in the context of
 
credi t programs aorcoss ;Icic-
 -- e.g. 83%. However, the 
CalCu:atiorA 
or - paiment rate is conci ioril ' upon the 
marKut p-i_ ,of t., .a ,no after ne harvest. This price 
113S v-3cIeC cons,-,c. from j c 
 ,c year, puct ifg the 
wr.,, t recover- proj irni nsi aeranle .Jeopray. Emergency 

--. ,ac: .o. a:,a rl3 57, t " V. e m,5r:et causea prices to 

- ;e , **f-:,? rus-ny !me I I
Zoe ,'na ,,;Fp ! ina - , iIeG ruao tal n rs 
that tnhe real repa,rmvn .L :, or tM 'Oiea- W; ' pp O:< aelyr 

34". Rep-yment of oi c ciets ac not ire inciucec these 

RepaiTnen! r rs for e ii- yea&"ser uere .- an;o 525 

..,peret ,ep/m' t ;rates ,or ear-n of the m3jor 

0oopai.:it s a'cy,j odn'ii p r e - oa. te M t' e time of 

w.l vari of o n e,; I W rt r Garn~iini:erl an IMOCi?' for 

oou Korey dur n<} 1va At. prcsen t, AP I1 technical 

,51s5t
Slrce Peronrnu col Ilect wheat from the tarmers and
 

transport 
it to the Project'sr tora'je tiaci] I t i u. 

Obviousl'y 
tW ht:sL, iijn i I t of the Crojir l rogram is 
dependent 
upon marb ut prices it h,rvc t and, in the future,
 



the management program which will eventually be
 

established. 
 For the moment, 
the inputs are available and 

are Deing delivered on time -- a characteristic which is
 

unique in most African crediz progr-ams. Creuit procedures
 

are in place, ann cecorc- eeping is up to date. 
AEach farmer
 

receives a carJ &u. e rkcn t me ccew t or payment is received, 

an entry is mace c7 t..e c.c.. Thus each 
fa-mer Knows his
 

credit standing; 'pl icane cycoras are pept at 
 A? otfices.)
 

I t is .he 'oi t e ma 
 c t C 'in n i iS ccal.c mp i i
 

matters. This wi i not 
 change when AP withoraws from the
 

program unless the GCM or some 
other agency provides a floor
 

price which is guaranteed at harvest and known 
at planting
 

times.
 

Tne SUS..ainall i ty of al1 aspects of tne crel t program 

cepencs upon its institutionalization oefore the Project's
 

end. To date, ther, 
has not been adequate time to effect
 

this institUtiONalizarior. 
 The [.ocl Centce 'AssIs. ance
 

es Cooperatives (CAC 
 in tWe Circle does not p-oviae for 

such a service, as was ant icipatcec during the project 

Jesigri. Training for the maragement cormitzes of each 

cooperative (to enaMe trem to surervise and a lccate their 

own cred t programs) is going t orwtrj out this dous not 

address the prco lum of overall managerial and logistical 

infrastructures, The 
AP staff recommends a three year 

extension in order, among other things, to firmly establish
 

these irf rastructures. 



Part VII A, IV ha!et: Lq 

Successful marketing of 
the farmers final product is
 

undoubtedly crucial 
for long-term sustainaoilicy. Without
 

-', eftective marketing system, 
the fa:-mers' incentives to
 

produce 'u I I ef fec 1 i , De eIi iniri. 

AP curCrent.y 
 - wereat in kind as payment for
 

credit 
serv ices reriau et, and replenishes The credit fund oy 

I I I; ,heHrh ,-e Zrk opan mC t. OPAN is the GONi 

parastatal respons4le tor purchasing ceceais 
at Ilcor
 

prices announcec cefore planting. OPAM purchases inll et and
 

rice in Dire, cut Un'1fo:t.un.ately 
not ';eat. The ProJect s
 

options ror seii ing r.ne w,;heat 
ace therefore limiteO to the
 

open market, or private grain cealers.
 

Wheat prices ij Over
i nave f luctuated markeoI, o time
 

rue to severe shortages 
anc , more recenr,'. intensive
 

iifOws Of donor grainr.s. In 1985 w,"-a: was in su:h short
 

s pp ; tn 3 t i.oca I :et; :en r oinuce i eos at tne P-ejec t 

storage fc I It in 5c.:-err, n orcjt to o:)D.iin a r iton ot 

*,real .
 Ceruai prices are now so several,/clepre seo that 

nuge surpluses ourc r _-',PMI storage faci l ities.
 

(It shouId :)e c Otu ci rCe u thai: re fooci a id jpp IiUc has 

advanced the hypot:;esi that the imposi tion of i arge 

quantities of maize h Iadlittle or no impact an the wheat
 

prices in the dire region. The implication, therefore, 
is
 

that the cross price elasticity of demano fat Maize and
 



Wheat is Zero 
-- this is a postion that, 
given the nature of
 

the 
goods and the consumption patterns 
in the region,
 

appears extremely difficul 
to suppor-t.)
 

Prices i 
 h _nDi re market 

Wheat ""A/k 
Dec 84 160 
Jan 85 
 189
 
Feb 85 189 
Mar 85 197 
Apr 85 
 212
 

Aug 86 
 115
 
Sep 86 118
 
Oct 86 105
 
Nov 86 89 
Dec 86 
 118
 

al-2-t OVA/kq
Dec 84 
 200 
Jan-Mar 85 190
 
April 85 225
 

Il Iet C A/ -
INov 04-Jan 85 121
 
Jar, 85-Har 85 182 
Apr 85 182 
Aug 06 107
 
Sop 86 118 
OcL 86 
 105
 
Hov 86 105
Dec 86 105 

Mar 87 (Barnako) 65 
Sources: 1) . iv_1 f._ . _.____! s. r_ _r__ 

Ct t',7JroL-' V -_____ oc--Sixth 
.a 

P _) At__ i -ALIAf:0 2_) t i v i tLes 

Curre.t]7 the marke . pr icus fo r ce ni mi let are 

below the off icia] pCice, a c ditiont that has riot been 



observed In the history of 
the OPAM. OPAM storage is
 

overflowing with stocks, and 
they are now refusing to
 

purchase additional cereals. Based on Project experience in
 

1985, Activities Paysannes staff stored wheat recuperated
 

in-kind in anticipation of oetter market conditions. 

