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Foreword

A senous concern m Afnca is the large gap between research and the real needs of the rural farmer or
household The papers pubhshed m thiS collectiOn represent efforts by Afncan scholars to close that gap by
tackhng problems that are relevant to the needs of rural development as well as mtellectually challengmg
The studies were carned out under the auspices of the African Rural Social SCiences Research Networks
program (ARSSRN), sponsored by Wmrock InternatiOnal

Smce 1987 the ARSSRN program has brought together Enghsh-speakmg and French-speakmg
researchers, women as well as men, provIdmg a collegIal mechamsm for socIal SCience research, peer
reView, and professiOnal exchange The pubhshed results have been made avaIlable to pohcy makers and
researchers m Afnca, Europe, and the Umted States

The formal objectives of the ARSSRN are to
• engage Afncan scholars m pohcy-related research that contnbutes to understandmg the SOCial,

environmental, and economiC aspects of Africa's rural and agncultural development
• develop networks of SOCial SCientIsts to stimulate dIscussiOn and prOVide peer reVIew of research
• pubhsh and dIssemmate research findmgs and m partIcular to make relevant matenal aVailable to

researchers, pohcy makers, and mstitutions m Africa
Under itS small grants program, the ARSSRN penodically mVItes African scholars to apply for research

grants The ARSSRN adVISOry commIttee reViews the submiSSiOns and recommends outstandmg proposals
for fundmg The grantees receive techmcal, mtellectual, and admmIstratiVe support from adViSOry
commIttee members dunng the course of theIr research In addItiOn, the grantees are put m contact With
partiCipants from earher rounds of the program, who can proVIde peer reView and support The grantees
are expected to produce a research paper covenng their work Drafts are submItted to members of the
adViSOry COmmIttee who make suggestiOns for improvement and ultimately recommend whether or not the
paper should be pubhshed

The 13 studies m thiS volume are arranged by country and represent a WIde range of SOCial SCience fields
and tOpiCS m AfrIcan rural development All are based on prImary field data and have pohcy imphcatlOns
TheIr authors represent mstitutiOns m eIght countnes The last sectiOn of the book contams translatiOns of
the summaries of the papers

ThiS IS the second volume stemmmg from research under the ARSSRN program The earher book,
Issues m Afncan Rural Development 1991, contams 24 studies from SiX countrIes

Wmrock InternatiOnal is grateful to the Ford FoundatiOn and the Umted States Agency for InternatIOnal
Development for theIr support of the Afncan Rural SOCial SCIences Research Networks and theIr
dedicatIOn to excellence m AfrIcan research and human resource development Wmrock is also grateful to
the Afncan Development Bank where the last peer-review workshop was held to reVIew and exchange
research experIences m AfrIcan rural development

TranslatiOns from Enghsh to French were made by Alexandre ShIloh DIrk Perthel edited the paper by
Atigegla Cheryl Doss edIted the papers by Rugambisa and Aredo, and Carol Olson edited the paper by
Fosu Vicki Walker was responsible for grants admmistratiOn and coordmated the pubhcatlOn of thiS
volume DaVId Seckler IS the dIrector of the program
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La dynamlque des actlvltes de
transformation et I'emergence d'un
secteur de petites et moyennes
entrepnses agro-ahmentalres rurales

Aurehen C Atldegla
Groupe de recherche et d'actlon pour la promotIon de I'agrlculture et du
developpement
Benin

RESUME
Malgre son Importance dans l'econorrue natlOnale, Ie secteur agro-ahmentalfe BemnOls a
connu ces dermeres annees des problemes structurels hes aux echecs cUisants enreglstres
dans la plupart des fiheres mdustnelles ou d'exportatlOn En revanche, les actlvltes de
transformatIOns agro-ahmentalres artIsanales, conslderees comme mformelles et mar­
gmahsees, ont demontre leur dynamlsme et leur grande capaclte d'adaptatlOn aux
changements soclO-economlques survenus dans Ie pays

Au regard de ce regam d'actlvlte, notamment en ce qUi conceme la fabncatlon du gan, Ie
present travail a ete consacre, non seulement a l'etude du contexte de la structure et du
fonctlOnnement des mlcro-entrepnses concemees, mms aussl a I analyse de leurs
performances pUiS aux conditIOns d'emergence d'un secteur des petites et moyennes
entrepnses agro-ahmentmres rurales

Les enquetes ont ete essentlellement menees dans trOIs sous-prefectures du Departement de
I'Oueme caractensees par I Importance des actlvltes de productIOn et de transformatIOn du
mamoc Au total, vmgt-hUit entrepnses (dont vmgt-cmq mdIvIduelles et troIs collectIves)
ont ete couvertes par l'enquete Ces enquetes ont ete completees par des entretlens avec
d'autres operateurs de cette fihere, en partlcuher les commen;;anter.; et Ie,> artIsans locaux
qUI fabnquent les petits matenels et eqUIpements

De cette etude, II ressort que pres de 90% des femmes de la zone se consacrent a la
fabncatlOn du gan La plupart des entrepnses prodUisent elles-memes une partie de la
matIere premIere, mms leur degre d'mtegratlOn verticale et bIen d autres caractenstlques
telles que l'age, I anclennete dane;:. l'actIvIte et Ie mveau d mstructlOn de leurs chefr.; n ont
pratIquement aucune mfluence sur les resultats obtenus On observe que les mveaux de
productIOns et de revenus reahses par les entrepnses dependent essentlellement de leur
capaclte de productIOn et des faclhtes d'acces au capItal En d'autres termes les
entrepnses qUI dlsposent d'un fonds de roulement suffisant et des mfrastructures de
stockage adequates obtlennent les meIlleurs resultats

De fa<;;on generale, Ie fonctlOnnement et les mveaux de performance der.; entrepnses
reposent sur une bonne coherence entre l'orgamr.;atlOn de I umte, son acces au capital, son
envlronnement et ler.; buts du chef d'entrepnse



Problematlque

Ju,>qu <lU lendemdm de,> mdependdnce'>, 1<1
pohuque d mdu,>tnd!l<;<ltlOn de... poly'> du tier,>
monde .1 repo'>e '>ur I m,>talldtlOn de gro,>,>e'> umte'>
de tran,>form.1tlOn et 1.1 ml...e en oeuvre de grand...
proJet,> <1gro-mdu,>tnel'> tre'> dmblLJeux parachutes'
de I OCCIdent Cette onentdtlOn qUI fut Idrgement
,>outenue pdr Ie,> PdY'> developpe , en leur qUdhte de
vendeur... de technologle fouml seur,> de c.1pIlaux
et dcheteur,> de mdtlere,> premiere,> ou prodUlt'>
...eml trdn,>forme,> .1 clee JU mvedU de,> P<1Y'> du
tier,> monde un connlt entre Id nece,>,>lte de prodllIre

!sslIej In AfrIcan Rural Development 2

Am<;1 par rapport dUll. groupement<; le<; entrepll'>e'> mdlvlduelle,> pdrdl,><;ent plus
performante'> eu egard aux dynamlque<; d mnovdtlOn,> enregl,>tree'> Celles-cI '>e rapportent
e<;'>entlellement aux amehoratton'> technologlque'> portdnt '>ur Ie,> oUtll'>, Ie procede et les
changement<; au mveau de I orgam'>atlOn <;ocldle de la productIOn du gdn Malgre ces
acqul,> d peme 25o/c de<; entrepn,>e<; etudlee<; fonctlOnnent ddn,> le<; condlllon'> optlmale<; de
rentdblhte C'e,>t pourquOl I emergence effecLJve d un <;ecteur de,> petite,> et moy<..nnes
entrepn<;e,> plu'> efficlente,> eXIge que de,> '>olutlOn'> '>Olent apportee~ pour lever les
contrdmte... et ce d trdver,> la creatIOn et Ie mamllen d un envmmnement technologlque et
,>oclo-economlque plu,> favorable Dan'> ce cddre le<; me'>ure'> et dCttOn'> d mettre en oeuvre
porteront e'><;entlellement '>ur Ie volet technologlque et Ie volet mfrd,>tructure, dvec au
centre une pohtlque de credIt appropnee

Le'> ,lgro-mdu<;tne... apportent une contnbutlOn appardlt lre'> Importdnt ddn,> la me'>ure ou ce
Importante au developpement economlque prodult fdtt I objet de ventdble'> speculdtlOns ddn...
dune ndtlOn et cecI pour plu<;leur'> rm,>on,> Id qua'>l totahte du PdY'> et meme dan,> Id <;ou -

(Au...tm 1981) Tout d dbord grke delle'> une regIOn Tout comme bon nombre de tiheres agro-
natIon peut tr<ln,>former ,>e<; prodUlt'> dgncole,> d dhmentdlre,>. Id fihere g<ln enregl,>tre pdr dllleur,>
I etdl brut en prodUlt'> tim'> propre'> d la de,> mnovatlOn'> tant '>ur Ie,> eqUlpemenb et Ie,>
con,>ommatlOn ElIe... con,>tttuent am'>l 1.1 plu'> procede'> que '>UI Ie,> prodUlt<; el I orgdm<;atlon
grdnde fractIOn du <;ecteur manufactuner dune ,>ocwle de Id pi oductlOn el de la dl,>tnbutlOn fal<;ant
nation en developpement En<;lIIte Ie,> prodult<; dm'>l preuve de dynaml'>me et dune grande CdP<1-
dgro-mdu,>tneI,> <;ont ,>ouvent Ie'> pnnclpaux ctte d dddptatlOn
prodUl«., d exportatIOn dune nation en developpe II appdrdlt donc nece'>'>mre dUJourd hllI de com-
ment et peuvent offnr aU'>...1 de,> pO,>,>lbIllte'> de prendre Ie,> bd'>e<; techmque... et ,>oclO-economlque,>
... ub'>tltutlOn .1 I'lmportatlOn Enfin Ie '>y,>teme agro- de ce'> type'> d entrepn'>e'> et d dpprecler leur,>
dhmentdlre procure d la ndtlOn Ie,> element'> performdnce,> Ld pre,>ente elude '> m'>cnt dan'> ce
nutntlf,> qUI '>ont e<;<;entlel'> au blen-etre dune cadre dfin de propo'>er de,> onentdtlon'> en faveur de
populatIOn crOI<;'>dnte Id promotIOn du <;ecteur de,> Petite... et Moyenne...

En egdrd a ce'> multIple'> role,> que jouent Ie,> Entrepmes (PME)
dgro-mdu<;tne<; Ie,> <;trdtegle,> de developpement de,> Apre,> un expo'>e '>uccmct de Id problematlque.
pay<; mom<; avance<; <; appUlent generalement '>ur la de,> objectlf<; et de Id methodologle ce document
promotIOn du '>ecteur agro-ahmentdlre Mal'> dan,> pre<;ente Ie,> re,>ultdt<; obtenu<; PllI~ andlyse, sur
Ie contexte de hberdh'>dtlon economlque actuel Ie cette ba'>e le<; condItIOn'> d emergence d un '>ecteur
modele de developpement agro-dhmentdlre ba'>e '>ur de,> PME dgro-dhmentdlre,> rurale,> dvec un dccent
Id cre,ttlOn d'entreprt,>e<; centrah<;ee'> et de grande pdrtlcu!ler <;ur Ie,> ImphcdtlOn,> pohtlque'> que cela
Cdpdclte montre dan... bien de<; ca'>, ,>e<; hmlte'> Ld '>uggere
plupdrt de<; In'>tances pohtlque<;. de tinancement ou
de recherche dffirment dUJourd'hul Ia nece<;<;lte de
detimr de<; altemdtlve<; d ce modele L mteret de,>
mlcro-entrepn'>e'> rurale ... e<;t am<;1 reconnu bIen
qu elle,> re,>tent c1<1<;'>ee<; dan'> Ie ,>ecteur dlt

mformel et <;ont margmah<;ee<;
Au Benm en partlcuher Ie <;ecteur dgro­

<lhmentdlre e<;t domme par le<; actlvlte<; de
tr<ln ... formdtlOn <lrtl<;dnale Celle",-ci ,>ont redh'>ee'>
e'><;enuellement dU moyen d outIl<; et de technolo­
gle,> ml'> dU pomt localement et condul<;ent .1 une
cent,une de prodllIt<; qUI font I objet d un commerce
t1on'>sant '>urtaul ddn,> le<; zone<; urbdme'> Le ca'>
de la f<lbncdtlOn du gdn (fdnne de mdmoc)
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des cultures vlvneres pour I' autosubslstance et Ie
besom d assurer un revenu substantIel, par la
productIOn des cultures mdustnelles ou d expor­
tation C'est dans ces conditions que les fiheres
agro-ahmentalres mdustnelles etiou etatIques
aVaIent ete longtemps developpees maIS les echecs
enreglstres de part et d autre ont ete Sl nombreux et
Sl patents que plusleurs etudes les ont denonce
comme facteur de penune ahmentaIre et de
decouragement de I'agriculture paysanne J

DepUIs lors, des reformes de pohtIque tech­
nologlque ont ete mtrodmtes dans la plupart de ces
pay<; Au rang des obJectIfs retenus I accent aVaIt
ete mls sur la possIblhte de relancer I agnculture
par la transformatIOn sur place des prodUIts
vlvners et de repondre a la demande urbame en
favonsant la fournlture de prodUIts tradltIOnnels
C est amsl que dIfferentes approches mnovatnces
de technologle (mtermedIalre, appropnee, endo­
gene) ont ete developpees, et ce, surtout, dans Ie
cadre du passage d'une economle centrahsee a une
economle de marche caractensee par la dlmmutIon
du role de I Etat Dans ce contexte, la questIOn se
pose aUJourd hUI de saVOIr dans quelle mesure la
dynamIque mdUIte au mveau des umtes de
transformatIOn tradltlOnnelles ou artlsanales peut
s entretemr d elle-meme et se developper en faveur
de l'emergence d'umtes plus efficlentes

Au Benm, cette question est d'autant plus
Importante que dans Ie domame de I'agro­
ahmentmre, la strategle de developpement adoptee
depms I990 - notamment apres Ie semmalre de
Jmllet 1990 a Cotonou sur la strategle du develop­
pement rural - porte essentIellement sur Ie
developpement d un secteur de petites et moyennes
entrepnses (PME) axees sur la transformatIOn des
prodUIts vlvners En effet la quasI-absence de ces
entrepn<;es phenomene que I'on rencontre dans de
nombreux pays afncams, constltue une hypotheque
pour I avemr du secteur agro-ahmentaIre

On est surtout frappe par Ie fait que ce secteur,
tres heterogene et quahfie d mformel, Joue un role
de plus en plus Important dans I economle
natIOnale2 Meme s'I1 reste encore mal connu, on

1Van Looly (1981) Barbara et Dmham (1983) Wllhams et
Karen (1985) L Malassl~ (1986) etc
'Alors que 1 mdustne moderne represente a peme 10% du
PIB I ensemble du seLteur non structure (mtormcl) ou
predomme I arlIsanat ahmentalre contnbue pour plus de
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observe que ce secteur met en Jeu deux categones
d entrepnses les umtes agro-ahmentaIre<; tradltlOn­
nelles et celles promues par des proJets de
developpement Les premieres se sont developpees
spontanement dans des conditIOns hee<; a
I entrepreneur local et qUi favonsent la creatIOn
mdlvlduelle de mlcro-entrepnses rurale~ Le~

secondes ont ete mstallees etiou encouragees dans
des conditIOns hees aux changements de I'envlron­
nement, notamment grace a l'appUI techmque
financier, de partenalres exteneurs au monde rural

En egard a tout ce qUi precede, et avec la "ague
de hberahsatIOn et du desengagement de I Etat
l'lmportance de l'enJeu n'en est pa<; moms
considerable et obhge a reflechlr sur de<; me<;ures
d'accompagnement Mms quels pourrment en etre
les leviers ?

Revue de htterature

Les peuples ont touJours cherche a transformer
Ies prodUIts agrlcoles SOlt pour le<; rendre
consommables, SOit pour les conserver en evItant
les pertes, ou encore pour promouvOIr leur vente
(Burne, 1988) Cette necesslte se tradUIt par
I'mtenslficatIOn des rapports entre I agnculture et
I'mdustne sous forme de systemes ou de complexes
agro-mdustnels et d'agro-entrepnses

Malgre Ie developpement des complexe<; agro­
mdustnels partout ailleurs dans Ie monde les pays
du tIers monde restent caractenses par la
predommance des technologies ahmentalre<; autoch­
tones Pnnclpales hentleres, les femmes assurent la
transformatIOn des prodUIts vlvners locaux - Ie
plus souvent au pnx d'enormes efforts physlque<;
- et en degagent l'essentlel de leurs revenus Ces
technologies constituent amsl l'expressIOn dune
nche traditIOn culturelle et font montre d un grand
potentlel de savOir-faire endogene

En effet, m la colomsatIOn, m l'urbamsatIOn, ill

I mdustnahsatlOn n'ont eu raison d elles et entraine
leur dlspantIOn (Nago, 1989) Au contraIre elles
ont reUSSI a se mamtemr et mleux, certames d'entre
elles se sont developpees en offrant des prodmts et
des servIces correspondant aux nouveaux styles de

409f a la tormatIon de ce PIB Cette contrIbutIon se
rapproche senslblement de celie du secteur agncole cstlmc a
44%
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VIC C'e qUI lntr<tlne .,ouvent une modificatIOn de
I org,ml.,<ttlOn .,ocl<tle de la production et de la
dl.,lnblltlOn ,IVL.C p<trfOl<; I' appantlOn de nouveaux
oplr,\leur.,

Olver., tr<tv<tux .,ur le<; fihere., de prodmt<;
,lgnLOk., <thmentUlre<; el <;ur la <;trucluratlOn du
"L.ctcur <tgro ahmentalre dan<; le<; regIOn<; chaude<;
ont perml., d Idcntlfier I'exlstence de petites et
moycnne., cnlrCpn.,e<; <tgro-<tllmentmre<; locah<;ee<;
In lone rurale decentrah<;ee<; et proches des
prodllctcur<; p<ty."tm Celle<;-ci <;ont geree<;, <;ott par
le<; prodllcteur., eux meme<; (en general Ie.,
femme") mdlvlduellement ou collectlvement, .,OIt
p<tr k., l.ntrcprcncur<; pnve<; ruraux non agncul­
11.1Ir., m,u<' valon<;ant la production agncole
loc<tk'

Une prl.mlcre ,maly.,e de ce .,ecteur menee par Ie
l<tbor Hemc Sy.,tcme<; Techmque<; agro-allmentalre<;
ct SClem.e" de la Con.,ommatlon (STSC 1951) et
"lIr quelqlle., Cali <;pcclfique<; a perml<; d'aboutlr a
qu<tlrc grande<; conclu<;lon<; provl<;olre<;

Toul d abord ce lype d entrepme apparail a
premiere vue Jouer un role Importdnt vOlre
pnmordl<11 d<tm Ie developpement <1gncole et
rural dl. cerl<tm., pJ.y" en terme., d emplOl<; et de
rlVl.nU., l.rct,." ce" entrepn<;es contnbuent de
f,l\on lrc., .,lgmfic<1tlve J.U developpemenl rurdl,

2 En .,cl.ond hl.u ce<; entrepnses <1pparal<;"ent
LOmml de., alternatives crcdlble" aux grand.,
proJCh mdu.,tnel<; Dans Ie contexte de hberal­
•.,J.tlon lconomlque actuel Ie modele de
dl.vdoppement J.gro-ahmentalfe base sur 1<1
uCdtlon d Lntrepn"e., centrah<;ee" et de grande
l<1p,ll.ltL monlre, d,m., bien des CdS <;e" hmlte",

~ L<1 grande dlver"lte deli entrepn<;es Identlfiee~

IIL.nt d thfflrcnt" fJ.cleur., tJ.nl economlque" et
.,OCI<tUX que techmques Une typologie reste J.
con.,uulre mJ.I., on peut deJd ~uppo<;er que ce.,
dlffcrent<., type., d entrepmes ont des <;lrategle<;
l.l dl" fonctlOnnement., different., tant dan<; leur"
rdatlom elVl.l. Ic rL..,te de IJ. fihere que VI"-a-VI"
dl I lnvlronnlmenl plu" IJ.rge

4 Enlin Ie fonctlOnnemcnt et le<; .,trategles de ce
lypL. d lntrl.pn.,e., ple"enlent en premiere

'DSA ('[ReAD SAR Condillon~ d emergnece et de
lonttlonllcment dt~ entrcplI<;c<; agro llimclltmres ruralc~

I'robkm 1l1l(Ut ct onentJllon<; methodologKlue~ ATP
C'IRAD l IborLtOire <iTSC Itvner 1991 P 1
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analy<;e deli .,peclficlte., compare<; J. ceux deli
grande<; firme<; agro-J.lImentmre" Leur<; carac­
ten<;tlques rendenl d autJ.nt plu<; nece<;"alre une
approche qUI prenne en compte Ie faIt que ces
entrepn"e<; deplOient de" .,lrategle" elU <;em de
re.,eaux ou d orgelm.,eltlom parJ.llele" J.U marche
(re<;eJ.ux <;OClelUX orgam<;eltlon<; pay<;anne<;,
etc )
Ce type d analy<;e qUI" J.ppUle "ur deli lravaux

recent<; d economle de I orgJ.m"atJOn mdu"tnelle
nou., eclUlre pour comprendre le<; loglque'> pJ.rtlcu
here<; de ces entrepn'>e., (exemple<; pre,>leliion'> de
<;ervlce multiplicatIOn de,> umte,> plutot qu'augmen­
leltlon de la tmlle elc )

SI ce'> dlfferente,> ob'>ervatlOn., treldUl'>ent en
general I Importance el lel dynelmlque du ,>ecteur
agro-J.hmentmre, II n en demeure Pel., mom'>
Imporlant que par rapport aux pay" d' Amenque
lellme la tendJ.nce en Afnque e,>t mom'> nette et
revet de,> modallte., vanee'> (Tretllon 1992)

Au Bemn en partlcuher, beJ.ucoup de prodmts
agncole<; ,>ont transforme,> par de,> vOle,> lradltlon­
nelle,> ou artJ'>anale'> mat,> tre,> peu d elude<; leur
ant ete con'>acree'> (Nago 1989 CNEX 1992) Le
recen<>emenl deli entrepn.,e., du ,>eclcur agro­
dhmentatre effectue par Ie Mml,>tere de I mdu,>tne
ne fall pa'> ca., de., tran,>formeltlOn<> elrll,>J.nale.,

Pourtant, force e.,t de con,>tater que Id branche
agro-ahmentatre de I mdu,>tne benmOI.,c e.,l doml­
nee par Ie,> tran<;formallOm artl.,elnale<; (WJ.nkpo.
1990) Le., <;tatl,>llque., montrenl que durant la
penode 1982-1988, la velleur aJoutee (VA) reJ.h'>ee
par Ie '>ecteur artl<;anal a tendance a etre .,upeneurc
a celie du ,>ecteur moderne4 Ie .,ecleur artl'>anal
fourmt 66% de la VA de I mdu,>tne entlere avec
49% provenanI de I drtl<;anJ.t ahmenlalre lelndl'>
que Ie modeme fournll 140/, de Id VA dont 15%
provlennent de,> mdu,>tne'> ahmenlJ.lre'> de ce
'>ecteur (Mamdh I991 )

Le ,>ecteur artl.,anal Joue donc un role J.,>,>ez
Importanl dan., I economle n<1llonJ.le M<1I., malgre
.,e., performance,> il ne permel pel'> encore
d elllemdre un .,euII decI.,lf de production

AUJourd hUl avec Ie proce'>w'> de hberah'>atlon
de 1economle neltlonelle et Ie de.,engJ.gement de
I Elat, Ie,> producteur<; agncole'> sont confronte" el

~ L<.. Bellll1 Etudc rcglOnJle et ~ctlonellc dJIl~ le~ MJrche~

TropK1ux no 21')4 dttcmblc 1990 P R1671
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une sItuatIon d mcertltude accrue, hee aux aleas du
marche Pour ce faIre, lIs tentent de developper des
strategIes de dIversIficatIon et de reductIon des
nsques Les entrepnses rurales de transformatIOn et
de commerclahsatlOn des prodUIts agncoles offrent
une solutIon possIble (TreIllon, 1992) Des lors, la
dynamlque et les performances des umtes de
transformatIons artlsanales qUI eXIstent deja con­
stItuent certamement un facteur-cle pour 1emer­
gence de petItes et moyennes entrepnses agro­
ahmentalres plus efficlentes

ObJectlfs et hypotheses

La presente etude vIse pnnclpalement a com­
prendre Ie contexte, la structure et Ie fonctlOnne­
ment des entrepnses agro-ahmentalres rurales pUIS
a analyser les condItIOns technologlques et SOCIO­
economlques de leur emergence Les obJectlfs
speclfiques a attemdre sont

Analyser les caratenstlques soclO-economlques
des deux categones d'entrepnses agro-ahmen­
talres speclfiees,

2 Comprendre Ie comportement de 1entrepreneur,
Ie fonctlOnnement de ces entrepnses et les
relatIOns qu'elles entretlennent avec 1envlfon­
nement, pUIS comparer leurs performances,

3 Analyser les condItIOns et les structures actuelles
qUI favonsent Ie developpement de ces entre­
pnses pUIS proposer des onentatlOns en faveur
de I'emergence d'un secteur des petItes et
moyennes entrepnses plus efficlentes
L Idee maitresse de 1 etude est que Ie role et

1 Importance grandlssants des umtes agro­
ahmentalfes tradltIonnelles ou artlsanales engen­
drent une dynamlque favorable a I'emergence des
petItes et moyennes entrepnses et au developpe­
ment du secteur agro-ahmentaIre Amsl, en rapport
avec les obJectIfs cItes cl-dessus cette etude repose
sur les hypotheses SUIvantes

Le contexte orgamsatlOnnel et les bases
techmques sur lesquelles repose la productIOn du
gan ne favonsent pas Ie developpement des
entrepnses collectIves,

2 Le degre d'mtegratIOn vertlcale des entrepnses a
une mfluence pOSItIve sur leurs performances,

3 L'emergence du secteur des petItes et moyennes
entrepnses en agro-ahmentalre depend beaucoup
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plus des condItIOns hees a leur envlronnement
SOCIO-economlque, que des facteurs mtnmeques
de l'acteur qUI favonsent la creatIOn (mdlvl­
duelle) d entrepnses

Methodologle

Cholx du cas de la transformation du
mamocen gan

Pour analyser la dynamlque des actlvltes de
transformatIOn artlsanale et l'emergence d' un
secteur de petItes et moyennes entrepnses agro­
ahmentaIres plus efficlentes, nous avons retenu la
fihere garl5 Certes, les actlvltes de transformatIOn
artlsanale ne se hmltent pas a la fabncatIOn du
gan Apres Ie maIS et Ie mamoc 1 arachlde et Ie
mebe foumlssent aussl de nombreux denves,
d'autres prodUItS sont egalement transformes, maIS
dans une momdre mesure 1'lgname, Ie mIl Ie
sorgho, l'amande de coco, la banane, la nOlx de
palme, Ie ble, la grame de kante, Ie vm de palme,
etc (Nago, 1989) Mals sur Ie plan natIOnal, Ie
garl represente Ie premIer prodUIt agro-ahmentaIre
artIsanal qUI faIt I objet d un ventable commerce
En effet, 1'alre geographlque de la culture du
mamoc couvrant la quas!-totahte des regIOns du
pays (en partIcuher Ie Sud et Ie Centre), sa
productIOn a attemt, ces demleres annees des
proportIOns tres Importantes (VOIr tableau N° I)
hees a une demande (locale et reglOnale) de son
denve de plus en plus crOlssante

Dne enquete reahsee par Ie CARDER­
AtlantIque6 sur les actlvltes de transformatIOn et de
conservatIOn des prodUlts agro-ahmentalres dam
les vIllages du departement revele que tous Ie,>
VIllages exercent au moms une actlvlte de
transformatIOn Sur quatre vmgt onze questIon­
naIres remphs dans I ensemble de la regIOn, 69
mentIOnnent la fabncatlOn du gan comme etant
1'actIvlte la plus Importante Le maIS ne faIsaIt pas
partIe du domame de I enquete parce que ses
prodUItS denves ne se conservent pas bIen

Ces resultats montrent, tout au moms en ce qUI
conceme Ie sud-Bemn, une actlvlte de trans-

'Le gan se presente sous la forme d un granule du mamoc
(type semoule de couscous) fennente et CUlt a sec C est un
alIment de base des populatIOns du bassm du Benm
6 Centre d ActIOn RegIOnal pour Ie Developpement Rural
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Tableau W1 Evolution de la production de mantoc au ntveau des SIX departements (en tonnes)
Departements
Atacora
Atlantique
Borgou
Mono
Oueme
Zou
Total

1961 1965 1970 1975 1980 1985 1986 1987 1988 1989 1990 1991
11 050 15 504 19 225 2 832 59 771 65 688 71 906 75 680 111 945 101 995 111 102 105917

225850 119725 108370 135584 98040 124431 91679 60604 111451 99721 110568 132182
41285 39120 34640 15927 31125 43153 48463 37461 52741 60641 57215 64696

128850 143900 136800 37625 76137 118569 143778 73851 132080 126076 105499 121469
695945 485700 466720 201745 122619 140281 187071 179607 247607 311935 312984 299247
132 400 128 680 62 445 140 493 195 043 207 052 181 365 144 277 223 857 276 436 239 945 335 662

1 235 380 932 629 828 200 534 206 582 735 699 174 724 262 571 540 879 681 976 804 937 31 3 1 059 173

form"llOn mten<;e et dlver<;lfiee La predommance
dl.- 1,1 f,lbnc,lt1on du gan temOlgne par Uilleur<; de
I Import"nce de ce" type<; d entrepme<; dans tout Ie
p"y" encore que ce departement occupe la
qu,ltneme place pour la productIOn de la matiere
pi emlere a <;aVOIr Ie mamoc (Cf tableau nO I)

Donnees recuel'"es
P<lr r"pport aux objectlf<; vI<;e<; " travers cette

!.-tude et en relatIOn avec les hypothe<;e<; a te<;ter Ie"
donnee<; recueJllle" <;ont es<;entlellement pnmalres
m<ll" de deux ordre<;

