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Small-scale irrigation in sub-Saharan Africa: sparse
lessons, big problems, any soluiions? ¢ J

TONY BARNETT

University of Fast Anelia

SUMMARY

This paper idendfies from studies made o specitic sehemes the nijor social and
administrative problems corfronting the mprovement and extension of small-seade it rigation
in Africa. The first section reviews the studies and notes the conchisions 1o be deawn from
cach separate one. Underlving these separate conclusions siv eenet ol problems are identified
and in the second section of the article cach of these sin s ehiborated and discussed: the
relation between the direat prodicer’s benehn and wider social benefits: problems ol control,
commitment to hicrarchy, the workmg of prodoction umts, and how to lean from farmers in
respect of waker user and fnallv the general problem of low 1o plan tor the Turthes change
that folloawes atie irvivation s introduced.

This article s divided o two sections, Inthe first, the results of an extensive
English kinguage Heerature search and search for internal documents in various non-
govermmentil oreanizations ure discussed. The aim ot this search was (0 identify
what information was available and 1o draw some general principles rom that
information. In the second section, the iaplications of these general principles are
explored at an cven more general level inan atiempt to identify the major social and
administrative problems confronting’ the improvement and extension of small-seale
irrigation in Africa.

L THEAVAILABLE DATA AND ITS SPARSE LESSONS

In preparing this paper, a thorough English language Hterature search was
undertaken to ascertain the availability of information. The Appendix indicates the
39 bibliographic and periodical sources which were examined. Overall there was a
paucity of published reterences dealing with small-scale irrigation in general and on
the social, psvehological and administrative aspects in particalar. There were even
fewer references dealing with the problems of Africa, Vhe oriteria adopted for the
literature search were as tollows:

(1) Reefonal: Alvica south of the Sahara.

(2) Scarer holding sizes of not more than 3 ha, or such as covld be worked in
principle with houschold labour _applemented by hired labour ot peak
perioads,

(3) Method of irrizarion: any method, but excluding very large-scale, centrally-
controlled systems as tir as possible,
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22 Tony Barnett

A general rubrie for the titerature search was identification of contributions with
titles such as *Problems and policies concerning small-seale irrigation in N district or
country’,

Most ot the material identified looked at economic and technical aspects: few
contributions deait with socia!, psvehological and administrative aspects cither as a
primary or subsidiary concern.

The lack of published information and its distribution over tine can be shown by
looking at the incidence of references to smallscale ivvieation in World Agricultural
Lconomic and Rural Sociology Abstracts. Between 1963 and 1970, practically
nothing is reported on the subject of frrigation in eeneral. The few reports coneern
UK US. AL Indincand Seianka. The only African cases reported in this period
are from Sudan and Kenva. In boththese cases, atiention is focused on large-seale
ircigation, Gezira in Sudan and Mwea in Kenva. During the period 1970- 1981, there
i5 evidenee of increasing concern with Africa, but most of this cites large-scale
irrigation and settlement projects, and then e is the engineering, agricultural
cconomic and agronomic aspects which predominate. Overall then, little attention
has been given o the subject in published maiter,

A further cheek on the availability ol information was made by writine 10 a
number ol non-governmental and similar organizations. Fhe response (0 these
enquiries indicated that few such organizations saw thenmselves as involved with
small-scale irrigation, and fewer stll with small-scaie irrigation in Africa south of
the Sahara. There were two exeeptions, one in Kenva, the other in Botswana.

Inthe end. the identifinbly relevant and available sources which intorm ihis paper
are few and of very variable quality. They are listed in the References. The strong
ipression was formed, however, that there may be unpublished sources around,
but if so these are scattered and ditheult to obrain,

On the basis of the literature search, the Tollowing cases were examined. They
were uneven inwhat they told of the social aspects of small-scale irrigation. They
did, however, have the advantage of a fairly wide ecographical spread. Fisted by

geographical arca they are:

Zambia: () Chiwelwe Mived Farming Project, Mkushi District
(by other small-scale irtieation s chemes in Central Provinee and the
Copperbelt.

Senegal: Various schemes in the arca of the Sociéte d" Aménagement et
d*Exploitation des Terres du Delen du Fleuve Séndégal.
Tanzania: () The Sonjo

() The Chagga
(¢} specidation wbout the relation between irrigation and ujamaa.,

The Gambia: Gy Wasudrrigation scheme.

(D) Sarujairrigation scheme,
Swaziland: Vuvulane irrigated arms.
South Africa: Faung irrigation scheme.
Nigeria: Northern NMigeria: Yoba, Gwoea,
Zimbabwe: S.Elowveldt area, Chakowe

Chisimbanje

Sabi Valley peasant schemies.,
Botswana: Radiscle area,
Kenya: Fast Pokot agriculiural project.,
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Zambia
(«) Chiwefwe mixed Jarm project, Miushi distric
The scheme was supposed 1o start in 1979, but was actually implemented in 1981,

The delay arose because of protests from logal people about the planned scheme,
The foci of the protest were the following issues:

(i) The schenie was planned so as (o remos e the existing farmers and replace
them with new emergent farmers’ who would produce fooad crops for the
urban sector.

(ii) Planners had unrealistic and unattainile expectations of what settlers could
achieve - the settier houschold was expected 1o cultivate 16 ha of rain-fed
crops plus 4 ha ot irvigated crops with one pair ¢l oxen,

(iti) Funding and organization of credit, marketing, inputs was not adequately
considered by the planners,

Anoutline of the original conception of the Chiwelwe project appears in Table 1;

the critical arcas where the planners made unjustificd social and cconomic

assumptions are italicized.,
An important feature of this scheme is that the site, originally an expatriate farm

Table I Summuary sheet of the planming assumptions of original Chiwelwe project. (Italicized
sections indicate unjustified planmng assumptions.)

