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22 Tony Bure't 

A general rubric for (he literature search was identification of' contribultiots with 
titles such as 'Frohletls and policies concerini small-scale irrigation inl X district or 
counl rv'. 

Most of the ni,aterial identilid looked at econorric and technical aspects: fC\ 
contributions datt \w'ith ',oizd, psycIolo!,ic:l and admjiistrat i 'aspects either as a 
priniary or bs,,IcSidrlal, Concernl. 

llic lack oI+pribli,,htd ilfor-inattiol aMid it', di.t rihitioton ocr titrr can be sllrowin h\' 
lookin llattlie ircideinC rl tcc,srall-,cal Iialt llill ir..'iItilt ra/of rcric it) II+l 
I:'colmic alld Rrnl/ N''io rv . b.s'racti. letv,ccn 1965 a111d 1970, practically 
nothinr is reported oil tire srrbcct o' irrie:t ion ill c rrrfrll. he ICw reports concern 
U.K., U.S.A., lndi:t and Sri I aika. I lie orlv .\lric'ln cacS, reportc d iII thi, ICriod 
are from Srid.1rr llrd hot Ii t.cases, .ttlitiorlKclli. Ill c is foctuscd oil argce-solc 
ircigatioll, (ic/ira ill Sudail arid Nlct it Kcivi. l) ring the period 197ff-1981, there 
is evidence of iniercascini ccr 5 it, :\ rica, bill irost of this cite" fargc-scale 
irriatioii iil ,tllnren.,t pro)ects, and tin it i, tIhe c'",inceinC, a gricuIlurall 
econronric anid aironllci at,.', hicli prcdonlitirtc. ()i' 'r'i// litr'u, (1/cilir'1hllir
ha/s hc'#l<'n i4V tldtir <i/ph/islwU nnr~lltcr. 

A furtlic check )irte tf;iiilibilits ef iriforrn irt r \\sl e \iiiit, 1t 1rtsr bI 
litlillier of rio l-eoscrillc ir:il arid sirtrilar olerlliilitoll,. Irc rc,,lise to these 
Celuqtiries ilndicated liat ICw slich orc tialit ions ,,t\ ll'ir,elCS A', rilvC'd withal 

siall-scale iri-atlioil, and f'cetsur (ill \ssit ll,irall-scilic irriialtion ill \ricar soul illof 
li ,Salhaia. lhcre sscrc twon one in K'i'ei,y\actils. ov Icr iii lBot,,%wila.ire 

li t ecld, tire idc.'uiri;l eI\airt aid as rille soreii i lt iiforllr ili paper. 
qrlhtil Iflrce i R ,c ces. tare I'ew aIdL of ,cri \, 1iibl l . :ire listed l ilir l I lIe rollg 

iliprcsill ea, lotoluted, t.ihl 11 untluIihCd llOtlild,rot thtuthere be sorcs 

htll if so Ihee,,c to otriiii.
arc sallel d aid Jiflicul 

()it lhc IaIi of lilerailtic Iolhewin_, cases.', wce eainiieti. hleylire clch, tIe 
iu t1V ocial Theywere iliteei ialies old of the a',pct' of' sal-sCale irrigationi. 

did, Io\sevvI, hI \li II lvartt1;i 1L'c(1f t Irly \ idC 1-c1r211ra1hicil sIrd. Iis ICd 1W 
g.olaphiica arca te \liearc: 

,
( ,e d l ;ariii liuzallnli.: faf lis t. XeIis\c , I'roicet, Mktishi tI)isricr 
(b) oltu slliall-scle ii i lri n elielnc" ill(cillial Pro irice arid the 
('opperelIh. 

Selleg.ail: Varirias ,,ICuiics irr IrC alitl t ire SOc id . Lt'lriil,llr.,i.Clllit
ci 
d'lxploiair des l (cdrr tdicres drthr ,h c(, 1/'cll. 

Taizallia: (a) Ire Son io 
(I lfhtc(.hrtre,,r
 

M) Speculationah lout (ietIrcirl it Ifct\Cc n itri talioiaid uijaillaa. 
Sie (aniiia: fe \\: ,l itrirtserr 5h.'tinilic. 

(hf silrli irri :lt rr Clnric. 
Sw IIai etl: illilre iriiertcd tllilrs.\,Ir\ 
Stri h A 'liCi I iliL'irliprtlinui irr .: s'hll 
Nigeria: Notlreir. i'cu i: \ielr. (v..ozra. 
zilllbrbssC: S.F. 1es cldlt aie., ("hriktL e 

('isil n airjc 
Silhi Vrlle\tpecs,illll shrlrles. 

lotsswa'nrIa: Radiscle are. 
Kenya: Fist I'kseokol leliculilral rrojec 
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Zambia 

(a Clui 1 Al=,'we/nc i.\c(m/ln'/j)/ (list rid 
The scheme "as stpposed to start in 1979, hut was acttnaHlv impleinented in 1981. 
The delay :,rose hecauselo ' stol,sfrom loc;,l lpeoplC about tiheplanned scheme.
 

lIle
The foci of tbe protest were flowinii issues: 
(i)The scheme was planned so as to remoi t h, cisting l'arniers and replace 

thei r] iti ie.w ' Cl' 'i arciers' who ssottll pr ,dtce food crops for thle 
Irb[han sector. 

(ii)Planners had unrealistic and unattailablIc expectatiots oifwhal settlers could 
achieve - the soet',r household wa,, C\lCiLd to cuhiiatc 6 ha of rain-fed 
crops plus 4 ha of irriated crops ,ith otle pair of oxei. 

(iii)Ftnding and oruatni/ation of credit, marketing, inputs %.as not adequately 
coils"itte,,rcd by !le plannecr. 

Ai outulie of1'
lieC ori'inal Coticept iol of lt. ('iivlfvec project appears ini Table I;

the critical areas s\\here 
 tih platitrs, niade unjustilied social and Cconollic
 
aSSniupt ii.s arC iialiCi/CL.
 

Al itiiportantt fCattire of lli, "Cllelt' is th
ft the s'i, orieinally an x'palti'ate all 

Tabl I.Sum mary sheet of fhrpinning asstii[it itils of oriinal ( hief,. project. (Italicized
sectioiis indicate tinjustitied planting. assumptiol, 

land area lrrigable laud S ha 
RaI,dtf clop" 3201 ha 
Rougfh gra/in ! 1250 ha
 

Seiers 
 * R'clorI c'\i.inui .') lmoilic\ /rom \itc 
* Sch'cl :0 11 sihlc/cr 1ulji/i.v
* Fiach stilier i'itil' ham'M]h(a of rainfed land. 4 ha t,rirrigable
 

lant, tnd corrulittil eraIiig ri2h11 
* Settlers lrlustposet)'\,e.',oxn antd '(c'Aryt tqtiplitll, be credit 
anthy, ha' adcquatc Iuolt h r'lC 1iIisearmuin t,CtlfiiiptliCn

and wcilling to joi a co-operatitc

* The holding ,,ill he ttira,',d 11111ithfaiuils, labour intl oxetI 
althbough .soboc hir of t rlor.o alld c00 ll labonr may be 
niecessa rv 
* ach Intiiilv mill pilchase , hcilters ;aitl .4 mill, calves tith credit. 
This herd will supll, work oxetn 

* Each fabmil %silllso owl chickens io sell cus amid live birtlS
Profits Alter 5 scars leni/r profit .willhe K 7010tt 'on crops. Iromti crops

and livestock it%%ill he K9tii. tlmtiil' profit is income after 
l'Ityncnt andtliredfOr arnd Iatmur hu1t bfI'orC oflpt\mcit 
Calhoily'
labotr antila rcpaslnenl)


Capital costs 
 Total capital costs are AI/2.0oo. i.e. per fatiiils/";.600 
Support and inputs 
 Settlers will Iorm co-oprtivc st-i't'. Tis socictv will cmploy a 

fulltime manager to look aftcr the suppl. of'inputs, ,'ce.Ssart
Ti ldit'l,liant,altI IllhilICIIItIL" 01' 1of che eomark d theC 

K - Kwachia -O.'
 

Source: Vincei ft h)(it 



24 7ont ' Blur' 

or about 17M() ha, "-as not 'empty'. In nct 29 families werc .sqtiattilg' there. They 
consisted mainly orl",.ih\col leascrs, local people who had lost their jobs, retiicd 
milners and ,criiinerit \o-kcs. Iescpeople ha all11dworkCd l0t.her to0 iailitaitl 

ll irrigation ftirrov... Alholgi the as ra Ce'i.t 0f hoIding ,.sas snlrall--aboUt 
1.2 ha--tIc a\ ,',c .i o,s income a thoit( K7301, ,'itIa wide dis.,persion around\%;i,, 

° tie ean. lhc., aine,,r ,,sere" ros,iii airnl , sec'alI, ,asinglittle of the rain-led 

land ,1t os cir Co-bird of lie irricale atCa. 
Il; ad.1 lar.c, tilellcie scitlct, s\htoiti le et ' erliliclit ssa tet o ttirac to tie 

schemeic "erecc c t" A Coh.,'ioll bt_ tileierecr cCa'lwl ir iriev. ceUl s-qu.atters' 
and the ires, iiplll,', orarn., inl "I replkee theini, rirade itfii lie plroler s,,ich 5,a 

clear h. ti the ne\, ili:._iiis v,crc ii cll al beftter enidos cI ,it .ali)ital 1irain were 

the siatters . In atliIition, their faringii hi,,tory .,los\cIthat thles were iiore 

conmercially o ri,.til Cd. 

l 	 l+ ]l'illcipli. ill di(apdIlt'I. oln t}..stit .r 

(1) 	The >hrrner,; did trot Itr, t0 a'ilapt tile ie\- shicitle to \.hait C\istC.l oil tie 
ci+otlritt. -1heyiCassi ed tlrhit thc exi,,tiini sect'blc gardelrill plus subsistence 

l+r' lIlrcti.i ssa\, tilli Ilptnl'it:itA1 1 fl+iilirc no Com sider t hatt ;ii irlrpnllt ieirt O1" tlis 
ririglrt hatie berre litc non sr lll flliers tIran ire bicgcr prtctt they tad 

er. isagcd 
(2) 	 l'ianiets did lot oiidci vairtl]i,, rite producti on \Mich \\ a" po,',ilIC hy tire 

hrotuseltolu cither Itroe ill rC,iclCce o to be .ttled, .i' Cr lheir liboiur aid 

capital Clido , ilicillr . 
(3) 	Planrincs did tot us e nicleltlalle eoi.ideratit on to tire prsi,ioi of credil, 

irtrketing aii(l input "acilities, a'stiriin illsctad that oilier. parls ol tile 
adtirinitritiori \.uild be ailc to "',pond to the llred. 