Unfortunately, p-ices continued to crop. in orier to 

minimize further losses to the credit funo cue to insect 

infestation and further ceterioration of marcket prices, 

USAID recommended immecate liquicatior, of the wheat stocKs 

irregardle of unfavorable market conditions. In-kind 

recuperation and final sale prices were 167 CF'A/kg and 70 

CFA'ikg respecniveiy --
 a loss of roughly 60% the original
 

va lue.
 

It is clear that the sustainability of the entire 

program is dependent on prices received for the major 

cereals produced. Farmers make planting decisions based 

upon prices expected at the time of harvest, other things 

re:rg ecual i f AP cont inues to s"Os d ze wheatl producers 

.in thLis fashion, all c-eni t furs wi ll soon De eynnt usten. 

Project personnel have-;-'hb-,,ver, a) m o f ie] the in-ki.rid 

recuperation poli cy to refiuct market corn iions, and b) 

exp-iore the pass iIoty of secring comrner, I iza tion loans 

from the BtEDA for the major coopera ti/es. Th ,se loans would 

enable te cooperatLi'es to hcid thuir stocks unt l Iuch a 

time when more favorable market conditions prevail. 



In 1987, the BNDA agreed to provide the two 

cooperatives in the AP program loans at G6.22 CFA/KG to 

repay AP at harvest and seil the grain at a later time. The 

BDA wi Il not, however, quarantee a f oor price to the 

cooperatives. This wi ii transfer risikthe from A? to the 

cooperative management anc members. A? is assisting the 

cooperatives in the BNDA loan appiication pcocedu-e. It
 

remains to be seen how viable these 
loans wiII cecome in
 

193137 ann In the future
 

In conclusion, the loca,..markets for cereals were
 

sevecly disrupted by exogeneous supply-side shocks and the
 

consequent deterioration in crop prices. Stabilization of
 

these pr'ices, cornoined wi th commercial ization loans to help
 

lo,:al farmers market their crops, should reverse the current
 

sitLaGtion a cr'iev'e a marketing enviconment consistent 

with ! .ng-te-m susnainaoil ity. 



The AP Project staff anticipate recuperation or ut - w~ui, 

400 and 500 tons oW cerea1,3 dur'ing the 1987 wheat campaign. 

In I ight of this pcojectcion, the project's exist ng 1'2O ton 

storage faci Ity appears i,,aJequate r-oth in terms o 

ap,-- p aress. thoZ sc 

f ac 1ties, the incentive f:jr farmers Lo produce iqe 

surp uses 1s '11.'3 u Ls. 

capacit1 and ropr hi acequate ge 

I 

-- ": "Scnne, have o :4r.pp i: t.i",. sgnce tht i.;:_ .2,s 

1' E C 
c zo 

•i ,C 
.- oir.s ;<:;t..h(].. :N, .. Cr C. ti.. , , ; O Oe2 1,TJ] : .h P-. -ac: 

-* ::.,er corn.necc ai at on str-ategies, and thuiS znre.tr.5 

?cect food productiori obJect ives Gven the c: z tei 

ri~~~~tuC cereal I I '.tr'tenrhr ein f iiiof ~~~the 

17- . e S 'I t.a i L Lrersmh,ec - d ojectC; e ,. 

opt onze fem-,pt to rai,i.-eve-ale ,.t. . 

-. , I.: ,ies"f nost prop , 


and.'or techn qIs has not er . e F.,r;d by t,- Pro. e:
 

elect on The c : 0 

, o-,, cY of .nc.c:I i. . 2 ~eOA : 2O>g.............i','COt -;: i ".e.' tr :
 

at ,." ente e . . . '7'e on isi.. :..ie te., - I . ".... 

Pro ,oni.'.s-esSC propusa , ar e c r,' sto ccI . c: ; nje 

etheat f-tilizer and chemiz!e str . u c ed 

separately f-om cere.-I storage [facili ties.
 



The Ganganiberi 
and Kessou Iorey cooperatives are also
 
considering the storage 
issue. AP has recently initiated
 
contact between 
the BDA and cooperative groups 
interested
 

in receiving comnercialization 
loans (see lacketing
 

section). The canoidate's ability 
to store their grain,
 
however, is a precondition to 
loan approval. Ganganioeri
 
will require approxim3'aely 200 
tons of 
storage capacity, and
 

Kessou Korey 
125 tons. The BHDA's definition of adequate
 

storage includes the Iity
ao to closely moni -or 
and maintain
 
the quality of 
the stock which seems to preclude storage on
 

an individual 
basis.
 

Construction alternatives of 
appropriate facilities --
both considering and not: 
considering budgetary 
constraints
 

--- are currently under 
investigation. 
 The possiDility of
 
renting storace space 
in the immediate area has o6en
 

approached, however, 
B'DA guidelines have again precluded 

certain options. Identification of 
purchasing -gents or
 

companies that 
could be contracted 
to reliariy absob
 

surpluses would be 
an ideal solution. The responsibility
 

for storage could then be 
shi ft.ed Lo the buyer. Improvement
 

of farmers' tcaditonal 
storage techniques has been
 

suggested. 
Aside from proniems with BtlDA guidelines, the 

utility of improved storage fajci ities/techniqces would be
 

of great benefi 
 to the, farmers.
 

In conciuslon, 
the cereal storage Issue orp~tlv Af.



Irregardless of the alternative, the ievel of funding
 

available to address this issue is seriously deficient. If 

the current ouciget cannot be adjusted to addi-ess this issue, 

Africare should seek assistance elsewhere. 



lev'r S• or 4i~g~n e'syste , jf:4 )J 

Thleethe saueppl asIc puts is prerequisite to;
 

irprigated production an I long-termproduci ve
 

viab1I y. WhilIe the current logistical Infrastructure
 

provided by the Actvites PaysannesaI project assures such 

timely Input delivery with a minimum level of uncertainty,
 
the p-st-project scenario wie require rapid development c.
1 

private sector and/'or coDoperative serv:ire< siu~i ro 

achieve the same Oegjree of Qff~cency. Wil th.-oje~v 

.may prove diffi-.u to resolve ,thr&? :rin the reman
 
eighteen project moanths, it 'Is clear that 6 proonged pe.1;Cd
 

of 41r.stitutional sujppc-z, entirely consistent with the
 

.timorae
s ofactths objectieashad,toul beo~naier of 

:~~?dlemand
5i;i!!r){i{ s of f a rnerss:p! r t i c:! pat= n g I,n: 6i: s !{prIoglram. 5Tota f u el:' :ji% : !i:? 