Land arca Irrigable land NG ha
Rainted crops 320 ha
Rough grazing 1250 ha
Settlers Y Remove existing 29 tamilios Jrom sie
Y Seleet 00 new settler fumilics
* Fach setider family has 76 b of rainfed land. 4 ha of irrigable
land. and communal grazing rights
* Settlers must possess oxen and necessary cquipment, be credit
worthy, have adequate fumily fabowr. have farming equipment,
and be willing to join a co-operative
* The holding will be cultivated with family Tabour and oxen
although  some hire of tractors and castal labonr may  be
necessary
* Lach family will purchase 6 heiters and 4 milk calves with credit.
This herd will supply work oxen
* Each family will also own chickens 1o sell ceps and live birds
Profits Alter 5 years family profic will be K 7000 rom crops. From crops
and livestock it will be K9ono. (Fanibly profit is income after
payment for mputs and hired ibour but belore payment of
faniily libour and loan repayment)
Capital costs Total capital costs wre K12.000, e K5.600 per family
Support and inputs Settlers will form co-operative society, This society will employ a
fall time manager to look after the supply of inputs, necessary
credit, marketing and 1the maintenance of the scheme

K = Kwachat - £0.6
Soarce: Vincent (1981h)
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ol about 1750 ha, was not ‘empty’. In fact 29 families were *squatting” there. They
consisted mainly ot school leavers, local people who had lost their jobs, retired
miners and covernment workers. Fhese people had all worked together to imaintain
an irrigation furrow. Although the average «ize ol holding was small—about
1.2 ha—the sveriage gross income was abeut K730, with a wide dispersion around
the mean. These farmers were growing mainly vegetables, asing little of the rain-fed
land bat over one-third of the irrigable area.

By and laree. the mew settlers whom the government wanted to attracy to the
scheme were wealthier “emervent” farmers, A\ consarison between the “squatters’
and the new applicants tor Tarms i the project which wae o replace them, made it
clear that the new applicants were in general better endowed with capital than were
the ‘squatters”. In addition, their tarming history showed that they were more
commercially oriented.

General principles indicated fronn this study

(1) The nlanners did not try 1o wlapt the new scheme to what existed on the
ground. They assumed that the existing vegetable gardening plus subsistence
production was unimportant; failing to consider that an improvement of this
might have benetited more smali farmiers than the bigeer project they had
emvisaged

(2) Pianners did not consider caretully the production which wus possible by the
householus either those in residence or to be settled, ¢ en their labour and
capital endowments,

(3) Planners did not give adequate consideration 1o the provision ot credit,
marketing and input “acilities, assuming instead thar ether parts of the
administration would he able to respond to the needs.

(1) No attempt was made to imvolve the evisting Chiwelve farmers in the
planning of the new development, or 1o fearn how they had organized the
maintenance and administration ot their irrigation furrow,

(h) Mumbwa and KNabwe: Central Provinee

In Central Provinee a very large percentage of farm houscholds grow somie
vegetables by irrigation, but onhv i very small proportion=--11 per cent in Kabwe
rural arca-—of the poorest households grow vegetabies by irrigation and sell them.
And vet over 60 per cent of the houscholds in the Kabwe rural area were in the
poorer groap. o a survey w Mumbwa (Vineent, 1981a) only two of the three
households selling irrigated crops were Ssmall” houscholds, that is houscholds
cultivating less than 2 ha of rain-fed Tand, Thus there are few smadl or peasant
houscholds seHing treigated crops.

Ihis study icentities the reasons why poorer and smaller than average houscholds
adopt irrigation as:

(1) lack of tabour (Vincent, 1981a, pp. 12, 17)—the most important constraint
2y risk avoidance: other sources of income were fess risky (Vineent, 1981a, p. 13)
{3) Lack of muarkets,
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But the study locates all of these problenis and their solutions within the following
general condition:

- the agricultural extension services, the agricultural loans, indeed most
of the institutional and financial support has been provided 1o cmergent
and commercial farmers. This policy has brovehr with it the growth of
capitalism in the countryside, but this growth is fur too slow 1o be of much
help 1o the rural poor. And so with (he continuation ol such poliey the
peasant houscholds will continue to be left ont in the cold. (Edwaeds, 1981,

P27y,

General Princinles

(1) Irrigation schemes and projects must find the right fit between land holding
size and labour endowment of the houschold.,

(2) Government resources must be organized to support small farmers—even, as
in Zambia, (0 recognize that the word Tarmer” actually includes
predominantly subsistence cultivators.

(3) Training of agricultural officers nmust cmpliasize point (2) above.

(H National agricaltural policy has 1o recognize the primacy of subsistence
production for most rfarmers.

(¢) Other small-scale irvication in Zambia

The Nission Report of the Joint FAO. German “Dutch Consultancy Mission (FAO,
1972) recommends ‘the de clopment of small-scale schemes for traditional
agriculture ... but in the Perspective Study of  Apriculinral Development for
Zambia (FAO, 1976) it is noted that *most of the sl tarmer irrigation schemes in
the country have been failures due to technical and managerial constraimts’. The
nature of these constraints is not explained,

General priuciples

I so far as this sparse information tells us anyvthing, it points, through its reference
to managerial problems, 1o the principles already indicated above,

Swaztlund and South A frica

Information is avail»ble abour two smallholder irrigation schemes, the Vuvulane
Frrigated Farms in Swaziland and the Taung Irrigation Scheme in the so-called
thomceland® of Bophuthatswana, South Alvica. The author of the report describes
these as ‘two ol the more suceessiul smaltholder irrigation schemies in Southern
Alrica® (de Villiers, 1977, p. 108). The planning and organizational aspects of these
two schemes are compared and contrasted in Fable 2 (de Villiers, 1977, pp. 110~
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Table 2. Planning and organizational aspects of two smalltholder irrigation schemes in Swaziland and South Africa

Planning und
organization

Determining the
agricultural potential
Physica! potential

Economic potential

Social potential

Settlement

Holdings
Size

Luand fees
Irrigation water use
Irrigation fees

Cultivation and
harvesting services

Taung Irngatton Scheme

Individual holdings

Soil survey

None

None

Holdings allotted by tribal

authority
Individual frechold rights

Individual 1.7 ha

(212 holding) year
(R7 ha) government levy
On request

None

By hand with own or hired labour

Mechamcal work by private
contractors on request

Purtnerships

Soil survey
Crop progrumme study

Farming sys em study
Holdings allotted by tribal
authority

Farmers form own partnerships

Partnership blocks of 20 ha.