(4) 	 No aitemript \%as rrurde to irs, lie C\iill' (hiri,,els\,e falilrrers iil tile 

pl.lltlitlr of tire lre\% d cl\pilicnt , or to lcarnl hros theyl had orgatied tile 

lrairlleririce ard alirlinirination oft their irtiiali o Inrross 

(hir)1 l111tllvaan u M/i lv."( t'urllIt' oi'i/lt 

\Cry Iig 	 AMR,'pectilage htouseholds 

veretablcs hy irriation, bitt onll a scv siriall proportiort .. II per celi itl kabse 

rural arc.i-or lie iourci,,t householcis c.ros\ eycetiibles Qv rrigiu ion anid sell hen. 

Anid v-t Oser 611 per ccli of tire hrourlCtolcis ill tIe Kiibhse rural area \\ ere ill ile 

po~orer ererp. lii a stiaett irbss'i (\iiceti , liKa) only isso oftOre tlhree 
IrouNcholdw selling irritred cropc, \ri sirial' hIous.'htIlds, hril is houlseiolds 

cull alinI cless, tlat raiii-fcd iid lhtuishl 11le rc ss ,,ilill or peasant 

Ill 	 ('cutlral Proiile a l c o1l' arri r\ 

2 lii of ct I'.\\ 

hrotisClold, selliti!_ irriglitcd crop,. 
Ihis siril icnlit iic,, Ire r:ilsot \\ Iy pooer idel i simller t ilan a\ Crig.IIouseholds 

adopt irri.,'itonrit,: 

(I) 	 lack of labour (\'iiceit, 198I , pp. 12, 171--tie to,t iplUort ai constirailil 

(2) 	 risk as Oi1ticC: o'nlL'r ,oUrces of iicnic s\cre les,,, risks (\incent, 198 la, p. 15) 

(3) 	 lack of mirirkcl,,. 
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But tile study locates all of these probeh.tS and their Solutions wit til te following 
general condition: 

the agiictuhu ral extension sersices, (le ",icultural loans. inIed []tost
of file inStituitiottlal ndI finianc'ial sppott iis bIeen provided to cinereelIt
and cottnlercial t:iunle+rs. [his policy ha l)o.ueht lie ei \,,Iii \ ilh i[t of
Capitalisml iithll ci l llltrvoid.c (iii Ilti' "ro\\hI is fr[too slo\ to he ol' tilcli 
htelp to the inalIn pool. \ild so \.i itt kolliltlililit n of" such ftpolicy the 
peasant ltcutseholds \\ill COIIitt C it) he let( oti itt tle codCoM . acls,. 1981 
p.27). 

General IPrinci!le
 

(I) Irrigalion schieun,.s alld projects nintl filldIthe right li between land hloldinC 
size aid labour endowtitettt of tileloh,.sehild.

(2) (iomerneit resohirces tstlst be olaini/ed to snpporl- small 'arliers-esen, as 
ill Zallibh, to lecoellie t 1i1 lie \\ ot frI.er' tclually includes 
predo llilttIl sullsistelie culliltor,. 

(3) 'rainin telo agriuitLral uillicer, muis eliphasi/ point (2)aimve.
(4) Natiotal iericuliilal policy hl, to Oe of 

producti otfr tostllirsl . 

icco ti/eli t prinmacy ,Ilnsistellce 

(c.) Other sum/-sc :Id/ irri-i on ill /ambih 
The Mission Report of )utch

1972) recot eticls de\eloplienm of small-scale ,clieme.s 


th Ite ut I:..() (Fieraln.l Consnutiulcv lission IA(), 
'tilie 
 for traditiolal 

aeri tilltire .. l)1t in tIlme PNrxTcijCV .lldi ("oI ..I,1"riit U l/'/ elopmei .or
ll/ibhja (I"A(), I976) it is noted that "Ilosl of tie siall farueii irrtaItiol sCeleeS ill

the ctmOUV ht;M\ betel 'ailuIres dfile teCnitical nIIItaurial 'Ocistraits'. Theto aId 

nMtMr't t iese Coiitra;illts is miot esplaiied.
 

ivaId pli//.iple 

Int so far a.-this ,parse itifotlitatitt tells us anythiug, it poiints, through its reference 
to matauc ilal prileins, to I lie principles already indicated above. 

SwaVz.iland trod.So+l/l ..Iiica 

InformIatioti is asail',ble aboutl 1\o snitllhMolder irtimalion schemes, tile \"Vuulalie
hrrigated Faints i1 SWsa/ilaifd anid tie laiMIi Irrigatiolt Scheme in tile so-called
'lonieland' of [Bopliithtatswailw, South .Africa. lie a.lhor of tile report lescribes 
these as of tIle%wo llote .uccesll SimllihOlMer ilrigtiOt sCelieies illSOnIIIerun
Africa' (de Villiers, 1977, p. 108). 1'lie plamiiiug ;miif Otr'anizalt ital aspects o' I tlese 
two schemes are contpared and Cltirasted illI able 2 de \illiers, 1977, pp. II0-

http:probeh.tS


Table 2. Planning ind organizational aspects of two smallholder irrigation schemes in Swaziland and South Africa 

Planning and 
organization 

Determining the 
agricultural potential 

P11%sica! potential 

Economic potential 

Social potential 

Settlement 

Holdings 
Size 

Land fees 

Irrig-tion water use 

Irrigation fees 

Cultivation and 
harvesting services 

Tauna Irrigation Scheme 

Individual holdings 

Soil survev 

None 

None 

Holdings allotted by tribal 
authority 
Individual freehold rights 

Individual 1.7 ha 

,12 holding) year 
(R7 ha) government levv 

On request 

None 

13v hand 'aith own or hired labour 

Mechanical work by private 
contractors on request 

Partnerships 

Soil survey 

Crop programme study 

Farming s%,,em stud), 

Holdings allotted b%tribal 
aut horit% 
Farmers form w,%npartnerships 

Partnership blocks of 20 ha. 
3 6 farmers 

R 140 block) year 
( R7 ha) government levy 
Irrigation programme controlled 
b\ Dept. of Agriculture 

None 

P. hand with ox% n or hired labour 

Mechanical %korkb%prixate 
contractors controlled by Dept. 
of Agricultuie 

Vuvulane irrigated farms _ , 

Climatological. h.,di ological and soil surveys. 
O.itlav of irrigation holdings 
.Maiket potenti-.l. Crop programme. Size of 
holdings and irrigcation ,'stem studies 
Selection s'andards and farming systcm studies 

De\ eloped holding, adCrizCd 

Applicaion>. vmndc to district authority 
Selection made it this lc\cl and shortlist 
submitted to ,election committee 
Final selection h% selection committee consisting 
of irri.ation authtority and national assembly 
Successful applic. ts sign 2(i-%eztr least contract 

lndi,.idal 4.0 6.5 ha 

(R300 R4SU holding) Nseir 
(R75 haj irrigation auhorit\ rent 

Irrigation programme for ,tIar cane controlled
b%irrication authorit\ 

A\erage RIM)O ha .car Iaioc and additional 
COnlsUmptiol Icc) 
Mechanical %%orkfor sug.ir cane prMided by 
irrigation authorit (controlled) 
Mechanical %%orkor hired labour for other crops 
oi, request 



Marketing services 

Credit services 

Extension services 

Control regzulations 

Local participation 
initinal elli 

Social infrastructure 

Source: de Villiers 1977). 

No control o~cr marketing of 

products. If ',urpius, production 
e\IstS,c itil N marite ko-opratlip, anakeo d either hthe et )-olperativ o tihroiuh 

ch\annel,irin 
Production-inpult d\ailblc [-iml 
prilc 

c-prOtt\ c.n rIeqLueslt On Lredit 
terms . rep,,able during nmr keting 
stace 

('o-o peratuIlC e le\ r e,citl 

on1 \aIc' ol prtsarktet 


R§ inu bet-shin cc.' inuitua l
l 11ml'ailk.Proxidca h.%~ pi of .\ei uhlur L 

to hiftlinL p 11.julAiion 

i-ri-,ation rceltln!, calnnt, be 
cti'eli\cr, .ilk)IcLLt 'iill liII12 


popuilitln 

Black \[tcnIIoll 111tdcis
nl 

certain aifhniinidtci', pc 

of Dept. of Ai2riculture 


Responsible Ior o'' n housing in 
adjacent t(MUIslip 

pp. 10 11. 

Marketing of products controlled 

b%CO-0pyrliC 

e 


Productiln-inputs rro ided by 

co-opcrati onl 
credit in consort 

Ith Dept. of .-\triculurc's crops 
pi['litrainmelllllC. C'redit repayable 
durine markt.n talll,c

( -opcratixc lc\r 
 t 5 per cent 

tl \alUe of prodct t rket d 

-I R: 
 , Ice Innu llr1gricipt,rol ded ) of ulture 

linked [o clop 

iar\c-tinand nrirketin 
 cntr-] 
lrriel-in r,,ulituin, c;aforccd 

, 
1! i, linked to productiion. 

mr'.,lstirmadtitirketini- controk 
Ick \tenuio tiliicer\ nd 

cr tain.d ii- 1,Iit\ , po Nition, 
tl )et. i \e-riculurc 
"iiiitcr elected i directirs of 

cot tic t 

Responsible I'm ) kn hnlou-ug Ill 
adjaccnt ItM nship 

larketing of SuIgar cane controlled bv irri-ation 
aulhorit, 
utort of other products, throu,,h privateNiarketinvtchanel 

Production credit i ailahie t'rot irrigation
 
authorit\ 
 t, a limit of R3(J00 smail-hioidcr at 

,.5 per cent inercst. Rpaic bleftrom sugar cane 
sales 

Sub1sICnCc zall%\ o( fI RI mtontl lor on-
\calr ac- ilahle t cltlcr'r fom O\ftIm at 6 per
 
cent intercst
Pro\ ided b\ u-i,ititin t tithori'iC, In thle eise 

01',ttrour11rteLIuar catn cx\t"lhilo" is linked to) production
 
har\estin_, and it Lin"
ii controls
 
Ilrria tlirn CLLIIta ns ied iII
s leti contract
 
Ilrd supportcdd h.i%\ C iotI cLIL es
 

BlIC'N Ctenun'noli ,- , liI cetai tdmiii
t'-t1 e-
 lnd iviarIa v p osit! , il irrilation : 
Muth0rit LeCAlile\" 

ann 'cr> it, prc cnse r ii- ,iL, it irrigation ., 
ttltItholl\ i, snear"trIs .:nie nurer 