'44' aienifue In stlwo to thre thcusan c teso mc oi !. 

dverand ofue dearer p cfp to~ 20,n 0 praIt upoa fe
 

sraguet Dapringythascurent pnea emd (wheat liesn oa
 

theoretfuel,The any nd two tothrethousand liters
peroec 
 curre t fueohilsumteoildeman .tm.,.-ing0 

theoreial need:- 8"--90.t7ou'nd liter, demand........ 
" whie th 'J:
<: 'i~:
 

aeuet Duit
currenth prouto ehas reahd onlhe h~l~eIe~n
e 2,0t Itotl..... A' 



over simi l au periocdo. This impl ies potential tor increased 

capaci ty of 40%.
 

As mechanical water ciel ivery systems Lio not share the
 

same gener c qual s of f L I i n pu t s the in f r as t r ,,Lue 

for cupo-rt i ng the c I(le , :-v s oec Icle--ore ECmI IeX Ttie 

p:eJ ect is now : S pa F F, e 

man ten nce of se-r . , : ; u i nie , udll h.me 

origj~n-a Coope- incorp..p, z..c t'peo of L.-, r11ni 

motorp,-mfps 'Thi qer 2] .v:; i; r 7;,'52?) , ano . i.tz :molor-pumps 

(two IC 5 HP mc crpump a rlr .', 9iP motorpr-ps is is i n 

. on to repacemen,, parsc roe tne jroj ';,enicies whichec. 

enjo'y a gceater cegree c, ri-,arci aticn o fn fi sn-sneif 

av 11 1 1i ty in Bamak-o. 

Parts for the ,ooper pumps are general in short 

supp 1 ,, anc several por cant pacts that wo uCe required 

fOr the comp ee ovrhul of marqinal ly functional 

p;umzot or se re co 1 c iS I .c tt.; CID... 

n e Irna ional '"s cyy Irtner C,-,f ,.er ..... ,h1s 

.6, iJ r; Dy rer",cd e r, f t; e p,,-Cruc(r,ent ent i l y 

imPOS o e p ,mp en farI Ct 1et. . - nave in use 

a period at 1east a; c;.tc rea1ter than their ef tect ve 

operat i ng I ' e v , mLs *1s, I f, o o, - term 

serv ceIca t y/ ,; , i I ,- r. ventt ; the 1''ncp.. motor pumps 

wi I o ,t ike y Ue ret red iy al Out the mo t Cb t. i tre 

CHr least fcnr.,o wi tre rchsolvnt) wo suffer ma inu's 



inefficiencies 
up to the 
time at which the pumps are
 
entirely inoperable.
 

For newer equipment such 
as ani Hatz
the Lombar-oini 

motorpumps, some 
 essential 
sparce parts are 
ava lanle in
Bamako an 
 other 
 stocked at the project site. Toe
 
equIpMent 
is czo"cen t ' Pcocureci b' the pcoject andj sOi
th, farmeco to 

for either cash cc Crcj' t, The pro ject a so
provides pump cer'.ni serv ces la:. arie LcMQac . PMps) to 
the farmers. 

The supply of 
seed ar,c fertilizer is less pr-oiematlc
than either of ;he lnputs rescr, Oi acOVe Cue to 
teir 
a~uncance 
locak y. As 
to- seec, t-e ta-mer-s Gener ky use 
their-
or grain avoi are 
t. w a ep ,nurnt of external 
sources. Subsidlzed forti ; his neon ,. i. i e through
Action hie over tre last two years anr , 0&I tg s e Is
 
Imi tec, av.ilarnli 
tj in troe near or ion;-trm sctur;a rJosdoes not 3ppear to ne an issue for toe 
ciesave 

iv lvnivng
large 
 r 1J.3tion 
scnemes Cwhere f ;.:ec Pomping stor ct'rec 
large surface aceus under 

and 
cu Iv3tior ,equir'e fert Ilzer 

over the 
vears).
 

As the infrastructure for 
the supply and del ivery of
essential 
inputs now ret almo:t entirely thewithin 

-XPatrlate Project li i.z , tKh o u:t n j .',' of the
)OSt-prcect del iver, 1S cont rri t upon thu trAnsfr of
 



to projecL
management capacity from project personnel 


benef iciaries, as was anticipated in the poject document
 

While there is every indicat ion that this t-ansfer can De
 

reaL ,-iec , its fi rrniea anjd iming are less certain. The 

ques:lon of management Cd[p3Z i ty is addressed later in the 

evalation.report. (See Coope-ative Management) 



v TRA I NNG 

1~~<The PVOj6CL" s Utaiflblity Is con tInten t upon the 
transfer of manaoement anld service infrastructurvS tL-om 
ProJect staff to local orrjanizat ions. The vehiciteoA,- i.-. chwi 

~:r~e
K~~ ~ ~ ~~e;dI, :71~~ ~~s iShort. the rroject'
 

tritnIng comnponen~t. The followlng discussih.n willi ConS de

thie constra.Intas facing the 
Project !; trainirQ component .ad'
 

hience the attainment ot E'rojtect objectives; p4rcreso rntm tl
 

date; and prospects for future activitie,
 

Coo.1pera e an F, en t 

The Project document envisioned the cvrrlpmvi* of
 

-ooperat ive structures to the 
 point %,,here thoy t.:ri~ld*e0 

voasand Be:cVS recju 131 t of susrtaInaril e- r ir
 

prodution The t h n ~ng tha~ the coopera tive
 

Int;,pt~eOfo
.~th rt-3 rL~l;~ 1i):it C. ~~.r.n ~,~the 

eve Iopmen tZ-*ll Comnn t tee and, ofcure AP 11 Prjc atf
 

AssatdI the Pr'or*ct's logical , hefnl
 .rmwr


organizational structuere oIncludowa one "gen~eralj,22
 

~-~*<cooperative," whc aspeumbyt asume 
repns)ibiiz
 

"sub-cooperatives, whci 
un er rsmbyt
 

receiv sevcs rmth oerall" ooppera tive while 
 J 
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assumin coordination among Individual 
farmers 6t the 
village 
level.
 