3-0 furmers

(R 140 block) vear

(R7 hi) government levy
Irngation progrumme controtled
by Dept. of Agriculture

None

By hand with own or hired labour
Mechanical work by private
contractors controlled by Dept.
of Agriculture

Vuvulane irrigated farms

Climatological. hydrological and soil surveys.
O.utlay of trrigation holdings

Murket potenni]. Crop programme. Size of
holdings and irrigaton system studies
Selection standurds and furmung syvstem studies

Developed holdings advernized

Applications mude to district authority
Selection made wt this level und shortlist
submitted to scelection commttee

Final selection by selection committee consisting
of trrigation authority and nationul assembly
Successful applic.uts sign 20-veur least contract

Individual 1.0 6.5 ha

(R300- R4X0 holding) ear

(R75 hay irmigation acthority rent

Irngation programme for sugar cane controlled
by irmigation authority

Average R106G ha vear thasic und additional
consumption fee)

Mechamceal work for sugar cune provided by
irrigation authority (controlled)

Mechuanical work or hired Tabour for other crops
on request

9¢
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Marketing services

Credit services

Extension services

Control regulations

Local participation
In mamigement

Soctl infrastructure

No control over murketing of
products. I surpius production
exists 1t is marketed cther by

the co-operative or through
private channels
Production-inputs avalable from
Co-operutive on request on credit
terms. repasable during marketing

stige

Co-cperative levy of 3 per cent
on value of products marketed

+ R membership tee annuadhy
Provided hy Dept. of Agriculture
to shitiing populition

Irrigauion regulauons cannot be
effectnvely enforead on sty
population

Bluck extension otticers and
certain adminetrative positions
ol Dept. of Agriculture

Responsible for own housing in
adjacent township

Marketing of products controlled
by co-operative

Production-inputs rrovided by
co-operative on credit in consort
with Dept. of Agriculture’s crops
programme. Credit repavable
during marketing stuge
Cosoperative levy of 3 per cent
on value of products mierketed

= RE membersup fee annualhy
Provided by Dept of Agriculture
Imked to crop programme.
harvestimg wnd m: irketing controls
Irngaton regulations entoreed

as its hnked to production,
harvesung and marketing controls

Bleeh entension otficers . nd
certain administratine positions
of Dept. of Agriculture
Farmers clected as directors of
Co-operatine

Responsible tor van housimg in
adjacent township

Marketing of sugar cane controlled by irrigation
authority

\1.n}\umu of other products through private
channels

Production credit available trom irrigation
aulhnrm 1o a limit of R3000 small-hoider at
> per eentanterest. Repavable from SUZATr cane

.\;xlc.\

Subsistence allowance of R13 & month tor on>
sear available to cettders from Oxtam at 6 per
cent interest

Provided by irnigation authorities. In the case

of sagar can extenston is linked 1o production

harvesting and nuuketing controls

Irnganon reguketions specitied in least contract
and supported by eviction cliuses

Black extension otticers und certain adminis-
trative and manzgement positions in irrigation
authoriny (see Anney)

Farmers” Society presents firmers o iIrngation
authority . dise controls SULLE Sank nursen

Credit i aluble trom rigation authority o
butld houses on holdi ngs

Smadlholders have access to 0 e fical schools.
sportinig and retatl facthtios avuilible within

the total CDC project area

Source: de Villiers (1977), pp. 10 11
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111, The goal of both these schemes is conunercial production. The author
concludes that the main clements in their success are:

(1) svstematic planning

(2) the size of the holding is related to the capital and fabour requirements of the
farming system

(3) selection of Tarmers so that persans with the required  background and
characteristics are settled’

4y involvement of the frrigation authority and the local authority in the selection
ol settlers

(3) extension programmes and control regulations should be linked 1o adequate
training progranines.,

General principles

These schemes are centrally managed and oriented 1o cash cropping. They do not
have equity or poverty alleviation as major goals, Within those parameters, the
preceding conclusions seem appropriate and commonsense. However, there is little
recognition ol any place tor participation by the farmer in the planning and running

ol cither of the schemes.

Nigeria

Fhere is o considerable amount of drv-season irrigation in northern Nigeria. This is
of Tong standing, using traditional methods such as the shadoof. However, little has
been written about it The Tast decade or so has een atcempts at implementing a
number ol very largesscale irrigation projects. I contrast 1o the poor record of
those developnients the irrieation activities which do seem to achieve o significant
degree of suevess are the traditionad dry seasen vepetable gardens watered by
shadoot, and other snllscale arrigadon tacilities such as orchards and tree
nurseries” (Carter, 1981, po D With regard 1o all sizes of development, Carter
concludes i his survev that “Northern Nigerian projects to date show poor
performance on the eriteri of “comvenience” and Cstabiling” as defined by
Chambers (19700 In Chambers” definition ol those terms, this means that because
of poor administration and management the Tarmers all too often cannot have
confidence that the water and other inputs 1o their irrizated farms will be available
when needed, and inaddition,  because of peor project planning,  adverse
emvirommental consequernices quickhy threaten the sehemes with faiture.
On the positive side, in contrast, Carter concludes that:

The irrigation which undoubtedly does succeed i the area is that done
privately by small farmers using traditional techniques—using the shadoof
and perennial surtace water or shallow gromd water, Al over the north in
the major river vallevs and other special locations these techniques can be
seen producing marketable vepetable crops (Carter, 1981, p. 10).

Carter comments in particutar on a case ar Yoba where a local government
agriculoural officer “has enabled o shadoo/ irrigator to obtain a small pump and
increase his holding to o tew acies ol productive irrigated land” (Carter, 1981, p. 10).
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days. Next in order of priority comes a group of eighteen men called
‘minor” [elders] who also hold hereditary rights. In terms of individual
water rights these men are equal to the [elders) proper bat they have no
control over the irrigation svstem as a whele ..

After that the irrteation periods are assizned to a group of elders oo who
have no hereditary or permanent water rights, hut obtamed temporary
rights, through paving tribute to the village elders|.

Individuals of this eroup are assigned irrization righe for only short
periods of time month by month and the number of [these vivrd level
elders] ... is timited b the need 1o keep the length ol the eyvele down to

about fourteen davs,

The above three categories oo account for less than hall ol the men in the
village who require drrivation water. The rvest oo “clients™ ..o have no
primary rights but must apply For sccondary water rights 1o individuals
with primary rights.