Le" donnee<; qualttatlve<; elle<; <;ont relatlve<;
dune p,lrt <lUX clrcon"tance<; de la creatIon de<;
entrepn"e<; leur evolutIOn hl<;tonque, pUl<; au
comportement - dan<; Ie temps - des chefs d'en­
treprlse" f<lce <l de<; <;Ituatlons cntlques (dlfficuhe<;
L.umomlque", mauv"l<; fonctlOnnement<; techmques,
umOIt" mterne<;, probleme<; cltmatlques etc )
D ,Iutre part ce<; donnees se rapportent a
I org,ml<;,ltlOn de I umte (divIsIOn du travaIl
rl.-(.rulement type de remuneratIon crol<;sance
Ll(. ) <,on l.-nVtremnement (le<; concurrents et Ie"
rLl"tlOn" entre dlfferentes umte<;, I'amont et laval
de 1,1 productIon Ie findncement, la ge<;tlOn et le<;
rLl,ltlOn" "vec Ie" pOUVOlr<; publlc<;) <;on acttvlte
(Ie" conn"I<;"ance<; prdtlque<; Ie" techmque<;
ulil."ee .. et l<l n"ture du be<;OIn <;atl<;falt) et le<; but'>
pour"ulvl" par le<; chefs d'entrepnses

Ll.-s donnee<; quantltatlve<; elle<; portent notam­
ml.-nl <;ur Ie.. caracten<;tlques <;oclO-economlques de<;
deux C<llegone<; d entrepnse<; leur <;tructure leur
fonctlonnement (nux des matleres premieres des
prodUlt.. ) et leur<; re<;ultdt<; techmco-economlques

Enfin le<; donnee<; relatives a I mfluence de<;
rLl<ltlOm de I'enlrepn<;e avec <;es re<;eaux7 sur le<;

7Un rcsc III PClIt clrc dcltm cornme toutc forme d mterdepen
d InlC l.ntrc de~ clemcnt, Unltcs au sou~ systemes cn
rLl Ilion Ic, un~ <lVCl Ie, lutrcs
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dlfferente<; fonctlOn<; de I umte "e" perform"nce<; et
Ie comportement de "on (.hef "ont eg"lement
recueilltes

Cadre de I'etude

Au terme des mve<;tlgatlOn" preltmmalre~, Ie
departement de l'Oueme a ete ChOl<;1 comme cadre
d etude En effet, Id fabnc"tlOn du gan etdnl
I actlvlte retenue on ob<;erve que ce departemenl
<; e<;t <;mgulan..e par Ie volume ella qu"ltte de ""
production (ONCIProjet SECAL 1990)

Les enquetes ont ete menee" dan.. tlOl<; ..ou<;­
prefecture<; (Adja Ouere Bonou et If,mgm8

) repre­
<;entattve<; de<; dlfferente" techmque" de tran<;forma­
tlOn utllt<;ees dan<; ce departement

Cholx des entrepnses

Au mveau de<; tral<; <;ou,,-prefecture<; retenue<;
I etude a porte <;ur un echantillon aleatOire <;tratlfie
de vmgt cmq entrepn<;e<; mdlvlduelle" ..electlonnee"
dan<; le<; prmclpale<; locallte" de production <;ur la
ba<;e d'un ttrage au <;ort elementaJre et ""n<; reml<;e
avec un taux de <;ondage de 209<-

Le cntere de <;tratlficatlon e<;t la technologle
utllt<;ee Ie nombre d'entrepn<;e<; dam chaque "trate
etant proportlonnel " la t"llle de cette demlere

Dan<; la categone de.. umle.. collective"
fonctlonnelle<; trol<; entrepn<;e<; <;eulement (un
groupement femmm par Village) ont ete Identlfiee<;
Eu egard " leur nombre tre .. redult toute .. le<; trol"
ont ete retenue<; d office

Au total, vmgt hUlt entrepme.. ont donc ete
couverte<; par I enquete

~Le chOlx de Ifangm ~e JustlflC surtout par Ie fall que dans Ie
domamc des Jltlvllcs clonomlquc, et l.()rnmcrclalc~

I mflucnce tcchmquc ct tClhnologKjUC du Nigeria (pay~

hmltrophe dc cclte rcglOn) c,t blcn m.trqucc
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Methodes de collecte des donnees

Les donnees ont ete recuerlhes en trOis phases
durant I'annee agncole 1992 et completees pendant
Ie premIer tnmestre de I annee 1993

La premIere phase a couvert une penode de
quatre semames (au debut de la SaIson seche)
durant laquelle une pre-enquete (a caractere
exploratOlre) a ete reahsee en vue de recueIlhr les
mformatIOns neceSSaIres a I elaboratIOn des
questIOnnaireS

La deuxieme phase a dure deux mOiS et a eu heu
en SaIson des plmes (penode d activites mtenses de
transformation), maIS les mformatIOns recuerlhes
ont porte aussl sur la SaIson seche (penode
d activites redUItes)

La trOisieme phase, dune duree d'un mOlS, a ete
consacree a des enquetes d appomt qm ont permiS
de venfier et de completer les donnees recuerlhes
lors de la phase precedente

Toutes les donnees ont ete recuellhes a plusleurs
repnses, selon Ie cycle de productIOn et les penodes
d activites et ensmte extrapolees sur toute I annee

Au moment meme de leur collecte, les donnees
ont ete vahdees grace a des observatIOns standar­
disees' reahsees de fa~on systematique et des
analyses documentalfes effectuees exclusivement
aupres des tresoners des entrepnses collectives qm
disposent des cahiers de comptes, contraIrement
aux entrepnses mdividuelles9

Methodes d'analyse des donnees

Les questIOnnaireS remphs apres enquetes ont
ete trmtes sur ordmateur Les differentes varIables
relatIves aux caractenstIques socio-economiques
des entrepnses ont d'abord ete resumees pUIS
analysees sur la base des calcul des statistiques
elementmres de posItIOn et de dIspersIon (moy­
ennes, modes, ecart-type) Ces analyses a vanable
umque ont permis de decnre et de comparer la
composItIon, la structure pUIS Ie fonctIOnnement
des entrepnses Elles ont ete completees par des
analyses statIstlques a varIables multiples afin de
comprendre les aspects techmco-economiques de

) Dans I echantlllon seulement deux (2) entrepnses
mdlvlduelles tIennent des cahlers de compte et ant accepte
de les lalsser pour consultation
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I activite des entrepnses et les resultats obtenus
pUIS de comparer leurs performances

Les mformatIOns quahtatives ont ete utIhsees
essentiellement pour mieux cemer les condItIOns et
les structures actuelles qUi favonsent Ie developpe­
ment de ces entrepnses, leurs relatIOns avec I en­
Vlfonnement socIO-economique et pour apprecIer,
en rapport avec la dIffuSIOn des mnovations
technologIques, les perspectIves d'emergence d un
secteur de petItes et moyennes entrepnses agro­
ahmentalfes

II eXIste plusleurs methodes pour apprecier les
resultats dune entrepnse'o Dans ce cas precIs ces
resuItats ont ete analyses surtout par rapport au
mveau de la productIOn reahsee et au benefice
degage

Sur la base des enquetes reahsees, 11 apparait
que plusleurs facteurs exogenes et endogenes
mfluencent la performance des umtes de
transformatIOn MaiS a pnon, toutes Ies vanables
mesurees ne peuvent pas etre analysees dans une
seule equatIOn de regreSSIOn a cause des problemes
d'mtercorrelatIOn ou de multI-cohneante

Par aIlleurs, eu egard au nombre eleve des
varIables et a la diversite des bases de mesure, 14
comparaIson des vanables ne sera pas aIsee Pour
cela, la techmque d'analyse en composantes
pnncipales a ete utIhsee afin de redUIre d' abord les
varIables exphcatIves a quelques composantes
essentIellement mdependantes II et d observer les
ressemblances et dissemblances entre les entre-

12pnses Elle a ete ensUIte completee par I analyse
de regreSSIOn multiple Ce qUi a permiS de mieux
appreCIer les facteurs dont depend la performance
de ces micro-entrepnses

Les aspects techmco-economiques des entre­
pnses aurment pu etre approfondis a partlf de
l'etabhssement d un compte d'explOitatIOn c1as­
sique et de l'analyse des resultats comptables et
techmques Ceci permettraIt de mieux comparer ces
entrepnses sur la base de quelques ratIOs specI­
fiques II s'agit notamment

• du calcul de la valeur aJoutee pour la
comparaIson des dImenSIOns economiques,

10A Mucchleh Les methodes quahtatlves PDF collection
que salS je? 1988 pp 66 70 et pp 102 103

II K1elmann et Kupper (1978) G Saporta (1978)
12 G Phlhppeau (1988)
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• de 1,1 rep,lrtltlon de 1..1 v<llcur .tjoutee pour
<lpprl-clcr 1<1 <,tructurL productIve

• elLs productlvlte,> du tr<lv<lJI Lt du C<lpltal,

• de 1<1 rent.tblhte fin<lnclere re,>ultdt/chlffre
d dffdlre

• du bL,>om en tond,> de lOulement fond<; de
roulement + hqUlchte'>

• Ie r.ltlo de tre,>orelle (tre'>orene nette/chlffre
d affmre) x ':\60

M,m eu t-g,lrd dUX dlfficultc<, d .ld.tptdtlOn de ces
rdtlO'> .I chdcune de<; ,>ltu<ltlOn,> ql\l caracten<;ent
I <lCtlvltl- de,> entrepn'>e'> ce<; dement<; d 'apprecia­
tIOn ont m.tnque En effet Ie contexte orgam<;atlOn­
nel de ce'> entrLpn'>e... repo"'J.nt dune pdrt <;ur une
loglque d mtegl.ttlOn productIve (couplage de
plmll-ur... oper<ltlOn'> de l.t chaine ahmentalre) et
d dutre pdrt <;ur une loglque d mtegratlon <;oclale
(,llIcune frontll-Ic preetdbhe ne <;epare le<; actlvlte<;
productIve... de... actlvlte<; dttdchee... d l.t vIe en
colkctlvlte et dl- ce fmt le<; re<;eaux de relatlOn<;
mlerper...onnelle... joUenl un role tre<; Important) le<;
cntere... de pn e en compte du tr.tvml famlhal ou
de I entrdlde ont p.trfol<; tre<; dlfferent<; et ne
permettent pa<; d umforml<;er le<; modahtes de
calcul II en e<;t de meme pour d autres elements de
ge...tlon tel<; qUL I dmorll ... ,>ement, Ie chlffre d affaire
et IL ... fr,m fin,mcler... C e... t pourquOJ une plu<;
grdnde <lttentlOn d ete portee dUX <I~pect<, quahtatlf<;
de CLS notlon<; de ge'>tlOn <lfin de partir de la fac;on
dont Ie... gcn'> r,ll ...onnent d,m<, la pratIque la
rentdblhte et Ie ... performance'> de leur... entrepnse...

Resultats de I'analyse

CaracMnstlques soclo-econom/ques
des entrepnses

Dan... la zone d etude Id tran<;formatlOn du
m.lmoc en gan e...l 1.1 pnnclpale actlVlte de pre<; de
90% de,> fcmme<, Elle... y tlrent la qua<;\-totahte de
leur revenu L dgnculture, Ie petIt commerce et Ie
<,.tl.tndt repre<;enlLnt leur... dl-t1Vlte... <;econdalre... Le
pelIt commerce el Ie ...dldnat mtervlennent surtout
en ...aI<;on ,>eche penode au cour<; dc laquelle la
m.ttlLre premIere coltte relatlvement chere

Au ...em de I LchdntJllon, 8') pour cent des
productnci.. J.ppJ.rtlcnnent d de... menages agn-
cole,> tdndl que Ie re<,te e...t repre<;ente par les

femme<; dont le<; man<; <;ont de<; commen;ant... de<;
artl<;an<; ou de<; fontlOnnalre<; en retrJ.lte'\ ou non
mal<; qUI pratlquent I agnculture a petite echelle
Leur age vane de 21 am .1 50 ans dvec une
moyenne de ':\') ans et 80 pour cent d entre elle<;
sont analphdbetes

Elles utlhsent pour leur actlvlle deux type... de
mam-d'oeuvre

• La mam-d oeuvre famlh.tle comtltuee pdr Id
femme chef d entrepnse elle-meme, <;e<; enfant...
(<;urtout le<; fille<;) et eventuellement d autre...
membre<; du menage re ...tremt a I umte <;OCIO­
economlque de comommdtlon de la fdbncJ.nte
On rencontre en moyenne deux dctlf<;14 par
entrepn<;e mdl<; d celd ... dJoute de f.tc;on
ponctuelle ou reguhere 1..1 mam-d oeuvre d aide
ou d'entl aide

• La mam-d oeuvre salanee (tempordlre),
solhcltee pendant le<; penode... d mtense...
actlvltes, e<;t <;urtout utl!t<;ee pour I'epluchage
du mamoc et la torrefactIOn du moltt presse
( ganficatlOn ) ql\l <;ont de<, operdtlOn'> rela­
tlvement dlffictles J~

• On peut compter en moyenne ~,8 actlf<; pdr
entrepnse et par cycle de productIOn

Par rapport aux entrepn<;e<; mdlvlduelle<;, le<;
groupement<; sont caracten<;e... par un nombre
d actlf<; tre<; Important nO 27 et 9 re<;pectlvement
pour le<; groupement<; de Adjd-Ouere Bonou et
Ifangm) ql\l repre<;entent une mdm-d'oeuvre
permanente MaI<; en general, le<; membre...
s occupent penodlquement de la meme dctlvlte au
mveau mdlvlduel Toutef01<;, la dIfference fondd­
mentale entre ce<; deux type<; d'entrepn<;e<; re"'lde
dam la fac;on dont Ie travail e<;t orgdm<;e

En effet, au mveau de<; entrepnse... mdlvlduelle<;,
c'est Ie chef d'entrepnse qUI a<;<;ure toute... Ie...
fonctlOn<; hee<; au proce<;<;u<; de productIon et
represente Ie <;eul centre de dec\<;\on Le plu<;

11 Dans cette categoric II y a les tonctlOnnalre~ qUI ont qUJlle
1.1 toncllOn publlque dans Ie cadre du programme de~ depart,>
volontalres
14 lei un dCtll de~lgne tout membre de I UnIte de produLtl<)o
de gdn de ~exe femInIn et d age <,upeneur a 14 .In'> et qUI
s occupe pnnclpalement de cetle acllvlle
I~ Dan~ la plupart de~ ca~ Ie rapage mecanI~e .I remplace Ie
rapage manuel qUI est plus dlfflcIle et de lOIn que les autres
operations
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souvent, les femmes consacrent en moyenne 5 JOurs
par semame aux actIvltes de transformatIOn La
Journee de travaIl va generalement de 7 heures a 18
heures SOIt en moyenne 10 heures par Jour Dans la
plupart des cas ces actlvltes se font de fac;on
contmue (sans penode morte) durant toute l'annee
en temps normal

Au mveau des groupements, 1'0rgamsatIOn du
travaIl apparalt plus efficace car les taches sont
souvent executees en eqUlpes de troIS a SIX
personnes qUl se reIalent a tour de role Amsl, la
duree du travaIl Joumaher est relatIvement courte et
n excede generalement pas hUlt heures, avec au
pI us cmq Jours ouvres par semame Ce qUl permet
a chaque membre de disposer du mlmmum de
temps neceSSalre pour repondre aux obhgatlOns
menageres et eventuellement a I executIOn d'autres
actIvltes lucratlves personnelles, dont notamment la
fabncatIOn du gan au mveau mdlvlduel

Des lors, on peut s mterroger sur la questIOn de
savOir comment developper effectlvement et plus
efficacement une telle actIOn collectIve, aupres
dune populatIOn toute entlere, et qUl & adonne a
une speculatIOn mdlvlduelle vendre son prodUlt au
meIlleur pnx Mals, Ie moms qu on pUlsse dire est
que ces caractenstlques SOCIO-economiques, et en
partlcuher, I orgamsatton du travail au sem de ces
dlfferentes entrepnses ont une mfluence consIde­
rable sur leur fonctIOnnement

Modes de fonctlonnement des
entrepnses

Le systeme des approvlSlonnements
Le systeme des approvIsIOnnements met en Jeu

un ensemble de facteurs qUl determment les
COndItIOns d'acqUlSltIOn de la matIere premIere et
d autres mtrants secondalfes (l eau, Ie bOIS de
chauffe, Ie petit matenel) Les facteurs les plus
lmportants sont la penode d'actlvlte et Ie fonds de
roulement propre de I entrepnse

En effet, la succeSSIOn des Salsons agncoles
permet de defimr deux penodes d'actlvltes

• La premiere penode, celie des actIvltes
mtenses, qUl couvre les deux SaIsons pluvleuses
et une partIe de la Salson seche Elle s'etend sur
huH mOtS (d'avnl a novembre) et est caracten­
see par une abondance de la matiere premiere

9

sur Ie marche local a un pnx relatlvement bas
(en moyenne 8 F CFA Ie kIlo)

• La deuxleme penode qUl dure quatre mOlS (de
decembre a mars) est caractensee par des
actIvltes de transformatIOn moms lmportantes
En effet, elle comclde avec la grande Salson
seche durant laquelle la recolte du mamoc est
tres dlfficIle, ce qUl lImIte conslderablement les
quantItes offertes Durant cette penode, la
matIere premiere coute en moyenne 12 F CFA
Ie kIlo

Dans les menages non agncoles, les transfor­
matnces achetent la matIere premIere sur Ie marche
local ou dlrectement chez les producteurs avec ou
sans conventIOn prealable et en assurent Ie
transport 16

Au mveau des menages agncoles, tI se prodUlt
une ceSSIOn mterne qUl varle de 30 a 60% de la
quantlte totale de matIere premIere transformee
Les femmes assurent elles-memes une partIe de
cette productIOn (parfOIs plus de la mOltle) et Ie
reste leur est vendu par Ie man Le complement est
achete a I exteneur comme c est Ie cas avec les
menages non agncoles Cette fonne d mtegratton
en amont se retrouve egalement au mveau des 3
entrepnses collectIves enquetees

D'une mamere generale, les approvISlonnements
se font sur place ou dans un rayon de 5 Km environ
meme en Salson seche Mals, Ie cout de la matIere
premiere varle sUlvant la quantlte achetee, Ie heu
d approvISlonnement et Ie mode d' achat Les
entrepnses qUl achetent des quantltes lmportantes
et a des endrOIts plus elOlgnes des centres
beneficlent d'un pnx relatlvement mteressant II en
est de meme pour celles qUl dIsposent d un fonds de
roulement propre suffisant pour assurer un achat
au comptant l7

Le systeme de transformation
Les operatIOns de transformatIOn commencent

dans les 24 heures qUl SUlvent I achat de la matiere
premiere car, au bout de 2 ou 3 Jours, celle-ci se
gate Les entrepnses qUl ne dlsposent pas
d'eqUlpements pment les services de rapage-

16 Le transport s effectue Ie plus souvent par automobile ou
par poussette
17 EnvIron 55 pour cent des entrepnses pnvees achetent a
credIt alors gu au mveau des groupements les achats se font
touJours au comptant
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pre"""ge etfeclue" <;ur place par d autre<; entre­
pme" ou operateur<; La duree du cycle de
production vane de 2 a 5 jour<; pendant la premiere
p<-node et e"t legerement plu<; redUite au cour<; de la
"econde Le<; entrepn<;e" mdlvlduelles transforment
l,n moy<-nne ~84 kg et 288 kg (par cycle)
re"pl,ctlvement pcndant Id Iere et la 2eme penode
"lor" qu ,IU mvedU des groupements, la moyenne
de<; qUdnllte~ lrdn"formees e"t 3 ou 4 fots plu,>
Importdnle"

Celte trdn"formdtlOn arll<;anale amehoree est
plu" developpee d Ikpmle (Adja-Ouere) que dans
Ie" dutre'> locdhle,> III Deux operallOns <;ont
meCdm"l,C., Ie rJpdge el Ie pres<;age Le rendement
de Id tran.,formdtJon e"t de I ordre de 20 pour cent
el dtteml cn moyenne 22 pour cent durant la
deuxlcme penode car en ce moment la teneur en
edU du mdnJOC dlmmue en faveur de la concentra­
tion du fLcule La quantlte de gan prodUite par
cycle e"t en moyenne de 75 kg pour la premiere
penode et 60 kg pour la deuxleme penode au
mvedU de<; entrepn<;es mdlvlduelles

Ces productlon<; corre<;pondent en moyenne au
qUdrl de celles redh<;ee,> par le<; groupement<; La
plupdrt de<; mateflel<; utlhses dan<; ce cadre <;ont de
mdnufdcture locale, en dehor<; de la rape d moteur
Ll dc Id pre.,.,e qUI provlennent du Nlgena ou des
cenlrcs urbam<; comme Porto-Novo et Colonou
L .lcquI'>ltlOn de ce<; deux eqUlpements e<;t hmltee a
ccux qUI en ont le<; moyen., Cela Hent a deux
rdl.,on., dune pdrt II y a manque d mformatlOn <;ur
Ie "y.,teme de credIt formeI pratIque par la cms<;e
local(.. dc credit dgncole mutuel (CLCAM), ce qUI
cree line bdITIere psychologlque aupre'> de<; femmes
el d dutre Pdrt le<; taux pratlques par les usuners
.,ont tre., eleve<;

Globdlement deux quahle<; de gan <;ont
prodllltes La premiere quahte appelee ahayoe
pili., fine et plu<; con<;ervable e<;t destmee au marche
cxtenellr dlor<; que la <;econde, prodUlte en quantIle
mom., conslderdble. e<;t <;urtout vendue localement
L Importance de la productIOn du gan de premIere
qUdhte remonte dU fdlt que la fabncatlOn du gan

'" ('onlrJlrCmcnt .tux Jutrcs rcglOns on compte d Ikpmle plus
tic 10 emcmblcs (r,Ipc + motcur + prcsscl Vmgt cmq (25)
pour ccnt dc l..C matcrlcl dppartlCnt a dcs hommes qUi
mtcrvlenncnt tlan~ 1.1 lIhcrc comme prcstatalrcs de scrvlces
ct r~pondent lUX bc~om~ prCsSJnh dc~ trdn~formatrlcc~ qUI

ne dl~po~ent p1.~ dc matcrlel

pour la coo<;ommdtlon fdmlltc.lle c.,t cncorc Ire'>
repdndue ddn<; le<; vlllc.lge., (Meme le<; membre... de<;
groupement<; en fdbnquenl pour Id con"ommc.lllon
du menage)

Le systeme de commerclahsatlon
La commerclaltsdtlOn du gdn ddn" le<; trol<;

zone<; de productIon e<;t Cdraclen.,ee pc.lr 1.1 pre<;ence
d lin petIt marche de collecte ddn<; chdque locc.lltle
et I absence d lin commerce mter-villageot.,
reguher Le<; marche<; <; ammenl tou., le<; qllatre
Jour<; et re~OIvent Ie'> commer~dnb qUI vlennenl de'>
reglOn<; de Cotonou ou de Porto-Novo el dcheml­
nent Ie gdn vers le<; marche<; urbdlm (Ddnlopkd d
Colonou et OUdndo a Porto-Novo)

La plupart des entrepn<;e<; mdlvlduelle<; Itvrenl Ie
prodUlt sur le<; marche<; locaux Mdl<; quelque<;­
une<;, de par la quahte et <;urtout Id pre<;enlatton
(som<; et emballages) de leur prodUll beneficlent
dune cltentele regultere qUI negocle "ouvent d
I avance la quantlte de<;lree Ie jour du mc.lrche
sUlvant Am<;l ce<; entrepnse<; effectuent la vente dU
heu de productIOn et <;onl donc aVdntagee~, en ce
qUI conceme les cout<; de trdn<;port ver<; Ie mdrche
du vIllage

Dune mamere generdle. Id venle " effeclue de<;
que Ie prodUlt est tran<;forme C e<;l la preuve que
la demande esl a<;<;ez Imporlante, ~urloul en sal<;on
seche ou les quantltes offerte<; sont relallvemenl
fmbles Pendant cette penode Ie pnx dune bd<;sme
de 30 kg de gan, vane de 2 000 a 2 '500 F CFA
(<;Olt une moyenne de 75 F Ie kilo) dlor., qu II e<;t de
I ordre de I 500 d 2 000 F CFA (en moyenne 60 F
Ie kIlo) en <;at<;on pluvleme

On note par mlleur<; que le<; Cd<; d mondatlOn<;
enregl<;tree<; en sat<;on pluvleu.,e dan<; Ie., dutre'>
regIOns de productIOn (Zou-Nord et Mono)
entrainent aU<;<;1 une augmentatIOn penodlque Ire'>
consIderable de la demande Certame<; enlrepn<;e<;
s'efforcent de profiler de ces <;ltUdtlOO<; en
augmentant leur mveau de producllOn Cependant
elles n en orent pa<; <;ouvent Ie benefice optimum
car, le<; pnx d'achat<; propo~es par le<; commer­
~antes qUi s entendent tre<; bien sonl tre<; peu
remunerateurs En effet, Ie pouvOlr de negoclatlOn
des productnce., par rapport dUX commer~dnle!> e.,t
tre<; fmble <;1 bien qu elles "ont finalement de<;

preneu<;e<; de pnx Elle" <;e platgnent <;ouvent de
I agre<;<;lvlte de ce<; demlere<; (<;urtout celle<; qUI
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vlennent de Porto-Novo) qUi embrassent exagere­
ment la mesure locale utIhsee A cela, II faut
aJouter Ie manque d'mfrastructure de stockage et la
faIblesse du fonds de roulement propre qUi les
obhgent a vendre leurs prodUlts a des pnx
defavorables, au nsque de suspendre penodlque­
ment leurs actIvltes

A pnon, on peut envIsager pour ces entrepnses
une mtegratlon vers I'aval Mals, dans la reahte,
cela n'est souvent pas pratIque a cause du manque
de moyens de transport et de I'etat des VOles de
commumcatlOns En outre, un emplOl du temps
deja surcharge et Ie manque de moyens finanCIers
constItuent des contramtes pour la commerCIa­
hsatlOn du gan par les productnces-memes dans les
marches urbams lomtams

Les loglques de comportement des
chefs d'entrepnses et les resultats
strateglques

Au mveau des entrepnses mdlvlduelles couvertes
par I'enquete, on remarque que les comportements
des chefs d'entrepnses ne sont pas systematlque­
ment gUides par la maXImIsatIOn du profit En
reahte, II y a une JuxtaposItIon de loglques mar­
chande, technologlque etc (approche complexe
E Monn, D Genelot)

Chacune de ces loglques ou modes de coordma­
tIon correspond a des pnnclpes qUi determment la
pnse de decIsIon, sUlvant les dlfferents contextes de
fontlOnnement (I orgamsatlon de I'umte, la produc­
tIon, son amont et son aval)

Amsl, les chefs d entrepnses accordent generale­
ment une pnorlte a l'utlhsatlOn de la mam-d'oeuvre
famlhale (loglque domestlque ou soclale) surtout
pour les operatIOns qUI demandent peu ou pas de
techmclte (epluchage et lavage de la matIere
premIere, approvISlonnement en bOIS de chauffe
etc ) Par contre, pour les operatIOns telles que la
cUlsson ou Ie gnllage ( garlficatlOn") dont depend
la quahte du prodUit final et qUi reqUIert un
mmlmum de savOIr-faIre, lis recourent a une mam­
d oeuvre salanee' assez specIahsee (Ioglque
technologlque) afin d offnr sur Ie marche un
prodUlt qUi repond aux eXIgences de la chentele et
s'assurer des entrees d'argent mlmmales (Ioglque
marchande)

I I

SUivant cette ratlOnahte, la decIsIon pnse nest
souvent pas la mellleure possIble en termes des
resultats attendus En effet, dans la plupart des cas,
les chefs d'entrepnses sont consclents que, en
dehors de leur propre contnbutlOn, la produc­
tlvlte de la mam-d'oeuvre famlhale est relatlve­
ment falble par rapport a celie de la mam-d oeuvre
salarlee qUI ne peut echapper au controle du chef
d'entrepnse

MaIS pUlsqu'lIs n'mcorporent pas Ie cout du
travaIl famlhal dans leur calcul de rentablhte, et
aussl pour des raIsons de manque de fonds de
roulement, IIs se contentent de la solutIon
permettant d' attemdre une satIsfactIOn mlmmale
plutot que d'engager a plem temps un ou deux
employes Amsl, la mam-d oeuvre est payee a la
tache Cette ratlOnahte est d autant plus soutenue
que meme en SaIson seche ou la demande du gan
est tres forte et Ie cout de la mam-d oeuvre
relatIVement faIble, les chefs d entrepnses qUi ont
plus de moyens n'en profitent pas touJours pour
mtenslfier leur productIOn et elever leur mveau de
revenu

En somme, s II est vral que selon les cas, Ie chef
d'entrepnse se sltue dans une loglque ou une autre,
la loglque domestlque apparait souvent comme
determmante dans les resultats obtenus, compte
tenu de I'mcertltude regnant dans les autres
domames et plus partlcuherement a propos des
pnx Au demeurant, la dlspomblhte d un fonds de
roulement et son Importance mfluencent aU')')1 bIen
la pnse de deCISIOn, les resultats strateglques et les
performances des entrepnses

Les performances des entrepnses

Dans tous les cas etudles, Ie gan est prodUlt
d'une mamere artIsanale dans une petIte entrepnse
qUi depasse Ie mveau famlhal de fabncatlOn, etant
presque umquement destme a la commerclahsatlon
MaIS sur Ie plan economlque, les notIons classlques
d'empIOl, de productIvlte, de valeur aJoutee, etc
ne sont pas tres appropnees pour mterpreter la
reahte de ces petItes umtes de productIOn Un effort
de comprehensIOn de la fa<;on dont ces femmes
conslderent les performances de leur umte
(comment calculent-elles leur pnx de vente, etc ) a
donc ete necessarre Sur cette base, un essal de
quantIficatIOn de quelques concepts a ete faIt, a
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Tableau n02 Analyse en composantes prmclpales sur donnees centrees redultes
(Matnce de correlations)
Dlagonallsatlon
1eme Ilgne Valeurs Propres (Vanances Sur Les Axes Pnnclpaux)
2eme ligne Contnbutlon a la vanatlon totale (pourcentages exphques par les axes pnnclpaux