Before cons~e-in 
the 

re!4!:e, 

cegree to which the~ Project has'hese Ojcvs 
~~ motn o,-"~4 
S~ V.$n~~ ~~ pa ~ Q st -a:ns: t he CAC and ' he Di re 

reree?,opmecn;:ertrcvie hv 

a-pp 
 c z iZ h 0vI 

~~~~~~ o : e a '. 
 e; e n~eed to f r at 

-414 

. n a3eet
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The Kessou Korey cooperative, with 1B members 

cultivating appcoxitately 105 hectares, has achieved success 
- : ' I, C( ree 11COen t, t - '3 c". It S 

not, however , recogn ized bq tne CAC as a Lon i f ed 

i nlemercooperative. Nevertheless, the Kessou Iorey are
 

to procure new
 now negotiating witn ProjeCt personnel 


pumping equipment or, crecit in orrier to replace their 

existing equipment on the verge of col lapse.
 

, as tle Pvoj ect: F our th [Quart url y Reportin c,otn c ::s 

notes, "the issue of ruomentary Iiteracy ski is for many of 

memoers remains funcamentalthe Aministrative Council 


n '.'v i 31n).rjl Pc an jeCosL.ctO the .CC,emI :I I.c,' 

the viaDiliy ofeffective management, and, ultimately, to 

the entire project .
 

y rt o[t i-,aL
p, i a:e Inel ,,pt-:'ojej t1,;, :- LhC
 

l iteracy issue wil Ie adequately resolved in the remaining
 

the rte of cooperat .,e
18 Project months. G, ven 


* ,0ev c~m,'r, i L IL - . . ! 

targezs-ogfranfor tri S corponent nay prove to be elusive
 

focus remains the expansion of
.f tre Project's pfm} 


under cultivat ion. An intensification of
total hectarage 

ffort, coupieO with a Project extension of twothe training 

or more year~s to c<on;p , t e and sol idi tfy the fariers I iteracy 

coulId reasc.r: ",/ be ,-Xpu-ctec to
and mariagCrent Ic--;I r; 1 I t ie , 

resolve this constraint.
 



vi.il Mechanics Training
 

The objective of the mechanics training program is 
to
 

produce mecranics competant in pump maincanence and repair. 

This program focuses on shop manaqemant, week,ly pianning, 

parts oroecing, ar long-term ir ven tory necos. For the shop 

mechanics and rcainees, the Project staff have p acec
 

ernphasis on routine maintenance, prope- use of tools,
 

trouble-shooting, an- distinguishing oetween 
various types 

cf metals, etc. With this is mind, the Project's original
 

gial of rapid training sessions to 30
train mechanics in 

pump repair has shifted to thorough, lonqer-term trainino. 

There are current v nine mechanic trainees involvel in the 

program.
 

Though notable strides have made in
oeen increasing toe 

mechanics' level of proficiency, illiteracy is a serious 

handicap which reta.dc s the Lntire process. Functional 

!literacy in Freo. :s nec:essry in oroer to real catalogs 

and repair manuals as well aS to WOrK W'ith certain tools. 

The majcrity of mechanics, however, are illiterate not only 

in French, out in trheir ,ative language, Songhay. Though a 

language trainer is presently engaged to deal with tnis 

problem, it is Countful that the mechanics w I achieve 

functional litecacy i, French by the EOP due to their 

"double illiteracy."
 



VI.ii. 
 ?. 11 Malian staff
 

Thouc :ot 
a formal Project objective, 
one cannot
 
overlook 
Lhe rrOr t,2C C taL the training of AP staff
 
counterparts play 
in the long-range goal 
of sustainaoility.
 

One option that 
has teen advanced is that 
the Nal ian
 
counterpar-ts 
to the 
5 Project Africar-e tecnficians assume
 

m a ea t
*pc 
 -
 strE C11 Ur,
I 


There are 6 qual ifed Nal 
an countecpar Ls who assist the AP
 
expatriate &Laff. They asarn foi;ows

o Hanuny Toure -
Assistant 
 -q.ect Coordinator
 

Participated in the development 
o training programs
 
for "adult literacy and management 
for the cooperatives;
 

conducts the above-cited programs; 
assists in 
the collection 

of informirj ro t'D? Ariic r I~atNc t i n Suruj: y 

o Mohamed El lKassim 
- Assistant 
Shop Acministrator
 

Assists in logistics,procu-emet, sale andcl 
istrioution
 

of P r o j '"t a n,!. CCr o n ", 0 , .'- " W a. " I M1, , Q 

o Mohamnad Konace 
- Assistant Irrigation Specialist
 

An irrigation engineer, himself, 
he assists the
 

.YAvci7 ;a 

i 
 , .i 

and analyzing yield data, and 
installing improved irrigation
 

syst ems
 



o Soumaila Malga - Assistant Credit Manager
 

Maintains farmer credit recorcls; conducts
 

credl t/management tracjning for the cooperatives;
 

participates 
 in farmec (-eoit -ecupeLaton 

o Mamane B o Sournare - i st ant Tock sr, cp Chief 

Maintains -e~c;ro o, pump maintenaince no sp-e parts: 

assists in super, c:ort or mohan co ano t caiiees 

o rKata 1a ga - i -a;ner 

A I i ngu 1st Lc spec a I , speaks Eng i sh, Fcencr, ano 

ssitssa ,n cesign ng program rnaterils or 

t~..7ingV schec-es an, s;ecvisec overai I 1ai 

act i v tIes. He also trns ar e ST moSt officiai Act v tI.-es 

Pa s:nnes document i ano -oVesponldence frc (-Dm ErngI C;h t o 

French.
 

A! 1 of the aoove-rnenz ioieo Mal ian technLcal Sta t are 

capable of subsz. utr ng, if need be, for their e:p.-ata.r ate 

cOunt erar r.s.
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thtteirv con in intofi !neig e aoc.onhdl x t 

rcmpumpn crn--e 1h~b rea sv~cog' y rasued itti 

2 i-n r, t;.e I M S3--e fiD i n:,)i.he 

ch p z epl ipratna I . f detr orat nov-~kgs 

3.hAaItco hhei tserneIv tig fuhario purchase~.ex dur 


ifarmers es
bi -he nu.Tmber' me hroug loa: from~u the Proec 