(A clicnt] has to deal with the fprimary right holders] as o corporate group
[and pavs etbure] L lacking o relative to supply him o with water, a client
must compete with other clicnts L Towill be obvious that a client is often in
a4 precarious position with reeard torrigation water,

[The primary viecht holdinge clders derive most of cheir pelitical authority)
from coatrol of irrigation water tor they have the power of depriving
individuals of the water which is anabsolite necessity of raising crops.

In contrast 1o the two preceeding accounts, which concern systems as they were,
Mbawala (1979) Tooks to the future in Fanzant and cites ollicial TANU policy as
recognizing the importance of small-scale wrrigation (Nbawala, 1979, p. Y9y, He
takes Coward’s (1977) three principles of docal organization: (i) leadership
accountability, (1) canal-based oreanization, (i) inicro-oreanization, and tries to
apphy them in the contest o upamaa stractuie. He suggests that the ten-house eell
may be suitable as the basis Tor micro-organization (Mbawata, 1979, po 101, In so
far as he does nor appear 1o be deding with very much ampirically derived
information but merely specubates about possible arranecnients, a detailed account
will not be viven here. However his main conchusions are ol tnierest. He says that,

(1) A basic unit in the irrigation svstems should be the shamba cell and that would
be analogous to the way in which vigigi (villagesy have been divided into kijiji
(wards) which have in tarn been divided into small components called chama
cells (ten house eells).

(2) Where the composition of the shambea cell is coneruent and consistent with the
composition of chama cells, Teadership in the two groups may be overlapping,
but where the composition ol the shamha coll cuts across the chania cetl within
the same Adjiji. including people from different vijiji, then irrigation may not
be overlapping with c/unng cell leadership (NMbawala, 1979, p. 108).
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L General principles

(1) The information from the Chagea, Sonjo and more spectlatively from
Mbawala’s work, all point to the elfectiveness of very local level irrigation
associations, organized in relation to the auit ol irrieation.

(23 Clear overal! authority seenis o have been important in the operation and
maintenance of the Chavea and Somio sasens,

{3) Irrigation users” communiy control over the determination of disputes was
effective amaeny the Chaeo,

() The cl ender problem was apparenthy solved inthe Chagoa svatem by aiving
them first use vicht.

(3) I the Sonjo svsten, where there was no equity objective and the SOCTCIY Wils
ohvioushy srraditied. this stratification was maintiined through control of
water itghts,

(6) Mbawala's comuients, concerning o svstem ol local administrition where
party and other authorities operine in parallel, sugvest that clear authority in
irrigation matters should be given to one or other of the authorities,

Botswana

Thiv project, based on svstems developed in Sudan by Doxiadis Associates, used
conserved raintall inexcavated pits (FTDG, 1969). An experimental tank was
constructed ac Radisele by a mixture of local covernment, non-governmental
organtzation and UNDE eflorts, This then became the basis of an attempt te spread
the idea throush atraining course to primary schools in the area, so that they would
grow fruit and vegetables, The results were variable, D he following  eeneral
principles are alt that can be advanced from a report tha fargely omins social and

administrative aspects:

(h The individual enthusiasm ot teachers who had been on the training course
was amajor factor in the suceess or not ol the project.
(2) Community participation was essential for suceess.

Zimbabwe

I the course of @ much more general study, Mudekunye (1980) gives some
mformation about small-scale irrigation in the South Fast [ ows eldt of Zimbabwe.
This i a minor aspeet of his work, ‘except for comparative purposes and as a
pointer to what could be with a different development strateey in the Lowveldt
(Mudekunye, 1980, p. IS8T,

In the Sabi Valley the size of tarms on the African sclicmes ranges from 1=+ ha, on
aone year Jease (Mudekanye, 1980, po 188y Farmer evictions e rare, but are there
as - threat to serders. Aot the small-seale irrigation is associated with faree scale
commercial projects, This need not work o the disadvantage ol the small sehemes
(Hazelwood and Livingstone, 1978), but in Zimbabwe this his heen the case in the
past. Mudekunye notes that this has been the outcome ol decisions al the highest
political level (Mudehunve, 1980 pp. 194-195). An additional point wiich the
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author makes is that where small-scale frrization is assockived with medium o Laree
scate estates “the tenants will be reduced to emplovee status, and thus be reluctint to
join the sehepe, reintorcing the management’s tendeney to eneage in direct farming
operations” M udekunye, 1980, po 2100 With reterence to the Chisumbanie Alrican
Scrfemen Schene, Mudehunyve notes thar, the behaviowr o Tarmers should be
related o the recurrent water supply problems on the less snecesstal schemies,
marketine problems, lack of complementary inputs” (Mudekunve, 1980, p. 2135).
Uinder these circunistanices, cash croppine is tishyv, In his recommendations Yo the
Futare, NMudekanve notes that “settlers onthe Sabi Valley Peasant Schemes are very
noich atvached 1o the schemes atter having followed o0 Ja] land developiment
strateey L fwhen| sertlers are myvolved in the fand development process and perform
activities that can ... elfectivedy be carred out by Tabour power” (Muadekunye, T9R0,
oAy e sees Tailure to do this as haviog contributed 1o the Tailure of the
Chisumbange Scheme (NMudehnnve, TYS0, p. 542).

Another point that Mudehunyve makes is that it is not frechold tenure that is
essential but security of tenure (NMudekunye, 1930, p. 544,

Lieneral prine ples

(1) The balance between small- and Llarge-scate irrigation i they exist side by side
must be decided as aomatter of explicit poliey.

(2) Where large-scale and small-scale irrication are adjacent, the small-scale
irrigators can be reduced to the Tevel of emplovees, and thus be reluctant
participants in cither their own small-scale irvigation or in the large-scale
irrigation,

(3) Certainty ol water supply is of major importance,

(-h) Cash cropping is hich risk i water supply is uneertain,

{5) Participation in the building o a scheme for smadl-seale drrigation by the
future settlers mav be o positive expericnee tor their future participation in
working on it

(6) Security of tenure and of access to water are essential.

henya: Fast Pokot agricaltural projects

This v wproject exceuted under the auspices of a non-governmental organization; it
has various components inclading some drrigated  Tarmers based on the flash
Hooding rivers. The project aims 1o use small-seale irrigation and witer harvesting
methods for increasing crop production, The project appears to have had a measure
ol sucess. The drrigation aspect has been fareely concerned with tree planting in
smal rainwater catchments. The intormation in the report (Barrow, 1980) is very
shetehy on the aspects with which we are concerned inthis article, but three eeneral
principles can be derived which have contributed to adegree of “suceess.