CIrcdit ,i% IbL iIl: i l-it [ion a Lth, )Iit\ to 

build 111)(1 in hOldin,, 
Sina1liholidcr llci\ access ti ,l ,IL hCa1l schools.
 
sp<ilui ind rctiil facilities a ailable \%ithin
 
the total (DC project area
 

-... 
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IIl). The uoal of hot Ii these scheIe,S is CO1u1cru+eja prod..luct io.. The ;tuth1or 

concludes that the iuaiu eluici, i thiriitsuccess are: 

(It) 	sy,,ten'talic ll..nittvi 

(2) 	 file si/e ot tie hIoldin' ik, relted to the capital and lahoir requireleliclts of the 

(3) 	selection (1l' I'mll l l "'0Ihlll pertOll \\ili the rI'CIliid hacgitrolulld aid 
clitract erit ic.,  ic ttlcd' 

14) iolciliiet Of Ilie irlatliolliIut hority aud the local authority u te s.Ict io 

of cttl 
5) cntctriOi ploral.tnuuc" aiid coutrol rcgulatios .,houild he linked to ade.quate 

(h 	traenHtn.'tllitl l C,I + i I)/ "i ll'il pc lll , 

l alhu e,,chClicii, cent rally unauaged and oricuted to cash cropplihg. Thcv do not 

lii\e CLIuit\ O[ I)o\ crt1 'aluciatiou a" major goal.s. \Vithinu those parameters, the 

prcC,-diigy Loicltiiio, .,ccu appropriate and collillollIselisc. I low\Vr, lhere is little 

recoluit iou of mtllV place :,(r participation by t lie l.Iclller in the plallillg and runninlg 

of cilt cr of lie , cllii ,. 

eoiidltrhlc aoiiitim of dr\,,,uu,on irrigatioi nolthrn Ni 

of lon . l i-, l ii: L, ",tLcli al the .s/udao/. I lowc 
Ilucre it :a ii tiae. lhis is 

iiie, idi i;uitiodilim ,l tniitlltd ci, little has 

'c.ll \liltll ilt i l i lat decade or o hl, CC[]a! t . at iiplimeniitng a 
uliihCI of \ e\ larg-,eil liailoul pltio,.. l. Cl 1oii1 Iot !lC pOor rCCOrld of' 
tlilt,,,+ dl. hel ut\ ',the irliattioli ,cl i\ ilil,." , liCl do + itl a liCC i ,, i lilaru 

\,t.I,. the 	 .e, reddeci ,e.,,f ae tritdilioial di \ \-+PC.,tuitl , i.h ', \\,al by 

Shil]do , 11dilolic uill ,,e' l iri!:ilion l'iilii ', ,ictIelit ~, OIchiIrdS aud ice 

[m ]lcric, I( ill1Q, l1)S I, I). \\ ili Icl-i, I ito all N,/e, of dlt.lopiicitll, ('illtler 
,hik 1 't\h1ili"ulNiLCria 

Ip,.'II'oflIIIlI,.c oil tlic u cli t lof o mII C LCu "11 M id ",l,th~iliP,." it'-, tLqICI IL I~ h\, 
coieltluIC'- ill 11r;1 l + l[i jeIkct I ltehiow\ pio l 

(.h'dllllL'l11,"h). Ci ' lill ht.1 I+' L,..' li tll,. 0 1 1htl ,,,C IC.,A11,., hI l llt.';lll'. Iill h IUI'.{ISC 

._elii, AIIII'" Cillillot 

COitliLlc Il l till \,Ctc l l lheir irri.Ied 1111,, ,.,.ll hle ;i ailahlc 
of' 	 p')oolf ldlllitill;ltion ,l l t 1ctl'i iii all t, oo IteII have 

and othICr inliit', It( 

II. edll , 	 hCCill, , Ilii11itg, a k lcisceli 	 n IC tll. iII ildition, ot p(' r Io ct 
+

emI' 	 ir'O l lllllt ll,.C ickly :llca l the '+,cht lcm ,t.'Ll,,'tll q ih m c-, iih~ fid iflC'. 

()I) 	 tile I) ,ii\ v iLIC., ill COIIIu IM, ('illtel COIIclIldeN lill: 

Ili 	 ireital v, hi.h doe, ,.,uccee,.d ill tie a'rea 1, that doneio' MridoahedIl-l 

pliately bv ,,li.all liiicr, , tilitc tradition al techiiqi ',- s h,.'luadoo/titie, 

and perc ilial ',lt ice ,\.aiw rof ,hillo\ groliid \\ mI.. All o er tiue north ill 

tHw tuitor !i%.r \ llhy, aid other. .,pCcial IealliOll 1lueltchCliliujuc" cuI he 

,cutI Ir 'O uc i, wuarkctilh.' _ c crolw. h(alter, 1981, p. 10). 

(atel CoIlllc.Iu ill plrt ictilar oil a c;w~ at Y'oha \here a local goveu'ruuILerIt 

acrichtliral olfccr 'has cialuIcd ',tat dool irri itto to0obtauin a smluul ptuuup and 

increate hi, huollihnt to ' 1c.tuc,:C of product i' e irriited laud' ((arte, 1981, p. 10). 
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General principles 

Carter's conclusions which are relevant to the present concerns are: 

(i) the need for consultation with the farmers at tile planning stage 
(ii) 	adequate education and training at all levels of operating staff from farmer 

3upwards
(iii) concern about the role of consultants in planning, ('1 did not once hear ol a 

feasibility report which concluded that the project under study was 
inappropriate or uneconomic ... ' (Carter, 1981, p. 13) and suggests that: 

(iv) 	 'it is vital for governments to think carefully about ways in which they can 
increase the accountability of consultants ... ' (Carter, 1981, p. 14). He senses 
from this, the possibility that: 

(v) the consultants involved in the feasibility studies should be excluded fromt the 
design and construction phases. 

Senegal
 

Jamaanevillage scheme 

This is the most th lrough case study. The scheme starts with a small-scale irrigation 
system which was established by local ,people from their own resources, but local 
people had to respond to attempts by the Senegalese Government to become 
involved, together with USAID. 

The scheme began when a local man returned to his home area in the early 1960s 
after many years working in France. He vent back to France 'with a central aim in 
view; to acquire some means of improving farming at home' (Adams, 1977, p. 44).
In 1973 he returned once again to his village bringing with himi a cultivator and a 
small pump, together with the promise of an agricultural technician. In 1974 the 
technician arrived, funded by two British non-governmental organizations. A group
of 40 people established a champ collectifof I ha and dug a well. By 1975 this group 
had increased to 270 members-200 men and 70 women. By mid 1975 all the villages
along the river from Balou to Monderi had formed irrigated farming groups. 'The 
villagers had been somewhat wary of the plan at the outset; but it was presented to 
them by someone they knew and trusted, and came to seem something they
themselves could control. Wariness turned to hope, in some cases to enthusiasm ... ' 
(Adams, 1977, p. 45).

An application to USAID for $60,000 for the purchase of equilpment led to the 
project being put under the aegis of the Soci6td d'Anldnagment et d'Exploitation des 
Terres du Fleuve Sdidgal (SAED) which would channel the aid. The peasant 
response was that if they were going to lose control of what they had built, they
would do without the aid and continue with their collective fields of millet and maize 
until they could finance their own purchases of equipment. They had heard that 
involvement with SAED led to loss of control over their production. At a later date 
another non-governmental organization, the Compagnie Internationale de 
Ddveloppment Rural (CIDR) which had been involved from the beginning, had its 
financial support from the two funding organizations withdrawn because they
objected to funding an agency which had now agreed, admittedly unenthusiastically, 
to be an agent of the SAED. 
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In response to the SAED involvement, the peasants formed a F6ddration des 
Paysans Organisds eni Zone Sonink6 dce Bakel. The chairman of one of the village 
irrigation associations sunied up the communal attitude to the SAED: 'We're not 
against the SAED, but we've seen how the SAE!) tells peasants nothing, and gets 
them into debt ... SAED doesn't make anyone any presents. SAED makes profits 
out of peasants, and makes them incur debts.' (Adams, 1977, p. 49). 

The peasants made a distinction between 'd~veloppment paysan' and 
'Cdveloppment de functionnaires'. Adams concluded that the massive plans for 
SAED, inanced by USAID might leave little room for the 'd6veloppineni paysan'. 

General principles 

The principles which can be adduced from this case are the following: 

(i) 	Local people can successfully work with i non-governmental organizations 
without government and can establish a relatively suIccessfuLl small-scale 
irrigation scheme. 

(ii) 	Government involvement can be a disincentive if its objectives differ from, 
oi are perceived as differing from, those of local people. 

(iii) Large-scale aid donors, bilateral or multilateral, by working through 
government niay actually stille local initiative. 

Ta nza.ni~a 

The three sources considered in this section are contrasting. All deal witlh small-scale 
irrigation, but Allen and Gray describe systems which will undoubtedly have 
changed since they wrote, indeed in the case of the Chagga, were already changing
quite radically. Mbawala speculates on the possibilities of combining Coward's 
(1977) suggestions as to principles for successful indigenous small-scale irrigation 
with the structure of the ujamaa village. 

Allen's account (1965) is based on his own fieldwork in the 1950s and on accounts 
by a German traveller, Guttman, written in 1926. 

Allen describes the Cliagga system as follows: 

users of a furrow formed what was, in effect, a Water Users' Association, 
which met to decide upon the equitable division of %:iter and to arrange a 
programme of maintenance by communal effort. 

Administrative rights, as Guttman describes them .... were based on 
'ownership' of canals and furrows. Sonic paiticularly large caials, 
constructed by communal effort, were owned by chiefs and operated by 
their appointed agents. Others were the property of the families of those 
who made the 'ulrrow. The head of an 'Association' using a furrow w\,as 
normally a meniber and the representative of the owning family; lie 
acquired his position by inheritance. The 'owner' of the fturrow had 
religious as well as administrative duties. He had to organize and lead the 
annual cleaning and repair of the furrow, and all the members were 
required to help in this work. If" a member failed to do so without 
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reasonable excuse, or to provide asubstitute, lie was liable to lose his rights 
to use the wafer from the furrow. The 'owner' also had to of'er the 
sacrifices and prayers which would ensure the continuing flow of water,
and he alone could do so. Water resources-springs and streams from 
which canals and furrows were taken off-and storage"basins were also 
owned, and these owners received nominal gifts in recognition of their 
rights. Distribution of water among members of an Association was 
governed by rule, and doubtful cases were settled by discussion. The user 
at the lowest end of the furrow had first right of use and others in their turn 
tp the furrow; but it was a general rule that the owner could dispose of 
water every third clay if he wished. He was, however, expected to transfer 
his right to those in greatest need whose crops had reached the wilting 
point; these were the 'days of petition', when people in urgent need
petitioned the owner for the use or water. The duties of the furrow owners, 
apart from their ritual functions, were not unlike those or the chairman of 
a regional water board. 