Axe 1 Axe 2 Axe 3 Axe 4 Axe 5
4 1895 20715 1 8839 1 5935 1 0292
299% 148% 13<;% 114% 74%

Vanables supplementalres
Axe 1 Axe 2

VI 07910 06257 01071 00115
QT 08607 07408 00779 00061

Axe 3
0048800024
00951 00091

Axe 4
0469902208
01659 00275

Axe 5
o2464 0 0607 •
02675 00715'

pdrtlr de<; reclt., de<; femme., et de<; ob<;ervatlOn<;
rc..all<;Le<; .,ur Ie terrain dfin de bien cemer le<;
v,lfIc.lhk., qUi expllquent Ie mvec.lU de perform,mce
de., Lntrepn<;e., t-n uti II <;ant deux m<;trument<;
d c.ln,l1y<;c I ,m,lly.,e en compo.,ante., pnnclpale<; et
I ,mc.lly.,e de regre.,<;lon

Analyse en compo~antesprmclpales
Quatorlc de., vdndble., qu,mtltatIVe., ongmdle!>

ont Lte JugLe., pertmentl.., et pn.,e., en compte ddn!>
une anc.lly.,e en composante<; prmclpale<; <;ur
donnce" centreL.,-fl..dUlte., (mdtnCe., de., correlc.l­
tlOm) EIlL.,.,c dcrml.,.,ent comme .,ult

V<lr 0 ~ priX Unlldlre de 1<1 mallere premiere pendant la
premH:re pLrlode

V<lr I ... priX unll<llre de 1<1 m<lliere premiere pendant la
deuxlcme perlode

V<lr 2 ~ I..dP,Kltc maxlm<llc de produLtlon par LyLlc
C R P ... cout rdpdge - pre<,<,age par LyLle de

produLtlOn
C B cout du bOI., p Ir I.. yL Ie de produL tlOn
C F cout de I edU
C M r ~ LOut dnnuel malene] et cqulpement
C T ] = LOut dtl Ir \n<;port de la n1dllere premiere par

LyLle de produLtlon
AgX7 ~ dge du Lhel d entrepme
IFRX6 \ndlLe de lond'> de roulemenl propre
AnX"i dnLlenne!L du Lhef d entrepme ddn<; ] aLtlvlte
MTX2 malO d oeuvre <;dlarlee utlh<;ee par cycle de

prodUL tlon (en unlle d dLllt'»
NIX9 ... nlvedU d m'>lruLtlon du I..hef d entreprl.,e
DTC = nombre d heure,> de trdvdll pdr JOur ddn.,

I entrepn'>e

Ensulte deux vdndble., .,upplementaJres QT
(productIOn dnnlldle de gdn pdr entrepnse) et YI
(lxnefice ,mnuel degc.lge) ont ete mtrodUlte<; comme
vc.lndble., d l...Xpliqller et de ce fdtt ne partlclpent pas
c.l 1,1 con.,tructu>n de" dJl.e., pnnclpdux

Pdr dilleur<; deux c.lutre., vdndbles qualitatlve<;
VM (vdnetc de mamoc utill<;ee) et TE (type

d'entrepnse) ont ete pme., en compte dans
I analyse lors de la codificatIOn de<; IOdlVldu<;

Tout ceci a permls d'ob<;erver de fa~on objective
le<; liaisons avec les vanable., actlve<; et de
comparer le<; entrepnses entre elle<;

Le<; resultat<; montrent que cmq composdnte<;
prmclpale<; suffisent pour repre<;enter 77 pour cent
SOlt plus des 1/4 de I mformatlOn Imtlale et ont
chacune une valeur propre <;upeneure a I (tableau
N°2)

Le premier axe met en eVidence la liaison entre
CME, Var2 CRP et CB et tradUit Ie mveau
d utilisatIOn du capital Sur la base des correlatIOns
respectlves de YI (0,79) et QT (0,86) c.lvec cet axe,
on note que ces vanables sont bien exphquees par
les vanables representees par Ie plan pnnclpal

Le second axe qUI e<;t repre<;ente par IFRX6 et
Var 0 tradUlt Ie degre d mtegratlOn vertlcale des
entrepnses et plus preclsement leur mveau
d' articulatIOn avec I'explOItation agncole Mal <;
cela n mfluence pratlquement pas la quantlte
prodUlte, OJ Ie benefice reall<;e

Le<; tr01<; demlers axe<; tradul<;ent re"pectlvement
I expenence de I'entrepn<;e ddn<; Ie domame, '>d
locah<;atlon et la penode d actlvlte mdlS expllquent
tres peu les vanatlons de la productIOn et du
revenu

Par all1eurs, la repartition des entrepnses dans Ie
plan prmclpal montre que la plupart de<; entrepnses
mdlvlduelle<; ont des caracten<;tlque<; VOl<;me<; <;auf
quelques-unes qUi dlsposent de leur propre
eqUipement Cependant le<; groupements (entre­
pnses collectives) ne se ressemblent pratlquement
pas, ce qUi tlent plus au fmt que I effectlf de leurs
membres dlffere sen<;lblement et de plus, qu une
d entre elle<; ne possede pas d eqUlpement amellore

On observe egalement que la vanete de mclnlOC
utlhsee (vdnable qualitative) mfluence tres peu le<;
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Tableau N°3 Resultats des modeles complets de regression multiple avec "Le benefice realise (1) et
"La production" (2) des entrepnses comme van abies dependantes
Estimation des eguatlons de regression F

1619

238

080

084

15321 +

YI = 225372 + 19645X1 37100X2 51667X3 - 170707X4 + 32X5
(8678) (1 52) (256) (2522) (069)
8090X1 872X2 1549X3 2353X4 + 0 X5
(7480) (0428) (1 168) (2 44) (0 28)

QT=

X1 = nlveau d utilisation du capital X2 = degre d integration vertlcale des entrepnses (n1veau d articulation de Ientrepnse avec
I exploitation agncole) X3 = expenence de Ientrepnse dans Ie domalne X4 = localisation de I entrepnse X5 = penode d actlvlte

Les nombres entre parentheses Indlquent les valeurs de la statlstlque F pour les coefficients des vanables PsO 01

mveaux de productIOn et de revenu reahses Cela
s'exphque certamement par Ie faIt que les
entrepnses ne ChOlslssent pas excluslvement l'une
ou I'autre des vanetes locales ou amehorees II
semble qu'un test du rendement de la trans­
formatIOn pour dlfferentes vanetes, permettralt de
tIrer des conclUSIOns plus Judlcleuses

Analyse de regressIOn
Sur la base des resultats precedents les deux
vanables supplementatres (Ie benefice YI et la
productIon QT) ont ete utlhsees comme vanables
dependantes dans plusleurs analyses de regressIOn
multIple pour approfondlr les mterpretatIOns Les
modeles specIfies s ecnvent

YI = f(XI X2 X3 X4, X5 U)

QT = f(XI X2, X3 X4, X5, U)

ou X I a X5 deslgnent les cmq composantes
pnnclpales extraltes dans l'analyse precedente et U
Ie terme d'erreur

Les equatIOns Imemres, seml-Ioganthmlque et
double-Ioganthmlque ont ete essayees dans des
modeles complets Compte tenu des valeurs du
coefficient de regressIOn multIple adapte, du test
des coeffiCIents des vanables mdependantes et de la
conformlte de leur slgne avec les preVISIOns
empmques, les resultats du modele hneatre qUI
apparalt plus performant ont ete retenus et sont
mdlques dans Ie tableau N°3

Dans Ie premIer modele qUI exphque 84 pour
cent des vanatlOns du benefice reahse, deux des
vanables - Ie mveau d'utIhsatlOn du capItal (Xl)
et la 10cahsatlOn de l'entrepnse (X4) - ont des
coeffiCIents tres slgmficatlfs (seUlI de 1 pour cent),
mats de slgnes contratres Les autres vanabIes
exphcatIves (degre d'mtegratlOn vertlcale des
entrepnses, leur expenence dans Ie domame et la

penode d'actlvlte) ne donnent pas de coefficIents
slgmficatlfs

Le second modele exphque 80 pour cent des
vanatIOns de la productIOn des entrepnses, mats
c'est seulement la vanable Xl (mveau d uttlisatIOn
du capItal) qUI a fouml un coefficIent slgmficatlf a
un seUlI de I pour cent

Ces dlfferents resultats qUI d atlIeurs se
completent, tradUIsent que la dImensIOn des
entrepnses et leur proxlmlte au VIllage mfluencent
posltlvement leur benefice Amsl, en dehors de leur
10cahsatlOn, les entrepnses ayant une grande
capaclte technIque de productIOn et dlsposant d un
fonds de roulement plus Important realIsent les
meilleurs mveaux de productIon et de revenu

En effet, bIen que les entrepnses sltuees pres des
fermes agncoles sOlent mleux placees pour aVOlr
une plus grande capaclte de productIOn (a cause
des faclhtes d approvlslOnnement en matIere
premIere a vI1 pnx) elles sont malheureusement
defavonsees dans la mesure ou I'acces a
l'eqUIpement amehore est souvent dlfficI1e et, de
surcrolt, l'ecoulement du prodUlt fim vers les
marches de collecte coCIte cher, ce qUI redUlt
conslderablement leur marge beneficlmre

On observe effecttvement que dan') Ie tableau
N°4 qUI presente la repartItIOn par classes des
entrepnses sUlvant Ie benefice reahse par umte de
prodUlt (BUP), les quatre entrepnses qUI ont les

Tableau W4 Repartition des entrepnses sUlvant Ie
benefice realise par umte de prodUit

Groupements
Effectlfs Effectlf

Departements Nombre (total) (moyen)
Atlantique 5 82 16
Mono 8 155 20
Oueme 6 87 14
Zou 13 281 22
Source GTZlONC 1990 Etude sur la secunte allmentalre au
Benin n 5
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BUP Ie.. plu.. eleve" corre"pondent d de" umte"
..ltuees dU villdge pre" de" marche" de collecte
(pnmatre) du prodUlt et qUI vont " approvl<;\onner
en mdtlere premiere ddn" le<; ferme<; envlronnante"

En dehor" de ce" a"pect<; techmco-economlque",
Ie" re'>ultdt.. ,>trdteglque'> obtenu<; corre..pondent au
dcgre de '>dtl<;fdctlOn de" but" "OCldUX (mtegratlOn
ddn,> le<; re..caux) et per"onnel" du chef d entrepme
(hberte de ge"tlOn du benefice par la femme) Am"l
ce.. chef,> d entrepme Jugent que leur" entrepme"
,>onl performante'> ddm la me"ure ou e1le" degdgent
dU Jour Ie Jour Ie,> hqUldltes qUI leur permettent de
fdue fdce dUX different" be"01m "an<; pour autant
"c ,>oucler du developpement du capital fixe Mal<;
leur degre de "dtl"factlOn re"te generdlement limite
pdf leur pouvOlr de negocJatlOn par rapport aux
commcn;dnte..

Au demeur,mt I mltlatlve dune orgam"dtlon
'>ocl<lle dutour de laquelle le<; productnce"
pourratent "umr et re"l"ter dUX marchdndage"
dbu"lf" de.. commen;ante" eXI"te mal" mente d'etre
concretl'>ee

En '>omme Ie benefice annuel moyen obtenu de
c<...tte dcllvlte e<;t egal a 2T~ 060 F CFA "Olt
cnvlron 20 OOOF CFA par mOl" Le" entrepme<; Ie..
plu'> efftclente.. redh"cnt Ju"qu d 2 000000 F CFA
pdr dn ,>olt cn moyenne plu" de 160000 F CFA par
mcm Meme <;1 ce" benefice" "ont a repartlr entre la
m,lIn-d oeuvre famlhdle, tou,> ce<; chlffre" "ont d
comparer dvec Ie revenu agncole et surtout Ie
..dldlfe memuel brut d un ouvner du "ecteur agro­
dhmentdlre mdu"tnel qUI e..t de I ordre de 20 000 F
CFA au moment de I etude II apparait donc que le<;
dctlvlte.. de tran"formatlOn Jouent un role tre<;
Importanl dJm I economle de" menage<; Le
foncllonnement el Ie,> mveaux de performance<; de<;
cntrepn"c" repo'>ent "ur une bonne coherence entre
I orgdm ..atlon de I umte "on dcce" au capital "on
cnvlronnement el Ie,> but" du chef d entrepme

Les dynamrques d'mnovatlons et
leurs Impacts sur les actlvltes des
entrepnses

L dndly<;e hl"tonque de la productIOn de gan
ddn,> 1,1 regIOn revele que Ju..qu au debut de<; annee..
70 lre<; peu de femme<; maitmalent la technologle
Ld productIOn "e fat"dlt au mveau mdlvlduel et
Ltdlt de..tmee pre..qu exc!u<;lvement d I auto-

comommatlOn Mat" de plu<; en plu'>, ce prodUlI d
depas"e Ie cadre du systeme des parenles, ce qUI d
facllement repandu sa consommdtlOn

Avec Ie pa""age progre",>lf de I economle de
sub"lstance a I'economle de mdrche, Ie gdn e,>l
apparu comme I'un des pnnclpdux prodUlt'> paUl
le"quels Ie" femmes operent tout dU long de 1d
fihere et Joulssent dune autonomle de ge'>tlOn
Cette "ltuatlOn a entraine bon nombre de femme'>
dan" ce "ecteur d actlvlte san.. pour duldnl '>u'>clter
de.. mltlatlves endogene" de trdvdtl collectlf ou de
regroupement En effet Ie,> plu" dnClen" groupe
ment<; de femmes n ont commence d prodUlre du
gan que par "Imple reconver"lOn d dctlvlte,> Le Cd'>
Ie plu<; "Igmficatlf de cette reconvef',lon e,>t celUl du
groupement de Itchangm Monte en 1972 pdr I ex­
SONADER 19, les adherentes prodUl!>dlent de I hUile
de palme Mal<; tres tot elle.. ont benelicle du
concour" finanCier de cette m"tltullOn el '>e sonl
lancee<; dans la fabncatlon du gJn Le prodult doni
la qualtte est tre" appreclee etalt livre d Id ..oclete
Amlcale Coop qUi Ie revendalt JU....I bien d
I mteneur qu' a I exteneur du pay'>

Ce debouche permanent a'>"ure pdr Id
SONADER dVdlt perml" au groupement d dVOlr
une renommee et de Conndltre une dyndmlque qUi
n'a malheureusement pa" pu s entrelemr delle
meme En effet, Jpre" aVOIr ete rdttdche d Id
SOBEPALH20 Ie groupement a eu de,> probleme'>
de gestlOn et a perdu sa reputation

Ce cas Illustre a<;"ez bien Ie chemmement de Id
plupart des structures J cardctere cooperatlf
ammant Ie travatl femmm en mlheu rurdl Souvent
mltles par des agents exteneurs dU monde rurdl
leur efficaclte e"t generalement hee d un procl..."m
m"tltutlonnel correspondant d I'mterventlOn du
secteur publtc dan" I activatIOn dune politlque de
demande qUI en reahte ne correspond pd" a Id
demande soclale

Plusleurs facteurs exphquent I Importance
actuelle de la productIOn de gan dan.. Id zone
D'une part, tI y a l'mfluence des groupe" ethmque..
Yoruba et Goun assez representes et qUI con..om­
ment beaucoup de racmes et tubercule<; am'>l que
leurs denves (co<;sette" et gdn) D'autre part, en
rat"on de <;a faclhte de con"OmmJtlOn Ie gdn e..l

)) SocIete NatlOnale de Developpemcnt RurJI
ZlI SOl-lete BenJnOlse de PJlmlCr J HUlle
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devenu Ie repas qUI s'accommode Ie mleux aux
actlvltes commerclales par aIlleurs tres mtenses
dans la region MaIS cette situatIOn a surtout ete
catalysee par I mfluence technique et technologlque
du Nlgena sur la productIOn ahmentalre dans cette
regIOn

En effet, la diffuSIOn des vanetes de mamoc a
haut rendement21 mls au polOt par l'Instltut
mternatIOnal de l'agnculture tropiCale (Nlgena) a
propulse Ie departement de I'Oueme au rang de
premier producteur natIOnal depUls 1984 En 1989,
I'Oueme seul a fournl 30 pour cent de la
productIOn natlOnale de mamoc Cet essor dans la
productIOn de matiere premiere a ete systematlque­
ment SUIVI par la diffUSion des mnovatlOns portant
a la fOlS sur l'outIl et Ie procede, la quahte du
prodUlt et I'orgamsatlOn soclale de sa fihere

La presse mecamque et la rapeuse actlOnnee par
un moteur Diesel ou a essence se substituent
progressIVement aux outIls tradltIonnels et
permettent amsl de realiser la mouture et Ie
pressage plus rapldement et avec moms de peme
sans augmenter les pertes Cette mecamsatlOn
partlelle favonse aInSI un accrOlssement Important
du rendement horaIre qUI passe de 30 kg de mamoc
epluche par heure par personne (operatIOn
manuelle) a 700 kg de mamoc par heure par
personne (operatIOn mecamque) QUI plus est, cela
permet d'obtemr un prodUlt tres fin, et plus sec,
autant de caractenstIques recherchees par les
consommateurs

DepUls quelques annees, les artisans locaux
s msplrent de ce qU'lls ont vu au Nlgena ou de ce
qUI a ete mtrodUlt spontanement dans Ie mlheu pour
fabnquer a petite echelle des presses et des rapes
mecamques Mals malgre les faclhtes d'appro­
VISIOnnement en carburant, Ie cout de I mstallatlOn
dune umte complete (y compns Ie moteur
thermlque) n'est pas a la portee de la plupart des
productnces Cependant quelques-unes, avec leurs
propres moyens ou I aide de leur man se sont
eqUlpees De plus, les propnetaIres de mouhn a
maIS en profitent pour coupler une rape et un
moulm sur Ie meme moteur thermlque

21 Certaines locahtes enreglstrent des rendements de I ordre
de 20 tonnes par hectare alors que la moyenne natlOnale
oscille entre 7 et 9 tonnes
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L'occurence de chacune de ces alternatives a eu
pour consequence I'mtenslficatlOn de cette actlvlte,
la prohferatlOn des entrepnses 10cataIres' de
service et l'appantlOn des hommes (propnetalfes
d'umtes de prestatIOns de services ou salanes) dans
une fihere tradltIonnellement maitnsee en totahte
par les femmes

ToutefOls, les productrlces qUI sont dans les
zones frontaheres et qUI ne dlsposent pas
d'eqUlpement personnels transportent leur mamoc
frals dans une locahte vOlsme du Nlgena ou elles
transforment la matiere premiere et ramenent Ie
gan sur Ie marche bemnOls Cette SituatIOn cree une
confUSIOn certes profitable aux consommateurs sur
Ie marche du gan

II faut noter que c'est dans ces conditIOns que,
tout cornme les autres groupements celul d Itch­
angm, relance par Ie CARDER en 1985 aVaIt
beneficle partlcuherement du soutien financier du
Fonds d aIde aux mltIatIves a la base et de I appUl
mstltutlOnnel de I'OrgamsatlOn natlOnale pour la
promotIOn des actlvltes de la femme rurale pour
I'mstallatlOn d'une umte complete avec les
mfrastructures necessalres Cependant, sa perfor­
mance reste hmltee a cause des dlfficultes de
gestlOn et de l'mcapaclte de renouveler les
eqUlpements

En somme, les dynamlques d'mnovatIOns
enreglstrees dans ce secteur d'actIvltes ont Joue un
grand rOle dans Ie developpement et l'emergence
des entrepnses mdlvlduelles Quant aux entrepnse<;
collectives, leur etat d'avancement sur Ie plan
orgamsatlOnnel et dans Ie domame de la gestIOn
gene leur posslblhte de transpOSitIOn, et surtout
parce que la plupart d'entre elles sont nees grace a
I'mterventIOn du secteur pubhc dans la promotIOn
d'une pohttque de demande en eqUlpement<;
amehores

D apres Ie tableau N°S, on remarque eVldem­
ment, surtout pour Ie cas speclfique du departement
de I Oueme, que I'effecttf des membres des
groupements femmms est relatlvement faIble Ceci
hent au faIt que les services dont elles peuvent
beneficler dans ces structures leur sont vendus a
peu de frals par des tiers qUI mstallent rapes et
presses mecamques dans les locahtes de forte
productIOn Meme au mveau des umtes
mdlvlduelles de productIOn, de tels mvestIssements
sont de plus en plus reahses
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Conclusion et recommandatlons

Le" ,lctlVlte" de lrdn'>formatlOn dgnhlilme01dlre
Jouent effectlvement un role Important ddn<;
I economle des menage<; Le ca" de" entrepn<;e~ de
f,lbncatlon du gdn montre que, grace dUX
,lmehoratlOn" technologlque<; enreglstrees, ce ~ec­

tl.Ur est devenu plu" dynamlque et con<;tltue une
vcnt<lble <;ource d emplOls, de revenu<;, et
d <lhmenl'. peu couteux

Pre<; de 90 pour cent de<; femme<; <; occupent de
CLtle dCtlVltL en ral<;on de I Importance de la
productIOn du mdmoc dans la regIOn La plupart
de" cntrepnses <;001 mtegree<; ver<; I'amont et
a""urcnt une p<lrlle de l'approvI<;lOnnement en
mdtlere premiere mat<; leur mve<lU d drtlcul<ltlOn
avec I explOItatIOn agncole n mflue pr<ltIquement
p<l" <;ur le<; re<;ultdts obtenu<; II en e<;t de meme
pour I'age I'anclennete dan<; I'actlvlte et Ie mveau
d m<;tructlon de<; chef<; d entrepme<;

Les mvedUX de productlOn et de benefice reail<;e<;
dependent e<;<;entlellement de la capaclte de
tran"formdllon de<; entrepn<;e" et de leur faclilte
d dcce" au capItal Am<;1 la falble<;<;e de<; fond" de
roulement ctle mdnque d'mfra<;tructure de <;tockdge
d<;<;Ujettl""ent le<; productnce<; aux <;trdtegle<;
mercdntlle<; de leur clientele Mdl<; globalement Ie
fonctlonnement et Ie mveau de performance de ce"
cntrepn"e<; repo<;ent <;ur une bonne coherence entre
I orgdm ...atlOn de I umte <;on envlronnement <;OCIO­
economlque Ie mveau d'utlh<;atlon du capital et le<;
but... du chef d entrepn<;e AU"'<;I, Ie... entrepn<;e<;
mdlvlduelle<; pdral<;<;ent-elle<; plu<; performante... que
Ie... groupement<; ce qUI limite Ie developpement de<;
dctlvlte<; collectlve<; dan'> ce domame

Toutef01<; I emergence d un <;ecteur de petlte<; et
moycnne<; entrepn<;e<; plu<; efficlente<; eXlge que de<;
reponse ......olenl dpportee<; aux different<, probleme<;
noldmmcnt ,I trdver<; la creatIOn d'un envlronne­
menl technologlque et <;oclo-economlque plu<;
fdvordble

Ddn" ce c<ldre Ie" ImpIIC<ltlOn" dU mveau
pohtlque concement la ml<;e en oeuvre de me<;ure"
et d "ctlon... <;peclfique<; vl<;ant a une orgam<;atlOn
progre""lve C e<;l-d-dlre une reconnal<;"dnce offi­
cielle de cette filiere CeIle<; CI peuvent etre re<;u­
mce... dam le<; trol ... volet<; CI apre<;

Tableau W5 Structure et repartition des entre
pnses collectives dans les departements de
production de gan

Nombre
Benefice par unite de prodUit (FCFA/Kg) d entrepnses

BUP s 2 5
2 <: BUP s 4 3
4 <: BUP s 6 4
6 <: BUP s 8 3
8 <: BUP s 10 3

10 <: BUP s 12 2
12 <: BUP s 14 2
14 <: BUP s 16 1
16 <: BUP s 18 1

BUP > 18 4

Valet technologrque

Le<; IImlte<; a Id meCdm<;dtlOn dune hgne
complete permettant un traVail en conlmu (ou "eml­
contmu) <;ont aUjourd hUt bien connues el les
femmes rurale ... ne <;eralent pas nece<; ...dlrement le<;
beneficImres d'une fdbncatlon mdustnelle Certes
II ne <;'aglt pa<; de <; en temr dUX acquI<; <lctuel<;,
mm<; plutot de menre en oeuvre une polilique
technologlque ddaptee qUI repo<;e <;ur un proces...u...
de dlagno<;tlc pdrtlclpdtlf dvec de... moment<,
d eqUlhbrdtlon et d dju<;tement ...ystemdllque Cetle
poiltlque qUI dolt <; etendre <l d dutre ... produll<; au
fihere<; "e ba...erd ... ur Ie tnptyque recherche
mformatlOn-formdtlOn

La recherche "erd comdcree dune dndly<;e
approfondle de<; operallon... technologlque... encore
trddltlonnelle., et .1 leur dmehordllOn ou meme <l

leur melange avec d autre" technIque" (pdr exemple
ennchl<;<;ement drtl<;dndl du gdn dvec de., proleme...
d ongme vegetale) L dxe formatIOn permettra dl..
developper le<; competence<; de tau... le<; dcteUr." Ie ...
mgemeur<; tout comme Ie... trdnsformdtnce" rurdle ...
ou Ie" pdy"an... Pour ce qUI conceme I mformdtlOn
II <; aglt de fdvon ...er 1.1 clrculdtlOn de., reference"
techmque<; et temOlgndge... Pdr exemple, une Idrge
mformatlOn <;ur les foyer<; amehore<; et pUIS leur
dlffu<;lOn permettrdlent de dlmmucr con"'lder"ble
ment le<; charge... lIee... d I dlhdt du b(m de chduffc
tout en pre<;erv<lnt 1.1 "<lnte de" productnce... conlre
la fumee

En fait, I Objectlf <;erdlt de promouvOlr un rc<;edU
ou clrcule tout ce qUI permel d dlder " Id ml...e en
pldce et dU developpement de<; entrepn<;e<; rurdle<;
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- dans un secteur de plus en plus fonnel - a
saVOlr des prodmts amehores, des competences
reproductlbles et des mfonnatlOns

Pour I ammatlOn d'un tel reseau, Il faut assocler
les centres de fonnatlOn professlOnnelle, les centres
de recherche-developpement et les proJets

L mltIatlVe de creatIOn dune Base d appUl
technologlque pnse par les chercheurs du Departe­
ment NutntlOn et SCiences Agro-ahmentalres de la
Faculte des SCiences Agronomlques (NSAIFSA) de
I Umverslte NatlOnale du Bemn (UNB) repond bien
a cette necesslte et mente donc d'etre soutenue par
les decldeurs pohtlques et les mstitutlOns de
financement

Valet credIt

Une pohtlque de credit appropne est mdlspen­
sable pour accroitre les posslblhtes des entrepnses
d acceder au capital afin d'augmenter leur
dimensIOn Par aIlleurs, compte tenu de l'etrOltesse
des marges de manoeuvre au mveau local ce volet
pourra Jouer Ie role d accompagnement pour les
dlverses actIOns envisageables

Valet mfrastructure

Le desenclavement de certames locahtes de forte
productIOn pennettrmt d'ouvnr de nouveaux
marches et de dynamlser les echanges Par mlleurs,
une pohtlque de reahsatlOn d'mfrastructures
modestes pour Ie stockage collectlf de gan
pennettrmt aux productnces de resister aux
tractatlOns des commerqantes et de mamtemr Ie
pnx du gan a un mveau relatlvement stable quelles
que '>Olent les penodes Amsl la structure chargee
de la gestlon de cette mfrastructure, de par sa
nature (groupement ou cooperative de services) a
de fortes chances de succes, contrmrement aux
structures de productIOn collective Le cadre
orgamsatlOnnel amsl cree pourra servlf egalement a
mettre en oeuvre toutes les actIOns relatives a la
promotIOn de la fihere
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Irrigation In Botswana Water Conserving
Techniques or Optimal Strategies?

I N Mazonde
National Institute of Development Research and Documentation
University of Botswana

SUMMARY
RaInfed arable productIOn IS a major problem m Botswana and other semI-and countne'>
However, for many reasons, Botswana has a weak IrngatlOn base There are not many
perennIal nvers to support IntensIve IrngatlOn schemes UntIl thIs study was carned out
the knowledge levels of farmer'> who are mvolved In IrngatlOn were not known Equally
unknown were the perceptIons of local farmers about the advantages of usmg vanou'> Irn­
gatIon technIques Apart from the fact that there IS vutually no prevIOus research on Irn­
gatlOn In Botswana, the country has no IrngatlOn polIcy

ThIS study IS a first attempt to examme ungatlOn actIVItIes m Botswana, USIng the Tuh
Block as a case study Its ObjectIves were, first, to IdentIfy the dIfferent IrngatlOn tech­
nIques used by the farmers who are dOIng IrngatlOn at a commercIal level and, second to
mvestIgate the reasons for farmers' chOIces of IrngatlOn technIque

The research estabhshed that In the TuII Block, farmers use flood (canal) IrngatlOn, '>pnn­
klers, mlcrojets, dnp IrngatlOn, and center-pIvot IrngatlOn Most local farmers use flood
IrngatlOn, whIle the other technIques are popular wIth settlers The reason local farmers
say they use flood IrngatlOn IS that It IS cheap to Install and maIntam and sImple to oper­
ate However, thIs technIque wastes too much water and may, m the long run, be more
costly than ItS users perceIve Settlers prefer mlcrojets and dnp IrngatlOn because of the
relIabIlIty of these technIques

To encourage WIder use of technIques that conserve water and the SOIl, It IS recommended
that the state SUbSIdIze them

Botswana IS a dry country Most of ItS soIls
are unsuItable for arable agnculture Except
m years of drought, pastoral productIOn

normally does better than arable farmIng The na­
tIon depends on South Afnca for the bulk of ItS
food reqUIrements, mciudIng even the cereals that
are the staple food of ItS people Government ef­
forts to Increase the productIVIty of arable produc­
tIOn mIght be enhanced If IrngatlOn expanded
greatly But there has been no senous Interest m
promotIng or dlscussmg IrngatlOn technology ThIS
neglect may represent a lo,>t opportUnIty to mcrease
food from locally grown crops, especIally because

- et p~Ne 'BlankPreVIous ~~
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Botswana IS currently Irngatmg only 12% of ItS
potentIally Irngable land (Seckler 1992, table I)

WorldWIde, there has been a trend toward Irn­
gatIon systems that apply low volumes of water at
frequent mtervals (micro-IrngatlOn) In contrcl,>t
wIth systems that apply hIgh volumes at longer In­
tervals (macro-IrngatlOn) Micro-IrngatlOn has
been successfully used on some estates and farms
m South Afnca over the past decade and a half
(Pyle 1985, I) Mlcro-IrngatlOn refers to the use of
sprmklers, mlcroJets, and the dnp, whIle macro­
IrngatlOn refers largely to flood IrngatlOn and the
center-pIvot system The optImal chOIce of lrnga-
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lIOn lechnlque depend" on many different but re­
I<lled fdCtOl ....uch d" "011 attflbute" (e g texture
dr<lIn<lgL dnd permedbtltty) <lmount of wdler
<lv,ul,ibiL <lmount of re ..ource.. to whIch the farmer
h<l.. <lClC .... (m,mdgement dnd caplt<ll) water-..avmg
.. trLngth of the technique Idbor ..avmg.. power
.. ,lYing" <md yield of the crop under the techmque

Thl" ..tudy mvestlgate.. IITIg<ltlOn techmques
u..ld by fdrmer.. In Bot'>wana Knowledge about the
LffiuenclL" of the VdrlOU" IITIg<lllOn techmque" W<l..
<tlrL<ldy ,lvdllabiL The <lIm of the re ..e<lrch Wd.. to
L..t<lblt ..h why fdrmer.. choo!>e the techmque<; they
U"L It W<l.. d....umed thdt the techmque" u<;ed <lre
opllfndl lrom the POint of view of the u..ers In thl!>
LOntLxt wh<lt I" optlmdl embrace.. the following
<1ttnbute..