(1) intensive teamwork by asmall group of about siy commitied people involved
i implementation

(2} the lacal peoaple are enthusiastic and, perhaps by implication, this is refated to

(3) abhsence of government involvement.
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The Gambia: Saruja and Wasu

Various irrigated rice schemes e been de cloped i NacCardhy Island and Upper
River Divisions by thiee separaie proseammes ander the arspives ol the Taiwanese
(1906 1970 the IBRDY (1973 1976) and the People’™ Republic of China (1973-
presentl. bwo schiemes e Tulls deseribed, particularly thar around Saraja which
Formmed peac o the research over (wa vears by Dey (1980, deed, this must be one
of the most closehy stadied sl scad Serivation projects in A,

Fhe aim o the wcheme had been 1o mahe The Gumbia solt sulhcient i orice by
FORO. Dev comments, “actual purchises ol rice by [rovernment] indicate thar the
irrigated rice procrammes have Lailed in their objectives” (Dev, 19800 pL 12y, she
cexplains the poor resalts in terms of il by plunners (o recognize the role of
wamen i the prevailing farm system. L he etfeet has been 1o vive control ol irrieated
fand exclusively to men, and deprive women of an mdependent source ol income in
the dry scason.

Dev savs:

owould argae that it irrivated rice plois and the whole technology of
growing irvivated rice toeaher with the credins orizinally ¢iven the men by
the Tiadwanese and World Bank programues had been made avaitable 1o
women as well as men, it s probable that double cropping of irrigated rice
would have been achieved on the women's fields a1 leas Women are in a

much stroneer position than men 1o cultivate irrieated rice inthe rains as
labour demands i e with the ctstomary sesual division ot labour ..
women ..oalready have tradivional reciprocal Labaour sroups operating tor

their swamp rice. Those vroups could casihvo work on the irmeated rice
ficlds. Men do not have aecess 1o these temale reciprocal labour groups ...
The big advantage of these female reciprocal labour eroups is that they are
mespensive, the ondy cost being food.” (Dey, TUSH, p. 1.

In contrast to the seheme deseribed by Dev, and tooother small-scale irrigation
schemes in The Gambia on which she has commented. o sehiene ai Wasa has been a
steeess, achieving a higher cropping ratio than the scheme in sSarwga. Inparticular, it
should be noted that there is a supply of voung male labourers in Wasu, the people
were involved in the construction of the seheme and they manage the wrieation
themeshves, Tnaddition, the loeal agriculiural officer in the carly davs of the scheme
was extraordinarily enerectic and enthusizastic (Barnetr, 19794).

General principles

(D In planning small-cale irrieation the details of Tabour allocation practices and
land rights ought to be caretully examined. (It should be noted here that Dey’s
data took two years to colleer not the usual six weeks allocated to the *social
aspects” of feasibility studics).

Wamen should be given irrigation rights as a matter of course.,

The personality of the local agriculiural oflicer is frequently a major factor in
success or failure.

o )
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This concludes the review of the evidence on smull-seale irrigation schemes in
Africa. On the basis G this evidence and building on the *general principies” which
affect success and Falure, we can now attempt to derine the broader social and
administrative problems wihich contribute to success and fuilure of small-scale
irngation scheanes in A drica.

2. BIG PROBLEMS AND FEW SOLUTIONS

Underlving the general principles identitied in the fivst section, are the fellowing six
*big problems’. These, i should be noted, are not problems which are oniy to be
found in relation to small scale projecis, but esist in naany types of agricultural and

rural development projects. These problems are:

(1) the problem of the rendion berween social benefit, national  economic
scrategies and the perecived benelits ot the direct producer

(2) the problem of control: who has the effective decision-making power aver

such things as crop selection, rowtion, marketine  and  perhaps more

maportantly, water use?

the principle of hierarehy and the technical requirements ol control over a

(3

Sumpy’ resouree, water

(4) the probleny of the production unit and the production process on which
planning is to be based. Crucialty, this timvolves consideration of: (a) Family
cveles: (by women and their position in production

(5) the problem of water use and the (lt|‘.l|)l/.'llit\ll to - Farmer experienge of
organizations  such as mistries and  rescarch stations, Ioo short, can
burcaucrats and agronomists learn from the farmers?

(6) the general problem of “planning Tor change” rather than *planning change’.

We will consider further each ol these big problems inturn.,

2.1. Socigl benefit, national econoinic strategy and the perecived benefit of the

direet producer

freication muay ofler apparently vast inereases in natioral production and national
income. However, this inercase, even 0 achieved, may nor necessarily oller
increased benefits to the direct producer. This problem is not resiricted o irrigation,
but apphes to any magor mvestment projece, Hlowever, there are particular Features
associated with trrication, Water in sub-Sabaran Atrica is usually isciree resonree
and the costs of constructing irrteation svstems will be costs to the entire socicty, in
terms ol imporied inputs and the use of skitled manpow.er. The very naiure o most
irrigation schemes, which usually involve some Torm ol retcalation, means that in
thelr anxiety to meet project toeets -usualhy inereased productiviey tor the national
unit—planners will opt for an authoritarian adommistiration stracture which compels
tire direct producers to comply with national goals, Acthis point, then, the piinciple
of hicrarchy can appear vo be naturally appropriate. Yer the wayv in which it so
appears is not ‘natdral’, nor may it be necessarily predicated by the agronomic or
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engineering constraints, Whether or not it is iv o cuestion which has ro he examined
for any particular case. This is rarely done.

It will certainly be the case that where national or planner’s coals do take
precedence they will hase to be reconciled with lecal producer's household and
individial vouals. And, as Nichael Crozier (1964) remarked i a0 dilferent
organizational contest, hands™ are not just hands, they have hearts and heads and
will play their own gomes™, pursue their own eoals within the strocture which has
been set Tor them by the oreanization, and the project may then become a political
Lattletield, an arena ol soctal contlicr.,

Anoorganization  whethier tormallv constitnied as an integrared  irrigation
authorins Gsuch as Suwdan Gesiia Board, TVALD Nuwea or an agelomerate of
governnient agencies which forms the environment sithin which the direct producer
operaies) will e i vary ne dezrees with the particular coals of the ‘tarmer’ as
‘divect producer’. OF course, the coneepts Tarmer” and “divect producer” are
abstractions. In fuct. they are sociallv and cconomically diticrentiated. and will
themsehves have different voals and motivations tor their participation in an
iwrigation project.