The Associations of water users were not exclusive. A stranger could apply
for membership but had to be introduced by the owner and accepted, after 
he had made an offering of beer. Chiefs had an ultimate right even in 
furrows they did not own. If an owning family died out or migrated, or if 
the sole heir was found to be unfit, ownership of the furrow reverted to the 
chief. He could also deprive a fIamily and take ownership of their furrows 
himself if amember of the family committed aserious crime. Remnants of 
this organization survive, but responsibility for the water system is now 
largely in the hands of the model nNative Authority (Allen, 1965, pp. 165
166). 

Gray's account (1963) of the irrigation practices of the Sonjo is based on his 
fieldwork during 1955. It is interesting in so far as he provides a fairly full
description of the administration of the system of furrows and sluices which the 
Sonjo at that time used. Groups of fields are irrigated from the same furrow, and 
these may be owned by several men. The man who has the most authority soaks his 
own field first, and the water is then put onto the fields of his companions. The first 
waterer 'stands in a position of patron to the other men ...and allows them to use 
the water that is left over when his own needs are satisfied' (Gray, 1963, p. 57). The 
clay is divided into 4 x 6 hourly irrigation periods. The village council plans and
directs the whole system of irrigation 'with a view to utilizing Ile water with 
maximum etliciency' (Gray, 1963, p. 57). They also visit farms to offer advice or 
criticism. 

The men of the village are divided into groups with different irrigation rights.
Ultimate control is in the hands of a council of seventeen village elders, who hold 
their position as members by hereditary rights. The remaining men in the village are
grouped into several categories. Gray describes the principles of Sonjo irrigation
management as follows (Gray, 1963, pp. 58-61): 

An irrigation cycle ... lasts for fourteen days. In starting a cycle, the 
[village elders] assign themselves the first periods; this takes about four 
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days. Next illolrder of prioirity' colICS :agrou1p of eiulCt+I men called 
'Ituilltiiteldersl w,.o also hold l cdiarv rights. In erinls of irndividual 
water tli'ts c.Ifual proper itt haIvethicc lncn ar I0t the lelerSl thil no 

,Coltol o\ c, lir'rri i- a a M ile ...loll ,vtc{+Ull 


h cti i, tUlii- c!.rotip of elders ... 
hl \ {+' ' Ol l lH lNt lt h+ lllp 
,\l r th1,:ti iiliat pclrods t)0a whi 

C d l ; lr\ I ) 'il \'\l Ilc l +, ill o l)( In u L I Ce o r II-rV 

ri l, l l h p;I nt I i ,-I.- i i
lit(h t 


t i i. i lt 112 I.t 

t fs, [Ilk. tic in t hlt., tlrIIt Li,.i 0I 'U l ;It,.'asi. l .,tioil ri for sls or' 

b ;Il iitibcr o) It' ibltIdperiods of littleitiom)i1h Iltollth iil lh+e f ,,' level 

c l Id kccp of 


IbOut lotIltc i dl,.
 
el l I ...ik lilitlij d h,. the .. tie Icii thIi ti cycl- do\n to 

,
IIl b . c-C.Lic.ccmlllt,IIC cst ha', h cli illlchl cIII ... l I lhitn li;lt of tilc the 

viIhLC M5 lrriiiiion he .,c .. e lo',I,.itrC 5va,ci. r t...'clieit., lia 


ii rilV t iii for t ii,.lts indkiMuals
rih l mt Iv I' \, r] lo 

i e1.hcli dcuil s, l lpItlthllolders colpfI ha,,Ito i tl,. iu isa uilu cilttp 

jlnd pml.y,, l ... a velati,1 to ,+,tti \ iihiii ,.\ith ,.aie , a clienttriitn lackin 
iiulI cotnilpc ,c o clic:i,-, II v, he ohs ioli, aclicnt isof tetI illitb + ,iler .. ill illat 

a+prcu,..;ii l', rC!_' ilri,+,:L\\11tcr.
lpot"liCll v.ithl rd it, liotm 


chic of [lirt political autlh.orityvl 
li'mi co:lt (d iii.eat imi \"kalct lie\ hIjluusc the p)ower (fl depiikiig, 

intdivi ual,, t iti ea\:tier sliehich s i lsoltlc ncccvsity of risitng crops. 

ITh, prirMy riLhil hitldiii, dris, illhosi 

Itn colltlaItt to ici' 5) plrcccdinL accotlll'-, svhi'lih co terl "V tIIs as tlhey' were, 

Nlhivala (1979) look,, to thec ftilr in I tU/tli; ianl cite, oflicial IANtJ policy as 
FCcogiini/i til' iniportl;licc of si,all-,alc irrji ioii (Nlbavslal, 1)79, 1).9 ). lie 

takes (ov.ard',, (1tT) tlurc iprincillc,, otl local rei'llli/atioli: (i) leadc rshtip 
aeeoiunti qliil, (ii) caiif-uu ,,,d or-,aiui/altioii, (iii) iiii,.i iutil toO te'ii/Iltiotn, tries 

appl hi ll iiithe ,olliic\ i tluj;iluuiia s,1letltinc. liIc et Illt lie leu-ouse cell 

may l suiablel a, 11C ,i,,or lliLc.tie"ili/iloi jt I1\9.\l l; . p. 1()1). liso 

far as lo tlla toi dc;iliu- ,.l\ uichl,,I.e ea bet' \',illc ciiipiric lly derived 

detailcd
ill Ololllill h li IICle peciUlte- ult etailiIi. ieoliiii 

will lot le iielc .. I l,,svecl hi', iutii C0 cl1,i,illi, ;11c t Iiicrc,. IICas th,1t. 

, l,,,hi ilM e ,1h;11111 ,it \\01ii 
be attiluo ,u,s Io.thc v.av ill ,hich i'ii/i I: hlat i bcci s iled ihio kit+, 

I) .\ a.sic iuiiit illthe ii'rigalioii ,,tC,.ui l s12h cell amid 1 
' I ji 

(wards) viichi l.iavintur be di, idcd ili ,ill i lli n('uii o Colu ci ,called ld 

houe cells).
Cells (tell 


lcl \wilh [ile 

Coitiposition of' c/amlu cell,, lcaldclhip ill ,s,-r'Io , I c or al.ppitig, 
(2) \Vh'lec the coinno-iiol t hiuc... s hniaiutcell is coMt t ;1tl ctun,,i,+:t1 

tile ' lps n 

but \,herel Il Ct ilOi ilO tf ile 1/tom/ll]d ,:,Il t IIleo ',thue 41(1111d cell wit llt 

liesaute kiji.- lii ic .iolcI l ,tl dillercit vi/iji, tlieuilri-a ion mtnav not 

be overltlappiii2 ',ith ch'/no,+ cell lIcull,hip ("lbhatla, 1979, p. 10) . 

\I
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GencralpIrjncjl/'; 

(I) 	Thie iliriuiriilitioi tliii (lie ( hde.',Pii Solio mid~ IliiihL ,pccI1Il !' v hoiur 
Mhla\\ala', Ilic I* \Crv\\oirk, aIll t)oill[ii 	 o~Ci\1' lo ,;il Ie~cl irliuic~tOii 

(2)(' al mc1eal! ;iiii~U1r I(\ ~&uI' lL e1hvil IiiiPOlitji Ill (lie cpiiiiOii aidL 

(3) 	 Iiaim~iiii~ ~ 0IIIiiiirH\ Cm 11I 0 cm lic der imilililjoii (d olisptite" \\,'is 

(4) 	 lIe rail crildc pl~l-im 'A j- c~i \iii wi\ iiiiilk 'cl\cd Ill [lie (YlII'a 

() 	 ithe SfirIj \i~cI, ii A lt lo WI-1 oii\ Ol.jo 11. tl 0 Il i 

(5) 	 Il\ (liii uliiailii icvii. iii carall iioe' w id te~ ;uili\' 

iiiidaliuIii iilitlir slilolldo2~i lit cueci. Olier (lie aulitlimiie. 

IliP. projectl Ixi'cl (m d\iCi'tC\t.lopl ill Sudanl by' Doxiadis :\ssociiu es, used 
C~iiO'tLIl:tiultkill ill nccateud pirs (ll10G, 19(9). .,ir experimcmrial tank wi:s 

Cohrimcild \ iiii\ttrle~ li-ymiOliiiieital;ii !iliela of, loca.l oieriliint , 
tKiMIiii/i idtro I >IDP ellburts. [[uisllt h becarrie [lie basis of, all atterilplt( .spreaol 
tie idC;a 111i011i12t N t~iliiii eCOirse tor primiary sellioot ill thei.area, so tiat they would 

F\%Irit mido \ eectables. I'lie results \kcrc variable. Ilie lolokmirel f,1c/lC/Wlh
 
pruo-ciph's aillu 1 c111 ailu he adVanced h'11iii report)O Iliar large\ 01111 s ocial arid
 

adiiIi t I\i c ;aspcts: 

(I) 	 I le ilidividUral ent11ihuiasm of, teachers who had ben onl [lhe trainuing courlse 
55as a miajor tact or ill dlie suiccess or rnot of, tie proiect. 