• ralMng return.. to factor') of productIOn through
Incre<1')ed output per umt of wdter through re­
duced coSl!> or lo')se'). or through a combmatlOn
of them

• Improving agncultural product qualtty

• reducing production n..k..

• lacJlltdtmg the ImplementatIOn of wIder gOdl')
I e convement

The .. tudy ,urn.. to bring to the ..urfdce the con­
lext thdt m<1ke.. the u..e of the techmque.. optimal A
byproduct of the re<;carch I') to find out how much
the ldrmer') know about lITIgatIOn techmque,> dnd
why thcy do not u..e tho<;e reg<1rded to be the be<;t
by the ..oclcty Broadly therefore the re')earch dt­
lempt'> to L..ldblt..h the overdll re<1...on... fdrmer<; en­
ler mto IITIg<1tlon The pnmary que... tlOn I'" whether
thL venlurc 1.....oCldl economic or both

An L<lrhLr ..tudy m the Tult Block(Mazonde
1987) L..tdbh...hed thdt ranchmg hd... not only an
lconomlC motive but d <;oclal one d<; wel1 The <;0­
cI<l1 element of ranchmg mamfe<;ted It<;elf m the
purchd"L <md production by farmer<; of certam
bl Lcd.. of <lmmdl.. thdt dre <l<; ...oclated with hIgh <;0­
Chtl ... tdtl!'> Of mtere...t 10 the pre<;ent <;tudy I'"
whether or not JrrlgdtlOn dlso has d <;oclal motIve If
It doe.. how doe<; the <;ocldl motive mfluence Irrt­
g<ltlOn pdrllculdrly the chOIce of lITIgatIOn tech­
nique.. u..ed by the farmers') How doe') lITIgatIOn fit
wlthm the overdll economic activity of the fdrmers')

Thl. provl<;lon of an<;wer.. to ')uch que!>tlOn... IS a
lfllual .. tLp In the ...earch for an IrrtgatlOn pohcy In
Bot..wdnd An lITIgatIOn pohcy l'> mednlngful only

If It 1<; ba..ed upon dCCUfdtl knowledge of the led­
<;om farmer<; enter mto IITIgJtlOn m thL flr..t pldce
However even dt thl .. edrly ..t<lgL In thl formuldllOn
of d Viable IITIgdtlOn pohcy thl ....tudy mdke.. <I
concrete recommendJtlon on thL- kmd of "UppOlt
that government ..hould Jfford f 11 mL-r.. who <1re
Involved In IITIgdtlOn

Study Objectives and DeSign

The obJective'> of the ... tudy <lre to Identify <tll the
lITIgatIOn techmque') u...ed by the fdrmel'> m thL Tuh
Block for commercl<11 crop" Jnd to ..tudy the reJ­
<;om farmer<; u<;e dIfferent techmque...

In BObw<lna IITIgJtlOn occur.. on <1 commelcldl
scale In three locatlOn<; Tult Block farm!> In ed<;tern
Botswand Chobe farm In the nOith on the bdnk<; of
the Chobe fiver, dnd Mogobdne fdrm m ..outhern
Botswana near Gaborone IrngatlOn I'> done mmt
extensIvely In the Tuh Block Out<;lde the three
mam dre<l.... there 1<; ...ome IrrtgatlOn but on <l Vlry
limited ...cale and u<;ually for <;ub"l,>tence It al,>o
tend<; to be dl<;contmuou<; due Idrgely to the unrelt­
dble water aVaildbIllty Although tl1.lt lrngJtlOn
mvolve<; many hou<;ehold... dnd mIght have <;ome
potentldl for exp<lmlOn It I'" not covered Thl'>
...tudy dehberJtely hmlh Ihelf to commerCldl Irngd­
tor') Nonethele,>,> the findmg.. hJve ...ome beJrmg on
the Improvement of IrngdtlOn m generdl

Al1 Tult Block f<lrm... were vI,>lted Of the 152
mhablted f<lrm.. m the Tuh Block?1 12 farm ... le­
ported hdvmg prdctlced ..orne Irng<llIon m the pd,>t
Neverthele...... only l'i were ...tIlI domg In Igdllon for
commercldl purpo'>e... Jnd on d contmu,il bd.. l')

There were 97 other f<1rmer.. who OCld.. IOn<1l1y Wd­
ter frUIt tree... dround their hou'>e .. <lnd <11'>0 keep
kitchen garden'> from which they product. vLgetd­
ble,> for their own con'>Umptlon Becdu..e the "c<11c
of their crop production I" Lomldered noncommLI­
cIJI. ')uch fJrmer.. hJve been left out of the ..tudy
All IS fJrm.. mvolved With commeru<ll IrngdtlOn
were mcluded m tim ... tudy

12 Twenty three III m~ m unlv In the nOlth were not In

h.Iblted by people .It the time 01 d<1t<1 lOlIeLllon rhelr owner~
.Ire reported to h<1Vl Ib<1ndoned them It I~ not \..nown II thl
<1b<1ndonmentl~tlmpOI<1ry or perm,Jnlnl
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Food Production In Botswana

The need for water conservatIOn and water­
savmg technology for IrngatIOn m Botswdna IS well
documented On average 4 out of 7 years are
drought years It could be Said that drought years
are normal, while years that have adequate ramfall
for cultIvatIOn are exceptIOnal Consequently the
maJonty of Batswana farmers are not able to pro­
duce enough to meet theIr food needs

A survey m 1974 showed that 91 % of the
households considered that they frequently never
produced enough food Actually, for the 1970171
agncultural year 84% of all households dId not
produce enough food for theIr own reqUIrements
(Botswana Government 1974 50)

Agncultural productIOn as well as the number
of households (and mdIvlduals) participatmg ill

agnculture, has declmed over the years At mde­
pendence m 1966, the share of agnculture m GDP
was 40% It has dropped to 35% currently, thus
creatmg greater food deficits than before

Botswana has had to Import gram from other
Afncan countnes mamly South Afnca, to make up
for the food deficit (table 1) It can be seen from
table I that gram Imports have exceeded the
amount of food produced locally for a decade But
m the very dry year 1991/92, even South Afnca
had to Import food so Botswana, hke other coun­
tnes m the sub-regIOn, had to depend on food aid
from the West

Low ramfall IS not the only reason Botswana
produces msufficlent food Draught power IS a
majOr constramt A study carrIed out m 1992
showed that only 11% of households had access to
sufficient draught power for plowmg (Molutsl and

1979/80 49 127
1980/81 58 96
1981/82 19 132
1982/83 16 242
1983/84 9 242
1984/85 20 211
1985/86 22 200
1986/87 22 169
1987/88 107 173
1988/89 79 152
1989/90 48 146

Avg 40 172
SO ~ 1Q

Calculated from Botswana Government 1991

Total requirements
176
154
151
258
251
231
222
191
280
231
194
213
48
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Mazonde, forthcommg) Another reason IS labor
shortage, as a result of strong migratIOn from rural
to urban areas

Labor shortage mamfested Itself after mdepend­
ence when monetarizatIOn of the economy fueled a
spmt of mdlvlduahsm and people lost mterest m
arable agncuhure, prefernng mstead to tak.e up
paid Jobs m urban areas The- combmed effect of
these two problems has been a dechnmg area under
cultivation A major cause of low return'> m agn­
culture IS mappropnate technology, whIch IS the
subject matter of thIS study However rather than
diSCUSS mappropnate technology, the focus of thl'>
research wIll be on non-optimal technology

Withm Botswana s agncuhural sector, hve,>tock
production IS much more rewardmg than arable
productIOn In drought years, for farmers who own
boreholes, lIvestock farmmg may be 50 times more
profitable (lLO/SATEP 1987) Nevertheless ar­
able productIOn deserves attentIOn and Improve­
ment because It mvolves more households than
pastoral productIOn ThIS IS because hvestock own­
ershIp IS very skewed Forty-five percent of all
households are without cattle, but 5% of the cattle
owners have 60% of the total cattle

While the government has always had a program
to assist lIvestock productIOn, It has only recently
developed a polIcy to strongly support arable pro­
duction The goal of the government IS self suffi­
ciency m food productIOn, partIcularly staples The
government has launched several scheme,> to m­
crease the capacIty of farmers to produce crops
Two of the major schemes, the Arable Lands De­
velopment Program (ALDEP) and the Accelerated
Ramfed Arable Program (ARAP), promote the
adoptIon of Improved or more efficient technologies
m arable agnculture As will be argued m thI'>
study, first exammmg the entIre productIOn strategy
of the farmer IS cruCIal m order for the technology
questIOn to be addressed To a farmer, an optImal
strategy may be the basIs of hIS programs, and not
necessarIly what IS seen by others as an appropnate
technology

ARAP and ALDEP were targeted to submtence
farmers wlthm the communal areas They have not
been made use of by the commerCial freehold farm­
ers A few of the latter have used the Fmancial As­
SIstance PolIcy (FAP) package, a scheme meant to
finance a broad range of economIC productIOn ac-
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tlvlllC'> including commercial IIve,>tock and crop
producllon

The Tull Block

Physical features

The Tuh Block, where the ,>tudy was conducted,
I" Ll narrow <;tnp of I,lnd <;tretchmg 208 kJlometer<;
,dong Bot,>WLlnLl <; ea"tern border with South Af­
nCLl It<., dverdge width from the flver to the back­
Ilnc knce 1<, 10 kilometer,> The total drea of the
block ." therefore 2,080 '>quare kJlometer<;, or about
')00 000 hectare~ The Limpopo nver form<; the
block',> ed,>tern boundary Thl<; nver IS al<;o the
frontier between Bot<;wana and South Afnca

R,unfdll m the Tuh Block decrea<;e<; from an av­
erdgl. of 178 mJlhmeters In the <;outhern tip to an
,lvcrdge of 285 mlillmeter<; m the north A,> m Bot­
'>Wdnd m general, most of the ramfall occur<; be­
twcen October and March as heavy torrents of a
,>hort duration ThiS re<;ults 10 a high level of runoff
and low penetration Hail<;torm<; are frequent Ram­
[,III I" unreliable with a 90% probablhty mOl<;ture
of 205 millimeter,> m the southern half of the block

The mean monthly maximum temperature vane<;
from 10°C In June to 18°C m December In the
north fro,>t can occur between June and early
August

A,> a re<;ult of the very high temperatures, the
potl.ntlaI yedrly evapotranspiration 1<; high 2 500
mlillmeter<; Crop,> are easJly scorched by the sun
whlk the m(mture 10 the <;011 1<; lo<;t rapidly Thl<;
underllne<; the need for lITIgation, e<;peclally be­
Cdu,>e of the high runoff

Topogrdphlcdlly the Tuh Block IS dommated by
two ledture<; the flat plams and the hilly and undu­
ldtmg pedlplam'> <;ometlmes referred to a<; foot
pl,un<; Soil<; are mamly allUVial and were formed a<;
d re<;ult of prevlOu<; channel<; of smaller nver<; that
dr,un thc drea In the north, the <;011<; are medIUm
textured reddl<;h-brown, '>andy loams With some
outcrop of heavy clay patche'> In some cases, '>011<;
drl. deep and have a high sodIUm content The
",mdy lo,tm'> are Ideal for mo<;t lITIgation technique'>
while the heavy clay patche'> make mo,>t lITIgation
technique'> very difficult By contrast m the south
the "oil<; are <;andy loam and are <;hallow With
grdvel and "and<;tone at 60 centimeters Some <;a-

hne/alkalme conditIOn<., have bcen ob,>crved neal the
Limpopo nver on a ,>mdll dred of potentially IrrI­
gable land

Farming

The Tuh Block wa" fir,>t "ettled by Bfltl,>h ex­
soldiers at the turn of the century With the pnmary
purpo,>e of curbmg the ex-pan"lon of the Afllkdner"
from the Tranwdal, South Afncd The predomlndnt
form of land u"e In the Tuh Block hd" alway" been
cattle productIOn for beef Cdttle ral"ed m the Tull
Block were "old out'>lde tlK country, mamly to
South Afnca, on the hoof In 1956, dn export abat­
tOir was opened In Bot'>wana, which had a monop
oly on exporting beef and live cattle It,> opening
brought to an end the profitable bu"mc"" of export
Ing cattle on the hoof by mdlvldual fdrmer'> Mo"t
,>ettler,> then took to crop productIOn Some of them
al,>o practiced lITIgatIOn

Until Bot~wana '> Independence m 1966, the Tuh
Block wa'> an exclu!>lve freehold area of European
settler<; After Independence, locdl (Bd!<.,wdna)
farmer'> entered the Tuh Block and farmed along­
Side the European "ettlel" who had exten'>lve expe­
nence m farmmg dnd IrngatlOn At Bot'>wana"
Independence mo"t European ~ettler" were thlrd­
generation farmer,>-theIr grandfather<; hdd been
farmers a'> well By contra,>t the local,> were fir"t­
generatIOn freehold farmer'> who had no expenencl.
m freehold cattle production or lITIgatIOn

However, for both the "euler<; and the local,>,
cattle production hd" remdmed by far the mdm ac­
tivity Crop production hds been a "econd pnonty
Farms vary greatly In ,>Ize among either the ,>ettler,>
or the local,> and al,>o between the two group"
Among the "ettler'> farm" vdry from 1,000 to 7,000
hectare,>, With an averdge of 2,700 hectare"
Among the local,> farm'> rdnge from 500 to 4,000
hectares, With dn average of 900 hectare,> Arable
crop productIOn occuple" Ie"" thdn 10% of the totdl
farm area wlthm either group of fdrmer" On dver­
age, ,>ettlers who produce crop'> have 40 hectare,> of
land under lITIgatIOn while locdl" have I0 hectare"
The ,>ltuatlOn IS not different on farm" operdted by
the Botswana Development Corporation (BDC)
On them, crop productIOn occur'> on a much larger
area ,>Imply because the farm'> are much Idrger than

22



Mazonde / IrngatlOn In Botswana

mdlvldually owned ones For example Seleka
farm, owned by BDC measure'> 18 000 hectares

While most settlers lIve on the farms and denve
their lIvelIhoods mamly from farmmg, most local
farmers lIve 10 the Village'> away from farms The
locals denve their lIvelIhood mamly from other
economic activities such as tradmg outside the
farms 10 their Villages and urban areas For virtu­
ally all of them freehold farmmg (10 the TulI
Block) IS neither the malO occupatIOn nor the major
mcome-earmng activity Freehold farmmg I'> there­
fore a secondary economic actiVity, even though
they keep many cattle, both Inside and outSide the
freehold farms

A major pomt about the local farmers 10 the TulI
Block IS that their farmmg shows that most are
concerned with buildmg personal Image They buy
exotic bulls at exorbitant pnces and engage 10 other
fancy dealIngs for which they do not appear to be
finanCially ready However, their farmmg IS
charactenzed by low technological levels In con­
trast settlers aVOId self-aggrandizement 10 their
farmmg They seem to be purely concerned With
profit makmg In general the technological levels
of their farmmg are higher than those of the locals
Specifically, the mtegratlOn of crop productIOn and
lIvestock raIsmg IS more VISible on most settler
farms and BDC farms than on farms owned by lo­
cals The mam lInk IS the process109 of crop resI­
due for consumptIOn by lIvestock ThiS process
entails grmdmg com stalks after harvest and addmg
salt and other nutnents to produce a mixture that IS
fed to lIvestock On farms owned by locals the
most common lInk IS cattle manure which IS used
as Virtually the only fertilIzer ThiS IS because all
local farmers, except only one, use solely canal
lITIgatIOn Use of manure lends Itself more readily
to the canal lITIgation technique and less to other
lITIgatIOn techmques

Irrigation Techniques

A number of lITIgatIOn techmques can be found
m the Tuh Block mcludmg flood lITIgatIOn, spnn­
kler lITIgatIOn, mlcrojets, dnp or tnckle lITIgatIOn,
and, the center-pivot system The techmques have
varymg effiCienCies The most effiCient ones, such
as the dnp and the mlcrojets, were developed for
well-managed SOils and cooler clImates of the de-
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veloped countnes Due espeCially to the scorchmg
effects of the sun m Botswana as well as the clayey
SOIls, which are bad for lITIgatIOn, some lITIgatIOn
techniques are not qUIte SUItable In the TulI Block,
most farmers use more than one techmque, depend­
mg on the crops they grow, and their economic
means

The chOIce between one techmque and another,
or the varIOus combmatlOns IS based, to some ex­
tent, upon the amount of water aVaIlable, resources,
and soil types Another mfluence on the chOIce of a
techmque IS SOCial and covert It has to do With
how much a farmer IS prepared to spend on lITIga­
tion, not necessanly how much resources he com­
mands A strong factor 10 the chOIce of lITIgatIOn
technology IS that water supply from the malO
source-the Limpopo nver-Is free If It were pur­
chased, farmers might use water-conservmg
technologies

Throughout the TulI Block, there are two
sources of water for lITIgation-surface and under­
ground Surface water IS from the nver (mamly the
Limpopo, but 10 some cases ItS tnbutarles such as
the Motloutse also proVide surface water dunng
ramy months) Underground water IS from bore­
holes that have been dnlled on the farms and m the
nverbeds of the Limpopo and ItS tnbutanes Com­
pared With the western part of Botswana, the water
table m the Tuh Blockls close to the surface-20
to 30 meters deep By contrast, the water table
could be a staggenng 200 meters below the surface
10 the sandveld of western Botswana

Durmg the long current drought, boreholes m the
Tuh Block farms have dned up, just lIke the Lim­
popo nver The unrehabillty of the water from the
nver and from boreholes compels farmers to walt
for the rams to come before startmg to lITIgate In
other words, If It has not ramed at all, farmers find
It difficult to lITIgate In part, thiS IS due to the dry
weather, which tends to dry the SOIl so much that It
must be wetted and softened by ramfall before It
can be lITIgated

Flood (canal) ITngatlon

Flood lITIgatIOn, also known as canal lITIgatIOn,
IS the oldest and perhaps the Simplest form of
lITIgatIOn In thiS techmque, water IS drawn from
the nver either directly or via a reservOIr mto a fur-
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row tl1.1t feLd ... thL pl,mt through narrower furrow<;
ThL n,lfrower fun ow ... feed dl ...c... or ba<;m<; that
h,lvL heLD formed under the canopy of the plant
which are formed to enable the water to ... mk to the
root<., of the plant Dr,lwmg water from d re<;ervOir
1... mOle effluLnt bee lU ...L the flow of wdter can be
rLgLil,lted wherLa'" Il 1... difficult to control the flow
of wdter commg <.lireetly from the nver

In Tuh Block flood lrt Ig,ltlOn I'" u...ed mamly In

clll u... hec,lu ...e thL plant... require large amount<; of
w,lter and ,lrL ... trong Lnough not to be broken by d
... trong wdter flow com109 directly from pipe...
HOWLvcr d few fIrmer... u...e flood lITIgatIOn on
vegLt,.hle ... which I'" an mdlcatlOn of poor lITIgation
m,lOdgLmLnt

The ,tdVdntdgL'" of flood lITIgatIOn <ire that It 1<;
"'Imple mexpeO<.,lve and very flexible It 1<; al<;o the
cheape<;t to run hLC<iu ...e It ha'" low capital mput<;
dnd I'" ChLdp to m<imtJm and It can be applied 10

,lImo...t LVLry ...011 type
The dl"',ldvantage<; .Ire many It I'" al<;o the mo<;t

wd...tLful of ,III IrngJtlOn techmque ... Large amount<;
of w ttLl tft. lo...t 10 the... furrow ... through ...eepJge
Ide,.lIy flood lITIgatIOn ...hould be u...ed only where
there are ... ub... tdntldl wdter re ...erve<; a<; on the
Chohe farm where water I'" contmuou<;ly abundant
In tilL Tuh Block flood lrt Igatlon 1<; <;ultable when
the Limpopo nver .... flowmg and ha<; a lot of water
Such year... have been r<ire 10 the Id<;t decade The
techmque <il ...o dl ...turh<; the <;011 ... tructure a... water
flow ... through the fUI row<; and when It enter<; the
bd...ms under the c,mopy of the pldnt Eventually,
...011 e...ro... lOn re ... ult<; p,lrtlcularly where water 1<;
drdwn directly from the nver through a powerful
engme ...0 that It flow ... With great force Thl... tech­
mque... u",ually expo...e<; the plant root<; becau<;e of the
direct Impact of the flow of water from the furrow
mto the b,t<,m

Becau...e water u...ed through thl~ technique IS
u<;u,tlly not filtered for WLLd eed... ,md I'" not
tredtLd <ig,tm...t W<iter-hornL dl ...ed e... weed<; alwdy<;
grow m"'ldL thL trLL dl ...c... ,md plant<., ...0 watered
nLe...d freqw.. nt tre,ttment .gam...t dl ...ea...e...

In the Tuh Block the... techmque I'" labor-mten­
... Ive dUL to the... e...a ...y "'Iltmg of the furrows, which
nee...d con... tdnt drc...nchmg and the weedmg of plant­
w,ltumg dl ...c... To u...e flood IrngdtlOn the terram
hd ... to bL mdde to mdme towdrd the ...ource of the
wdte...r ... 0 tlut wdh.. r 10 the furrow ... move<; fd<;t and

With minimal mertla to the plant... Such mclmdtlOn
contnbute<; to overtop or ...011 ero<;lon which 10 tum
cau<;e<; <;Iltmg of furrow... Eventually mdmte...nance
of furrow<; become<; co<;tly becau...e they havL 10 he...
drenched often Thl<; problem mfluence... thL "'LJle on
which flood lITIgation can be prdcttced

Yet another dl ...advJntJge... of flood IIllgdtlon I'"
that the quality of water for lITIgatIOn (phy"'ILdlly
and bIOlogically) dnd the manner 10 whlLh It I'"

applied to the plant CJn be unfavorable... for produc
tlOn of crop<; from tender plant<., like tomaloe... ... and
omon<; Generally flood lITIgatIOn 1<; not ",ultJbk for
vegetable crop<;

It 1<; e... tlmated that flood lITIgation I'" only 407c
effiCIent EffiCiency refer... to the amount of w,lter
u<;ed by the plant a<; a proportIOn of Jmount of Wd
ter applied to the plant Tim I'" becau",e... 10 the... proc
e<;<; of It<; movement and u<;e water I'" lo...t 10 mdny
way<; mcludmg a high evapotran"'plrJlIOn rate A
plant reqUlre<; water con<;tantly dnd 10 amount<., that
It can u<;e In Bot ...wdna farmer<; who u... e... flood Ir­
ngatlOn u<;ually apply large qUJntllle ... of wate...r In

one day Once agam thl ......how their poor IITIgJtlOn
management technlque<; Mo t of the watLr I'"
wa<;ted became It doe<; not percoldte... to the root but
largely wet<; the unproductIve area'" Where ...01J...
are hard, waterloggmg may re<;ult In thl ltuatlon
water 1<; trapped 10 one place Jnd doe not pa<; ...
downward<; to the root<., of the plant<.,

EffiCiency doe... not take the yIeld of the IITIg,lte...d
plant IOta con"'lderatlon Thl ... 1<; becJu ...e there have...
been few well-proven c1alm<; of dllect yIeld 10

crea<;e<; due to any particular lITIgatIOn techmque...
(Pyle 1985, 4) The paramount conLern 10 the e...ffi
clency of an lITIgatIon technique ...cem... to he...
mamly With water <;avmg

Spnnklers

Spnnkler<; may be regarded a<; the next <;tdge of
technologIcal advdncement after flood lITIgation In
thl<; technique water 1<; drdwn from a le ...ervOir
through pIpe<; and IOta a <;prmkler a mechanlc,11
deVIce that <;prmkle<; water directly onto the plant
One advantage 1<; that It doe<; not reqUIre level tLr
ram becau<;e water doe<; not flow over the ground
on It<; way from the <;ource to the pldnt a<; wllh
flood IrrIgatIOn The water wa...ted through ...eepagc
along the way from the <;ource I'" therefore mmllnJI
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Second, there IS no posslbillty for waterloggmg
Thud, and a very strong advantage m Botswana, IS
that as the water falls upon the plant canopy, It
cools the plant, thus savmg It from the tempera­
tures that can be very high Fourth, when a spnn­
kler IS used, other agronomic procedures, such as
the appllcatIOn of fertlllzers (m the water) and some
amount of water punficatIOn (and dIsease control)
are possible BDC does that throughout ItS farms,
but no mdlvldual farmers do

Nevertheless, there are problems associated With
spnnkler ImgatIOn It cannot be used m crops such
as sugarcane and sunflower because lateral pipes
cannot be moved between the plants (However m
Botswana those crops are not grown, the technIque
IS used on maize and vegetables) Another draw­
back IS that the sprayed water may mcrease the
transmiSSIOn of wmd-borne diseases from one plant
to another, a situatIOn expenenced by tomato
growers m the Tuh Block

Mlcrojets

Mlcrojets were developed specifically to con­
serve water used m ImgatIOn Technologically,
they are more advanced and more efficient m con­
servmg water than spnnklers Although they vary
m deSign, baSically they are mist sprayers that are
placed mSlde the basm around a plant where they
apply an aerated spray of water duectly but at low
mtenslty to the root zone of the crop Releasmg
water m the form of mist reduces the eroSIOn of the
topsoIl mSlde the basm

A mlcrojet contams a filter that mamtams the
cleanlmess of the water There IS an S-type rotatIOn
jet and a D-type The D-jet emits mist water at a
low angle, resultmg m low evaporatIOn and a re­
duced chance for the transmiSSIOn of wmd-borne
diseases Like spnnklers, mlcrojets allow mputs
such as fertlhzers to be apphed to the soIl simulta­
neously With plant watermg In Botswana, mlcro­
jets are used mamly m growmg lucerne and m hor­
tIcultural crops

Dnp Imgatlon

Dnp ImgatIOn IS conSidered the most advanced
and most effiCient form of ImgatIOn Water IS
slowly apphed mto the SOil through mechanIcal
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deVices called emitters The water IS emitted
straight mto the root zone of the plant Whereas a
mlcrojet can yield 70 hters of water per hour, a
dnpper yields just 2 hters per hour The technIque
does not allow any loss of water through evapora­
tIOn A more Important mark of ItS supenonty over
other ImgatIOn technIques IS the fact that It emits
water only mto the productive part of the soil ThiS
makes Its conservatIOn component the most effi­
cient of all Another advantage IS that because of
the slow release of water, It reqUIres only small
(and therefore cheaper) engmes to pump the water
from a reservOIr In the Tull Block, dnp ImgatlOn
has proved to be adaptable to the heterogeneous
soIls that are capable of mamtammg low-tensIOn
mOIsture around the root zone of the crop

A common problem of other ImgatlOn tech­
nIques used durmg harvest IS overwettmg of the
basm around the tree Where a dnpper IS used, the
basm and the rest of the area around the frUlt tree
remam dry so that harvestmg and watenng can be
done Simultaneously Without one activity dlsturbmg
the other That IS Important because It also prevents
the development of oleocellls, a frUlt disease that
usually occurs when an orchard IS Imgated too
close to harvest or when a frUlt tree has received
msufficlent water pnor to harvest In the Tull
Block, BDC uses dnp ImgatIOn m the productIOn
of vegetables So far, mdlvldual farmers do not use
It

Center pIVot

Center-pIVot ImgatIOn IS employed mamly m
large-scale arable productIOn The technique com­
pnses a radial arm that rotates around the center
PiVOt m a field, dlstnbutmg water from the top The
system IS operated by a diesel or electriC motor
The amount of water released to the crop depends
m part upon the speed of the system, which IS con­
trolled by a percentage timer a mechanIcal compo­
nent mSlde the tower box The faster the speed of
the system, the smaller the amount of water let out

An advantage of the center Pivot IS that It IS ca­
pable of operatmg Itself Consequently, It IS pOSSI­
ble to water a large field 24 hours a day, Without
usmg labor To take full advantage of the tech­
nIque, farmers who use It water theu crops at nIght
when evapotranspuatlOn IS lowest Watenng at
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night <1\<'0 help<; protect the leclve<; of plant<; from
fro<;t damclge m wmter Another advdntage of the
center pivot 1<, thclt It<; <;elf motion pre-empt<; the
need tor Iclborer<; to move water plpe<, from place to
pi<Ice m the technlque<, dl<;cu<;<;ed earlier