Fhe preceding remarks indicate a number ol points which require consideration,
First of all, there is aoneed to detine what is 1o be the balanee of henelit between
national posicy and national benefit, and the benefis aceruing to direct producers.
This mcitsell involves clear recognition that "national” or *social® benefits, although
having apparently clear detinitions in cconomic theors and political rhetoric,
become rather tess clearcut when considered politically and socially,

Fheissue seemis straighrforsward wean analvtical fevel. Planners and politicians see
problems from their own perspective, and that perspective is not nentral, it reflects
their social posttions and prejudices. I short, the reality for the direet producer of
producing an increment o G.D.PC of romay not be enderstaod by the policy
maker, or if understood, the dithicultios may not be comprehended. As Kortenhorst
(T980) notes, irrigation i~ & major intersendon in a farming, ccolovical and social
systenm Within that svateny there exists avarieny of interdependent risk caleulations.,
Fhe direct producers, although differentially Tocated within what may be conceived
of as arisk matrix, can be assunied to have animplicic schedule of risks which they
are prepared to take A the Teast eisk end ol the seheduale might be aceeptance of
extension advice, at the greatest risk end will be major changes such as a switch (o
irrigated monocropping.

Unless we recognize this point as tundaniental, we risk failure in any attempts we
make to introduce irrigated agriculture. We cannot and must not assume identity of
mterest between plianners and the direct producers. We can, however, atrempt to
define ascheduide of aeceprable risks which small Tarmers may be prepared to take.
Fhis would have to be constructed tor each pardcular planned innovation. Tt would
not be the same for all farmers in an arca, and we would ¢ 1o take account of
different schedules of aceeptable risk. In some respects, 1o say this is o suggest that
direct producers must be imvolved from the beginning in the planning of change.
However, it is also to suggest that we can move bevond this truisim 1o a formal
method whereby a risk schedule is drawn up for the different sections ot the tocal
comniunity. For example, poor farmers and rizh farmers, kree houscholds and
small housceholds, male Keaded and female headed households might be the initial
categories with which we hegin. We could then construet a natris which would
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award points for the degree of risk perceived by cach of these catezories For
particalar inmovations to their houschold ecconomy, And in this Process, we must not
assunie that these people are all rumning their farms as separate businesses, when in
fact their production activities are likely 1o be manitold and highly interdependent,
with scasonality as an addidonal and important factor.

The matrin might look something like that shown in Figure 1.
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Figure 1.

The final scores would then provide guidelines Tor the socio-cconomic feastbility
of the project; for the compromises which plinners would have 1o mahe: for the
support systems which wouid be necessary in order to cushion particular social
groups against risks which they consider too ereat, but which the planners consider
arc essential it the project is to be attempred anall.

In the end, it must be receenized that it is the diveet producers who take the main
risks, and it is thedr appreciation of the costs and benehits o9 their household which
will determine whether they are really prepared 1o enter the game at all,

2.2. The problem of control

Another dimension of the problem of risk and of national versus local benelit is that
ol control. Control, or fack of it, is the wav that we can conceptualize an essential
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Aement in risk caleulations and visk scheduling. Keeping control means that fewer
factors are at risk: eiving away control fmoives accepring risks and this requires
trust in those to whonr control is beiny relinquished or swith whom i is beine shared.

Inany Farming svstem, there ts i range of variables over which the Trmer might
wish to maintain or extend control. These include crop selection and mis, rotations,
marketing. But when we discuss thie problem of control inrelation o irrigated
development, we muse corsider the issue of water control. N chissic test which
appeirs to be about rricanion and ~soviery, that of Witttoeet (1937), proposed that
there oo pecessary correlation berween centradized, immovable authoring and the
operation of Luge scale water installations. That this is in et the case is certainly
not clear. Obvious examples which are produced 1o support the view, such as the
Gezrra and NMaea schemes hive heen constracted on that asstpiion. Pheir
Suceess” s terme which et would have o be dehned interms of the gaestions
raised inthe preceding section of this paper) does not prove that this was the only
wav i which the projects could hane been executed. The fairlv Taree scale,
mrerdependent irrigation systems developed by the Chaeea in Banzania and 1he
people on the Red Sceac Coast of Fritrea (Barmert, 19801, do not involve centralized
control. What they do exhibic in their & netioning i clear anthoriny and clearcut
richis aand oblicanions, This is not precisely the same as centralized, authoritarian
control which removes power from the producers,

What is the origin of the need for control? This may seem a curious guestion 1o
pose. D the contest of aset of guidelines, it could be reformulated as two separate

questions:

(1) Whar does coverninent need to control?
(i) sy does it need to control ir?

Itis, though, a very important gquestion: “top-downery” can be the result of class
prejudices, technical blinkering or just the assumptions that we make abowt our
trust in others and their capacities. 1t can also reflect our wish to foree peoaple 1o do
things which they do not wish to do. Additionally it can retlect aview that deviation
trom « priori principles is ipso fucto *wrong’, uncreative and reflects “irrationaliny’
or ‘ignorance” or “laziness” on the part of the lower participants in the svstem. The
classic case is Gouldner's account (1934) of w ~ituation which led to a1 strike at a
factory. The pattern of perceptions was as shown in Figare 2. Crozier (1964) has also

management problems can only be solved
A perception o through increased control —~—
bt through rules but
increased increased
resistance control
leads to leads to
ggmers' problems exist that management
perception cannot understand, one of

them is the proliferation
of rules, therefore possive
resistance

Figure 2.
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noted this in a similar industrial context, and has labelled the phenomenon a
‘burcaucratic vicious cirele'.