(2) 	 ( 'ouniit\- parrticipationi was essential for suiccess. 

liIn 	 (lile 01llcl a liicir imore uercral study, Muidektiir~c (1980) gives sonme
 
ili holiiitioui abotialle riatoil 
 iiiieSolil I at hmcJcdt ci irrrahwe.
 
tl Ins ita ini aspect of* hIk work, 'c\cc)i o.Coll)pairat i\ c puirposes arnd ats a
 

(Nlnclekurrye, 1980,. p. 1). 
li ileSiIa\lie 5/Cc iriis i tl <\ti 1 n solielircs Iai2C Ilii m -4 Ira,om 

h\lidekuiie. 1). 18.~i re \~irleae 980i 1-l-rrrre 0 iclimilisarc rare, butiro' there 
its arthreait losttes \1io i lie sirlI-o-;lc irlilaticri is aissciael ssitli riLC scae 
corllirriereji projects. I Ill', Heedl 110t \WlkI-0 tihe oLIk Iol;IIItIt1e 01' the siuirhl selICirre2s 
(lli/elwooh anI I i\ 11Iolci 1)7811bu ill /iuubibs tlis has lierr lIre Case ill (lie 
past. Mldekuricres ,l tii-.,u hasnocli bee Ire cirutcnme oh' deciicri al the lrioibesr 
1)iflitiCill lesel h19deiuve ~80 pp. 1- 195). \ir diolioilui poirri IMjeI tihe 
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attitlt) I latke , is IIlaIt \\ itic I itII-scaIe iIIin io IoI is assocat.t l i\ lI diIIII tl lhug ' 
scale l lnitl Cd to e',IIlOse Slta tls,and f l'w e rtltICtaill toetate,. 'I' , \k ill le rCliU 
.joill te te.., folcint_' tlie inanaceliten( id Cv 	 lattlilietteCil,, to eiteai'e(2 ill dlrCti 

(l !)Ctl itll',' '.\itlektti l I1(). e to the ( ltisuii ' 
.c, X(, p. \\ ith r,'.' tete . lliit \1 ite.an
 
t cttldticlc tiS clt ftl.Nl ,lkit mtt,l . i tha t tlte lhehaitti ,1liti , 110111 he
 

IIi na o c e Q, II%\ I)wiob II leIss It(elices
t 	t I Itl. ItiIi c IAstl I\ Ill,, or SIlct'\sftlill 
titel, l I ;t tiit+,' k it 9S ), )inttak lobetth ,, la,.k ()I ,V.',.ot litt;t \, n (f ItkXlu ,', . 2iV ).
 

L.rider thee,, Ciicittl-ttlie ..cI')lt t; llp" i.5 iA, . li his, tt.'Ot tltltittlt 101 Ih1.
 
Itit llk., \1init,.-,I n t c I ill ",_l Iet.i", t t I le S' ibi \ tiles\ ]" si t I tics il,. \.Ic
 

ntittw l ltitcld i l l,-,t\iii! k\ctl Jill d \,k.lop in ltn
Ith, I a l ftll ... la nd 


,t :tc!, ... I eill ,settle a Cn k A\ i ini [Ie land ,t\ lnl..nIltp)oCcs,, antd perfo:tii
 
;tel\ it ic' that aln ... tlicli i\ I' ciliI d ut h, idhO t I),Ok ci ' (NI uttlhkitt\c, 1980,
 
P. 	;-1 ). I IL seecs litiliuuc to do his t,, ha\itl cttnIiluted to lie fliliuc ofI [lhe
 

,hinui b n ji 'Schicnie ( ndki u c, I S9),p).5-12).
 
.,\nother point lilt MIndekuntmc mak iss i hi it is not I'rChold tenIUtr dial is 

c,,scitial hilt ,,ectnl. of lenilr (+ludkuinvc, 198), p. 54-). 

Ue.m'rui/ /)'i/( /)/CA, 

(I) 	 The balale .'\\.'ni siall- and laigescal it riuIlion if Ihey exist side by side 
tutlt be decided a, a mater of ,\l)lici policy. 

(2) 	Wherc hajes.al and snlall-sCalc irrittatliin are adjacent, Ih,: small-scale 
iriit .tr n r d e'd to h..\ci oI eilploycs, and thus lie r cltlatlltca,.,he ellc tIle 

paltlicipants ill r i IIIn;lI-C l.' irlicatlioi in .faeg(heli' ol 	 Or the -scale 
irrigation. 

(3) 	 (' taitmtI0< t i tipF y , ufI natijo it llaia c.'. 

(4) 	 (ash croppingk is Iiehi risk if \iti sUppl is i ceiailtl. 
(5) 	PallicIpaliotil in ietk'btiltiel! if a ,che ntt.- i smallscale irigation by elie 

fultile seIers inla be it Iosili\ p r\]litt.C. lot their It ltirc participation ill 
working on it. 

(6) eCUIty of ttItI ate.titOffcces tof r arc essenia.t,, 

[ li' , i a " , ,iitell iltiislp a It vt itel-ll itI ( ic.. Imiel' . , of lt-l i ti al ol'palli/al ioll 

las .inriotul e itC1t1 Itts, irriLiltd based I
tc iteliudit.+ "otlic faiters ontl lasil 

floodtill Iet p tillt uet ll-scale lia t \\i1 t INieli Ai .eet t sIt itlit tiIo ,,tit.+ 
Imellod, to ill cuop riodltliot. Ilie p iolet ippeai", to hake htitd it Ict'isltlC 
of snt es'". lie ilrio.,ni l ase t has ei h l u le Ce)lcti.l Ct.Li\\itl Irie flalllill g ill 
small riitur calchnttit. I eI inlu)lulatiotl ill lie rtepot (BlarTow, 198ff) is \Cel 
sketclhy o1 tite aspect th ss\ 1tich \ a u 'tcottI'd i1 this a cll ek., iti llrtic 1Ih'I// 
rilwi l('.s caill he dcri';etl \\ hi eh hia\c co ii biticd to ai dc!'Irct ol *sIICees . 

(I) ititetisiv teas orlk li r ia stmall tiiiip (1 tlotl si' C0o lllittd peOl, itII\' ehdii plC 
in ittiplel tl it on 

(2) 	 the local people arecutihusiatic al, perhaps hy ittplicatitt, this is related to 
(3) 	aisctice of gcierttnicn itolvetnitit. 
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\' iou,. it iiLc'i ' I itc' ,ACi ICii'', 11W, c vcII dCvk CcW,ci'Al ill .,la ( , i lil],fi iiii lr'ppcr\ d 

R i.v'r ]I%.i-,i W , h.\ Il c, ,k. 
 ii ci l ic jr I'i i d IIti_ Ii,19 1, 97.Y-0. lc ZI ,I I T,7 3! I1-', ;lIld rm.C PCO l" , R Hltl .ii (d t hliwi' ( 19T7'

pit',.cll ). Ivcc), ,i.]i , , ; I'ti ll', ,.ci c d,[ii iv': I,iuuv'il 1i1 h ic' 
I'M lllk ! ]hIilvI o Ik h' 'I\ c' 

i\j l l\ I! i ;ictiv h%% 
)(-.\ 980)}. , c i (\i o kcc ivk ( \ ldt, ' [1t ;, 111'l h niic 

()i ' cTiL' ii ' j '' \ iiii ti 'I(),':I ' Ic' vtllil a!'t Ivii ill \ I ic i'kCc.
 
Ihe ;t1II ()1 I l i ' ICi h iol \A i I
lJ I1111 clli i h w;iiokc 1il lIicii Ill e 

I r)O.I llic ,, iic vllc ll i ci i, i cicvLt. \ cil ia ltill t' lll tilh!lll cllii 
111 the iicic rall \,1i c t; iled ill Illci itW e\ , 1),ic . 1i ). )cle
C\ 1;11i1 i(c ' [))I ltii clll',0I c IoII l I iii c Ilticlc f,ll ilICII lill lkhk 10l rc.' 


\\ll'_ 
 ill II, ' .; ii I' c i liic. l tolic,[ Ici Il t!I\c 'tlli icalll (l, I i ualt d 
1,11d i0 i101 i 1c'I'H 1., ti cli\ vil oI'ci \ c C \\ iCI llciilcllciI ll 1. cv ol" ill.olll ill 

'I \\ M il i i c th il f iiif)\ Iviceiivi c . Illc %hoh leh' iicllnolotv i o 
frI'\,i !Niri, alc t ice cIaclcIc'r \kii lt ilic_, c lil oirc ili llt , i\ elur ic by 
IiCi V'iti V, lid d O I 1itc Iiv'i!iv ); ib l ;i ;cI, Ii c c II ir I , tki rra \aIi:It l 1it i 

.\c olilv>IhI c .-Il c \ciii lit \\ik dii lli k_'-l it'Icl, l 'vl', \\l()ivte ll a' ill a 
illivc' ,lc iivi iiviuipii clhiuivi ii ( t - 'illi\;ic ilIivi 'lcd ii ill Ii\ i i ilai , i 
a.l c tilmiit ly\ 'irici Fiovi 'liltllviie\ kti,bi l c. cliv IllO V\kilhi 1 ,ll\,lct1ct~liliikiiic,i ictC_"\tlllibet)(1iiiin i', cic' tbcIi ( f lahi,t.e o..WO111c II ... ilI _':itk hut\ c IIltdil Il CI c o 'l]a''pI 1i otlrI , Ito ll[) )pc ' i ll, 1or 

thl 'ii,\kaillpl; Il~~ , ll 11C't~ il l\~ k lilt'ic., 110 . ll k OHl ilIl'.La cd l ice 
'<<ficldl,..\let] il 10'c hc lc uiprol~cdlo ilo[ . I l k.,'lClllltt c l htboitli ',lt0(lp, , 

tc liie i tlclwIc hii- l 1i't iLitc civ'iiiyrccilr' cll hovl.''OUl ii l i' il\. are 
ilcv\ iCl lic o iivco ii ctitii l l ci, r 19c i, 1. 1-1).yc, 

Inl colili,t.llcililes ii!o c 'ii vacil descril d li) Dill l he ( ililbizi oil \\ hich She hIl< midoIXl l o ilr ',1ni cat al irrivalioliColllic ll I, t ,' cll . i\ 'a , h l>b il i 

suc'ce , :itic\ i , ' ii1crl ciiv li'ulir o llianl (I -Cihciuc i , S-iriti. Il particular, it 
iho tCc la;t 'i t livtlalc l th cd ii'ci t o i'uliliu'i'w c'kall a' ,tl, the people 

% im pcrol\cd ill, 'in collt' ltlct litli l c liS).c iil h li ma la ' ( li 'aliol 
ahtil, h' uil oiflck(h1'u ii ii [li:ii loirica'ric ich r ilt fle crl\ c.lai\ o1' lit ;chcl1IC\\ <i', -"\ ( I"lO r d i illar i l\ , cn cr u',l ic zi d eill t lil ,i ai<l ic ( lkr umell , 19 7 9 ti ). 

Gf:/ll'll[/,:rllc iphi'.A 

,Lann11) pIll l i <mllI-,ca le iiriual ionl lie d,._ ail < o1I labour ill local ion pract ic,:,s and 
lanld Iii-dhl" (1LIlj l w( he' carl-C,1'v c\vmlilcd. (]I "hould he nlotedl here"llu1l DC.'S 

.data Itook m o\ .\t.;tis [to C clct not1 (ht, wia~ll <i\ \\'cck,, allocated to (liet 'social 
' aylccl< (fl tc' ~llilit\ "Iiudic"). 

(2) \Vollll lloulld lie ui\cIl irri,-itill ir~ i ia ilIl~e~lllrtl'cotll.,c. 