However, like cclnal IrrigatIOn thl<' technique re­
qUlre<, Iclrge clmounh of wclter It 1<, not very effi­
cient though <;omewhat better than canal lITIgatIOn
The tl.chmque hcl<, the hlghe<,t mltlcll co<;t of clll
techmque<, It reqUlre<, more <;ophl<;tlcated <;klll<; to
<,ervlce It thcln other lITIgatIOn technlque<; When It
1<, u<,ed dunng the day cl lot of water can be lost
through l-v,lporatlOn e'ipecldlly m the '>Ummer of
Bohwancl where temperature<; can reclch 18°C For
the <,ystem to operclte efficiently clnd to prevent
wdterloggmg the <;011 ha<; to be leveled Without
<,uch prepclrclllon the wheel<; of the center Pivot
mclY get <,tuck durmg It'i movement'i e<;pecldlly
when It 1<, undttended

Thl- center Pivot 1<; the mO'it expen<;lve techmque
followed by the dnp then the mlcrojet after which
come<, the <,prmkler Flood lITIgatIOn 1<; the lea'it
l-xpen'ilve of clllthe<;e techniques

Data Collection and AnalysIs

Both qUcllitatlve clnd quantitative ddta were col­
kcted jomtly by the re1>earcher clnd an assistant at
bl-monthly mterval<, from February to December
1992 QUcllitdtlve data Wd<; mo<,tly d re<,ult of direct
ob<,ervdtlon by the re<,eclrcher The qualitatIVe ddta
mcluded the hl<,tory of IITIgdtlOn for eclch of the
fclrm<, currently prdctlcmg IITIgcltlOn on d commer­
clcll ba<,l<, For the Tuli Block hl<;toncal data col­
kctlon mcluded mcltenal<; from tho'ie re'ildent farm­
er<, who hdve dt one <;tage cdITIed out lITIgatIOn A
prehmmclry <;urvey hdd establi<;hed thdt there wa'i
con<;lderdble vancltlOn m the pattern of lITIgatIOn
clmong f,lrm<; m the Tuh Block

To collect quantitative data, no questIOnnaire
Wd<, used In'itead que'itlOns were clsked m each of
the 15 Tull Block farm<; about

• type<; of farmmg practiced (wildlife hve<;tock
drdble)

• f,irmer <, perceptlon'i about modem dnd trcldl­
tlondl farmmg

• type<; clnd Vclnetle<, of croP'i grown

• <,cclle of farmmg by crop

• clmount<; of crop harve<;ted at end of fclrmmg
yedr

• dmount of clnnual mcome from eclch crop

• whether crop<; clre grown <,ed<,onally or
cont1Oually

• lITIgatIOn techmque'i, I e flood <'pnnkler, ml-
crojets etc

• u<;e of pe<;tlclde<, and weedmg method<;

• type of labor deployed dnd Its <,kilileveh

• farm10g Implement<; used

• dl<,posal of crop<; (where and to whom clre they
<;old)

• any con<;ervatlOn of eco<,y<;tem by fclrmer

• l1Ok'i between clrclble and live<,tock productIOn

Due to the small number of farmer1> m the study,
no elclborate stcltl'illcal techniques are u<,ed Never­
thele<;<;, the data provlde'i a clear picture of the na­
ture of the lITIgatIOn aClivlty m the Tull Block
Qualitative ddta complement the analy<,l<; of quantl­
tdtlve ddta Vnles<; otherwise indicated, the 'iource
of all table<, l'i the field work

Research Results

A farmer normally choo1>es cln lITIgatIOn tech­
mque on the ba<,ls of hiS crop productIOn intentIOns
An Important component of irrigatIOn technology,
therefore, 1<, the k10d of crop grown, and whether It
1<, grown throughout the year or <,ea1>onally Table 2
'ihow'i the croP'i grown under IrngcltlOn, the num­
ber<, of farmer<, growing them, dnd the growing pe­
nod COn'ilderlng thdt the Tuli Block ha'i d <,urface
ared of 500,000 hectare<;, the 4,160 hectare<; under
commerCial lITIgatIOn are a very small portIOn

Although It would have been useful to calculate
the amount of water u<;ed by each crop, ,>uch in­
formatIOn could not be obtamed becdu<;e when wa­
ter IS drawn from a re'iervOir It lITIgates many
crops However, It was po1>slble to extract the
weekly volumes of water used by each farmer by
techmque The rea'ion IS that even though 'iome
farmers have m'italled different techniques, and
even though pipe connectlOn'i endble the farmer'i to
use water from any re<;erVOlr, the water pressure
that IS reqUired for operatmg one techmque does
not allow the use of any other lITIgation techmque
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Table 2 Tull Block Crops grown under Irrigation,
1991

Table 3 Tull Block Use of various Irrigation
techniques

at the same time Only weekly amounts could be
calculated because crops such as maIze and beans
are not watered daIly Also, some crops, oranges,
for Instance, are watered seasonally (I e , only dur­
mg summer and m spnng) on some mdlvIdually
owned farms, whIle on others, they are watered
every 2 months

Use and efficIency of vanous
Imgatlon techmques

Farmers m TulI Block use varIOUS ImgatIOn
technIques (table 3), and some farmers use more
than one In a locatIOn lIke the TulI Block where
water IS such a scarce commodIty, water conserva­
tIon should be a pnme consideratIOn when evaluat­
Ing the Idealness of an IrngatIOn techmque The
effiCIency of each technIque IS rated by ImgatIOn
engIneers when It IS deSIgned (Pyle 1985) By Im­
plIcatIOn, the mefficlency of the technIque IS m­
bUIlt For Instance, canal (flood) ImgatIOn IS rated
to be only 40% effiCient That means 60% of the
water that IS applIed to a crop through flood Imga­
tIon IS lost

KnOWIng the effiCIency ratIng of a technIque and
the amount of water used through It makes It pos­
Sible to compute the amount of water lost Table 4
gIves the effiCIency ratIng of each technIque and
estimates of amounts of water used m ImgatlOn ill

the TulI Block as well as the amounts of water lost
through IneffiCIencIes of the technIques Dnp Irn­
gatIon uses the largest volume of water because It
IS used mamly on vegetables, whIch are watered
daIly and contmuously The effiCIency of the differ­
ent techmques IS reckoned m water used and lost
Further, the effiCiency m the applIcatIOn of the
technIques would normally vary from one farmer to
another dependmg on the farmer's expenence and

Table 4 Irrigation effiCienCies and estimated
amount of water lost In the Tull Block

skIll (Makhado 1987) In table 4, water used refers
to the amount released from the reservOIr and then
applIed through each techmque not the amount
actually used by the plants The amount of water
used by the plants would reqUIre calculatIOns be­
yond the scope of thIS research

Based on the effiCIency ratIngs of the techmques
used, 94,350 of the 229,000 CUbIC meters of water
released for ImgatIOn m the Tuh Block, or 41 %,
are lost every week However, thIS IS merely an
apparent loss Some of the water lost through the
mefficIencies of ImgatIOn technIques performs the
very Important work of coolIng the plants ThIS IS
the case where spnnklers are used ExcludIng water
lost through theIr use los'>es from other techmques
total 73 350 CUbIC meters a week Clearly, the loss
of ImgatIOn water IS conSIderable In the TulI
Block

The competItIOn for water by the different ac­
tIVItIes m the TulI Block (table 5) underscores the
need for water-conservmg ImgatIOn techmques
The figure for lIvestock IS based upon lIvestock
census data and the fact that on average, cattle
dnnk 20 lIters of water per ammal per day In wm­
ter and 40 lIters per day m summer Goats dnnk 5
lIters per day m wmter and 8 lIters day In summer
It IS not pOSSIble to estImate the amount of water
consumed by wIldlIfe because of absence of WIld­
lIfe statIstICS and dnnkmg behaVIOrs One very Im­
portant statIstIC that could not be obtamed IS the
amount of water m the LImpopo nver at any gIVen
tIme Nevertheless, the facts that the nver has not

no %
10 67
8 53
4 27
7 47
4 27

Farmers uSing technique

40 54 324
50 42 210
50 40 200
65 35 122
85 58 87

229 944

EffiCiency Amount of water (000 m3/wk)
(%) Used Lost

Flood Irrigation
Spnnklers
Center pivot
MlcroJets
Dnp
Total

Technique

Technique
Flood Irrigation
Spnnklers
Center pivot
MlcroJets
Dnp

900
550

1200
150
680
230
450

4160

Area under
Irrigation (ha)

seasonal
seasonal

throughout year
seasonal

throughout year
throughout year

seasonal

Growing duration
12
9

15
4

10
5
4

Farmers
(no )Crop

Maize
Beans
Citrus frUits
Sunflower
Vegetables
Lucerne
Cotton
Total
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Table 5 Activities that compete for water In the Tuh
Block

Table 6 Reasons given by Irrigators for usmg
particular Irrigation techniques

bu..n 10 nood for 4 yL<lr'> th<lt ,>ome of Its pool,> are
'>0 low th<lt they prohibit lITIg<ltlon work,>, and that
,>onlL borehole,> h.1Ve run dry are clear mdlcator'>
th<lt the w<ltLr rv,ource,> of the entire Limpopo val­
ley .Ire under gre<lt ,>tr.1In

Reasons Imgators use partIcular
Irngatlon techmques

ror .1 pnm.1t y ,>t<lge mve'>tlg.1tlOn ,>uch a'> thl'>
one It I~ vlt.1l to know the re<l.,on,> for farmers
dl01le,> oj IITIg,ltlOn techmque'> Table 6 .,how,> the
re'>pOn<.,L,> when f<lrmer,> were .1.,ked why they u'>ed
L<lLh lIng<ltlOn tu.. hnIque A ,>trong factor I'> the
LO,>t,> oj buymg m,>t.1llmg operatmg dnd maIntam­
mg the '>y~tLm The f.1rmer ha,> to consider the
Ilkdy kvd,> of the findncl<ll return'> he can make
from the ,>y~tcm The terraIn dnd the type of crop'>
he w.1nh to grow Me <lho Important The analytlcal
fr.lme th.1t be,>t t<lke., the,>e factor'> mto account IS
c.re<lteJ by comp,mng the la.,t two table,> with table
7 which ,>how., the co,>t of buy109 ,lOd m,>tallmg the
v<lnou,> IITIgdtlOn telhmque'> found 10 the Tuh
Block ,ll1d the e.,tlmdted co.,t., of operatmg each
tLlhnIque The LO~t of Imtallmg flood lITIgation IS
mUlh hlghLr th<ln the mdlcdted US'j; ISO/ha, but
low Ul.,t I<lbor m.1ke., It cheap to dig trenches
(c.,m.11'» Oper<ltIng co.,t<., <;hould normally be lower
th,m the LO,>t of m.,tdlldtlon The redhty, however IS
thdt even though the co.,t of labor 1<; mltlally low, It
I., mlred~mg .111 the time

rhe oper.ltmg co<;t., m tdble 7 are e,>tlmated av­
erdge., bd~ed on the number of people employed
<lnd thl- w<lge'> Pdld them by farmer<; and for each
1I11g.1tlOn tec.hmqUl... Flood IITIg,ltlOn, the techmque
with tl1l- lowl-.,t effiCiency rdtIng .1lso has the low­
I-~t oper.1tmg expeme'> beCdU.,e It 1<; very '>lmple and
tl1l- 1e.1.,t .,kllled ldbor can be employed to run It
Dnp IITIg,lllon the technique with the highest effi­
ul-ncy r Itmg I., not the mo<;t expen'>lve m terms of
m.,t<llldtlOn dnd oper<ltmg co<;t<; It must be admlt-

" Number of farmer giving response shown In parentheses

Reasons for uSing
Crops grown technique"

10

Farmers
(no )Technique

ted however, that ItS InstallatIOn co,>t IS high dnd
may be out of reach for many farmers

The hkely reason mo<;t farmers (67%) opt for
flood lITIgatIOn IS that they con'>lder It cheap (table
6) Table 7 confirms that the flood lITIgation IS
cheaper thdn other techmque It IS crucial, however,
to explam what that means First, the farmer., are
lookmg at the costs of buymg and Installmg the
techmque In companson with other techmques,
flood lITIgation reqUIres Ie,>,> capital Inputs Most
cash mput goe<; mto the dlggmg of cdnal<;, which
can be achieved with cheap labor Clearmg the ca­
nals of <;11t IS done at no extra cost as part of the
watenng procedure Other techmques, by contrast,
reqUIre relatIVely heavy mltlal cash mputs to buy
the eqUIpment (spnnklers, mlcroJets, center Pivot
etc) Over time, these machme<; depreCiate and
need to be replaced The replacement cost may be
too high, especially consldenng that pnces of agn­
cultural goods tend to declme relative to the pnce<;
of Imported manufactured goods such a<; sprmkler'>
and center Pivot <;ystems Flood lITIgatIOn .,eems to
aVOId depreCiatIOn because It IS a Idbor-based
techmque and the wages of agncultural workers m
Botswana, mcludmg freehold farm laborers, have
been stagnant for qUIte some tlme (Gyekhe and
Mazonde 1989)

The cheapness and the SimpliCity of canal lITI­
gation comclde With the Wider strategies of the lo­
cal farmers Their pnmMY Interest IS cattle ranch­
109 ImgatlOn IS to them a sldehne Furthermore,
the manner m which they conduct cattle ranchmg
on these Tuh Block farms IS no different from the
way they raIse cattle m the cattle posts, away from
the freehold farms 10 the commonage Their ammal
husbandry m both mstances IS charactenzed by low

Maize citrus beans Cheap (6)
vegetables Simple (4)

8 Maize beans Conserves water (4)
vegetables lucerne Effective (4)

7 Citrus vegetables Saves water (4)
sunflower Effective (3)

Drip 3 Sunflower vegetables Resourceful (3)
Center 1 Vegetables cotton Saves time and labor

pIVot maize (1)

MlcroJets

Flood
Irrigation

Spnnklers
50
50

229
1050

Water use
(000 mJ/week)

Crop production
livestock
Wildlife
People
Manufactunng

Activity
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capItal Inputs and very low wages for the herders
It would appear that the wIdespread use of the
cheapest macro-IrngatIOn techmque, canal lITIga­
tIon, IS consIstent WIth thIS frame of mInd

The water IS free The only dIrect cost IS the
value of the fuel used to run the engIne that draws
water from the nver Into the reservoIr and from the
reservOIr Into the basms of the plants However, m
the long run, the cost of operatIng thIS technIque
can be qUIte hIgh In addItIon, In real terms, the
hIgh volume of water lost through the use of canal
lITIgatIOn calls mto questIon the perceIved cheap­
ness of the techmque But farmers seem to be more
concerned wIth the ImmedIate costs If there were
water charges related to the amount drawn, local
farmers mIght perceIve the costs of operatIng canal
lITIgatIOn dIfferently

ThIS pomt IS tIed to the farmers vIew that dnp
IrngatlOn techmque IS 'resourceful" (table 6)
When asked what they meant, the common expla­
natIon was that the technIque conserves water and
saves both fuel energy and operatIng costs Al­
though the techmque IS expensIve to purchase, they
found that by comparIson wIth other techmques, It
took fewer laborers to operate on any gIven land
area The farmers perceIved the depreCIatIOn of the
techmque to be low, gIven that they do not have to
move Implements across the IrrIgated area, causIng
wear and tear, as IS the case, for mstance, WIth
spnnklers and mlcroJets

The next logIcal questIon then may be, how does
lITIgatIOn fit wlthm the overall ambItIOn of farmers?
In other words, how IS the SOCIal goal of the farmer
(1 e , hIS deSIre to be assOCIated WIth a certam class
of farmers) satIsfied through hIS use of canal lITI­
gatIon? The answer IS to be found m the nature of
the farmers that maInly use canal lITIgatIOn Most
of them are the locals Elsewhere, I have shown

that local farmers m the Tuh Block are fir'it gen­
eratIOn ranchers, whereas theIr settlers are mo,>tly
thIrd generatIOn ranchers (Mazonde 1987) What
thIS means IS that whIle the settler'i are at the stdge
of Improvmg theIr farmmg WIth better technologle'>
the local farmers are stIlI grapplIng With the baSIC'i
of farmIng Local farmers seem to denve pre'itIge
from beIng referred to as IITIgators m 'iplte of the
technologIcal level of lITIgatIOn On the other hand
the settlers, who mostly lIve off farmIng are more
concerned WIth a farmmg technology that II., both
profitable and relIable ThIS IS not to sugge,>t that
local farmers always embark upon prestlglOU'i
projects at the expense of profit In a number of
cases, they make strenuous effort,> to stnke a bal­
ance between the two

WhIle mIcro-lITIgatIOn cannot be '>aId to be more
productIve m terms of the yIeld of the crop, It IS
mdlsputable that It uses less water As such It IS
more relIable In that, WIth a gIVen quantIty of wa­
ter, It can achIeve more than canal lITIgatIOn What
thIS means IS that mIcro-lITIgatIOn can 'itIlI be U'ied
even where macro-lITIgatIOn would be Impo'i'ilble
owmg to msufficlent water levels

But of course there are other non-,>oclal factors
that contnbute to the populanty of canal lITIgatIOn
and also remforce It ChIef among these are the low
cost of water and lack of state '>ub'ildles m lITIga­
tIon Although the government has gIven 'iub'ildle'>
for arable farmmg through ALDEP and ARAP, It
has not so far dIrectly sub'ildIZed lITIgatIOn or en­
couraged that aCtIVIty GIVen the enormIty of water
shortage In Botswana, thIS appear'> to have been a
senous lack SubSIdIes for lITIgatIOn mIght proVIde
an InCentIve for arable farmer'i to move away from
macro- toward mIcro-lITIgatIOn

Accordmg to table 8, a local farmer who
produces all four croP'i lIsted WIll earn P50,850 A

Table 7 Costs of bUying, installing, and operating
Irrigation techniques per hectare (1990 prices)

Farmers
uSing

Technlgue (%)
Flood Irrigation 67
Spnnklers 53
Center pivot 27
MlcroJets 47
Dnp 27
Source Pyle 1985 field data)

EffiCiency
rating
(%)
40
50
50
65
85

29

InstallatIOn
cost

(US$/ha)

150
475
975
545
775

Monthly operating
expenses
(US$/ha)

150
250
250
275
200
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Table 8 Farmers average annual output and value of crops, 1990-92
Avg output per farm

Oranges Tomatoes Cabbage
Farmer (pockets) (crates) (bags)

Local 1 150 1410 1 260
Settler 2920 21 200 21 100
BDC' 33000 35500 36900
• Botswana Development Corporation

Maize
(tons)
1 190

21840
34000

Oranges
11 500
29200

330000

Value (~)

Tomatoes Cabbage
13280 12080
29600 28880

344 000 355 200

Maize
13990

238640
384000

"euler f,umer producmg <111 four crop'" will re<1h7e
<1n "ver"ge of P126 120 The l<1rge..,t tot<11 turnover
from the BDC I" PI 416200 The <1mount<., of
money ..,hown do not repre"ent the f<1rml.r" profit"
All f,lrmer" complam th"t they either break even or
mcur <1 10..,.., Thc d"t<1 confirm th,It IITIg<1tlon I" "
"'Idchnc ,ICtlVlty for loc<11 f<1rml.r" One re<1..,on for
tlMt I" th,1I the ovcrwhdmmg m<1jonty of them <1re
..,tlll ..,trugglmg to p"y h,ICk the I<>dn.., they received
m,unly lrom thc N.1tlOn,,1 Development B<1nk to
purclhl..,e thc f"rm"

Wllh rc<;pect to revenue from IITIg<1tlOn II I..,
"Igmfic,mt th,H IOC<11 f"rmer.., do not produce crop'"
throughout thL yLdr hut m<1ny ..,cltkr f,Irmlr" do
"0 Thl.., [<1ct account<., for the grl.<1t difference 10 thl
dmount" of money received hy e<1ch type of f<1rml.r
,mnu<1lly from IITIgdtlOn

Conclusion

Thl.., "tudy ..,et two objective" The fmt W<1" to
Identify thc IITIg<1tlOn techmque.., th<1t f"rmer.., 10 the
Tult Block u..,e The <;econd Wd.., to determme the
red"On\ for the u"e of tho<;e IITIgdtlOn technique..,
Thc fir"t objective wa" achieved qUIte adequately
<1nd Wilhout much difficulty It Cdme to hght th<1t
,III the known IITIgdtlon technique.., <1re 10 u"e m the
Tult Block The mo..,t Widely u"ed I.., cdn<11 Irngd
tlOn which 1<; tcchmc"lIy the ..,Imple..,t ,md ed..,le"t to
opcr,Ite h I" aho the che"pe"t to Imt,,11 per hectare
A dl"adv"ntage of cdndl IrngdtlOn I.., thdt It wd"te"
too much W<1ter The technique I.., only 40€k l.ffJ
clcnt Ncxt therc "rc thc "pnnkler thL mlcroJeh
the dnp "nd the center Pivot The dnp Irng<1tlon
techmquc I" the mo"t effiCIent 10 term.., of w"ter
COn\l.rv"tlOn Thl.., I.., becau"e It relcd..,e" only <1
..,m,lll dmount of w.1tcr directly to the root zone <1t
mtcrvdl.., dnd m dmount" tlMt Cdn be ddjU\tl.d In
mlcro-lrngdtlOn the drip I" the mo"t expl.n"IVl.
techmquc h I.., "ho the lea"t Widely u"l.d Irng<1tlon
techmque The Id"t techmque I.., the center Pivot It

doe<; not fall under micro-lITIgatIOn techmque"
R.1ther It IS a macro-lITIgatIOn techmque The cen­
ter Pivot IS very expemlve Throughout the Tuh
Block only the BDC fdrm" dnd three other farmer...
use It

The Vdnous IrngdtlOn technique... were .111 de
".gned out"'lde Bot"wdn" dnd for enVInmment~ thdt
m"y be different from tho...e found 10 Bot...w"n"
Whdt h.1'> emerged from the study I'> that farmer...
"eem to tdke mto cOn\lderdtlOn their entire f<1rffimg
"trdtegle,> when they choo...e the lITIgatIOn tech­
mque'> The loca!'> are economlcdlly ratIOnal 10 their
chOICe of the flood IITIgdtlon techmque. a method
thdt Wd<;te ... too much w.1ter The u...e of thl<; tech­
nique I'> 10 Ime with their de<;lre to rcduce co... t<; of
the IrngatlOn venture Bec"u...e water I~ free. except
for the co'>t of drawmg It from ItS ...ource a water­
'>avmg technology 1<; not attractIve to them, when It
I'> more expemlve to m'>tall and when It require...
higher labor skill'> to u<;e Nevertheless, the rd­
tlOnahty of the local fdrmer,> remams a <;ubJcctlve
one 10 that It 1<; dpprecJated when '>een from their
own pomt of view It I'" the Cd...e thdt m "'plte It...
ratlOnahty It rem"m... a water-wast109 optIOn

On the other hdnd, '>ettler<; find micro-lITIgation
more attractive becau<;e It 1<; more rehable. given
the unpredictable <1mounh of water m the nver and
borehole'> at any given time RehabIllty I'" el ...trong
con<;lderatlOn for the <;euler<; bec.1u<;e unlIke the
10Cd]<; they hve off farmmg Comequently. the
farmmg <;trategle<; mu<;t be made to be .1... relIable el~

pO...... lble In other word<;. elt the center of the chOlcc
I'" the long-term and the Wider economic mtere~t<; of
the farmer What thl<; mean... I'" that the farmer I'"
pur'>umg an optImal strategy through hi'" chOIce of
wheltever lITIgatIOn techmque he u<;e<; Thl... findmg
lend<; <;upport to the m<1m...tream view which I'" well
drtlculated by RUlgu and Rukum (1990. 118).
dm<mg other'> that lITIgatIOn reqUIre'> <1 humeln dp­
proach becau'>e It 1<; concerned with people dnd not
ju<;t with land
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WIth such mformatIOn, It IS now possIble to de­
velop a scenano of the ImplIcations for a polIcy
that promotes lITIgatIOn An Ideal lITIgatIOn polIcy
must be to use Implements or techmques that best
conserve land and water, the natural resources
upon whIch lITIgatIOn depends The conservation of
these resources mIght not appear Immediately to be
m the mterests of the farmers Nevertheless, m the
long term, It WIll be Whatever polIcy IS recom­
mended should reflect such a pOSItion

The preference of canal lITIgation over other
techmques of lITIgatIOn m the TulI Block means
that much water IS wasted that might have been
saved If macro-Irngatron techmques such as spnn­
klers were ul)ed ASIde from the efficiency of a
techmque to save water, a premIUm must be placed
on ItS abilIty to protect the crop from the scourgmg
heat of the sun Plant protectIOn through lITIgatIOn
would work to the advantage of any lITIgator, m­
cludmg the settlers and the locals, proVIded theIr
aim was to optImize IrngatIOn as agamst optlmlz­
mg theIr entIre economIC strategIes Canal lITIga­
tIOn IS also envIronmentally destructIve m that It
washes away good soIl and nutnents

PolIcies should encourage the kmd of lITIgatIOn
that IS land and water resourceful, and not one that
IS optImal m the sUbjectIve sense of the lITIgator,
especIally If public funds SUbSIdIze lITIgatIon, as I
recommend

Recommendation

One polIcy recommendatIOn IS made Govern­
ment should SUbSIdIze mIcro-lITIgatIOn SubSIdIes
should be made only m parts of Botswana that have
a water resource base to support lITIgatIOn Canal
lITIgatIOn should not be SUbSIdIzed at all because It
wastes water and destroys the sOlI A lIkely result
of such a policy IS that It would encourage mIcro­
Irngatron and dIscourage macro-lITIgatIOn, partIcu­
larly flood lITIgatIOn

A techmcal study must be commIssIOned to sug­
gest the levels of subSidy for the dIfferent tech-
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mques of mIcro-lITIgatIOn A recommendation of
the levels of SubSIdIes, followmg the results of the
study that IS bemg proposed, must take mto ac­
count the balance between water savmg and the
coolmg effect of water on the plant by a partIcular
lITIgatIOn techmque

One reqUIrement of a good polIcy IS that It be
conSIstent WIth long-term natIOnal goals RaIsmg
the level of food productIOn IS a top long-term pn­
onty m Botswana
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SUMMARY
Much of the development work done m EthIOpia has assumed that EthIOPia has a labor
surplus, however, no eVIdence has been presented ThIS paper exammes the concept of
labor surplus withm the context of an EthIOpIan VIllage In Oudle VIllage, 195 households
were surveyed to generate data on the avaIlable labor force Of these households, 125 were
from pnvate farms and 74 were from the collectIve farm The general survey was followed
by an mtensive tIme-allocatIOn survey of 12 households for a week dunng both the peak
and slack seasons

Surplus labor has been defined by some researchers as the labor aVailable for crop pro­
ductIOn mmus the labor reqUired for crop productIOn However, thIS study argues that
surplus labor should mstead be defined as the labor avaIlable for all necessary actIvitIes
mmus the labor reqUired for these aCtivIties In addItIOn to crop productIOn household­
mamtenance actIvItIes and socIal engagements are necessary to ensure the effective func­
tIomng of the household and the commumty

Three versIOns of a model were developed to determme the level of surplus labor In two of
the verSIOns, the labor avaIlable for crop farmmg was narrowly defined by excludmg a
substantIal portIOn of women's and chIldren's labor and labor specifically apportIOned for
anImal care Four types of labor were dIstmgUIshed household labor hIred labor com­
mumty labor, and collectIVe labor

The statistIcal results suggest the eXIstence of varymg degrees of resIdual labor wIth re­
spect to labor reqUIred for crop farmmg, dependmg on the assumptIons underlymg the
model used The proportIon of resIdual labor ranged from 78% of the avaIlable labor for
pnvate farms (wIthout adJustmg for women and chIldren s other aCtiVIties) to only 55% for
the cooperatIve farms when adjustments were made to exclude the labor apportIOned for
anImal care

However, the time-allocatIOn study mdicated that mdividuals are usmg most of theIr time
for necessary aCtiVIties TIme devoted to nonwork aCtivItIes dId not sIgnIficantly mcrease
dunng the slack agncultural season Instead, other household mamtenance actIvItIes, such
as ammal care, gathenng fuel, fetchmg water, and makmg fences, filled the time that was
not bemg used for crop productIOn

The tIme-allocatIOn study also revealed patterns of the gender dIVIsIon of labor Women
particIpated m household-mamtenance actIvItIes to a much greater extent than men,
whereas men spent a greater proportIOn of theIr tIme m crop productIOn
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The problem of allocatmg hou'>ehold Idbor
optImally I.., <t crucI<t1 economic I'>'>ue m
pea..,<tnt dgnculture If output can be m­

cre,l'>ed '>tnctly by reallocatmg I<tbor, then pur­
ch<t..,c,> of modern farm Input,> could be reduced,
..,dvmg ..,Cdrce foreIgn exch<tnge Although ..,ome
mterndtl<lndl agencle.., Intere'>ted In EthIOpian agn­
culture have d..,..,umed that EthIOpIa ha.., <t Idbor
..,urplu'> lutle eVIdence ha'> been pre'>ented The ex­
I<,tmg under<,tandmg of labor force underutlhutlOn
I'> mddequate

The purpose of thl'> <,tudy w<t,> to mve<,tlgate the
cXI..,tence <tnd m<1gnltude of l<1bor force underutlh­
Z<1tlOn at the vlll<1ge level dnd to explore pO,>,>lblh­
tie.., for developmg dltern<1tlve methodologle.., for
,m,lIyzmg labor u'>e Ldbor underutlhutlOn '>hould
be con<,ldered m the context of overall pdttern.., of
l<tbor u'>e ,md the gender dlVI..,lon of labor eXI,>tmg
In <1 rur<tl '>ettmg

Literature ReView

The hter<1ture concernmg Idbor-u<,e pattern.., m
Ethlopldn <1gnculture I'> not only fragmentary but
<11..,0 I'> vlrtu<tlly deVOId of economIc andIY'>I.., Some
of the hter<tture w<t<; wntten by anthropologl<;t<; dnd
..,ome by re<;earcher'> workmg m the mtegrdted rur<tl
development project <tred<; of AN regIOn

EXI,>tmg rural l<tbor-force ..,t<ttl<;tIC.., <;uch a<;
tho..,e of the Central Stdtl,>lIcal Office (1985) have
a bUIlt-In tendency to undere'>t1mate the contnbu­
tlOn<, of women dnd children to agncultural pro­
duction dnd to the well-beIng of the hou'>ehold
The..,e <;tdll..,tIC<; were denved from ...urvey'> th<1t
were ba<;ed upon concept'> de<;lgned to mea"ure m­
du<;trI<11 employment only directly productIve ac­
tlvltle.., were Included, hou<;ework <tnd <;lmllar ac­
tlvltle.., were left out A.., a re'>ult the contnbutlOn<;
of women and children have been undercounted and
undervalued