I the issues raised in Section 200 ot this paper have net been adeqgaately
confronted, then the appearance of the need Tor control is straighttornvard and
probably svmptomatic of an intractable problent tving to make farmers do things
(perhaps Tor the national cood™) that they do not really want o do. or withowt
adequate evidence thar it thines vo badly wrone they will receive adequate support
and compensation. The evidence from those projects whiere producers e heen
Forced against their judgement i~ that even i such projects endure, they are so riven
by explicit tensions and passive resistances that they are inethiciens and constantly
produce problens, which are tachled by o mianagement quest tor increased control.
Auselubapproach o the issue might be to develop aset o speciticd questions tog
cach area of an irneation development's operation whicly starts from the principle
that as much control und responsibility should be given 1o the ditect producers s
possible. An important reason tor this principle might be that of the direct
producer’s convenience which Chambars (19761 has discussed in some detail. We
could envisaee aoset of questions wineh hinve to be addressed 1o cach component of
the project desien. For cample, et us tahe the crucial issae of water control, The
matry i Frewre 3 could be constructed aind torm the basis tor planning discissions:
preferably involvine the tavmers. And, an additional, but moview of what will be
said in Section 2.6 below . essential ~sophisticition might be to provide a time
dimension 1o this process. Thus, the matis nneht be completed at the initial
planaing stage in the livhe of the experience that these farmers have with irrigation,
which at that stage micht be il I could be projected forward ar, sav, tive vear
itervals 1o ke account ol the expected development of their experience and
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increasingly intimaate knowl lee of watering conditions in that particukn place
under thuose particulin conditions, Tn a sense then, this approach raises afresh the
questions about the focus of control at regular intervals, acting both as a planning
and aomonttoring instrament. also forms the basis for the development of farmer
SUPPOTL progranines,

Sinuilar methods can be applicd 10 other components of the project sach as
decisions regarding cropping vaitorns, water requirements, maintenance, credit
allocation,

An mmportant point which gecds 1o be re-cemphasized here is that the most
frequent rationale for centralized control is the assumed ignorance, conservatism or
faziness of farmers, And ver we know that these assumptions are at best hall-truths,
most ol all becaise We are discassmg people who daily and vearly take sophisticated
Farming decisions within their existing production sywtem. Fhe prohlen is 1o harness
this risk-taking and planning capactty 1o a new systenn, not (o assume that
sophistoieated farmers are suddenty transtormed into antatored children without
opinions, st becaase their system of production is being changed. This harnessing
will oty take place it there is individual and - or houschold benelit front invol emen
morhe preject. A basic guddeline ought to be that at each stage of o project there
should be o positive financial benelit 1o the direa producers and the farmers” tood
crops should be protected. Small farmers tend 1o be unfamiliar with the notions of
mteraal rate of return and discounted cash fows, and are unlikely to be reassured by

exnpectations of future eain.

2.3, The hierarchy principle: o problem

In rhis section, the imtention s to examine the problem of control and authority
from anorher angle, momuch the same way as the issue of control as an aspect of risk
was discissed previotshy s Onee azain a curious question wi'l be posed. 1tis: why is it
necessary for control authority, where it hias 1o be exerted, to take the form of
hicrarchy?

[eis difficuln, and ultimately misleading, 1o make ecneralizations about local
soctal oreanization tnosub-Saharan Arrica. Teis the case, however, that in many
arcas, hicrarchy has not been the social, cconomic and political form which has been
develoned historically: by the people. Tyen e cases where there was sowial
stratification, as amone the Chagea o even someihing akin 10 caste groups, as
among the Nalinke, the principle of hierarchy does not appear to have been
paramount. 1 think nocould be arpued that, o a farge extent, the principle is
something that was inported with the colonial administration, and has provided the
idiem for wll postcolonial state developments. The development of hierarchy is
certainby assumed to be o eenoal teature of some Western dey elopment models. And
yetwe know that in other cultures decisions are ot usaalty taken on the basis of the
hierarchical principle.

Fhe point could justitiably be raised that lierarchy is in some way allied to
etheieney”, and s necessary or the transtfonmation of inpats to outpuis ar least
cost. Inrespons - to this point can be counterposed the question tfeest cost in whint
ana moswhose terms™ One ol the advantazes which scems 1o acerue in non-
hicrarchicat authority systems, and shiich might be labelfed (F think unsatistactorily)
‘consensus systems of authority” s thar while decisions may take longer to make,
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they may be firmer decisions, for they will tend 1o take account of a wider range of
risk schedules,

The tradition of hicrarchy has been referred (o as an “idiom®. This is acaretully
chosen terny and wowetul metaphor. The Torms of association which are used in 4
socicly toachieve zoals actually set the timits for the coals which can be achieved. It
anirrigation project is run on quusi-mililm'\' disciplinarian lines, then this limits the
degree of control over risk, the degree of fanovanveness which participants at all
levels will feel able to express. The administrative medium s often, indeed, the
messiage

Practically speaking, this issue could be approached in the folfowing manner. A
matriy similar 1o that proposed in Figure 2 above could be constructe d, with the
irrigation and agriculiural operations in the left hand column, Each arca of activity
could then be addressed by the questions:

(i) how hicrarchical does this process have to be?
(1) why is hicrarchy necesary?
(i) what might happen it hicrarchy is not the organizing principle?
{v) what local expericace in social ore ganization might provide the source tor an
alternative method of working?

2.4 The production unit and the production process

Agricultural planning documents frequently contain caleulations which involve
counting the person-dayvs required to produce a corain crop mix and reconciling this
with the available person-days. This is a crude and destructie methodology which
deforms reality. 1tis not individuals who produce, itis individuals in refation 1o cach
other—often something which we call for comenience “the houschold®. The term
production process has been used, in order 1o cmpliasize that the cultivaror is not
Just i cuftivator but is imolved in g complex et of intenrchued  produection
activities—lor example livestock keeping, collecting, tabour micration, petny
commaodity production, domestic work, child care. As Kortenhora {TON0) notes,
intervention i such a complex system iy hely 1o have mamy and comples
unanticipated consequences. This aspect will be considered in Section 2.6 below. For
the moment some comments concerning practical aspects of what has been said
above are in ord-r, These comments coneern:

(1} the hewsehold
(2} the role of women in production.