(3) The prsomialit y o" tihe local ao-c tirual olficci is 'recqieil I\ itniajor factor' in 
Succc'ss ir failure. 

\
 

http:ilIl'.La


This coniciLILIe (Ile o01'ethe eidenlcc oil stliall-scalc rr-gtaioti scltilies ill 
A frica. OnIi tI tic H Ilie piHi I)iiCL' hIiclh(;1 11 is c%ideitHe and IthIilditteM It Ieta ' 

ifn teat ton scltcncl,: il l rlica. 

2. BIG, PROBLEMSI~ FEW S0i: ,11 I O'NSAND sO 

Underlying thle general primiciple, idcii ijd inl iew hiit scCtion., ale thle l'oIlos\ing&Si 
'Iig. problemst'. I ltc"C, ii lie 1 hI, Ich ate to\hloit noe iL p ohIls \ oniv he 
found ill relationi to "Iliil icaeiet. hilt e\Kt inl nlitv iypes 01 atricllal and 
rural des elopitett jroic I lle~c irll itic te 

(I) 	[lie prohletit l01 liC re; i wItl e)CMLVn s(Cial hlItitit, naiitinl e'conoifiic 
"'Iratc.gics ati ic pcreci ed benChi1 Ol Ilie diteetC prIOdiHec 

(2) 	the irobletti o! cotitol: ssiio lia" li1c clicetise deekioti-ttiakiiic,- jiowet 'Wen 

ttijiot(hitg-lv, lt) ,ccciol wkI milt'ci lidpras lo

(3) 	tlle 1iitliile]L Of !iiCI;t11iel ullie 11 ICeeliil~i reqaliteitieh,1 Of Contr ol se. ta 
lit ii py, Ic-dill[c. \%;IlIe 

(-4) the ohbetin (t (lie pioditeioli 11if iIJId tie IioUikIli Io(CC,, (111ssltlt 

Cycles: (hi) oolnci aiiil Iheir pilioit ill iiuitielimlt 

(5) 	 the problciti ()I ssitti u1e ant itlle tdatpt"'tioit lo tat tier e\petiettce o0 
orgattitat oit-" such il iintiric an;td teeIiel "tati loils. Il slont Call 
hltitCaiCIalt, andiL lCNtitt 110ietoiiotist iota 1lie Iill liitct? 

titiI ,1(6) thegetiratl probleti ot *tilatllitiiii t~on eltl, tatic1 !iltittingt cltatitte'. 

W\e 	 will considerIlltititl icct olF these bie ploleitis ilill 

2.1. Social heiiclil. in-linnal evo11ijic strafci', -and1 Ite iwrcei~cd heolleil of the 

(fireci Iprodlticer 

itteIotIne. I Io\\c e i.I III i I CIiIer"C. es enII I ichIiiesed, la\ tIotI wccs-"ilv offl 
ittene-ased bettli11 it) lie Ldicet proditctl I h liolilemi ks tot coti icd to inrir'atioii. 

but applies, ko imIlttim illCiieiiti projectL~. I IoeeeCi., ihiete 11C I)NIfiiiilat teait~ikes 
associated \\ ith ittI iaiot. \\;txei ill siib-SAliiitll Atrica Iiisiti a s;Hie sotn 
and the costs ofomhotiitii iiiiatioi q\'wa- "M hlle eost to lie ciit socie, ttt 

tenits iii itjiotie iipit lid lie tiL, it1 illed luinitthice. Ile \CiA iilre ol most 
irtiualiott seltettics, M\ iehtl titialls its-ohs e soiiic kmiit (1 tcticitlliiioii, iliieati that ini 

thir attt mette~ itmjw iiiici5 illcicit~c uodhtlie tIlle,t ti 	 pcl I'mi I'atiuinal 

tile (direct Ptil to ii e~iii\\siltl lliiiiiil L(iAk.ly \1 this, 1(ilt.l-t, (lie I~ iiiple 
of' hierarchy Caleart() i(' to lie ;iu/1af ailpijte. Ytlte isas inis tlieht it So 
appears is not Ia rlt ~~i eteesiymdctdlvte;uothic0 
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ellinfeerimf2 cotils( rafilifN. \\lcefIie in, [lit is (hfl hich ,\IiiilC(iif i,:1clict %\ifl 11,1,toe 

It \ill ee 	 fails a~ 11itfi \\Iliete lialioil o pliinli eo:ils (lo take 
lie\ c ot-iicpreeei [Iee \\l11,1 e o ' Itc \61il Vel pithIuceIN Ilioiliiiiltl anid 

ihiC~iilidli\11f", ;iileS\iiiu' afi lul (i~ IOAIilN19ft) !Clse ifellaif es ati 

oleliel 	 m i l* eii "If fue,o Ifl 1111ti Hot Ii 

fiiiflp1:iiv (ith i ( ii a (, 5\ili i \ l ihiluf hiliul ( t'i: 1lal \\!ol l f f11ietw, 
uI)CCiiiiif,cliit I\m liedl f1ifI lici ii itillit lic. li] Ili 1CifI lc~oltlie t politicai 

ihll~tiidsill i I of~ o'1le illeNicli hi iili iI ~ i altlI 

ilill\~iu~N"ihit, (WIfiefl,Nteilsait k. k tlltiiiaflol,lit soill\s or~fiiiil 
fO lfeifIL'else iAis' lICe f2i"IN ilt lifidtlifi itffiOi lffirl~lin produce 

li~tii l ete N l ifee ti cidfso C 5l 111ii i''11h 1tCIlah ie 'lx t lit \ill 
ff1ihil2k l ' 1!1,t\Cf I ii 11 i l k ;IIii, iitlftl~ilif i0efIil I ii rte l t l l ill_iu 	 1af ft I 

It Ilit fi)sCClf~il nill I ihlitiffi icitltc~i, etijtN[ ) 10e1 lieii siilelsilifihfit, 
heeiiiiie rallie CNN eeii1if St lie dcfim, tlefIeIol plIficflsm1ite~lll ot-ih lkcl 

lntisal pNcfi tIdflitilidhsirdII'1 iffl III hflasffilsel ;I~llli10 ilctf 1phhlfCifiS .e 

l~~~efN tI i iitCii~ f,lii lii soINcil, Iii ,hill i"l, ii tINCItfliti ' pfN sid ot l.ifflloeils
 
scalci05ff itnis
alpp kiiitII(ifGIlN.lii NIlitri, ili. etilit or lie( plticalproduic 

J HIC~li'fi 	 fills tiI, t Iiiefll fI 0 I ).tII i i llM tkiil ii t e.f iftlf fttl i sl 

thaei soifl if ilisiitl.d liitliftf. IlNff1 ll 111elclilplImelidil \Nlirfeffloofl 

(1980) ifofes, ifriefif~oi i I i lif ill 1ff ft eil ioll ifi t 11i i -, ccot d i jll 'Itf)l social
 
55Nftiif. \\ifliii fll N.\:eliii flt.ie it \ iriesl of ii elcpililelif iiNIN cidlatiifols.
 

oit, IN fikk fiiif\, .ii Ite aisfiift fto liite :Ii Iiciti SefeiIlile of rijsks whIichi flies
 
fif Iltili're fto tike .\l flie Ie~itsf itkk eIit 01' fIleNieill fii'lf he aCep)lCC 01i
 
c\lclli ads jee, if efefilesl still le mitio imi to
filec risk eil( elifilieeN Nifeis it switch 

I~~~~~~~ ~!IC~ o-Itl, cII oiit uN i Ili ufiiffelIi], 55 f k k l'ii I I ici.ii ,Iiiv cm weCit I eIi it s 


itki illli i . .C ifIfIei'fe l itItI l it fIILIll ff15 1(o! ufitlf e idl itsI
tkcIo IttI I i tfIi[IIiffife. W t. 
Iiferef tt steeti~clIliiieis Mid t- iftlie plodul.fer. \\. cali. huts ever, It teifipt 10 
define; Haio'Aise sIjeiNlfll sma/cd/ifarinrsif\ heitrepired to take. 

lilt c c I. efilihuNi \tiiuld fItoh tiiis ci~ttId i'm Sf11 iciluiti pilaiiied iliiiifioif. It \wotild~ 
[ltf he file stilc lii aill IfifIN ii iiifu aiiiIam se( siijild If c to take acecounlt of' 
(lillfelf11 NeliCLIIIleN il iCepflilIe f-ik. Ill stli epefN to Ni is Is to suguest that 
direcf proiclffe musit~ he tilted 1'1ii lie heeIiniins!_ illtiliepf~lliiliti 01l eliait1u. 
IN \svse, if IN ilfioto llu'ICIes ste flute fis tolii10 	 1hl (il hes\iid flufii l'orinial 
Iiietliiid wlierebs a risk stifetlft: INdrifssii up Ijm flie: tillivi!' seiliills (fl, Ile loeal 
collilifiliil 5. For e\iflple, pool fliHiuers anld lil Ifiiliffeis. l f-i-e IfittU ,llolds anid 
SififflI lfoilseliildN. IIiial Ileadetl iud 'IiI~Ih hea~ded hittusehltds nliiht he tile iniiaul 
eafeilihlies ssit Itwhichl \N C heiii. We coiild (]fl enlist ruiet it Iut I'Ii\ \\hieh wtould 
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% echaw~ard poinlis I' if duJ~r ot, r-ik perceivcd 11, of fIiC,,C cicl lot 

wScl ca l lil\ 1 11 fo ll ola l -Id -ll -li - -

Iliel alli \ ids klk o lmtc o l~to ~c1 

ric I lleadc 

Icac hollical 

lok\ stalns 

ile filial 'CorCs \5 011( I lien 1)ins dc guidellinecs I'm. I Ile soCio-ccolloilljc Icasihilil 5 
of' file' pro)jc t I [I comprI~omises' M\liici piici,, 55ond has c I( tma~ke: I'm Iic 

ICCSav icililrSuppI)I)O .s'sctssltidl \W ldd hecc~ s ill ordcr to cmtIsiioit pan .ocialagamips i ss,, ilhc\ coii'idcr tooisitictMinch
acajisi illhikInccbi\sIicli Ilic plimitiaco sd~ 

atmc ssemifial if' file Iplop"Ll is CI 1;( alall. 

iisk-s, Ill(]I(i is flijir appicci;IliI1l 01' tIlL' caMid 1h21CIicfi (I) IlICir lt1oitscild Which 
M lil lclcrmitlt' 5 \ rc I' pi cp Imt- to ci litfiL nllc a( llM I it- I c mc rcsi 