Problem'> of underv<1lumg women.., contnbu­
tlOn.., ame from conceptual problem<; related to lel­
..,ure In peas<tnt '>OCletle,> the bound<try between
work and lel'>ure 1<; often blurred, not only due to
the eXI,>tence of overl<1ppIng dctlvllle<; '>uch .1 ...

pldyIng <tnd child c<tre but <tl'>o becau...e of a lack
of ,m approprhlte defimtlon of lel<;ure It,>elf The
dlctlOn<try defimtlon of lel ...ure I'" tIme free from
employment dunng which .1 per"on may mdulge m

re..,t, recre<ttIon etc (Web'>ter's DlctlOnary) In
conventIOnal economIc", textbooks, leIsure IS men­
tIOned only m the context of the tr<1de-off between
work and lel'>ure Lel...ure ,>Igmfies not only Idle
lime but tIme for recre<ttlon--enjoyment of one',>
lime U"mg thl<; defimtlon only a few actlvltles­
<;uch a.., re"t or conver<;<ttlOn-fall wlthm the pur­
vIew of lel'>ure m peasdnt ,>ocletles

Rural labor underullhzatlOn I'> <tmong the sub­
ject<; WIdely dl..,cU'>,>ed by economl ... t,> The Interna­
1I0nal Labour OrganizatIon ha'> noted, There can
be few '>ubject,> m the field of economIc develop­
ment which have been the ..,ubJect of <t!> much theo­
flZIng <t'> the concept dnd mea'>urement of labor­
force underutlhutlOn m le<; ... developed countnes'
(InternatIOnal Labour OrganizatIOn 1971)

Three ver,>lon" of dl<;guI..,ed unemployment can
be dl,>tmgUl..,hed (We1h..,z 1968) The first IS a
"Ituatlon of cychcal tran'>fer of person'> from more
productive to le<;'> productive jobs as a result of
deficlenCle,> In effective demand (Robm'>on 1936)
Thl<; Keyne,>ldn' ver<;lon of dl,>gUl'>ed unemploy­
ment ha'> lIttle relevance to tradItIOnal agncuhural
...oclelle<; In the <;econd ver,>lon, a number of peo­
ple <tre workIng on farm'> or '>mall peasant plots,
contnbutmg nothmg to output but hvmg on a '>hare
of theIr famIly <; net mcome In techmc<tl terms, the
margmal productiVIty of labor over a Wide range 1<;
zero (Nurk'>e 1955 15) Thl'> ver'>lOn of disgUIsed
unemployment wa'> fir'>t developed by Rosenstem­
Rodan (1941) and I'> known as the !>tructurahst
ver,>lon It wa<; WIth reference to thIS versIOn of un­
derutlhzatlOn thdt Sen noted Much blood has
been ...hed on cru'>ade'> about dl..,guI!>ed unemploy­
ment Viewed from the productIOn pomt of view"
(Sen 1975 12) Controver"y '>urrounds the !>truc­
turah<;t View of dl,>gUl'>ed unemployment regardmg
the effect of wlthdrawmg redundant workers from
agrIculture to the modem '>ector where the wage­
rate IS hIgher than the '>ubslstence wage (e g ,
LewI,> 1954) Accordmg to the third verSIOn, dls­
gUl<;ed unemployment I'> a ,>ltuatlOn where the av­
erage product per per'>on f<tll'> below the phySIcal
level of '>ubmtence (Nurk'>e 1957) Thl'> ver<;lon IS
known a'> the M<tlthu..,lan ver<;lon of l<tbor underu­
tlhzatlon

In pea<;ant agnculture, dl<;gUl'>ed unemployment
mvolve<; work ,>harmg or work-..,tretchmg practIces
where the preference wJ11 be for a lel..,urely pace of
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work rather than for completely Idle tIme' smce
under dIsgUIsed unemployment people may all be
occupIed and no one consIders hImself Idle" (Ghosh
1977,25-27,52)

Much of the eXlstmg lIterature focuses on meas­
urmg surplus labor by measunng labor productiV­
Ity or labor utilIzatIOn A neoclassICal productIOn
functIOn IS used to estimate surplus labor m the
labor-productIvity approach However, thiS ap­
proach suffers from senous shortcommgs, mclud­
mg the lack of relIable statistICS, the mdetermmance
of certam solutIOns, and the use of unrealIstic as­
sumptions (Ghosh 1977,62-64), which makes It of
lImited value to measunng condItions of peasant
agnculture

On the other hand, the labor-utilIzatIOn approach
considers surplus labor as the difference between
the available household labor and the labor re­
qUIred for agncultural operatIOns Some research­
ers have suggested that thIS approach IS more
useful than mea<;unng margmal productivity
(Pepelasls and Yotopoulos 1962 Mathur 1964,
Yotopoulos 1967) However thIS method IS made­
quate for measurmg the degree of labor underutIII­
zatlOn m peasant agnculture because It does not
mclude labor reqUIred for housework and social
engagements

The results from empmcal studies on the magni­
tude of surplus labor (e g, Schultz 1964, Mehra
1966, Sen 1975 Lal 1976) varIed WIdely depend­
mg on the definitIOns and assumptIOns made re­
gardmg dIsgUIsed unemployment Thus, It IS easy
to agree With Kao and EIcher s (1964) conclUSIOn
The eXistence of dIsgUIsed unemployment IS

largely a matter of defimtlOn and the assumptIOn
about the mstltutlOnal forces mvolved" LIttle
consensus has been reached to challenge theIr
conclusIOn

Data Collection Techniques

The VIllage of Oudle IS 60 kilometers east of
AddIS Ababa along the bUSIest highway m EthIO­
pIa In 1987, Oudle Village had a populatIOn of
I , I06 and a land area of 680 hectares Of the
490 hectares of cropland, 49% belonged to the
Oudle Agncultural Producers Cooperative-the
collective farm MembershIp m an EthIOpian Peas­
ant AssocIatIOn IS open to all heads of households
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who have land to cultivate crops Only 38% of the
total number of households regI<;tered as Pea'>dnt
AssocIatIOn members were members of the Oudle
Agncultural Producers' Cooperative ThiS Village
IS representatIve of much of the surroundmg ..lfed,
which IS well known for the productIOn of teff d
subSIstence and cash crop

In the absence of a smgle effective technique to
collect rural labor-use data, different but comple­
mentary approaches were employed The<;e dp­
proache<; also allowed the data to be cro<;<;-checked
for conSIstency

The field work was mltlated m cooperatIOn with
the local development agent of the MmI<;try of Ag­
nculture who proVided background mformatIOn
Group mtervlews and documentary eVIdence gen­
erated more detailed background mformatlOn A
household survey used structured que<;tlOnnalre<; to
generate data on the available labor force The <;ur­
vey covered the whole Peasant ASSOCiatIOn, WhICh
consIsted of 195 households One hundred twenty­
one of the households were from pnvate farm<; and
74 were from the collectIve farm

The household survey was followed by an m­
tensIve time-allocatIOn <;tudy of 12 selected hou<;e­
holds All members of the household<; who were at
least 7 years old were mcluded m the <;tudy for a
total of 50 mdlvlduals For the time-allocatIOn
study, data was collected for 7 consecutive day<;
durmg both the peak season and the slack <;ea<;on
All actIVIties from the time the mdlvIdual<; woke up
until they went to bed were carefully recorded

Method of AnalySIS

Surplus labor should be defined as labor dvaIl­
able for all necessary actIVitIes (farm work hou<;e­
work, SOCial engagements) less labor reqUIred for
these actiVItIes What the labor-utilIzatIOn approach
defines as surplus labor-labor available for crop
production less labor reqUIred for crop produc­
tIOn-IS actually reSidual labor It IS difficult to
estimate surplus labor directly becau<;e there 1<; no
standard amount of time reqUIred for actlvltle<; <;uch
as carmg for children, cookmg, vlsltmg, and dttend­
mg funeral<; ThiS study demonstrate<; the limita­
tions of the conventIOnal method and sugge<;t<; pO'>­
Sible methods for further research
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The J,loor utillution appnMch wa<; modified to
L. ...tlm Ite rc ... ldul11aoor u<;mg the equatIon Dt = At ­
I?t whLlL. D I" re"ldual labor (man-day<;) A I"
JV 1l1,lblc 1,IOor force for crop farmmg R 1<; labor
teCIUlled lor uop farmmg ,md t I" one agncultural
ye,lr

Re"'lduli IJbor CXI"t" If Dr> 0 and the propor­
tIOn 01 the n.. ",dual m the av,ulable hou"ehold labor
1... glvL.n by Dr / 1\, The rC"ldual labor per hou<;e­
hold I'" glvL.n by D, / fI, where HI I" the number of
hOl1"Lhold" Thl ... "tudy found H, = 195 for the
wholc vlIl,lge 121 for thc pnvate ...ector and 74 for
the eoopcrdtlve f,lrm

ThL Jv,lllable I'lbor wa<; limited to the hou"ehold
I,tbor pOlLntlJI whIch W.l<; compo<;ed of the labor
01 four demogr,lphlc group" ddult OldIe" adult fe
m.lb chIldren (7- to 15-year" old) and elderly
pcoplL (over 60 year" old) Ideally the labor avaJ1­
,lhIL lor crop fdrmmg would be cdlculated a" the
"um of hou"ehold l.lbor potentIal and hIred labor
IL"" oft IJrm Lmployment labor lo"t due to mclem­
ent weJthel 01 IlInc<;" .lnd ...tudent" labor whJ1e
tltendmg c1d"...e or "tudymg However off farm
L1nploymcnt Wd m"lgmficant at the time of the
... tudy Data on day" not worked due to mclement
we,tlher or IlInc"" wa" unavall.lble Student<; were
not mcluckd m hou"Lhold l.lbor potentIal although
they might partlupate m crop productIOn durmg
non"chool hour...

Hou...ehold Ilhor rLqll1rement<; for <;elf-employ
mcnt m crop f,lrmmg wcrc e<;ttmated by u<;mg crop
...peclliL 1,lhor (,md cocfficlent... obtamed from farm
m,m,lgL.mcnt "tudle ... The labor land coefficient for
the "tudy Irea Wd... ohtJmed by takmg the aver.lge
of LOLffiClLnt" for thc nearby MOJo area and Oebre
7ut Ire I (whcre OudlL. I" found) generated by farm
m,mdgLmcnt "urvey" conducted by the InternatIOnal
[ Ive ... tock Centcr for Afnca and by Imtltute of Ag­
IIcultur.ll Re"cdrch OAR) The coeffiCient for bar­
ley md "orghum WJ'" e"tlmated for the Shoa regIon
,I" ,I wholL oy .ln Lxpert at IAR It W.l<; a,,<;umed
th<lt the" Ime productIOn techmque" were u<;ed by
pTlV Ite <lnd loopcrdtlve fdrm" However ...ome u<;e
of tr.lctor... W,I" n.ported on the cooperatIve farm

ThrL.e veNom of the model were developed by
nMmpul,ltmg the conveNon factor to arnve at ho­
mogeneou" lahor m m.ln-day eqUIvalent" Many
"tudle" hdve converted women and chJldren " labor
mto man-d'IY lqulvdlcnt" u<;mg a factor of 05 Thl"

conver"lon rate 1<; ba<;ed on a<;"umptlon... dbout the
productIvIty of mLn women ,md chIldren .lnd on
the ba<;l<; of COmp.lrdtlve wage r.lle" (Brown 1979
52-';4) However Brown (1979 ';1) "ay"
Expenence throughout the world h.l" "hown It I'" .I

fallacy to a~sume that a woman'> effective output
IS alway" le"s than .1 man... Thu,>, 10 the fir"t ver­
<;lOn of the model a conVCNon factOl of 0 '; Wd'>
appIJed only to children dnd eldLrly peoplL ChJ1­
dren '> maIO td"k I'> to cale for dmmdl,> mcludmg
plow oxen In the "econd VLNon of the model
women <; labor Wd'> deflated by thelT le,>pelllve
tIme contnbutlOns to crop farmmg ContnbutlOO'>
to farm work were calcul.lted m .lver.lge d.lJ1y
hour<; <;pent m agnculturdl work dunng thL. pe.lk
"ea'>on Thl" adJu,>tment tdke,> mto .lccount tlK fdlt
that women's partIcIpatIon m crop f.lrmmg I'> con
"tramed by tIme reqll1red for hou'>ework Women
and chIldren, on aver.lge work m the field for
fewer hour" than men A<; 10 the fir"t model I con
ver,>lon factor of 0 '; Wd'> dpplJed to chIldren dnd to
elderly people In the final ver,>lon of the model the
l.lbor of <;hepherd,> W.l'> dedullLd from the dv.lll.lble
labor force to determme the l.lbor aV.lll.lble for crop
farm109 Thu<;, m the "econd dnd thIrd ver'>lOn'> of
the model, the labor dVdJlable for crop fdnnmg I'>
narrowly defined by excludmg .1 ... uh"t.lntl.ll portion
of women'> and chJ1dren " l.lbor dnd 1,lhor "peclfl
cally apportIOned for dmm.ll care

In addlllOn, the re,>ldudl Idbor for the LOOper.ltlvL.
farm wa<; e<;tlmated by tdkmg thc dlffeTL.nlc bL
tween the expected labor .lnd the labor tlmL. utJ1
Ized The expected labor wa" cdlculdted by mult,
plymg the number of workmg member'> of the
collectIve fann by the net workmg d.ly'> (2';8 ddy'»
The labor-tIme utlIJzed W.l'> cdlcul.ltLd .1'> the totdl
work-pomt<; (mea'>ured m hour,,) dewmuldted by
member<; .1<; mdlcdted m the record'> of thc coop
eratlve farm, diVIded by 8 to convert hour" mto
man-day" Work pomt'> werc recorded for td,>k"
<;uch a<; admml,>trdtlon dnd feed 109 oxen a'> well .1"
for crop productIOn In thl" final vCI",on of the
model, the labor of women dnd chJ1dren Wd'> not
deflated Women .lnd men earned equ.ll work pomt...
for equal work

In the tIme-allocatIOn ,>tudy work actlvltlC'> were
dIVIded IOta two broad cdtegone'> dlrlctly produc
live actlVltle<;---crop fdrmmg canng for dmma[..,
and makmg handlcrdft"-dnd hou"ehold m<lmte
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nance actlvltles-earmg for children, prepanng
food collectmg fuel and water, gomg to the mill,
makmg fences, and so on Other actlvltles-takmg
care of personal hygiene, vlsltmg, mournmg and
attendmg funerals, conversmg, eatmg meals,
drmkmg coffee restmg praymg and gomg to
church and bemg ,)Ick-were considered nonwork
activities

The time allocated to these activities, m different
seasons, was cross-tabulated for different demo­
graphic groups (adult females, adult males, and
children) and for pnvate farms and the collectIve
farm ThiS approach allowed the mveStIgatIOn of
the uses of residual time and the consideratIOn of
three types of labor-use vanatIOns seasonal varia­
tIOns, mterhousehold vanatIons (pnvate farm
households versus collective farm households), and
mtrahousehold variatIOns (variatIOns among differ­
ent demographic groups)

General Patterns of Labor Use
In the Study Area

Labor use m the study area can be categonzed
accordmg to the sources and uses of labor Four
types of labor can be dlstmgUlshed household la­
bor, hired labor, commumty labor, and collective
labor Household labor IS the smgle most Important
source of labor m the pnvate sector A more-or-less
clearly defined diVISion of labor by sex and age
eXists among household members Women are pn­
marIly responsible for household-mamtenance ac­
tivIties These activities are regular, numerous, and
often overlappmg Women s labor IS rarely assocI­
ated With ammal power and the use of heavy tools
Most of women s activities are restricted to the
confines of the homestead Some of the daily
chores, such as preparmg food, caring for children,
brewmg spmmng, and churnmg milk, are carned
out exclUSively by women With the assistance of
children Women also participate m productive ac­
tivIties such as weedmg, harvestmg, and makmg
handicrafts Men are largely responsIble for the
productIOn of food, both for cash and subSistence
ThiS situatIOn contrasts With conditIOns mother
sub-Saharan Afncan countnes where subSistence
crop productIOn IS largely women s domam In the
study area, c1eanng land, preparmg SOlI, plantmg,
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and constructmg fences are undertaken exclUSively
by men

HIred labor, though forbidden by law, I') Widely
used m the study area It IS pOSSible to dlstmgUlsh
permanent and temporary worker') Permanent
workers are usually shepherds and are paid m kmd
or m cash OccasIOnally, adults are hired perma­
nently for field work Permanent workers live and
eat under the same roof as their employer Tempo­
rary workers are hired on a contract ba')!') dunng
peak seasons, especially the harvest sea<,on when
labor IS reqUIred to mow teff Households u')e hired
labor so that they can fimsh harvestmg before the
rams begm Households also use hired labor ')0 that
they can get to the threshmg grounds before other
households Smce 1983 when the thre')hmg ground')
became common property a shortage of thre')hmg
ground has been expenenced m the area

A separate study was undertaken to determme
the extent of the use of hIred labor m the area A
sample of nme households (46% N = 195) mdl­
cated that 63% of the cropped areas wa') harve')ted
by hIred workers Hired workers can harve')t a
gIVen field substantially faster than the employer
The employers suggested that the hired worker') are
faster because they can work from dawn to du')k,
whereas the household members have to attend ')0­

clal oblIgatIOns
TradItIOnally, commumty labor was u')ed to cope

With seasonal labor shortages through labor ex­
changes However, thiS type of labor IS not u')ed on
the cooperative farms and ItS Importance m the pn­
vate sector has been declInmg

CollectIve labor IS used on the cooperative farm
The labor-use and mcome-dlstnbutlOn ')y')tems are
subject to the Mmlstry of Agnculture s offiCial
gUIdelines The baSIC means of productIOn-land
oxen, and farm tools-are owned m common The
deCISIOns about what and how to produce are col­
lectively made under the close supervIsIOn of devel­
opment agents aSSigned by the Mmlstry of Agncul­
ture The cooperative m Oudle VIllage has adopted
a fixed work schedule of 8 hours a day Until re­
cently, It dlstnbuted mcome on the baSIS of work­
pomts accumulated by members, Irrespective of the
qualIty of work In the 1987 agncultural year, the
77 members (of which five were women) accumu­
lated a total of 130,947 work-pomts The value of
one work-pomt was EB °30, based on the Agncul-
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tur,d M'llkctmg Corpor<1tlOn " farmgate pnce
WIth m R hOll1 \Vorkmg d<1y the daily return to
IdbOl \Vd" EB 2 40 The average mcome of the
ll1LmhLr" of the cooperatl\e f<1rm m th<1t ye<1r \h\<;
EB 'i 10 ThL ,1\Lrdge mcome of the fem<1le mem
hLr" oj thL lOOpLldtlVC \\ I" 1, 1,<~ belm\ the merdll
,1\L1 Ige In 1987 the coopeldtlve \hl" dttemptmg to
ILorg milL It'> ldbor force "0 that payment would be
m IdL llwrdmg to the qu 11Ity ,md quantity of \\ork
plrlorml.d

Estimates of Residual Labor

ThL "t ltl"tlCdl rL"ult'> "ugge"t the L\I"tence of
\,lrymg llLgrLL" of re"ldudl Idbor wIth re<;pect to
Ilhor reqLl1red for crop farmmg dependmg on the
I""umptlon" underlymg the model u"ed

U"mg the bd"lL model the proportIOn of re"ldudl
llhor \\ ,I" I."tlm Ited dt 78'i of the dVdildble IdbOl
tor PII\ dtL fdrm" .md 66 c/c for the cooperdtlve
1,11 m ThL model ,ldJu"ted for the degree of partlci
p Itum m fiLld work by women e"tlmdted the pro
pOItlOn of Il"ldu,tl ldbor .It 710 for the pnvdte
j Irm" ,md 'i'ir/c for thL cooperdtlve fdrm The e"tl­
mdtV-. \\LlL further rLduced to 6'i« for pnhlte
t..lrm" dnd 'i'ir'r for the cooperdtl\e fdrm \\hen
"hLpherd" were Lxcluded from thL .1\ dJldble Idbor
forcL When the Idbor that wa<; avaJldble on the

cooperative farm wa<; compared to the labor that
\\ .1<; u<;ed the proportIon of re<;ldual labor m the
avaJlable Idbor wa" only 17 6C1(

SlmJlarly the number of re"ldual worker<; per
year (m mdn equlvdlenh) vaned dmong the <;ectors.
rangmg from 260 to 11,9 for the pnvdte fdrm<; and
121, to 77 for the collectIve fdrm dependmg on the
method of e<;tlmdtlon (table I) The number of re
<;ldUdl worker<; per hou<;ehold (per year III man­
equI\dlent<;) ranged from 2 1 to I 2 for pnvate
farm<; and from 1 7 to I 0 for the cooperdtlve farm.
dependmg on the method of e<;tlmatlOn

The proportIOn of re"ldudl ldbor 1<; con<;lderably
lower on the cooperatlve fdrm TIm milY be due to
the hIgh land/m,m ratIo on the cooperative farm and
the u<;e of tractor<; to plow In addItion the average
age of cooperatIve member<; wa<; 1,7 year<; while
that of pnvate pea<;ant<; wa<; 51 year<; The aVail­
able lilbor on the cooperatIve farm wa<; limIted by
the "maller number of children over 7 year<; old and
the relatl\ely large number of unmarned men

Thl<; analy<;l<; <;ugge<;ted the eXI<;tence of about
one man eqUivalent of re<;ldual labor per hou<;ehold
m a year However the re<;u!t<; of the tIme alloca­
tIOn <;tudy <;ugge<;t that the Idbor that "eem<; to be
redundant 1<; m fact nece<;<;ary <;ubJect to <;ea<;onal
\ anatlOm ilnd clearly defined "ocldl and cultural
norm<;

Table 1 Estimates of residual labor Oudle Village, Ethiopia 1987-88
Model

adjusted for
degree of

BaSIC model participation

Model
adjusted

for
animal care

Expected
labor time
less time

actually used
Residual labor (man days)

Pnvate 541572 36123 29051 6
Cooperative 31 836 0 20 174 4 19 839 3 498

Residual workers' (man eqUivalents)
Private 2600 1740 1390
Cooperative 123 0 78 0 77 0 13 0

Proportion of residual labor (%)
Private 78 0 71 0 65 0
Cooperalive 66 0 55 5 54 5 17 6

Residual labor per household (man days)
Private 447 6 298 5 240 1
Cooperative 430 2 272 6 268 1 470

Residual workdays per household (man eqUivalents)
Private 2 1 1 4 1 2
Cooperative 1 7 1 1 1 0 0 2

• Estlmaled by dividing the residual labor (In man days) by the net working days per year (208 for the private sector and
2548 for the cooperative farms) In the private sector Saturdays are often considered as market days while In the
cooperative farms Saturdays are normal working days
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TotalActiVity

Table 2 Average time allocation during the peak season (hr/day) Oudle Village, Ethiopia, 1987-88
Adult female Adult male Children

Pnvate Cooperative Pnvate Cooperative Pnvate Cooperative

Agncultural work
Animal care
Handicraft

150
028
038

434
012

Directly productIve actIvItIes
505 509
1 70 041
002

278
524
032

127
14
001

310
201
017

Household mamtenance actIvItIes
Child care 053 090 002 092 057 173 062
Food preparation 269 227 063 042 100
Fuel gathenng 049 031 001 026 036 026
Water fetching 035 057 001 006 046 022
GOing to mill 048 037 014 026 003 030 024
Other 145 041 078 024 045 026 067

NonworktIme
Personal hygiene 044 024 020 024 041 050 036
ViSit 124 081 1 17 1 21 042 138 100
Mourning and funeral 089 071 086 067 047
Conversation 038 058 053 044 047 177 068
Eating meals 055 066 077 064 072 072 068
Dnnklng coffee 021 016 062 016 005 002 020
Rest 057 031 062 051 012 1 17 053
Prayers and gOing to church 017 003
Sickness 009 1 36 016
Miscellaneous 025 014 029 040 009 006 019

All activities 1306 1209 1295 1268 1261 11 83 1267

Time Devoted to Vanous Tasks

The tIme-allocatIOn study found WIde seasonal
dIfferences (tables 2 and 3) DIrectly productIve
actIvItIes dropped from an average of 5 4 hours a
day durmg the peak season to 3 5 hours a day dur­
109 the slack season The average tIme allocated to
agncultural work---erop farmmg--dropped sharply
from 3 1 hours a day durmg the peak season to 1
hour a day durlOg the slack season

On the other hand, tIme devoted to actIvItIes
such as carIng for ammals, mIscellaneous actIVItIes,
gathenng fuel, fetchmg water, and other household
malOtenance actIvItIes mcreased from 3 hours a day
dunng the peak season to 4 2 hours a day dunng
the slack season Makmg fences and gathenng fuel
were the two most Important actIvItIes durmg the
slack season MarketlOg, preparIng food, and
fetchlOg water also receIved mcreased attentIon
dunng the slack season The amount of tIme de­
voted to makmg handIcrafts and gomg to the mIll
remamed constant

Contrary to expectatIOns, tIme devoted to non­
work aCtIVItIes, whIch were presumed to have a
strong leIsure component, dId not mcrease much
dunng the slack season The amount of tIme spent

restmg and takmg care of personal hygIene and
restmg also remamed constant

The nonsleepmg tIme showed a slIght mcrease
from 12 7 hours a day dunng the peak season to
13 2 hours a day dunng the slack season, tenta­
tIvely suggestmg that people sleep for a shorter
amount of tIme when they are not engaged In hard
work

Thus, the agncultural slack season was not an
Idle tIme, but mstead was a tIme when other dI­
rectly productIve actIvItIes, such as carmg for anI­
mals and makmg capItal mvestments receIved more
attentIOn EspecIally for women, the slack season
dId not necessarIly mean more leIsure tIme ActIVI­
tIes that are consIdered the domam of women­
preparIng food, carmg for chIldren, and fetchIng
water-are not seasonal

FaIrly effectIve utIlIzatIOn of the avaIlable labor
IS possIble due to the eXIstence of many dIfferent
tasks dIstnbuted over the year The mlxed-farmmg
system of highland EthIOpia reqUIres labor
throughout the year As Hard (1935) observed, If
there are not turnips to be hoed, there are cows to
be mIlked, If there are not cows to be mIlked, there
are turnIps to be hoed there IS always somethIng to
be done on the farm "
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Table 3 Average time allocation dunng the slack season (hr/day) Oudle Village Ethiopia 1987-88
Adult female Adult male Children

Activity Pnvate Cooperative Pnvate Cooperative Pnvate Cooperative Total

Directly productive activities
Agncultural work 1 17 294 307 083 007 102
Antmal care 047 021 292 105 460 214 234
Handicraft 028 1 19 003 017

Household maintenance actIvIties
Child care 038 105 011 017 045 068 044
Food preparation 273 161 087 079 1 12
Fuel gathenng 099 1 15 001 051 254 087
Water fetching 082 089 020 072 045
GOing to mill 026 069 014 019 006 021
Other 282 248 019 037 065 032 1 15

Nonwork time
Personal hygiene 029 042 024 053 043 057 041
VISit 076 129 129 274 056 1 41 1 11
Mourning and funeral 062 054 123 172 009 056
Conversahon 025 047 047 082 080 030 031
Eating meals 060 092 094 092 084 104 085
Dnnklng coffee 088 064 046 044 005 003 038
Rest 058 020 050 065 043 071 052
Prayers and gOing to church 019 005 004
Sickness 013 003
Miscellaneous 042 024 200 138 1 62 148 124

All actlvltles 1345 1399 1368 1386 1257 1286 1322

In the pnv"te ...ector directly productive dCtlVI
tiC'" were carned out m"mly by men "nd children
The two mo...t Import.mt component<; were crop
fdfmmg and dmm,,1 c"re Tldvel to field ... accounted
for 90/1- of the tIme dllocdted to crop farmmg

Indlvldudl<; on pnv"te farm ... dllocdted theIr tIme
dlffclently than member... of the cooperatIve farm
dId Women on the cooperdtlvc farm <;pent on dV­
erdge, " ... m,my d... 4') hour... on dIrectly productIve
"ctlvltle<; dunng the pe"k ...ea...on The<;e women
"'pent only 4 8 hour... J. d"y on hou...ehold-mamte-
n<mce "ctIVltle<; whIch wa... le<; than the 6 hour... a
d"y thJ.t women m the pnv,lte ector <;pent on the<;e
J.ctlvltle... In an "ttempt to amehorate labor <;hort­
dge... the cooper.ltlve farm hJ.... tned to moblltze
women to work m the field "nd pay<; them on .1

work-pomt ba<;l\ for domg o Ldbor <;hortage<; are
more mten ...e on the cooperative farm due to the
high I<lnd mJ.n r,ltlo the dlfficultle<; m openly u<;mg
hIred I<lhor dnd the ngldlty of the tIme <;chedule for
the c.ooperdtlve

Chtldren performed m.my directly productIve
,Ictlvltle... e...pechilly <lmm<ll c<lre Chtldren m the
pnv.lte ...ector ...pent <I greater proportIon of their
time m the...e .ICtlVltlC'" thJ.n "nyone el'>e did Ammal
cJ.re 1<; J.n mdlvl\lbk t<l\k It reqUlre<; one per<;on

regardle...... of theIr age or gender and Il often over­
ldp'" With other ta<;k<;, <;uch <1<; playing and makmg
h<lt<; In addItIon chlldlen pJ.rtlclpate m crop farm­
mg and hou...ework Children particIpate m more
hou<;ework durmg the <;lack ...e<l<;on The datly aver­
age amount of tIme that chIldren devoted to hou<;e­
hold-mamtenance actlvltle<; mcrea<;ed from 2 hour<;
(pnvate) "nd 1 ') hour<; (cooperatIve) dUring the
peak <;ea...on to ":\ hour<; (private) and 5 I hour'>
(cooperative) durmg the ...Iack <;eason