(1) The houschoid: houscholds are not identical, they vary from society to society,
within socictics and over time. These are in virious degrees truisms. However,
although we have come some way from the position of assuming that “the absoract
inctividual® is the snalvtic unit, and thus the planning unit, we have in many respects
merely replaced that abstraction with another, that ol ‘the abstract individual
houschold™. Ve need 1o be more s wphisticated than this. The followine distinetions
can be made and then refated 1o the irrigation project with which we are concerned:
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() stze of household and its aee structure

(b) position of the hovsehold inits developmental evele

(€) degree of extension ol houschold and typical points of deselopmental sehism.
Anyidentifiable points of sehism under ivvated conditions and with possible
new Land holdinge arraneements

(d) annual cyvele of onschold nicmbership takine into account migration

(¢) forms of deetsion makae inthe household

(1 arcas of deciston and authority in the houscehold

(2) for both (¢} and (1) we need 1o ask the question: how do they change in

relation to ), (by and ()?

Why s adl this importn? Quite simply becadise this is the svstem of production
rebations to which wir inmvoation has to be related i i is 1o be etfective. And very
spectitcally, alt of these Tactors determinge the rate at which labour does, or does not,
become available, and indivectiv the type and level of rearrn which may be
demanded for work.

(2) Wemen: we know that tn many societios itis women who carry a huge burden
ot the production activity: who, in addiiion, do the domestic “suport” work which
nrthes 1 all posstble and who may maintain the household plors swhile men go away
as labour migrants,

And verwe also know, as Roeers (1980), Dey (1982) and many others have noted,
that women are rgnored by planners, taken Yor eranted. s an essential part of our
problem to recognize that the position of women in the total production process
shewld be careruliy analysed i order to ensure, tivst, that they benehi and are given
divect access 1oomcome-generating activities in their own riehe, and, second, that
their burden of unpaid houschold Tabour and childeare is not inereased to o level
whicn effecnvely means that they are shouldering the eflorts Tor inercased national
production,

2.5, Water use: a special case of the problem ol control and hicrarchy

I have discussed one particular example of this in some detail elsewhere {Barnet .,
1979b), and touched on it by implication inseveral places above. The general poin,
which needs 1o be criphisized is that in irrigation. schemes, water is usually the
scarcest resource. It thus vives vise 1o the ereatest institational anxiety, and the

greatest demand tor control. Thus it is e tocus for the unnecessary appearance of

hierarchical principles. A added twistis that water and plant evoswth is a specialized
scientific area in which the weight ol “scientitic” researah s added 1o, and becomes
the rationade tor, ever ereater demands tor control and centralization. Yer, farmers
alsecfearn, innovate, experiment with water, plants and labour and i the same time
balance risks wndder fieled conditions. Tmplications of this are:

(1) the recognition and evaluation of trmer innovation through an established
svstem of monitoring and testing these mnovitions under ficld conditions

(2) 2 clear recognition that, inthe face of Garmer deviation from recommended
watering practices, the response should not be to assume that they are wrong,

lazy cten, but to ask what is their rationale tor adopting this procedure?”
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2.6. Planning for change v, planning change

Introducing irvigation is usually a major intervention. Iasmuch as this is the case it
has 1o be recognized that such an intervention, il successtul, will not lead 1o o new
platcan of stability, Once a0 project has got off the eround it will take on a
momentun and internal dynamic of ity own. And while there may be plarean
phases, these have 10 be seen as phases in projet deselopment.

Phe trick s to recognize this, and to plan tor it creatively rathe: than to respond to
unanticipated outcomes by panic measures. Phat s why the distinetion has been
made above between planning chanee’ and “planning ror change'. In some of what
hasabready been said, this has been an implicit assumption. The practcal
mplications of this observation are fist that, where methods such s sequenee
performance tables are adopted in the planning and ovecution of o project, an
additional column should be added, perhaps headed “unintended consequences’. Al
the planning stage, all thar would be necessary to note in this column would be the
[ypes o consequence which could, from experience, be expected 1o develop, For
example. adoption of new  cultivation  techniques;  new inrivation  methods;
development of new forms ol cconomic activitys new forms of oreanizaton and
decision making; chanees in houschold organization. It this exercise is cartied out,
then when,and ity they oceur, creative responses could hae been destrined to build
upon these changes,

Fhe second practical implication s that such attention 16 nnintended
comsequences should become avital part of the monitoring and support svstem for
small-scale irrivation developments. In elfect, innovation at the farmer level should
be positively sought and identiticd: it should be expected, and used 1o mprove the

operation of the projedt.

APPENDIX. SMALL SCALE IRRIGATION: SOURCES FOR LITERATURE
SEARCH

This bibliography was compiled, and the search undertahen, by Mr Simon Bell.

1o World Agricultiral Feonomic and Rural Sociology Abstracts (WALRS:),
1965-1981, Commonwcalth Burcau ot Agricultural Feonomics, Oxtord.

2. Lawani, Allurt and Adimorah—Farming Svsiems in Africa: Working
Bibliography, 1930-1978, Gi. K. Hall. Boston,

3o DS Rescarch Register, 1971, 1972, 1973, 1976-77. 1977 78, 197980,
[nstitute of Development Studies, Brighton.,

HoBelly S.—Resealement of 1 ocal Popudanons (mostly in Africa) (unpublished)

Sctaolof Developinent Studies, University of Bast Angelia, Norwich.

Anderson, Vo do—Land Fenire and Aerarion Retormrin Africa aned the near

East, Land Tenure Center Library, Madison.

6. Rural Development Abstracts, 1978, 1979, 1980, 1981 Commonwcalth
Agricultural Bureau, Oxford.

7. Conunonvealth  Aoriculturol Burcauy,  African Agriculture and  Rural
Development, Valiv South and Central; Voly West: Voliii Fast: Voli
Generald, Oxtord.
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Development: a bibliographiv, FAQ, Rome, 1970,

Water Resources Development 1930- 65, Wellisch, 1970,

Water Resources Planning and Managsemenit: o sclect hibliograply, U.N.,
New York.

Index Aricanus, Asanmi, 1, Hoover Institute Bibliographies, no. 53,
Stanford.

World Bibliography of Alrican Bibliographies, Baterman, 1. revised by
Pearson, 1. DL Blackwell, Oxtord, 1975,

A Bibliosrophy ol Africana, Panolshy HL L Wesiport,

International Guide 1o African Studies Research, International African
Institute, 1975,
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