2.2. Thet problem~ of' controlO 

Ano[1hcr1 diilitcnsjil O ilhe pIOI!lcuIl1 otiO1,1of risk and 01 ona 5crsns localci is 111,at 
of' Control. (ol vol. or lack 01f it, is tli \\ av. I Itat'\c Canl Concept itali/c all -'scmill 



Si a!!- wri'IrrK'i ll .'u .ib- i . I ica 39ioll Siarit 

:eittcnit in 	 ,ii rik 1 dt oil.t htt tccrrisk calctilitio and ,'hduli-t. :celpi.h [llImcal' 
fzli tkt,ll e.ll i i'.%zi%, 	 tk,,risk: ,_'\:1 c liem l i i i tii liticquirci 

Ifr ist it\ hlill Coitr I i,h llu,IC'iillet\ Or 'eil0Illi. 1,hCiII..i atCL.illihl hi t \ %iit t S h 

iitllu . lrlimbuwtriI, II rc itI io fiItiI ( hich (lily l!II (i: hl
',, 	 - ii I iu 

1))C , ulli". 

iarkuuilttii iCu\ ii i i tl i Illilci
 

w 	,lu to I11lill<i ohf "m.. Ilritlll11. hCI KCi Ct .ll 'ck-ClI ,illii,iI 1 lit ilitl,'", 
.	 i lMh %%c d' tih,, Oic iiptu l u'iof ,wi'.ll Itiii li\ i 

, 1 [ l ',. lihc' ' (0 11 0 1 . hc.\cu lll illl %\C II/ ( itk i,. 0 1,,l\ ;l 'q l ,,. \ ,',' l,.: Mc,l 

ut I 	 lild \r i, ' ii,.mmm, 

(1Ih h _lcec'llcllilf illllo\iH t-lc eu
 
',lt l ll"-, hIo iti ilii - IhlIiult\, l .' liaiic'). ;o,,.-hat 

Crt1,J!lW'A,,1,I \ :o'llch~ lio~ll li/ctcl, tl Ioll\ ;[[',[li 

Cu lll, h j %iCil'o 	 lkui iui\\ 11 r, kI ill ic it CiuC' ,,l
Itol cl i. (ft,61okl" M'hich to SllP 1 ' 11 iit Ihelll ille' p~lodlt.cdt 11 lkh \iC%\, [1 

l( \ C"l .,cilt', el\t t Himi dl 111/1 	 c)( h/Il; I i h I)CC'It i (11 il ll l ti herlo 
piLl.'c,a Iil 	Ill\ i liF i c lli heil iC oi cliic'lil culill, tlho tleC'liatt of 

I l )u tiliI)Ll)Cu l l c' io
r'ilL inllt11 iC ccl ic' 0 11 ) I o c Ihl;lfill, \it, ileco l yl 

\iti% ill ,% h '" 'C 'C I he k hirl 'LlT'liI 1 c 	Il l olit% I" M ildtl;t~c I)C n l: \ C lilc. !16 1 

i'i i t iitl[Ch i iii th? d 	 il lili c c lol \ ill le 
Iteo e M Iutn a i)l ( i Co: iiitli.o do ncc ilrlli/c


c~ui~lo llh C l ill l iilik'111iil~ iilhol0il', AinlCIml lClt~
 
L . siv 't pcr.ai,, riii O r'), b11li r r 

\\h (I . o' hilfi 111h 	 illl 

il,hif lldld icliicol Ih I k lot p icc 	 ' luilliarcC . cl aflh,;sllli,,ccllihlat ,at lh 

ctliftI ol Mhic, I [ o ii If \ilp ioli cat.
)o t 

\Vit11 fi lhe oj il lc1 il lic CclI r c I hilll),tl?IIlk ]ti',. a itl citlcriou i ilti tilli to
 
1oCr .Ill 1i1CcCor C\a 01' i t It ilICC,i illlt .Moseparate
t'l i COlld he It llhea 

(ilc,,iio
li,,:
 

(ic cas1 ( Od'UtM 2 'l a cc0 t (10 ) 1? .tl t h0111t 
(ii)Nanag doem iprtobe io neec 	 nlybsl 

t is,,though, it\cry iilpoilill ltCrIiOll:n l l)-CLO\Vlrrl Cal b IC I'C,,tih 01" CkIt, 

prcjudices,t chnic l hlinl,.in,, oon lie aolunpliols that rust ourwe iate ihoil 

trust lit llet lito I call alo relect teads tapacoii, tlr \\ish to t'orcc lcollc to do
 
illinivs \%hichl [ie\ dlo nlot %\i,,t lo do..\dditionlalk.itc.a;lli
rellcc it\ic\ !ll~l Cl' i.lioll
 

.lpiliciplcs ip% lc,l 'wvionT', unlcle'alke,andi r-cliccl" 

or.'i'ullorillicec'to /l par( of (iec cerpili'il;lit" illfle ' , Iilhie 

I'roinl a l-I.or' is- o~(' 	 'irI;ilioimiiI\, 

il[Ihle lo\ 	 q ll. 


cla",Ji: ca.wki, (Gouldliu's,acc t.'.i (19S.4! (11'it ,iiiia.lion \%lhich led it):1 ,I[ikc itla1 
I'aclory. Ilie palle~rln t'l~l"c elioli dio\\ n ill (190i-1)W;.l;it,, I-i,,irc 2. t il ha illso 

monagemen problems cn only be solved 
perception through indesed control 

but through prule butf 

increased 
 increased
 
resisrnce 
 control
 

leds e 	. leodsto 
worKers

I problems exist thatm ngement 
perception 	 cannot understand, one of 

them is the proliferation 
of rules, therefore passive 
resistalnce 

Figure 2. 
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bhurciitirait: %2itillib circe 
II' 1t1C 1- iicd il~clSCut 10cHo2. 1 (11 [Ili', IM)d) lli\ C1101n' )CCii :lLItltliilCI\ 

duiLl 11111ed Ltl) L~ui111c Ilpp1 i llAc- Ol II 11oI IMC1tI' 1111NL.!d N L i l iiLIiN 1 lld 

I(vper IilI IiNNI\ '~ii l ILNNIIIL- (h11111112 dcilkIitljl d(ilL!m %ilI oiil 

jilILIIliI L i\ d I~'IllL il 11 Ii %Mi.~~illh ljI l l l Lupl-I.ck,L i hI eiI 11\ \ * ckI ItLcN 

f~~l'CCLI itl~l~~ll il Il1 ll1CC1 11 u - p tc( :1kti 1C\ m: ) i c l 
h\ licil .lll i21" iti pilINNII l li~lop 11c it iI NIilciilI dlj cmlilii I k 

A111C lil ipl ll,:1 o~du1C ljli 62%I) LICLL lpioceF 111iLIl"[W he N1lliIILto121 a11 Ill 

each aiilI 1211ill)ililitlLoll d II (o lhiullI * olill i hu I~i "i' ll" 11(m flli Lt: li llcdI.\\1 

(11id ill 111Cci C01)jWlllI~li;Ilioiln 12 illillll l L 111 l L')Il .1 111111l ILl1 'IIII h 

dOitti Cii WC IiN'k- 1LN I IllN. t I lilill w i1 l~ ~IIlLaLIto oi Ipl iuiluuof 

ptitc\itl~ ill\ ok 111 f Ilk'i lLt'l ' \1,L illI il\Ll ol11 , i ll Ill %iLoji (112 ll \i ll h t.l 

C

l'evel orl irrigationl Systems-'-1
 

head \kIrk s
 

1121111ldi ry Channelris 

fi21elCaninel's 

Figure 3. Water wihltrol l matrix 
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iiat . n ieI ncc~ii n~kin'Al ii tc wii ctidti ill~ ithdat par-tiili place 

(ji ai~hi (Ilc loci (0,uinia re Illlar intervals, actingi- hith as a planiniig 

deccisions i2;r i'croppin'! 1lililIN \tc qiviciN, Ililiiteliaiicc. credit 
allocat (iii. 

~lili liii)iIil MlIichi/ Lit1)1 l kOINi lpint he l.'c sil l ildiere th l .or 

la/iicNN oi laiicr. :\ih! \k.! V,.c k im%1\\ IIhal l" a 1Niiiip!Ots ilc at best hallf- III hS. 
Iiinot (d all hu-c:inIc - 'A il li.i"ii people 'A i dilyk anld .\Carly take opiHicatedl 

mdunlc In iii Ihio proIarm iikc (icijoiN 'A . po o svIe% IN toliaic(1,1 

k- iki h1,w ~f 1"ites .opiN i ItiN L lhiti vtIil n tL rt\ ic ol N tcii , I hi, hLill-ic llut 

kill k)IlI takNL luLL if (Iicre is iiidi\ htidl and oi !ioiis"liold hciiclil homl ii hL(iClll 
ill 11 rw iccli A hliic i'~ie i i.,-Ii to. h thiat il1 Lii.lil NIJiLe o Ip o c lll 

"lolc; id imic-I MI CiLIW H Cd lL I )1LILC i t1i i lailiLci" tlioi 

Cl'op" ,hli'.ld Ilk! J)olckiIlci. kiiillirine (clii io he tiil aliilia. \kil hiIlec lotionis o.l, 
ilL? ila viLk Of ILIIIrlI and iSCO[iiincd ,;Pli 110\\,, Mnd arlc iililkl t0oh li cs"Urcd LIV 

2.3. I liffnirmci IIrinciple: a1JProhdeim 

I'lomainch., :11ill Ii- it atile como a'JiiCi.' issue2 o1'L)I'0 MI aspect of'risk 
\\a, 1i)i1(- Ilin 1lal ustion o ill lhe posed. It is: Aly is itir\ oii,ls M 1 ClIiHOI(li 
liecC"''i CM C01otiio ;ii0io it\ , licre i Imlii' to lhe cewrtcel toi take (lie form1 of, 

,)k~ciil olcilin/;iioli ill ',lib-Silnirliii A:\iL. Iti" [ lLe ca-i liiissesei, ill Iiiatii'liltt 

arca~liic~irc s l hctilec social, CCOiinltiC[)Cel illd political ConnilAieh hils hbe 

d- clope.!d~ oial ic i Ill 'AlleleC ',I 111Ci I %lIi caCc %\cresocial 
Nllaii IioL, 1w M IIIciiii aISid" iiin I,11. ill)(lucu 2k II *01o akiii I0 CateI LI'0IIpS. 

imoiie lite Midai uk , III I il 1(21pI ( I h id il. 'i(L'S l~ot iil have bieen
 

paiiiitiiit. 1 111i0k 1t could lhe i'iicd thlat. 0 lal cit (lic hIiiiciplc is 
Noliiil'tli llu liat i%&iill i I Iv, I IIL' ()l ili adiii i I I ill i~il,.111d itS p110i Ld IIle 
iLdwill lii. 1ll lioN! lolil ,title tdcs l elouli Is. IliC dev'elopmenLit of hijcilar\l is 

CiI til\ liieh to lhe atc.ii(i'Ia!i Ill iic of NOilic \\ C,142r'i Lie\ C1lill node. :\Ii.Ah 
%C'L'( kiio'A t hat inioiliercutieslc'ii ni lisiitlilvtaken n)it tie hasis of' tlic 
lli('iclilalhi,1jiIiiiitIC. 