Men rdrely participated 10 hou...ework Even
dunng the <;Iack ...ed<;on men dId not help women
Td<;k<; <;uch J.<; food preparatIon and child care were
never done by men durmg the study penod The
only type of hou<;ework that wa<; done by men wa<;
<;Iaughtenng ammal<; The tIme-allocatIOn <;tudy
al<;o revealed that men almo<;t Invanably devote
more tIme to nonwork than women and children do

Thl<; <;tudy demon<>trated that dIrectly productIve
J.ctlvltle<; were not the only u<;eful dctlvltle<;
Hou<;ehold-mdmtenance activities were Important
for the <;urvlval of the hou<;ehold Mo<;t of the ac­
tlvltle<; categonzed a<; nonwork were either <;octally
or phy<;lOloglcally u<;eful Under the<;e clrcum­
<;tance<; It wa... difficult to determine the amount of
pure lel<;ure tIme avatlable to hou'>eholds The
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boundary between work and leIsure was blurred
Moreover, seasonal unemployment was not con­
SpICUOUS 10 the study area

Conclusions

ThIS study assumed that conventIOnal methods
overestImate surplus labor and underestImate the
contnbutIOns of women and chIldren to the survIval
of the household Both quantItatIve and quahtatIve
methods were used to show that It IS questIOnable
whether there IS a labor surplus 10 EthIOpIa The
eXIstence and magmtude of labor underutIhzatlOn
depend on the underlymg defimtIon and assump­
tIons about the relevant vanables Usmg a broad
defimtIon of work, It was demonstrated that labor
underutIhzatlOn IS often overestImated labor short­
ages rather than labor underutIhzatIOn, eXIst 10 the
study area The major factors mdIcatmg the eXIS­
tence of labor shortages are long workmg hours
(about 13 hours a day), the WIdespread use of hIred
mIgrant labor especIally durmg peak seasons, ex­
tensIve use of chIld labor, especIally tor ammal
care and the eXIstence of overlappmg actIvItIes 10

housework The study revealed that everybody,
mcludmg young chtldren, was busy almost
throughout the year

However, dIsgUIsed unemployment may eXIst 10

the study area Many of the actIVItIes deSIgnated as
necessary may have leIsure components For ex­
ample, rest may be both tIme for regammg energy
after hard work and tIme spent Idhng DIsgUIsed
unemployment can mamfest Itself 10 a leIsurely
pace of work ansmg from the practIce of work­
stretchmg and work-sharmg by famIly members
The hIgh frequency of certam nonwork actIVItIes,
such as vlsltmg fnends, conversmg, and dnnkmg
coffee may mdIcate the eXIstence of dl,>gUlsed un­
employment AddItIonal dIsgUIsed unemployment
mIght be dIscovered through a study of mterhouse­
hold varIatIOns 10 techmcal effiCiency of labor use

The tIme-allocatIOn study also revealed patterns
of the gender dIVISIOn of labor 10 the study area To
a conSIderable extent, women's and chIldren's la­
bor was substItutable and complementary ThIS
pomt suggests that further research IS reqUIred to
mvestIgate the tenabIhty of the hypotheSIS that
women 10 the agncultural households must have a

pronatahst mcentIve" (Yotopoulos and Mergos
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1986) ChIldbeanng may be the most effectIve way
aVaIlable for rural women to reduce the backbreak­
109 arduousness of household mamtenance actIVI­
tIes However, further research IS reqUIred to de­
termme the relatIOnshIp between the demand for
chIldren as herders and parents' preferences for
schoohng

Household mamtenance, an actIVIty that was
pnmartly done by women WIth the aSSIstance of
chIldren, was composed of numerous, regular, and
often overlappmg dally chores of short duratIOn but
hIgh frequency per umt of tIme Moreover, the
amount of tIme reqUIred for housework was Irre­
dUCIble beyond a certam techmcally and culturally
determmed mmImum level, even dunng slack ,>ea­
sons On the other hand, the eXlstmg gender-dlVl­
slOn of labor was so ngId that men were rarely 10­

volved 10 housework ThIS Imphes that, under the
gIven CIrcumstances there IS a hmIt beyond whIch
women's labor cannot be mobIlIzed for farm work
WIthout reducmg the welfare pOSItIOn of the house­
hold

Women were mvolved to a hmlted extent 10 food
productIOn The gender dIVlSlon of labor 10 farm
work can be conSIdered gender-sequentIal (Elhs
]988, 178-179) or task-specIfic Women s labor 10

the field IS largely restrIcted to certam tasks such
as weedmg and harvestmg Women do not engage
10 other actIVItIes, such as plowmg Therefore,
women are not 10 a pOSItIOn to produce crops on
theIr own ThIS suggests that women s labor IS un­
dercounted by statIstIcIans Moreover, the study
suggests that rural development deSIgners and
praCtItIOners should pay more attentIOn to the role
of women and chIldren 10 rural development

In the study area, women are neIther confined to
the house nor do they dommate eIther SubsIstence­
or cash-crop productIon Ester Boserup's dIchot­
omy of male and female farmmg systems 10 Afnca
has httle relevance to the condItIOns of thIS area

In a rural settmg charactenzed by a semI-subsIS­
tence economy and an Imperfect labor market, It IS
unrealIstIc to explam eXlstmg patterns of the gender
dIVISIon of labor 10 terms of the prmcIple of com­
paratIve advantage, whIch says that gams from
speCtahzatIOn are generally suffiCIent to explam
why men do not partiCIpate 10 household work In­
stead, the most hkely explanatory vanables deter­
mmmg the gender dlvlsIOn-of-labor patterns 10 the
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<,tudy <ire<i <ire <,oCI<i1 <ind cultur<il norm<;, type of
fdrm tl.chno!ogy croppmg pdtlerm, <ind the phy<;t­
C<i! (",nvmmment
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Effects of Exchange-Rate Liberalization
and Input-Subsidy Removal on the
Competitiveness of Cereals In Ghana

Samuel Asummg-Brempong
Department of Agricultural Economics
UniversIty of Ghana

SUMMARY
Exchange-rate hberahzatIOn and the deregulatIOn of mput and output markets have been
central to the Structural Adjustment Program employed by the government of Ghana to
stimulate economIc growth ThIS paper focuses on the effects of exchange-rate hberahza­
tIOn and removal of Input subSIdIes on the productIvIty and competItIveness of cereals

Based on pnmary and secondary data on the cereal subsector, levels of farm productIVIty
for varIOus cereal productIon technologIes, measures of protectIOn and comparatIve advan­
tage, and the effects of fleXIble exchange rate on relative pnces of cereals were analyzed
for 1986 to 1992 The study shows that exchange-rate hberahzatlon and the removal of
agncultural Input subSidies have had substantIal Impact on cereals In Ghana

The productiVity of land under cereal cultivatIOn, on the average, Increased between 1986
and 1988 when the most Important agncultural Inputs (fertIhzers, machInery, etc) stIll
benefited from some levels of subSIdy However, between 1988 and 1992, land productIV­
Ity generally declIned as farmers reduced use of Inputs due to their high cost after the hb­
erahzatlOn pohcy was Implemented Also, high production costs and the subsequent de­
crease In produCtivIty resulted In a worsenIng of the financIal returns per hectare to maIze
and nce farmers In partIcular

The protectIon enjoyed by cereals produced In Ghana has been eroded as well For nce
nomInal protectIOn declIned from 54% m 1988 to 20% m 1992, and for maize a 10%
nomInal protectIOn m 1988 changed to an ImplICIt tax of 1% by 1992 The nomInal pro­
tectIOn for sorghum and mIllet also declIned from more than 40% In 1988 to only 4% In

1992 Moreover hIgh mput cost resulted In all cereals except nce movIng from pOSItIve ef­
fective protection (about 33% for mechamzed maize and more than 70% for Improved sor­
ghum and mIllet) m 1988 to taxatIOn by 1992 (35% ImplIcIt tax on maize and 6% on <;or­
ghum and millet)

In terms of competItIveness, the effect of IIberahzatIOn and Input-subsIdy removal on ce­
reals In Ghana has been mIxed Whereas the competItIveness of sorghum and millet Im­
proved between 1988 and 1992 both at the farmgate and wholesale levels (probably be­
cause they reqUIre fewer Imported Inputs), maIze and nce showed detenoratIOn In

competitIveness at the wholesale level Moreover, the cereal pnce relatIves showed that
these polICIes, WhIch tend to protect the Importable cereal (nce), adversely affected the
productIOn of the exportable cereal (maIze)

The analyses Imply that government's ObjectIve of Increasmg cereal productiVity to attam
food self-sufficIency and food secunty suffered a setback under the hberalIzatlOn pohcy
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bt..cau...e It re...ulted 10 a re<;ource <;queeze on the cereal <;ub<;ector If the government contm-
ue to pur...ue productIvIty mcre<1<;e<; for cereal farmers as a poltcy objective, It wIll be nec-
e Jry to mtroduce ome type of <;electlve <;ubsldy that 1<; both mput and crop ...peclfic and
th<1t ,11"'0 encour<1ge pnv<1te-...ector partIcIpatIOn

BL!wet..n 1960 Jnd 1980 GhJn<1'" economy
Wel'" clMr,Kterlled by frequent change<; m
government md IJ<..k of coherent <1nd con... l<;

tl.nt policy me,I"'urc... re...ultmg m gro<;... macro­
<..c.onomlL ml ...mJnJgement PCI C<1Plt<1 mcome
clt..c1mt..d by mOlt.. thJn ,OC'/c An overvJlued cur­
n.. ncy CJu...t..d Import... 10 rI ...e <1 ... export... declmed
re...ultmg m <1 w(}f<,emng b.l1.lnce of p<1yment... pO"'I­
tlon md rI ... mg t..\lern.l1 debt (<1 ... ltUJllOn thelt WJ'"
199r,Iv It<..d by declmmg WOlld commodity pnce...)

Th<.. unf 1\ 01 Ihk nMCloeconomlC cnvmmment ad-
vu ...L.ly <1fft..llLd tht.. prodUltlVt.. ...ector... of the econ­
omy e"u... mg ...hortf,dl ... m food plOductlOn pJrtlcu­
1,lrly lere,l1 ... (A"'ledu-S,Iforo 1989)

In re...poTI"t.. to lht.. pel ... l... tent economic declme of
the 1970... elnd t..,lrly 198()<' the government m...tl
lutuj thl. Fconomlc Rt..wvcry Progr<1m (ERP) m
198, A m<1jor fOl u... of thl. ERP "nd the J......ocIJted
~lrultur,l1 Adju... tment Progr 1m (SAP) m lhe 1980<;
WI'" food ...Llf ... ul ficIl.ncy p,IrtlculJrly for cercJI ...
At 11K'" Ime lime thc SAP l.mphJ"'17ed cconomlc
hbu 111111lOn tlMt dcregul,llcd fin<1ncIJI Input Jnd
output Jnd Ilbor m Irkcl<, Thl ... pJper t..X<1mme... the
<.. xlent to whICh exchJnge-rJte hberJlI7<1110n <1nd
InpUI <;uh"'ldy remov,d (which .Ire mtegral compo­
nt..nt ... of Ih<.. l.umomlC hber<1117Jtlon pohcy) h<1ve
<1ffeCled the compctltlvcnc...... of cereJh 10 Gh<1na
Jnd food ...elf ...uffiClcncy objectIve...

A b,I"'1<.. phIlo...ophy hehmd the ERP and SAP
hJ'" h<..en tlMt thc ncg,Itlvc glowth of real gro<;<; do­
me ... tlL plOduCI m the 1970... Jnd early 1980<; re
... ulted from pOlily Induced dl ... tortlOTI" (Chand Jnd
V<1n TJI 1988) Therefore by Jdoptlng relevant pol­
K y mC,I ... urc... ,md removmg the dl ...tortlOn'i, the
Lwnomy <..ould movc to II<, productIOn pO<;<;lbJllty
II ontler A mJjor ...tr<11cgy of the progrJm ha... there­
fore neLn to rL,lhgn rel<1tlve prlce<; to proVide m­
c<..nllve... to lht.. productive ...cctor... of the economy
Thl ... W.l... to be JlhlLVed through exch<1nge rate
fi ... c.,l1 mond,try trMIt.. ,md pJyment... poltcle... Be­
... Idl'" the 1,1Ige md repeJted dt..v<1lu,ltlOn... of the
llCIt whllh h<1ve beloml the lenterplece of the re
form progrJm th<.. relJtlve price... of IJrge number
of ItLm... hJve blen reJIIgned For eX<1mple the

price of cocoa, Ghana <; major export crop wa<;
repe<1tedly revIsed upward... , whde <;ub<;ldles on
farm mput<; (fertlhzer seed, machmery etc) and
<;upport prices for certam foodcrop<; (mmze, nce)
were abolt<;hed by the end of the 1980<;

Becau<;e the bulk of agncultural output 10 Ghana
come<; from <;mall-<;cale farmer<; and becau<;e agn­
culture 1<; the large<;t <;ector of Gh,ma'<; economy,
the effect of poltcy reforms on <;mall-<;cale farmers,
partIcularly food-crop farmer... <;trongly mfluence<;
aggregate agncultural outpUI For example, <;uc­
ce ...<;lve currency deprecatlOn<; under the exchange­
rate ltberalizatlOn poltcy have mcrea...ed the domes­
tIC co<;t of agncultural mput<; beyond the reach of
mo<;t <;mall-<;cale farmer<; The extent to whIch <,uch
development<; (e g, high productIon co<;t<;) have
affected ...m<111holder productivIty a... farmer<; adopt
Improved technologlcJI package<; mo<;t of which
mclude Imported technology (e g fertlhzer) are
...tlll ob<;cure to the economl<;t and policy maker
AI<;o becau<;e the ablltty of <;mallholder food pro­
ducer<; to achieve theIr objectlve<; of profit maXimi­
zation or at lea<;t <;atl<;fy their <;ubsl ...tence and food
<;ecurlty need<; 1<; affected by the prevmhng poltcy
enVironment, It 1<; crucial to closely examme the
poltcy-prodUCtlVlty linkage 10 the food <;ector More
<;peclfically the competltlvene<;<; of foodcrop ... , and
cereal<; 10 particular, may either be enhanced or
adver<;ely affected by the economIc IIberahzatlon
poltcy ThiS paper attempt<; to proVIde emptrlcal
eVIdence of the poltcy effect<; of the hberaltzatlOn of
exchange rate and the removal of agncultural mput
<;ub<;ldle<; on the productiVIty and competltlvene<;<;
of cereals m Ghana

The <;ludy addresse<; <;everal que<;tlom relevant to
government objectlve<; of mcrea<;ed agncultural
prodUCtIvIty and food <;elf <;ufficlency To what ex­
tent ha<; exchange-rate ItberahzatlOn affected the
level of protectIOn and competltlvene<;s of cereals
produced m Ghana? By how much ha<; removal of
<;ub<;ldle<; on agricultural mput<; mcrea<;ed or de­
crea<;ed <;mallholder produCtiVIty and lherefore ag­
gregate agricultural output?

The objectives pursued 10 thl<; paper lhus are
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• to detennme the competitiveness of cereals
(maize, nce, sorghum, and mIllet) produced m
Ghana and how these cereals have been af­
fected by exchange-rate hberalIzatIOn and
mput-subsldy removal polIcies

• to detennme the level of protectIOn for cereals
generated under the economic lIberalIzatIOn
polIcy

• to estimate by how much the agncultural mput­
subsidy removal mcreased the productIOn costs
of cereals m Ghana, and therefore ItS effect on
produCtiVity

To address the above Issues, the followmg were
hypothesized

• Exchange-rate lIberalIzatIOn has enhanced the
competitiveness of cereals m Ghana

• The economic lIberalIzatIOn pohcy (I e, re­
moval of mput SubSidies and admmlstered out­
put pnces) has eroded the protectIOn enjoyed
by cereal farmers m Ghana

• Agncultural mput-subsldy removal has m­
creased the cost of productIOn of cereals and
thereby reduced farmer productiVity

It should be noted that changes m protectIOn re­
flect changes m (a) exchange rates, (b) domestic
output pnces, (c) mternatlOnal pnces, and (d) port,
transport, and dlstnbutIOn charges In addition
changes m exchange rates alone could substantially
change levels of protectIOn (SalInger I986a)
SimIlarly, competitiveness of cereals may be en­
hanced or reduced as a result of the above factors,
m additIOn to changes m farmer productivity How­
ever, large changes particularly m exchange rates
usually obscure productivity changes

Cereal Production In Ghana

In Ghana traditIOnal small-scale fanners produce
most foodcrops (cereals, roots and tubers, vegeta­
bles) and cash crops (cocoa coffee, pmeapples,
etc ), even though large-scale commerCial farmmg
eXists m many areas TraditIOnal small-scale farm­
ers produce for household consumptIOn and the
market, and their operatIOns are charactenzed by
lImited (or neghglble) capital base, low-level mputs
conslstmg mamly of hand tools, and ummproved
seeds from the prevIOus harvest Land IS generally
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abundant, and access to land IS not a major con­
stramt except m Isolated locatIOns particularly m
forest areas However, household farms are u<;ually
less than a hectare m size Although much work
has been done m recent years to mtroduce modem
technology to farmers technological mnovatlOn
among traditIOnal small-scale farmers occurs so
slowly that ItS Impact IS not eaSily ascertamed or
noticed For example, the prevalence of shlftmg
cultIVatIOn obscures the minimal advances made m
the mtroductlOn of modem mtenslve fannmg prac­
tices to traditional small-scale farmers m Ghana

Large-scale fannmg u<;mg modem methods (ma­
chmery, agncultural chemicals, Improved <;eeds,
etc) IS practiced mamly 10 the savanna zones of the
country (coastal savanna and northern <;avanna)
and produces entirely for the market The <;avanna
has fewer trees and therefore IS condUCive to the
use of machmery Cereals mamly maize and nce
are cultivated 10 these zones m large field<; u<;mg
modem technology even though small-<;cale farm­
109 IS the predommant practice

Cereals are produced m all 10 admml<;tratlve
regIOns of Ghana However five ecological zones
(based on environmental condItIons and <;011 types)
may be dlstmgUlshed the coa<;tal savanna, the nor­
thern savanna, the transitIOnal zone (fore<;t-<;avanna
tranSitIOn), the seml-declduou<; ramfore<;t and the
high ramforest

A large vanety of crop<; (both for food and ca<;h)
are therefore cultIVated by farmers Monocroppmg
IS common With tree crops while foodcrop<; are
usually grown under mlxed-croppmg <;y"tem<; ex­
cept m areas where maize and nce are highly com­
merCialIzed The concentratIOn of productIOn of
speCific cereals tends to follow the agro-ecologlcal
zones

Maize IS produced 10 all zone<; both a<; <;ubsl<;­
tence crop and cash crop But the commerclahza­
tlOn of the crop IS concentrated 10 the tranSitIOnal
zone where It IS cultivated more as a monocrop on
fields averagmg about ') hectare<; per fanner,
though a few farms may cultivate up to 100 hec­
tares or more CultivatIOn IS usually done 10 two
crop seasons (major and mmor season<;) except m
the north where the ummodal ramfall pattern allow<;
only a smgle annual cropp109 Where maize pro­
duction IS predommantly for subSistence It IS
usually mixed With sorghum millet and cassava



Issues In AfrIcan Rural Development 2

(In the North) or with ca...<;ava cocoydm, and plan
t.un (In the trdn<;ltlOnal and fore<;t zones)

Rice cultivation 1<; common In all agro-ecologlcal
lone... but predomlndnt In the northern <;avanna
lone (m<lmly upldnd nce) and coa<;tdl <;avanna zone
(IITIg,lted nce) Rice cultlvdted In the northern
"',IVdnnd 70ne I'" u",udlly grown on large field<;,
dverdgmg 20 hectare... per farm, and mech<lnIzed
Thl ... lOne dccount<; for more than 60o/c of the nce
produced In the country In the coa<;tal <;aVdnna
nce I'" cultlv,lted mainly under lITIgatIOn (the north
.11 ...0 ha<; much nce under IITIgdtlOn) and 1<; highly
commercldhled Valley bottom nce cultlv<ltlOn 1<;
hecommg Increa...mgly Important m the fore<;t area<;

Sorghum dnd millet dre cultivated under <;Imllar
,Igro ecologlcdl condlllOn<; and predominate 10 the
northLrn <;dvannd lone though they are margmdlly
produced 10 the tramltlonal zone CultivatIOn 1<;
m,unly .Iround hou...e<; and In <;mall field<; averaging
Ie...... th.Jn d hect<lre per farm Even though pure
... t.mth of orghum or millet dre not uncommon
the e crop dre u",udlly cultlvdted with mdlze <1nd
C<1 1Vd

Cereals among the Major
Foodcrops In Ghana

MdlLe nce, ...orghum, <1nd millet the four m<11n
ceredls produced m Ghana constitute <1 major com­
ponent of the country <; foodcrop sub...ector M.uze
,... the m<1Jor ...t<1ple food It account<; for 55% of <111
cere<11s produced In Ghdna Sorghum (contnbutmg
20~) millet (16~), dnd nce (9%) follow 10 that
order The other mdJor foodcrop... are pl<1ntam~ dnd
root... <1nd tuber<; notdbly Cds~ava, ydms, <1nd
cocoyam

Table I indicates thdt nce ...howed d modest lo/c
annual growth from 1970 to 1990 the hlghe~t

among all the cereal<; even though productIOn de
chned by about 2o/c per yedr In the Idte 1970<; The
average growth rate for maize for 1970 90 Wd... le...~
than I~ and productIOn dctu<1lly d<..clmed between
1970 dnd 1980 Sorghum dnd millet productIOn fell
by I 1% and 2 lo/c per yedr, r<.. ...pectlv<..!y dunng
1970-90 On the other hdnd, It ...hould be noted thdt
mdlze productIOn mcred...ed "'lgnIfildntly between
1980 and 1990, growing .It ovel '; 61j( dnnudlly
Among the other mdJor foodcrop... produced In

Ghan<l, productIon of plant<lln Ydm <Ind cocoy<lm
declined during 1970 90, dnd ld<; ... dV<l ...howLd d
minimal growth rdte Ie...... th<ln Ilk On the dvel<lge
therefore cered).., ...eemed to h<lve performed better
10 term<; of productIOn mcre<l...e... over the 20-ye<lr
penod than other m<lJor foodcrop... Aho, the
growth rate figure<; Indlcdte thdt except for m<llze
the output of cere<lh 10 1990 h<ld not "'Igmfic<lntly
chdnged from the 1980 level...

Rice 1<; the mo... t Import<lnt cere<ll Import About
half the nce con<;umed In Gh<ln<l e<lch ye<lr I'" 1m
ported (commercial Import<; and food <lId) Thl ... 1<;
<;Igmficant becau<;e nce con...umptlOn 10 Ghan<l I'"
growing p<lrtlcularly among urb<ln dweller<;

M<llze Import<ltlOn I'" mlmmal It I'" u",u<llly done
(more often 10 the form of food <lId) to meet emer­
gency need<; Smce 198'; there ha... been no m<llze
ImportatIOn a<;lde from 1987 when only 10,000
tom were Imported On the other h<lnd Ghdnd ex­
ported about 20,000 ton<; of mdlze to Angola 10

1990, Indlcatmg that the country could become d
net exporter of maize If the economic enVlf(mment
Improved 10 favor of maize productIOn

Table 1 Production growth rates (%/yr) of major foodcrops In Ghana 1970-90
197075 197580 198085 198590 197080 198090 197090

Cereals
Maize -577 064 232 800 -266 562 074
Rice 898 -197 500 025 273 266 327
Sorghum -546 311 372 -530 -166 -128 -1 34
Millet -292 230 -235 -750 -038 -449 -234

Other foodcrops
Cassava 008 415 1 24 -233 213 -062 069
Plantain -483 504 900 -816 -444 -1 42 -257
Yam -440 -519 1 33 11 32 -422 670 -018
Cocoyam -065 -457 123 -189 -254 -039 -1 41
Source Agnculture In Ghana Facts and Figures 1991
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Overview of Agricultural Polley

IndustnalIzatIOn and modernizatIon of agncul­
ture have been the central economIC polICIes of suc­
ceSSIVe governments m Ghana s post-mdependence
era Modem agnculture has been vIewed as the
source of cheap basIc food as well as the foreign
exchange essentIal for the purchase of mdustnal
capItal goods and raw matenals Government food
polICies have emphasIzed the productIOn of cereals
and starchy staples for food self-sufficIency and the
mamtenance of buffer stocks to provide secunty
agamst crop failure and other natural hazards

The first major agncultural polIcy refonn oc­
curred after mdependence m 1957 when the gov­
ernment of Kwame Nkrumah scrapped the second
phase of a 10-year development plan (Five-Year
Development Plan 1959-64) mhented from the
colomal admmistratIOn m favor of the new govern­
ment's Seven-Year Development Plan (1963-70)
The goal of the Nkrumah government was to de­
velop Ghana on a socialIst model, and the two ba­
SIC pillars for thiS model were mdustnalIzatIOn and
modern agnculture Food productIOn, particularly
cereals was emphasized The overall mcrease In
cereal production withm the plan penod was ex­
pected to be 52%

A second agncultural polIcy change occurred
when Nkrumah s government was overthrown In
1966 The 7-year development plan of the Nkru­
mah government was shelved, and subsequently
dIrect Involvement of the state In mdustry and agn­
culture was dIscouraged Instead, a new 3-year de­
velopment plan (1968-70) was launched The focus
was to correct the dlseqUIlIbnum m the system
through Import lIberalIzatIOn, devaluatIOn of the
cedI, and deflatIOnary monetary and fiscal polICIes
An effort was made to harness the potentIals of the
pnvate sector for economic development Major
components of thiS plan were settmg up seed Im­
provement and multiplIcatIon programs for food
grams (mamly cereals) and the establIshment of an
agncultural development bank to prOVide credit to
farmers Subsequent governments m the I 970s
followed SImIlar plans and promoted the productIOn
of cereals and other foodcrops

A third agncultural polIcy refonn was mitIated
WIth the launchmg of the Economic Recovery Pro­
gram (ERP) m 1983, and the assocIated Structural
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Adjustment Program under the government of the
ProvIsIOnal NatIOnal Defense CounCIl ThIS oc­
curred agamst a background of perSIstent economIC
declIne of Ghana's economy m the late 1970s and
early 1980s The rehabIlItatIOn phase of the ERP
(1983-86) mcluded a program for the agncultural
sector Ghana Agncultural Poltcy ActIOn Plans
and Strategies (1984 86) (Mmlstry of Agnculture
1986) HighlIghts of the plan were self-sufficiency
m the productIOn of cereals, mamtenance of ade­
quate stocks of grams, partIcularly maize and nce,
to ensure availabIlIty of food dunng the lean sea<;on
(March-July), pnce stabilIty, and proVISIon of
maXImum food secunty agamst crop failure and
other natural hazards The strategy of the govern­
ment was to emphaSIze maize, nce and cassava
dunng the 1984-86 penod and mcrease productiV­
Ity m hIgh potential areas (mcludmg lITIgated ar­
eas), while encouragmg productIOn m other areas

The second phase of the adjustment process (the
stabilIzatIOn phase, 1986-88) emphaSized Increased
prodUCtIVIty and Internal pnce stabilIty m the agn­
cultural sector SpeCific polIcy goals mcluded at­
tammg self suffiCIency m cereals, starchy staples
ammal protem foods, and agro-mdustnal crops,
mamtamIng buffer stocks for reasons of pnce In­
stabIlIty and food secunty, Improvmg storage,
processmg, and dlstnbutIOn systems m order to
reduce post-harvest losses by 50%, mcreasmg ex­
port of nontradItIOnal crops, Improvmg the per­
fonnance of the lIvestock and fishenes subsector,
strengthemng the polIcy fonnulatIOn capaCIty of the
Mmlstry of Agnculture, Improvmg agncultural
research, credIt, and marketmg faCIlIties, and
ensurmg hIgh enough returns to effiCient fanners to
promote the adoptIOn of Improved technology to
mcrease the productiVity of Ghanaian agriculture to
levels comparable to those preVailIng at the mter­
natIOnal level (Mmistry of Agnculture 1986)
Durmg the second phase of Ghana s adjustment
program, the government actively promoted cereal
productIOn m purSUit of food secunty ObjectIves
For example, every year the government raIsed the
guaranteed mInImUm pnces for maize and nce,
WhICh had been m operatIOn smce the late 1960s,
and SubSIdies of essential fann mputs such as fertil­
Izers, machmery, and other agncultural chemicals
contmued, though on a reduced scale Also, al­
though there had been contmual depreCiatIon of the
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Table 2 Nominal exchange rates of the cedi
((l;/US$). 1970-92 (December average)

1970 1 02 1 64
1971 1 03 1 75
1972 1 32 1 64
1973 1 16 1 49
1974 1 15 1 73
1975 1 15 1 99
1976 115 291
1977 1 15 920
1978 1 15 896
1979 2 75 15 56
1980 2 75 15 87
1981 275 2625
1982 275 6167
1983 2033 7658
1984 3599 13500
1985 5437 16000
1986 8921 17000 15000
1987 230 00 190 00
1988 23100 31500
1989 302 00 345 00
1990 345 00 370 00
1991 38900 39800
1992 58000 61000
Sources Official rate Statistical Services Accra Parallel rate
Salinger (1986) AucllonJlnterbank and Forex Bureau rates Bank
of Ghana Accra
• Exchange rate fixed by government regulation
b Exchange rate on the black market

ccdl (<1 hub <1round which the entlrc <1dju<;tment
pIOCCS" rcvolved) thl" wa<; p<1rtlally controlled <1"
thc government h,ld <1n <luctlOn r<1te "Ide by "Ide
wIth ,I Forex r<lte on the free m<1rket (t<lble 2)

Undcr the thIrd ph<1<;e of the <1dJustment proce""
(llberalll,ltlon ,md growth pha<;e) whIch "tarted In

1989 the major gO<lI" Included deregul<1tlOn of
(.ommodlty <lnd "Lrvlce m<1rkeb to reduce dome"tlc
pnce d."tortlon" <I" well <1" liberalizatIOn of export
<lnd Import m<lrket<; Government <lgncultural pol­
ICy ,umcd <It provldmg an enabling envmmment
for the efficIent productIon of food and agncultur<ll
r<1W maten<l!<., <1t competItIve world pnce<; by en­
cour<1gmg tho<;e commodltle<; <1nd value added ac­
tlVltlLS where Gh<1n<1 ha" both comparatIve <1nd
competItive <1dv<lnt<1ge (Agr/( ultur£. In Ghana
1991 ) The food and <1gncultural development
"tr<1tcgy of the government wa<; "et out m the
document MedIUm Term Agncultur<11 Develop­
mLnt Progr<lm whIch ha" been widely publIcized