th UIDA oraohr A>udiosuc,'w1 

require to susai loves producL Von .*tcprcurrenLt; of 
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,,r**% ritr' A : 

of PUMPSinl.mbr.4 The i,suce cor cernlng the bt 

resoc1ed This 
wnich the project will support has nor- oeen 


Mt b... esol ved so trat arn ippro r ii ate
 
a matter that 

procured.'level of spare part;/,qUi ilIpeft "cai, bc 

an roC-n I:s an importantThe AF i Project f 

t-',e preSen t ecnnclog',., it .ind 
-UpP)rtinq much ol 


wh ile tne introduct i on of
 
the -woUnd i ArdCircIe oD 

my' have radical Iy incresed the f.rm=rs' 
this technology 

o(f" time.PeetremeIy brief pemiiod
producti e capacfty over'an 


o -the
 
. Iraatively l imited inveitment, t he maintFLenalce 

wi t h 

iie 
CUt rent I LAVel Of o-utp:ut 'o--r inoji:C, th"i ehn, 


t.he
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adequate time remains before the EOP to ,inst :tLt inal 1 . 

tussential services nowq beinT provi dced by thi- F'ro,.ict. 

The Cooper motorpump was a ciood sel ect ion in terms of
 

p1Umnp r-F-qUiemaen t, aid an
w.as eI,'celI Int c-hoif:e fcir .iirmers
 

- maI i ng the 
qu-:t tam 1 e ;) from c:71ab1b a ' t c- h,n c) o I.E- -


the fej d i sad-van t age5 o- ec ting Cooper over oth-r mde)s 
was ~hat the pumps are no 1onge- mnu1 ctLu-eI, a,J :si,'e 

parts are eSSent 1al 1Y UfnrV Ai 1abl.Lr dvan ta;i f ~erect I.rl
 

Cooper motorpUmps wE.re many; t he motoC- umps are smaill I1 

eenOUgh to be 
 am-enabl e to individual f.farmer owne:rship 

cu 1l ivat ing betwe-en f oLur " .o si hiect,ares ; they -are 
e
r l ati vel y Simp le,inexpEnsive ,v, i d U rab I , and ru,.d lne

*are easy to operate iund mairtitain, )atercnol c--d .. o- p,-rtabl e.
 
UnfortUnately, there not
does nppear to be -. sim~L --r
 
motorpump within 
a b prire r'an'ie that could bu 

mmendci .:ecc ior,ridias a rpl:, t.............1.
4" 


r-,Ceflt MtO'Or-ZU,Ap arv I0~'i i~r;Ch ~ ~ tt
 

3 t o 4 
 t i fe s the caacyr-( i t f1hL, Coopir. 

For the~ Moment, tn pt iject uer r'n .aigv 

U; SUpport a wide var'ioty 01f fotorpOMPS, 'few Of WhlI.Ch hcl'./ 
de, compatab i i ty whot, it comoc*~sired to intercnfAngi ng palrui
 
partsG . iwo bun'e f1.t s t hough 
 p orhap 9 somewh at mrgJin alare
 
I1 that~FAP chanias willI ain wpetise 
 through wor Ing 

W if:h hI~rl ILINof 25 E U t o.rp~m G<0 ~ admt LIM hoa. 



eyery effort should be made to stondard' any new project 

pumps with equipmenL currently in the Re.gion. 

mocving into larger mTtorpumps,
Si nlce farmers. 	aIre 

are bei.n enco"raged z "ono ar'oundindividual ia:frers 

1a:rger un its in cooperat ive vent.tres. .- u-e these uirtS 

a :h"r dis;.2 Y r 9, t: ir'ri px i ,Fzr tr&-- , UCr-tLu'he iz
have 


m: turnuimpr., ly larger. it -]i 1 c.- tha:t mo. i 	 ty of the 


e tnie
-,me de:ree. Ii ,ca-se ofis .!,so s - i :cea to 


lar'ge mi tc"pumps are

1la-j.c ; c rrt ive's, wh.re -c'v r.E.l 


u re 	 permanent
grouped, Lhe ir'rigation infrastruLt	 reqt.ui cr.es 

.,cc-ib.t 

tr Lh ferti 1 ity' ,.clu s nd 

mt -uct_t,. "-. 	 :s..1 an..-cat -1 i v5u t. cc ccst . (I rc -r 

ramcificaionB ;.rE t SOi 


I v monizclr.ed
ijnrastr'uctural ma1ntenarce ,,unt be carefulI 

sflce fa"irmers' are no 1,:rger as mobil e. 

With regards to :the Gan;.-nineri cooperativle the 

A-oricU tt.,ra c-, ncr,,r'- , AP 1i -i.;. 	 ldivec:Ezi g.3te':Lhen. 


1 : f , i ; in o - e.tal. isn a
constr'c't or Y- -u.AI 1:,l-. e, d.. 

laorgejr pumping~ un :4. This 'NiHa; ti-esttonaory p lcemen 


fri ion anreater
al so mean less s lost due to 	 pipe 


water wJ1 se chnnEled
overall syntem 	 ef-f-ici 51since 

http:monizclr.ed
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;::any:!ne cro 
 int th local economy is mandatory,. ,Farmers
can eexpece toon 
 n irr a
 

d satdifferent 
crop Paoucon strtegesif markets cannot
 

aevelopea for their crops.
4e. The AP Project is currently
 

condcttng improved seed variety anairric 
 z "ion Is.riafor 

. eat The agr'icult iraI researcn st.itior Ir D,er, 

-onoucted research on co'peas. and (he AP Project staff nave 

expressed an Interest 
in estallishing plots
 

ooth on indivicluai and coopecative levelo. The agricultucal
 

component is especia;l!y interested in 
pursuing torage crops ._ 

Such a al l fb anc cow pea proaicton ceslaU ;s, er 
 :::
 

.4,-444 assessing the ,n,ma! tract ion potnt
n i.i .: .i; e 


nr ict t, he:z . ita.it-or, mers a! so prov.w ,m; Ite:
Ironr
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markets. Diversification in vegetables must therefore be
 

targeted to satisfy local 
anci'or regional cemancls. In
 

aQLun, 
Defore any crop diversi fication is encouraged, 

cultural 
and dietary factors must oe assessed.
 



t~w'Sh If t the emphasis of 
the Project during the rOMainingncread
ip&odwct 
on tot ntens ifi ed iteracy
 
a3nd ManaGement tr-ainin, In practice, this will amount toholdfi-g the ntmber of horlzt:ros ond'or .*r-r pirt ir' 

!n'e =rjc
Orstan- Whtile Vedire:ting energits tc h 
... ppexci o f the p r oj e c.: 

Ce a . " 

V.:I 3e level, storage ac the , C 
f&!sit'$ y needi, a!C 3PP-rCPr1iiee-e of I VCri 

' : ? -,.: ... M 

t: -z > , ,;T., 

B! 

P 

z". - 0. a\1 -7 

th*-& a rl a a 



ItnI 

, ~ '. t v . 

~~ ~y b'bgr~und 'the' fuelI.<~~ ~. '"~/$ 

c 'secure IlbItyinlsurance for' he tankRs
 

7 Develop a 