(IilI~iL * 

andIhi~jlLli"i 

i 

usiIam 
!1, Iittl 

l~icli'l ltat 
ku.csio iii e'i il'iiti IO I 

liclis is ip ili(2 'AdSpill itl I10 

C I I (1Itioi IC , O)ltit i M INt 

Midi Ill 'A IioNLIs il 

hii'i~uctiLIl iltlidhi'i \\ 

( )lii 

tit 

ll t(lLie luitu 

ill '.5 lich l li ,h 

\\hijcli L 'Li to il,:iLCL ill llul

he lailillc'il(Itliink'uiusatiistactoril\ 
cOllits'ii.W sti of1 ittits'if is tlliit sIltile dhciioii, Iltis tablkc r tol'jitile, 
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they mav h. hirller d,_L'i.iiis, f1)r tie.'' Will tend to trake acotinI m ;I \\ iderl IaliCe or 
risk scIhied I. 

Th,. Itditi, oli hifia&uchiv has htelrrd io as an 'idiimi. Thi, is a C;reftully
chosenti [ mnli aiiti cliii tetal[phor. rhe lOiiis or ass,.ai(1it "hich are used i I 
OcicI\ to achi\' ,, aull set Ihe limits li Owhcoals \Nhich can [e achieved. II' 

,I 	 irri-,atio I)IOJI is 1'1111 i 	 - ditcipin ria n lines, th this lim its liedcciu. tI c riiol ()%ci iisk, the (d!i-t of '_uiien MuI.hich parti'pailis at ail 
I,. .\ \,il! t,.'l ahle to I'l\l('c,,.hli(. itd liji l il+, IC lirti 1,i 'Itll, eICC.l,iml (he 

llractially ,p:ikin, ihis issue could he appitnturied in the lollov iiai iiiei. \ 
lla li. siitila it) th proposed in [ictire 3 abu'. e cuild he e Irts t., v. h the 
ii a ion ainl auricitdral operar it .s li hand Co11n, 'hl aret 


could then he addressd !)v he questioins:
 

it 	 he 11. H a 0I acti'it, 

(i) 	 liv lierarchical .hl s tis process hiae to be? 
(ii) vhv is Ii icrar cliv eesairv? 

(iii) svhar uhliappeti iilhirarcihy is not the orgzanizin. priniciple?
is') 	 wvh:t local .peri,.rce in ,ocial or ' anization nlighi provide lhe soutce lbr all

alc.umtike zm.ilhod of vorkinl-'? 

2.4.The lprodut-lion tilil anod (lie lrodw-lionl p~roces.s, 

,\,ricultui-al plalliiin- docu inilis l'r uiiII\' Cot ain calculation,s Which i,,'ol,'.,
 
count i i[lie peison-da ', I cqIIird to 
 iVlIC' a e..'.l aill c.0ro1) iii a lt Coiu ci li1,, i his
\%ith lie avilahh. proih-days. TIIS is a etude aid dl-.,liitiC, irlnhncdt(v i.'ich
clc'uurt,,, ie- lity. It i, isi , ii.liualS W11 lrtu UiiC , iti is ili',iithii l i irtn r 'i.hin 10ick 
otlier--o1'eii suiitrlliiz v. hiCh \se' Call lIi CoII ,'Ilil Cc 'lie hiiushOld'. I iC tr III
 
l Ii.liiot iil pl ce.ss ti'd, if) O der to
has beeie Cillpl tlai/t lhat li1C :tlli,.HL)t is 1l
 
.iust a1Ctlitiatt hu is in'.olveCd iti a1coilelp~\ set 
 of i . .le, pl; ktunclinii
aicti,.itis--or example li.esiock kepin,, olhcririn, ;ilut i.r+itiol, p lt,

cotlllllodit productnit, dolsiie
c msik, child ;ue. .\s Kirleinhii,,i (I -1t),) oies,

iutiervsentioli ini such a colimpl.ex stemIi is ikeR tt hian 
 ,ldl 	 iauur C01iuph.

atit iCipatCd ConSequLene',s. . ill beThis a tl \0pec iide , i,.i 2.6 bl()hsv. 1F
 
the llilitl soluc coitienlts eoCiieertIii prIait.iCal ,.i, (iil).v\ lia has beeH saiid
 
above ale if] ord'..I. "hese coielutis coicerI:
 

(I) 	 rlie licu ,.elinld 
ole oi(2) 	 the o'wom.e in productionit. 

(I) 	 77e /o i'oih]+/: hoti-,cholds ar. nor ii.Hiical, I lis1 avron society, to socie.lv, 
within societiet anld over title. lhiese are in varioms deres Irtlisils. Ilhwc. er,
ah rouh Vlehav. cottle S a111I'oil Ilel positiolt of assnillinu tIhat '(he absliie ' 
inwividuil' is tl', ainalytic tiri!, and thins lie plannitric unit, \kc hiaste ill itany respect s 
merely epia,. thai abstrclioii v.ith inothr., that ow 'rhe a,,ilacl indisidtial 
hotuse.hold'. VC nied o he ]note sophistic:ted (hlliat this, lIh. lnllm'i. , ,i'iiclios 
can he uiiad, and 1l1en elatd to t ie i'i. 2ali0ilpi ic o it h ' hieh ai,,c eretnied: 

http:socie.lv
http:colimpl.ex
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(aI) Si/C 01' IIlUSl'CIIOkLIila d iv t',ZI-C"fH~l 
(h) pt!~ihion of' 11c Ilt)1:Choid ill it' dcLICI IIIClIII OCcIC
 
(M deI-gIee of, c\IcI1\IoT of ITl!IC1U01d itJ pld 1) 'ifll1' O! dQ\ LII)IIIcnULId "ChiIl .
 

sciiAll\ adll tt! I~i'c Ipiitti oIcic lli i l t' Iai;IL ilitil!l t, itl\\II (Ofbic 1t'lijch I 


icIaiilC\\ It!iitb.dlh 1
 

c iiiiii 

iiIc'mi ill o (Itt'l'i ii t ttii1 Ilt111C ~tIi iKli cid~ it ilil (i i w 

. id i'c o tic i, t il hoflQ ia t c'lix ii!tl 

(d) MIf 1)/nI Cia i~x01i ocICIIIc\ tiikljv\iiilili ic i l CallA la lioncla f 

uf~ tt.1 i\ illim \ II(1,lotic t nd iv 

,)E(loI . hol II( )i k' ,k 11L ~S 1: h % I I V C l l&C i1 

2.5. (OI h)tc(:0,t (11 Mpciid (dtfi)? III~lO Olr~ 1( it~~l 

Ickilio) ano uiiiClilitili ilmi li Ilp~~it tl ht: Mctil l if c~I itx c.hic tiC,01. Andl\fil \, 

ctilcc. d1c~itx Ilicxctfcax! % (if cix ctii It ccxicililihiitoul ads, de not, 

!icoiiciI 1i iihiticx..i i lxil 111 IIxfiat xxalttiL 01'pilI'ttxx1 i a dlpc IixI hict 

iclilifc o i itc l ic iMtitoi xa tlit!C, ciC~ IIIt.ol~"1 tol\lpoti ii i) do tt k Miich 

that IItIc illCt 10d Mili it lictiix L Ftc ilcd pilcc foutinlhncl IlT *dIt ! xti ial arc . 
plhcl ( C. (h c l, ll tihitt l ptoc tc'd3 alItt as ilit 11 ol %kllci llli coldt e. 

"Ill "CdA d illc C lQ-,111%lo m ill c l')llc hlI 111,1 !1(: ht-FI III til ar t-k c/ 
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Jii~()l~~ii~I i 1 ha1l ihl\cr ihhioi1.i~i~;ti tial it Iliis~ichit [Ii,,~k [li Cawc if
 
hasi to lc ICCO LhiI/Lcl lhi ICI iicilcilrioji, il ,tc c t, \ ill In!( leadt ita ncW
 
plaicanlon i thrlrr\ )n~cc ;I pI'o;ci 
 i~m '-'ol iofcIuiiii'. it \\ ill lake onl a
 
iti0hhiCIMi lii MaL iltl da
111 (Iilili c of its o\\l ii.And \\ hilc Ilii iir;i% l ic pl;iicaii1 

111"-L,, iliaxc I) ilL I it",iple)c iIll pr)l'icld dltipiiiciii
 
I lie i ick k~ to iL,t)!,iiid thlis, and I l Ill11 it dl C Iii\ C\ raiilirc hal
j ,1 (1n ifhl Ii)oldl

iililiiicipl~acd otl~liicx 1 iailic iiidei~ilitN. I Iml I,, %\Ix. lied i lixl,HI -liiin [bcci 

mde h ii~m c I)It~ cc'pi;ilILl C ilil" IC IIIj fi 1(112dci nIl a 1 Ahiliii:. Clitl'ii I i 

h ic l a hiil "rialiilw, 11t I X ic ;ai tI~pin.'iIii. I ij111 Ix lii pci I1I 	 lit calX 

pIi/txtIo t'uliccla'.,c ;11L itch Lcchtill [Ietlinin c~c - ic in dc ftlI 1idtcc d-whlddldl ni~:( 

LfLINdit i 1:01111111 lIII h tf i l i. li drikji 'I itlidd tICI- t/it~l i tini I ck ;tic i!A( 
t
fil p \ ilii, lt, thax icC h I li' C 011CI1] \\01dii~ hel [hIle
il i i t \%ll did ltiL %1.. 1C il 

tliL-in mak itiiiLIc hit i L ii .i 1h hl tu iLaiciil iiill. 1 l,C id Cil 'Id\ l l IA il(o 

iitl-cI "f ~idtilh tlcxltlp liil. in h ill li [ilil iiilid cIIxcIi xIouIfd1w i 	 dit aitou I k I 
fit,'f ttI ixLIc\ xt iiLIt h iii i t \ o! fCi dll l ~ ,1i i ixclI p i ' c 1,0cfit aII iit llu i ' llj x 

helCd i l ith LCIII t'IOIL) 	 MM11 dld I CCl(.1I 111t'CIl ll~ Ctl 
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