means of releasing trained mechanics Into the 
Iprivate :sector 'after they have achieved an appropriate level
 

of comptence., There may be a need to increase the total
 

number currently working with the project '9 - this need
 

Should be evaluated. 

;S -- " o vey pu.-sue negotiations -'ith the BNDA to 

ar: Pov,,icn ,1 

e-, . .,,me .,. 3cet . ulcl too-:o oe -Iave- the :,Ua .ssume

.i , 

: " ,,.'. , ,. : . 

ii i:ii :i ...... ...Si 

AZ,. "S; 



ANNEX A
 



III. F c~__omc F iUjiLL±flUe I; 

Introduct ion:
 

The Islamic Development Bank's gift of 250 irrigation 

pumps to tie Dire Region will have a profound effect on the 
farmers' ineutive; for Laking on long-term Thecr2J iL. promise 

of these L I: uce::oIo:; rc the eXpected value (o r &ost of such
 
equipment; it rational the
is for farmeLs to r1efLu.se to purchase 

similar equipment at higher (non zero) prices. Purchasing
 

pumps from the project, 
 in fact, would be an unlikely, and
 

illogical decision 
 for utility maximizing consumers. 

At this timne, however, there are sLll a number of
 

uncertainties regarding 
 the new,1 'gift' pumps. For one, there is 
some debate about the actual.number to be distributed -- while 

most parties generally speak of 250, there has been mention of 
this figure being reduced to 125. Furthermore, agreements as to 

the number of puimps the will ireproject receive st:i.ll 
preliminary. And finally, the terms or conditions; (if any) on. 
which these pumps will be given to the farmers have not been 

specified. 

In short, there is a ac-od deal of ambiguity regarding 

the economic environment in which farmers may or :nay not be 
taking on credit: to pu rchase new eCjUijpment. As such, it 

appears particulary important to closepay attention to the 
financial r(mifi):itiw; of long term credit: for pumping 

equipment. This analysis, thier etfore, doe; not at tempt to assess 
the probabilit:y that farmers in any given area will or will not 

http:r1efLu.se
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decide to purchase pumps fror.m the project -- it is already 

clear that there are powerfu?' disincent:ives for doing so -
rather, the d:i2scL-ii sion here focuses on farmers who actually d 

purchase pumps. 
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a) Ganganiberi Site
 

The Ganganiberi Cooperative cultivated 
92.5 hectares
 

during the last wheat 
season, and proposed to 
expand proauction
 
to 200 hectares during the 
next 
season. Technical
 

recommendations 
from Dire Ag. Engineer Gary Freeman 
and
 
Consultant Krt Lonsaway 
(irrigatiCn engineer) 
include limiting
 

expansion to 
185 hectares, the procurement of a new 52 HP
 
Lombardini p-lump, 
 an 
upgrade of the Cooperative's Hanz pump, and
 

the provision of hosing for 
the pump a;pgr"Iu. The total cost of 
this capital investment, including spare parts for tre new
 

Lombarodini sump, 
is $34,100 at 
currenL exchange rates. In
 
addition to 
these expenses, Freeman and 
Lonsway projected that..
 

ful consumption during the wheat season Vs service tile
 
expanded hectarage (92.5 additional Lkcta 
 ,csfor a total of 185 

ha) would come tio 017,680, approximael'r i11,871 ;more than the
 
Cooperative spent during the most 
recent whcat campaign.
 

The feasibility study presented 
here is a Marginal Budget 
Analysis that considers sensitivity to prices and yield. The 

model assumes that the additional 92.5 hectar: will hL farmed 
by 185 new cooperative members each with a family size of 

9. The number of new members used here was based on the current 
average of one half hectare per 
farmer, while the family size
 
is based estimates of 
regional averages. Furthermore, the model
 
assumes 
that the farmers and their families will consume .5 kg 
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of grain per day (or appronimately 184 kgs of grain per year) ,1 
and that tie f armers will i rst use formillet consumption
 

needs . Remaining 
 cons umption needs w.l be met from wheat crop 
production. Unconsumed wheat is assumed to be sold in one of 

the local markets - either Doire or Tombouctou.
 

The "Capital Replacement Fund" used in 
 these calculations 

represents the amount that needs to be set aside each year in
 
order to new hppurchase a 52 motor aid spare parts (25% of
 
purchase price) at the end of four 
 years. It also] assomed 
that the annual payments are made to an 
account bearing 9
 

percent annual 
interest. 
The cost of the pump upgrade is not
 
included in the 
 capital replacement fund principally because we 
may assume that the replacement fund that was (or should have
 
been) established 
 to replace the Hatz pumping set will cover
 

this expense.
 

According to model,
the then, the farmers of Ganganiberi
 
will, as a 
 result of the anticipated expansion, realize a net
 
loss of $15,331 during 
 the first year and $11,284 in years 2 

through 4 if:
 

* they do not improve their current average yields of 
2.25 tons per hectare
 

* the price of wheat stabilizes at 105 CPA per KG. 

Per farmer losses come to .$83 in I:he first year and $64 in 
years 2 through 41. it is important to remember that this is a 

i, In fact, .5 kg per day is on the high side -- estimates now used by food rl ief agenc i es range from 119 to 184 kgs peryear, or .32 to .5 kg per day. 
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EiLrginaL loss, and not
does reflect the farmers' cash 
position. For example, if 
some given farmer's income 
was $200
 
before the expu-:sion, his income will be 
reduced by $83 to $117
 
as a rasult of this expansion. (Returns to 
his labor will
 

obviously fall 
more 
sharply given that these reduced profits
 

are applied Lo an c.sandd 
 labor input.) 

The situation improves, however, if the farmers manage 
to sustain yieds of 
3 tns per hectare - at which point they
 

would have collective profits of 
5,482 in year 
one and $8,892
 
in years 2 through 4. The corresponding per farmer profits 
are
 

$30 and $48.
 

Holding yields constant and moving the price to 
125 CFA per
 
kg resultin-per farmer ,profitzcof $64 
in year one and 3in '
 
years 2 through 4. Finally, 
in the best case scenario where
 

yields reach 
the project average of 
3.5 tons per hectare and
 
wheat prices stabilize at 185 CFA kg, profits 
for the Cooperative
 

will come to $55,617 in year one, and $59,027 
in years 2 through
 
4. Corresponding per farmer profits in this. case 
are $301 in year
 

1, and 319 
in years 2 tnrough 4.
 

In Summary, the formo 
 s of -he Gnganiberi Cooperative 

will probably ]-Ae money (or fail to make payment e- their 
loans or 
to a capital eplacement fund) if t:hey do not improve 

their yields and, at the so me time, wheat pric'"; r,.main 
depressed. imnprvsm.wt>; in yiel:ds and what prics, however, 
will result in a positive net 
marginal WOOTnfitL, Ihese scenarios
 

are presented in letail 
in the following tables.
 

http:imnprvsm.wt
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B) UNI-2-0fls p 1_ m f Lll2. 

As with the Ganganiberi project, changes in 
the price of
 

wheat over the next: season will ve a significant effect on 

the farmers' 
anili -y to slpport the co;ts of new pumps. 

Furthumarc, tiht crudi t tc'fe;,n wiich thLh'.' j offft .: .u st be 

taylorc SOi L5 Xi;;i:, the farmers' chu c:uL oft mI, ing
 

payment an thei r 
 ar s ;.'hil] :Arul2in u } paying irio
 

a capital Lepi acu rit. tund 
 lut Lit pticis of now ai' UKpu .
 

Clo.-: of five years:;.
 

As with Ganganiberi, 
 we are intetestudtu in ie.errning the 

marginal effct of 
th. new pumps - i.e. the differenee between 

the savings and addi t lena] exer;ses that tea 1.] :S aare 

result 
Of the 10, .utm[,ping ;ynta:c;s. in] ik, Gjnj i ,_ .,
 

however, these marg;inal ch more
Oi e~'Q: lik:ly to have a
 

significant inuluence 
 (n the fanc:r ' cnsh pos;i :1 or; production 

around the n:'w Lumb,'inmi pumps is more l inkely to bw a
 

principal Vouit 
thin 5o curoI.ry ack. IV 1I, (at: Ganyoliha; i many
 
farm, . arUfu an,_c-,q- i n OtWL 
 I VI t Oin) . It I E t her n or 

I ta nt O alt jit Lo COOsi u(: 1 . ha liporm t ;nan cO of K: . sO 

mar]inal ': LiI I V a itl h ra:.r,:Ct to thai ; aI1] a: sh pa Lion. 

iMarginal v '-i/Cx/q,'I . 

Saving.s : Thi N ig .,r 200 pump has an est Ima t 2d dI ncharge of 

200 cubic it.' i a f.,w tLar par hoi at 6 mtcrn hilead (vert ical 
distance). Given a water ra'qujiimunt. of 
8,000 cubic meters
 

pe r sCOson , pn I hutc tur.:e faru'i:.'ht , arid i fuel. Can SUMPc.mon rate 

http:curoI.ry
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of 3.5 litres per hour, the pump would be expected to consume
 

2,100 litres of diesel fuel per season to irrigate 15 hectares 

of wheat. At a cost of 
235 CPA per litre, this comes to 32,900 

CFA per hect-are of wheat for fuel. Oil Consumption over the 

same period is estimated at approximately 30 litres for a total 

cost of i 560 per season, per hectare "t 780 CFA per litre. The 

cost of spare parts, which is included in the loan, will 

average 4,4 0Jper season, per hectare over a five year pump 

life. Average per hectare operating costs, therefore, come to 

38,860 CFA during the wheat season. 

Average operating expenses for Cooper pumps during the
 

;n"at E... L3 for1 8.4 -5 .. - a:.. . Go..1 3 7-A NO , oil, L:od 

repairs.2 For the (five) farmers considered in the 1985-6 

season, avcrage per hectare operating costs were on the order 

of 67,362 CFA (which is corsistent with the 19P.,-5 findings 

given that the p';.ns are older, and thus could be expected to 

consame mor- fuel and oil per opera' ir' hour.) A coMparison of 

these figures, then, implies a 42% savings on operational 

costs per hectare attributable to the introduction of the 

Lambardini pumps . Given current operating expensos, this would 

r-sult in 18,302 CPA n.'.;iijs per hactare of "wheat and 12,737 

CFA per hectare of millet.3 Furthermore, if a farmer cultivates 

2, Acticities Paysannes Proposal, p..3 

3, While the calcn lat:in of per [,ctare wheat pumping
costs may be nntLi;d.t ,:e fair]y easily, t:he rainy reason cropsare not and are an5o, hnce not: raliable. The principal
complication ir thenu calculanion5: in t:hat the farmers 'relativewater app licaticnn pr crop have not Loon wel] docime2nted. As a 
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an average of 3.75 hectare of wheat and millet per year (based 

on assumption of 4 owners per 
pump and a potential of 15
 
hectares of WheaL PaU br; o.') , ttLal savings pei furiiier , per 

year would come 
to 154,646 CPA. 

tlcroina] c'osts L
 

The magnitude of additional costs is 
largely dependent
 

on the credA t terms 
that the project offers. Two 
cases are
 
considered here 
1) the terms that pro]ct staff 
are now
 

negotiating for, i.e. 10 (to 20) 2 down-pl.y/rnt, and 15%
 
interest over a tLee year 
 repayment pe Liod; 2) recommended 

terms of 10 Z down-payment (where possible), and 10 percent
 

interest over 
a five year repayment period.
 

Under the First plan, a group of 
fariner s purcnasing a 
Lombardini pump wou]l he e.:pectec] to make an annual loan
 

paymenc of 1,300,717 CPA 
in addition to a 441,100 payment to a 
capital rcplacum.not fund. Under thi more liberal credit 
terms,
 

the annual loan repayment 
Would come to 763,521 CVA per year. 

result, estimatQe of octual operating 
costs per hectare of
given ainy "seaon ci[op tend to be more 
a 

as they are ha ;ed on Cesti ma I:CLeof 
on the theoretical sideact ul ;ater


ruquirUetcLS. The est imatcs for mil let used here were derived
with enJin'c2r Frceman and Lonsway's rulc of 
thumb Lhat(irrrigaw.d) 
rice c-rop:; will cgcnerally tLke four tines thiamount of waL;ar ii c::.AS mi 
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je t ".-'I;t:io at' Cn Per Farmer. 

Plan one: 280,208 C&A per year. 

Plan two: 146,509 CFA per year. 

Furthermore, if one were to assume only a loan repayment 

(i.e. that the farmers would seek credit when they needed to
 

replace their pumps) annual cost increases come to 170,533 CFA 

and 36,234 CFA under plans one and two respectively. 

Hvothetica] Cinnh ositns 

By introducing labor costs and family consumption rates, 

it is possible to maike rough approximations of the farmers' 

cash positions undeL various combinations of yields and 

prices. The rcnarlos which follow consider a) famers which 

grow only whicat (anid the change in net benefit per hectare in 

the with and WiLhIout Lombardini case) and bD) farmers who grow 

wheat during the dry season and millet during the 'rainy' 

season. In each case, pricesmillet yields and are held 

constant at 1.5 tons/ha and 100 cfa/kg respectively while wheat 

yiels and prics a e allo,,2d tc vacy bet;ween 2.5-3.5 tons/ha 

and 105-185 CFA/kg. 

The cost of labor inputs used here were based on 

info rnsatJ o -....cI:2i .,ri:-.g iLtvYi',r ..L he [:i-mers (of 

the Kessou Kourey Cooperative) , and are consistent with other 

such labor budgets that have been prepared previously.
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1) For Farmers Growing Only Wheat: 

5 
 10% 

5 10% 

185 3.5 - 8.17
125 3.0
5 - 15.4010% 105 3.05 - 19..,01(2 105 
 2.5 - 24.29
 
3 
 15% 185 3.03 17.0715% 150 3.03 - 21.7515% 105 3.03 - 33.6015% 105 2.5 - 42.65
 

2) Wheat 
 % Millet Crops: average benefit,after f:!mily consumption per hectare'.'ith Lombardini 
a e 

Pumps. (All benefitsirn CPA.)
 

an ir C -1
imt. hOafjt/ha,-tf
 

5. 
 -1 13S 3.55 2G*I 297150 1, 982, 227]. 3.0 
 165,574
5 10% 125 1,241,6023.05 128,0.1710% 105 960,3523.0 
 98,047 
 735,352
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 10% 105 
 2.5 
 71,797 
 538,477
 
3 15% 1 5 3.53 2,16, 39015% 185 1,847,9283.03 200,14015% 150 1,501,053

147,640
3 15% 105 
3.0 

1,107,3033.0 80,1403 15% 105 2.5 601,053
53,0840 404,178

(Note: Cost i 11nc e 1)er heCtaC. Celue to chargeis 17,907 Ci'A per in c cedit termshectare per season.) 

http:128,0.17
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I1 . Projection of Individual Farmers' Cat.h Position for wheatmillet production . (Farmer is oot of tour working with
Lombardini tdirter 200 pump. 
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IIl. P1ojection of Individual Farmers' Cash Position forMillet prodtiction wheag And . (Farmer is one of four working with

Lttuirdoino 
 t.i ger 200 pump,) 
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 Remalining


CF,; p. r v. T , l e1 I'I.00 
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I. OOtervej E'p"ns 
5 tor Cooper Fumps: I%*sou lour tyOheat 
Season Calculations
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III Project'o-
 Of Individual Farmers' 
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I.Observed Expenses for Cooper Pumps: 1:eou ?,ourcy
 
Wheat Season Calculations
 

Observation 4 pumpS 11 wheat diesel price Cost 
 Lt oii Pricv, Cost oli Par
Far7o.1 
 2 6.75 1,350 235 317.250 57 78. 44.463 ;00.00
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Obt~~~risod~-io C0C+-1'C. "oj 
4 

4~Pn 

2.52 

-' 

Tot Ol po HClc,, o47f mt ,30 

Ferurr I~. 
 . ~ - 235 I,t v 4 0.00000 T' 

Tota lva p q
Fu #
Ferrer2..~ 
 li,, 
 ~ ' 4,~. s30o, 

cxplt
4

'iPet p q Ii.#t AC, t3.00o'w Isa 11#t0alCOi r. 
IAg,, At r~0  .0~' 


Tot aI eliunpln Cos 1,/ ~~~ ,6 , S
 

* d, .
 sts FoH ,Cl~ 344t
 

CapitalStr~icla
Annu a l LoinQ lAbor')# 

-
Total4
 

X FtfCkpial#AA~t Sivicin 

Tota 'rCst~I c.~'in 'ei~g 
Epf~5 I~et S*e 
 ri'
 

ToCoa par'oe v ~Ar I a s ' s .
 oop y r s~ n a v t c, 
.tNo4 Cni Pt o44r 

4o~ t t ot o In i i ul a m i, 
>4', 

0%ir C s po IIIOndi~f'rM oo 20i0e~ f r wh II A dPUMP~~ 0111ft~~
e II 
t( Cu 

2 e ''I' 1 og LI Qom prf fod r44lmc io4-Frm 



~T-T 
8Bt 

~" FamIlIy size 

i1*ctorti whett 

~ £Kg/persor./Ytar 

* Wnest Cor.tumm* 
wheat rtmaining 

S PrI C pei*k'q14ft 
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