A" p<1rt of the Itber<lltzallon progr<lm the guar­
<1nteed mInimum pnce<; for m<lIZC <lnd nce were
<lbolt"hcd <1nd ,til <;ub<;ldle<; removed includIng

Year Official" Parallelb
Auction J
Interbank

Forex
Bureau

"Ub"ldIL" for <lgm.ultur<11 Input" On the <lvel <1ge
the pnce" of mo"t <lgllcultur<l1 chemlc<ll" u"ed In

cereal productIon mcrea<;ed In exce,,<; of 40lff per
annum between 1986 <1nd 1992 The cedi W<1<; <11­
lowed to float <lnd find It<; own level In <1 frec ,md
competItive m<lrket and the cedI dev<1lued (10

nomInal term,,) from about et90 10 1986 to et580
per U S dolltlf In 1992 (table 2) FertIlIzer Impor­
tatIOn <1nd "ale<;, for eX<1mple, whIch hitherto IMd
been under <l government program, were pnvatlzed,
<lnd dome"tlc pllce<; of fertIlizer" doubled or tnpled
between I990 <lnd I992

On the other h<1nd ImportatIOn of food com­
modltle<; h<l<; been Itberallzed m<lklng Imported nce
10 partlcul<lr compete "trongly WIth dome"tlc nce
IndIcatIon" are th<1t more nce h<ls been Imported
<;mce 1990 when the tr<lde IIber<1ltZ<1t1on policy
C<lme Into effect, but the "t<ltl"tIC" dre not <1v<lll<lble
to "ubstantl<lte thl"

Thu<; both macroeconomIc and "ector<ll pollcle"
h<1ve directly <lnd mdlrectly Influenced <1gncultural
productIOn re"ourcc u"e f<lrm mcomc dnd pnce"
of <lgncultur<ll InpUI<., <lnd output') Although It I"
too early to a<;<;e<;" the total re"pon"e of f<lrmer" to
the"e polIcy change" the hIgh co')t of <lgncultUl <ll
Input<; <;eem" to have "hlfted re"ource<; away from
agnculture (A"ummg Brempong <lnd A"<lnte 1991)
It I" therefore not cert<lm whether the obJcctlve of
makIng the Gh<ln<ll<ln dome"tlc markl..l more com­
petitIve thlOugh Itber<litZ<1tIOn h<l,) "0 f<If hdd <lny
pO"ltlve effect on the foodcrop "ub')ector

AnalySIS and DISCUSSion

The ItberalIz<lllon ph<l"e under the <ldju"tment
program In Gh<ln<l h<l" been Implemente<.l bd"ed on
the po"tul<lte that the fixed exchange r<lte "y<;tem
<lnd re"tnctlve tr<lde pr<lctlce" Impinge on the pro­
ductIve "ector" of the economy (p<lrtlculdrly agn­
culture) through their mfluence on rel<ltlve pncL"
<lnd therefore re<;ource <llloc<ltlon among "ector" A
fleXIble exch<lnge r<lte wlthm a competItive m<lrket
fr<lmework on the other hand could proVIde the
needed "tlmulu') for growth and could move the
economy to II<., productIOn pO"<,lblltty frontIer In <lll
<;ector" Bec<lu"e ceredI production", fund<lment<ll
to the foodcrop "ub<,ector of Ghdn<l" economy,
IIberahzatlOn In the <lgncultur<ll mput <lnd output
market<, coupled with the effect') of f1exlblc ex
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800
1350

1000
1200

employ1Og optImal levels of relevant 10puts which
mvanably COO'>tItute theIr major coO'>tramts

Table 3 show'> that the prodUCtIVIty of land un­
der cereals 10creased between 1986 and 1988, but
decl10ed between 1988 and 1992 particularly for
the traditIOnal productIOn methods except for
maize Even though the decrea'>e 10 prodUCtIVity
was not '>ubstantIal for the other productIOn tech­
nologIes, one would expect an 1Ocrea'>e 10 produc­
tIVity between 1988 and 1992 a penod of govern­
ment polIcy armed at 1Ocrea'>1Og productIVIty and
food self suffiCIency Moreover, the 1992 crop year
had good ramfall, which gave a boost to land pro­
ductIVIty Otherwise the yIelds that year could have
been much lower ThiS poor performance was ag­
gravated by fallIng commodIty pnces 10 real terms
(table 4) Nommal pnces for maize and nce dou­
bled between 1986 and 1992 but the 1992 pnces
were only about half of 1986 pnces 10 real term'>
MaIze and nce farmers were therefore wor'>e off 10
1992 than 10 1986 or 1988 On the other hand the
nommal pnces of '>orghum and mIllet 10creased
more than SIx-fold between 1986 and 1992 and
theIr real values per ton were hIgher 10 1992 than 10
1986 (even though 1988 real values were much
hIgher) mdIcat10g that growers of these crops were

Sorghum
600

1 100

Millet
Traditional 600 1 000 700
Improved 1 100 1 200 1 200
Sources For 1986 Salinger (1986a) For 1988 Asante
Asumlng Brempong and Bruce (1989) For 1992 field data
Note Most farmers reported their yields In bags per acre which
were converted to kilograms per hectare

Traditional
Improved

Table 3 Average cereal yIelds In Ghana 1986-92
(kg/ha)

Production method 1986 1988 1992
Maize

Traditional 1000 1000
Improved (draft) 1800 2 000 2200
Advanced mech 2400 2500

Tractor ownership 2500
Tractor hire 2500

Rice
Traditional 1000 1000 800
Improved (draft) 1400 1500 1200
Mechanized 2 000 2200

Tractor ownership 1800
Tractor hire 1800

Irngated 3500 4000
Tractor ownership 4000
Tractor hire 4000

ProductIVIty

Agncultural prodUCtIVIty can be measured 10
terms of output per umt of land, labor, and capital
as appropnate It IS also pOSSIble to determ10e the
extent of productiVity by companng the optimum
output per umt of land WIth the actual output per
umt of land ThiS comparIson 10dicates the unutll­
Ized potential aVailable One can also use the p0
tential population carrY10g capacity of agnculture
a'> dn 1OdlcatIon of unutIlIzed capaCIty and therefore
resource avaIlabIlIty (Dapaah 1989) In thIS analy­
SIS, prodUCtIVIty was measured 10 terms of output
per umt of land (I e , yIeld), ceteris panbus ThiS IS
based pnmanly on the notIOn that 10 Ghana, access
to land, per se, IS not a major constramt to cereal
productIOn Farmers therefore have the optIOn of
tapp10g the full potentIal of theIr farm lands by

Data sources

The study used both pnmary and secondary
data Pnmary data 10cluded a base-lIne survey of
farm'> selected by random samplIng from AshantI,
Brong Ahafo, Volta, Northern, Upper East, and
Upper West regIons-regIOns where cereal pro­
ductIOn IS concentrated and that 10clude areas
where pnvatIzatIOn of agncultural 10puts was 10­
troduced earlIer than 10 others (e g , Brong Ahafo)
For example Northern, Ashanti and Brong Ahafo
regIOns are noted for maize productIOn whIle ,>or­
ghum and millet production are confined mamly to
the Northern, Upper East, and Upper West regIOns
Al'>o Volta (coastal savanna zone) and Northern
regIOns are noted for nce productIOn Secondary
data 10cluded 10put and output pnces that generated
data for analyz10g levels of protectIon competI­
tIveness of cereals and the effect of exchange rates
on pnce movements

change rates at the macroeconomIC level largely
determ10e the level of 10centives or dIs10centives to
cereal productIOn Levels of prodUCtIVIty at the
farm level (for vanous technologies), measures of
protectIOn and comparatIve advantage, and the ef­
fect of fleXIble exchange rates on relative pnces
constitute the framework wIth10 whIch the effect of
lIberalIzatIOn polICIes on cereal productIOn 10
Ghana were analyzed
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Table 4 Nommal and real farmgate pnces (<Z:/ton) of
cereals m Ghana, 1986-92

1986 1988 1992
Crop Nominal Real Nominal Real Nominal Real

Maize 22 600 469 28 000 3 26 45 000 2 57
Rice 60200 1248 18000 910 150000 856
Sorghum 13 800 2 86 68 000 7 92 95 000 5 42
Millet 13 800 2 86 65 000 7 58 85 000 4 56
Source Computed rrom data from the Ministry of Agriculture
Accra and Stallstlcal Services Accra

bettcr off 10 1992 Prob<lbly <I~ the prlce~ of m,llze
,tnd nce Incn..<I~cd con,>umer~ turned more dnd
mon.. to ~orghum dnd mIllet which c<ln be u~ed .1'>
~ub~tllute~ 10 m<lny re~pect" e~pecl<llly In the north­
crn pdrt of the country

T'lblc 5 ~how~ <I wor~enmg of the findncldl re
turn~ per hectdre for mdlze dnd nce f<lrmers Mdlze
fdrmer'>, other thdn tho~e u~mg trddltlOndl method~,

hold defiCIt'> In both nomm<ll dnd red1 fin<lnclal re­
turn~ For nce even though the fin<lncldl return~

per hect"re were po"ltlve (except for f"rmer'> who
dId Idrge-'>cdlc mechdnlzed fdrmmg with theIr own
tr<lctor~) they were much lower m 1992 thdn m
1986 <lnd 1988 Even for ~orghum dnd mIllet the
rm"ncldl return~ per hectdre mcrea~ed by more
than four tlme~ between 1986 <lnu 1988 but were
cut 10 hdl f between 1988 dnd 1992

The reldtlve productIon co"t" for cereal" (table
6) follow the ~dme trend except thdt there dre no
comparable figure" for 1986 dnd 1988 The Impor­
tdnt pomt I~ that even though the price of cere"ls IS
the "arne on the dverage (becdu"e fdrmer" "ell m the
"arne market) dIfferent productIon technologIes
mcurred dIfferent co~t" to produce a kllogrdm of
cert..al For eXdmple maIze produced by Improved
draft technologle~ co~t <Z:I T~ 57/kg .1'> compared
WIth <Z: I 10 89/kg on fdrm~ that were mechanIzed
but hued tr<lctor "ervlce~ for f.lI m operatlon~

Thu~ farmer~ u~mg hIred tractor ~ervlce~ for
meChanIZdtlOn were better off The hIgh productIon
co~t for ceredh m 1992 may .11"0 be mferred from
the fertlhzer-mdlze price relatlOn'ihlp In 1986 only
I 6 kllogr<lm~ of mdlze Wd~ needed to buy I kIlo­
gram of nutrient but 10 1991 3 4 kllogram~ of
maIze were needed to buy 1 kllogrdm of nutnent
(t<lble 7) With fertlhzer pnce~ n"mg m 1992, the
ratIo IS ~tlll mcredsmg

It "hould be noted that It I~ becommg mcrea~­

mgly difficult for fdrmer~ to purcha"e and operate
trdctor" by them~elve~ due to the high co'>t (the co'>t
of a "tdndard tr<lctor plu" ba~lc Implement" 10­

cre<l'>ed from about ([4 5 million m 1986 to more
than <Z:10 mllhon m 1992) A few farmer" contmue

Table 5 Summary of nominal and real finanCial returns of cereals In Ghana 1986 92
(<Z:/ha)

1986 1988 1992
Production method Nominal Real Nominal Real Nominal Real

Maize
Traditional --6550 -076 26988 1 54
Improved (draft) 11 675 242 3464 040 --68 079 -388
Advanced mech 11 047 229 -9 003 -105

Tractor ownership -107 056 --611
Tractor hire -44499 -254

Rice
Traditional 12781 265 33932 395 16647 095
Improved (draft) 20 725 430 27555 321 17607 100
Mechanized -7685 -159 238653

Tractor ownership -22925 -1 31
Tractor hire 13823 079

Irngated 67399 1397 170 795 1990
Tractor ownership 97900 558
Tractor hire 158359 9 03

Traditional
Sorghum

3986 083 40 227 469 48 992 279
Improved 9106 189 34194 398 41754 238

Millet
Traditional 3986 083 27151 316 29132 166
Improved 9106 189 29065 339 9560 055
Sources For 1986 Salinger (1986a) For 1988 Asante Asumlng Brempong and Bruce (1989) For 1992 field
data
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Table 6 Relative production cost for cereals In Ghana, 1992
Yield Total labor cost Farm cost Total distribution Total distribution Total production

Production method" (kg/ha) (ct/ha) (ct/ha) cost (ct/ha) cost (ct/kg) cost (ct/kg)
MaIze

Traditional 1000 59400 67975 33213 3321 11206
Improved (draft) 2200 51000 200199 35868 3589 13357
Advanced mech

Tractor ownership 2500 46 200 245914 22142 2214 12689
Tractor hire 2500 49200 204437 22142 2214 11089

RIce
Traditional 800 63600 79393 29713 2971 20500
Improved (draft) 1200 56400 129173 36638 3664 22737
Mechanized

Tractor ownership 1800 48000 220771 37138 3714 25510
Tractor hire 1800 48000 183816 37138 3714 22089

Irngated
Tractor ownership 4000 86400 337192 43638 4364 20411
Tractor hire 4000 86400 297206 43638 4364 18661

Sorghum
Traditional 800 55200 64107 6500 650 9153
Improved 1350 48000 117326 7500 750 9981

Millet
Traditional 700 57600 66366 7500 750 10771
Improved 1200 48 000 116863 7500 750 11029
Source Computed from field data
"Tractor ownership Implies that the farmer owns and uses a tractor for farm operations Tractor hire means that the farmer
does not own a tractor but hires tractor services for farm operatIOns

to operate old and ineffiCIent tractors at hIgh cost,
while most farmer'> depend on hIrIng tractor serv­
Ices (where aVailable), which IS comparatively
cheaper Hence, the productIOn cost differences
between farms where farmers own tractors and
those where tractor servIces are hIred (table 6)
Also, even though some techmques show negative
returns for maize and nce (table 5), thIS may not
senously affect the farmer's operatIons because
some Inputs are not costed by farmers (e g ,
farmer s labor, family labor seed, etc) Thus the
farmer usually looks only at hIS mcome over dIrect
cash expenses and conSIders hIS actIVIty profitable,
at least In the short run However, for the analySIS,

Table 7 Ghana Fertilizer/maize price relationship
Year Maize price" Fertilizer prlceb Ferllizer/malze

(ct/kg) (ct/kg) price ratio
1983 2440 0 91 0 04
1984 1180 735 062
1985 1825 2480 140
1986 2710 4300 159
1987 51 20 71 70 1 40
1988 4550 12710 280
1989 40 50 19100 470
1990 6980 240 50 340
1991 70 00 240 50 3 40
Source International Fertilizer Development Center 1991
"Average August to October (I e low price period)
bAvg per kg of nutrient for 15 15 15 and ammonium sulphate
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all Inputs have been costed (e g, family labor IS
gIven an Imputed cost equal to hired labor, and
child labor IS assumed to cost half as much as an
adult)

Protection and comparative
advantage

Smallholders, who produce the bulk of Ghana s
agncultural output, are greatly mfluenced by the
polIcy enVIronment and the set of mcentlves It gen­
erates These inCentIves can be measured m terms
of the finanCIal returns per hectare, the return to
famIly labor, nominal rate of protectIOn effective
rate of protectIOn, domestIC resource cost ratIO, and
the terms of trade between agncultural and nonag­
ncultural sectors (Scandizza and Bruce 1980,
Asummg-Brempong 1989, Asummg-Brempong and
Flmn 1990) The inCentIve structure generated
under the lIberalIzatIOn program was analyzed us­
mg a number of descnptive statistICS, including the
nominal protectIon coeffiCIent (NPC), the effective
protectIOn coeffiCIent (EPC), and domestic resource
cost (ORC) 23

2'These IndIcators (NPC EPC and DRC) have been
Integrated In a Lotus 123 template that has the advantage of
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The NPC (or nomm.ll protectIon rate when
me.l ured m perccnt.lge<;) me.l<;ure<; the devIatIOn
(or hortf<lIl) of dome<,tlc whole<'.lle pnce<, from
thl.lr world m.lrket or border prlce<; An NPC
grl.<ltl.r th.ln I Imphe<, that the dome<,tlc product 1<,
Plotl.ctt.d On the other hand. an NPC le<,<; than I
mdll.<ltC<' ncg.ltlve protection or t.lxatlOn Thl<, m.ly
be l.xprc<,<,cd a... follow<,

NPC - P cI / ph (1)] -} ]

whl.re NPC} 1<, the nomm.ll protectIOn coeffiCIent
for thc )th commodity P/' 1<, the dome<,tlc pnce of
l.ommodlty) dnd p/ 1<; the border pnce of com­
modlty) (exprc<;<,ed m dome<;tlc currency)

The NPC I'" converted to percentage<' a<; nommal
protcctlon I.lte (NPR) to <;Imphfy mterpretatlOn by
the formul ..

on It<; mput<; or protectIOn on It<, pncc or both).
while .ln EPC le<; ... thdn I Imphe<, tJ.xatlOn (or
neg.ltlve cffectlve protectIOn) The l.Ommodlty I'"
neIther protected nor t<lxed when EPC I'" I When
converted to percentJ.ge<' the EPC I'" l.alled the ef
fectlve protection rate (EPR) The formula for con
ver<,lon I'" EPR = (EPC - I) 100

The ORC coeffiCIent W<l ... employed .l<; .l me.l<'­
ure of comparatIve advantage or mtern.ltlOn.lI com­
petltlvene...... of cl.re<lh produced In GI1dna Thc
ORC l.O<..fficll.. nt ml.J. ...url.<, tlK opportumty ("o,>t of
producing d umt of commodIty by employ109 do­
me,>tlc re<,ource~ r.lther than Importing It ORe 1<,
u'>ually expre<,<,ed opportumty co<;t of dome<,tlc re­
source<; (10 dome<,tlc currency) dIVided by net for­
eign exchange earned or '>aved (m foreign currency)
or

mtl.rlln"mg l.Omponcnt\ Jnd bcmg cxpllclt In Its a~\ump

!Ion ... l.Onl.l.rnlng t IX \ub~ldy l.omponent\ J\ well J\ trJdJble
nontrau lblc l.O ...t bre Ikuown~ (Salinger 1986)

whcre
a'i - qu,mtlty of the tth Input u<;ed to produce one umt

01 the Jth output
P, J _ dome tlc pm.e ot the fth Input
p/ - dome lH. pnc.e of the Jth c.ommodlty
P," - border pnc.e of the tth Input
P/' - border pm.e of the Jth commodity

An EPC greater than I mdlcate<; Po<;ltlve protec­
tIOn (I e the commodIty enJoy<; an Imphclt sub<;ldy

The EPC (or effective protectIOn rate when
me.l<,ured m percentage<,) 1<; defined a<; the exce<,<; m
domc<,tlc v<lllle J.dded (at dome<;tlc pnce<;) over
trl.l. trddc vJ.lue ddded (dt world pncc<,) It mdlcJ.te<,
thl. combmed Impact of pnce pohcle<, on output<,
<md trdd<lble Input<, on producers mcentlve... J.nd
thcr<..fore It renect<, the mcentlve afforded for 10­

vc<,tment 10 J.n mdu<;try It can be expre<,<,ed J.<,
EPC] =V/ / V/, where EPC} 1<; the effectIve protec­
tIOn coef ficlent on the )th J.ctlvlty V/, 1<; the value
<lddcd at dome<;tlc pnce<; 10 the )th actIvIty and V/'
1<, the V<lllle added at world pnce<; (or mtern<ltlonal
pm.l.<,) To faclllt<lte computatIOn the EPC may be
dl.compo ed mto It<, output and mput component<,
d... follow ...

where
Y] = qUdnllty 01 Ith pnmdry nontrdded 1dc.tor u...ed In

the produc.t1on of d umt ot the Jth l.ollllllodlty
MP I = mdrglndl phy"'ll. 11 produc.t of the ,th Input In 11<;

be<;t dlterndtlve u\e h (or the dOllle ...tll. mdrket pnc.e
oj the Idc.tor WhlC.h .\ u...ed d... d ...urrogdte when
marglndl produc.t ... lie thft1l.ult to c.ompute d<; In th1'>
dndly"'I"')

P J = dome... t1l. pnle 01 the Ith Input
P/ = border pnc.e 01 the Jth output (c. I j tor Import ...

fob lor export ... )
A,} = qUdnlIty oj trdded Input t u...ed In produllng one

umt of the Jth output
P,' = border pnc.e oj the Ilh tr.tded Input (l I 1 for

Import... fob tor export<;
A ORC greater than I mdlcatc<, J.n mefficlent

.lctlvlly Thl'> mean<; th<lt It co<,t,> mOle In dome,>tlc
re<;ource<; to produce one umt of the product th.ln It
wIll cost to Import the same umt On the other
hand, a ORC Ie'>'> th<ln I Imphe<, that the activIty I'>
effiCIent and ...hould be encouraged A neg.1tlve
ORC however mdlcate<, neg.1tlve value .ldded .1t
world prlce<;

DRC = f- Y MP I> P J / (p \-~ A P \ JL) } LI}t
,=1 ,=1

Levels of protectIon

The m.lJor determmants of the level of protectIOn
In the economy are dome<,tlc output prlce<;. ex­
change rate<; mternatlOnal or border pnce<;, and
tramport and other dl\tnbutlon charge'> Notwlth-

(2)NPR = (NPC - 1)100
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standmg the limitatIOns of the nommal protectIOn
measure (for example, It does not account for the
effects of commercial policies on real exchange
rates or changes m terms of trade, and It IS limited
to output pnces and Ignores the mput sIde), It pro­
vides a convement way of showmg the divergence
between domestic and mternatlOnal pnces of com­
modIties The nommal protectIOn rate IS only mar­
gmally positive for all cereals except maIze, mdl­
catmg that exchange-rate reform and changes m
other variables have eroded most of the protection
enjoyed by these crops over the years For example,
m 1992 the level of protectIon for nce was only
20%, for sorghum and millet It was only 4%, and
maize was taxed at the rate of I % (table 8)

A more appropnate mdlcator of protectIon,
which mcorporates the effects of pnce mterventIons
at both the mput and output levels and the effects
of commercial policies on real exchange rates, IS
the effectIve rate of protectIon It IS defined as the
percentage excess (or shortfall) of domestic value
added over value added m border or world market
pnces at the shadow exchange rate There has been
a marked detenoratIOn m levels of effective protec­
tIOn enjoyed by all the cereals and thiS may be at­
tnbuted mamly to the mcrease m mput cost due to
the market lIberalIzatIOn polIcy Except for maize
(all productIOn techmques) and Improved millet
productIOn, all cereals enjoyed some mmlmal levels
of effectIve protectIOn m 1992 (table 8) RIce farm­
ers who own tractors enjoyed the highest level of
effective protection (35%), while mIllet produced
usmg tradItIOnal technology was the least protected
(3%) On the other hand maize farmers who owned
tractors were taxed most (35%)

ComparatIve advantage

ComparatIve advantage IS the ability of a coun­
try to produce a umt of a commodIty at lower op­
portumty cost of the domestIc cost of productIon
(SOCial and economic) employed than obtammg It
by Imports or some other means The mdlcator
used as a measure of comparative advantage m thIS
analysIs IS the domestIc resource cost coeffiCIent
(ORC) The ORC measures the cost of domestic
nontradable factors of productIOn used to earn
(export actiVIty) or save (Import-substitutIOn actIv­
Ity) a net umt of foreIgn exchange
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Among the cereals, sorghum and mIllet had
ORC coeffiCIents less than 1 at both the farmgate
and wholesale levels, mdlcatmg that these crops are
competitive, and that Ghana has comparative ad­
vantage m producmg them ThIS IS a marked Im­
provement m the performance of these crops over
theIr 1988 levels A major reason may be that rela­
tIVely fewer Imported mputs are employed m pro­
ducmg them RIce and maize, however, show dete­
noratlOn m theIr competItIveness at the wholesale
level, even though they contmue to be competitive
at the farmgate for all techmques of productIOn
Maize productIOn by Improved draft techmque
showed the hIghest ORC value, 359, mdlcatmg
that thIS technIque of productIOn IS the most un­
competitIve For nce, mechamzed nce productIon
where the farmer owned a tractor proved to be the
most uncompetltIve (ORC 2 49) mamly becau')e
the purchase cost and operatmg cost of tractor') In

Ghana are now prohibitive as a result of the liber­
alIzatIOn of mput and output pnces ThiS was also
true WIth maize production where the farmer owned
a tractor, m which case ORC was 2 48 (table 8)

Sensitivity analySIS

A baSIC lImitatIOn of the ORC measure IS that
bemg statIC, It does not mcorporate the effects of
changes m the Important variable over time One
way to remedy thIS shortcommg IS to conduct a
sensitIvity analysIs to see what effect changes In

these key parameters WIll have on the ORe esti­
mates Even though YIeld, exchange rates, transpor­
tatIOn rate, domestic and mternatlOnal pnces of the
commodity, and tradable mputs used to produce It
are all key variables m ORC analYSIS, sensitIvity
analysIs was done usmg yIeld and transportatIOn
rate only because of theIr Importance under the
present economIc enVIronment

Table 9 presents the combmed effects of SImul­
taneously mcreasmg yIeld by 20% and reducmg
transportatIOn rate by 10% on the levels of protec­
tion and comparative advantage of cereals The
senSItiVIty analyses mdlcate that mcreasmg Yields
and reducmg the transportatIOn (or dlstnbutIOn)
cost of cereals m Ghana substantially Improved
theIr competitIveness by about 20% to 50% For
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Table 8 Profitability protection and comparative advantage of cereals In Ghana 1992°
FinanCial ORC

Production method
b profit farmgate NPC NPR EPC EPR Farmgate Rural Wholesale

(<Z/ha) (Ok) (Ok) market market
Maize

Traditional 26988 099 -1 091 -9 042 051 1 19
Improved (draft) -68079 099 -1 073 -27 032 041 359
Advanced mech

Tractor ownership -107056 099 -1 063 -35 043 056 248
Tractor hire -44499 099 -1 091 -9 039 049 161

Rice
Traditional 16647 120 20 117 17 075 081 125
Improved (draft) 17607 120 20 125 25 067 074 162
Mechanized

Tractor ownership -22925 120 20 135 35 06 074 249
Tractor hire 13872 120 20 124 24 048 058 1 61

Irrigated
Tractor ownership 97899 120 20 132 32 024 034 140
Tractor hire 158358 120 20 132 32 017 025 103

Sorghum
Traditional 48992 104 4 103 3 051 057 068
Improved 41754 104 4 094 -6 039 047 062

Millet
Traditional 29132 104 4 103 3 069 075 087
Improved 9560 104 4 092 -8 054 062 078
Source Computed from field data
°NPC =nominal protection coeffiCient NPR =nominal protection rate EPC =effeclive protection coefficient EPR
=effecllve protection rate ORC =domestic resource cost
bAdvanced mechanized for 1986 and 1988 (for maize and nce) are eqUivalent to tractor ownerShip/hire for 1992
and Irrigated nce for 1986 and 1988 are also eqUivalent to tractor ownerShip/hire (under Irrigated nce) for 1992

Table 9 SensItivity analysIs Increase yield by 20% and reduce transport cost by 10%
Financial ORC

Production method profit farmgate NPC NPR EPC EPR Farmgate Rural Wholesale
(<Z/ha (Ok) (Ok) market market

Maize
Traditional 35988 100 0 092 -8 032 040 096
Improved draft -47964 099 -1 086 -14 019 026 164
Advanced mech

Tractor ownerShip -84147 100 0 081 -19 025 033 121
Tractor hire -21590 100 0 093 -7 024 032 097

Rice
Traditional 31333 120 20 120 20 059 064 1 01
Improved draft 40048 1 20 20 124 24 049 054 116
Mechanized

Tractor ownership 10933 120 20 1 29 29 039 049 1 41
Tractor hire 47704 120 20 123 23 032 040 106

Irrigated
Tractor ownership 172601 1 20 20 128 28 014 022 092
Tractor hire 231452 120 20 129 29 009 016 072

Sorghum
Tradilional 64192 107 7 106 6 039 045 055
Improved 67832 107 7 100 0 027 033 046

Millet
Traditional 40332 107 7 106 6 055 066 071
Improved 29189 107 7 099 -1 038 045 057

Source Computed from field data See table 7
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Table 10 Changing levels of protectIOn for cereals In Ghana (1986-92)
1986 1988 1992 1986 1988 1992

Production method" NPC NPR NPC NPR NPC NPR EPC EPR EPC EPR EPC EPR
(%) (%) (%) (%) (%) (%)

Maize
Traditional 1 10 10 099 -1 1 19 19 091 -9
Improved (draft) 135 35 1 10 10 099 -1 189 89 130 30 073 -27
Advanced mech 135 35 107 7 223 123 133 33

Tractor ownership 099 -1 091 -9
Tractor hire 099 -1 065 -35

Rice
Traditional 132 32 147 47 120 20 142 42 165 65 1 17 17
Improved (draft) 132 32 154 54 120 20 176 76 222 122 125 25
Mechanized 132 32 154 54 195 95 290 190

Tractor ownership 120 20 124 24
Tractor hire 120 20 124 24

Irrigated 132 54 154 54 176 76 204 104
Tractor ownership 120 20 1 35 35
Tractor hire 120 20 124 24

Sorghum
Traditional 035 -65 143 43 104 4 029 -71 1 51 51 1 03 3
Improved 034 -66 143 43 104 4 025 -75 175 75 094 -6

MJllet
Traditional 035 -65 152 52 104 4 029 -71 162 62 1 03 3
Improved 034 -66 152 52 104 4 025 -75 1 91 91 092 -6
Sources For 1986 Salinger (1986a) For 1988 Asante Asumlng Brempong and Bruce (1989) For 1992 field data
"Advanced mechanized for 1986 and 1988 (for maize and nee) are equivalent to tractor ownership/hire for 1992 and Irrigated
nee for 1986 and 1988 are also equivalent to tractor ownership/hire (under Irrigated nee) for 1992

example, the ORC for maize produced by tradi­
tIOnal methods Improved from 1 19 to 0 96, while
mechamzed nce, when the farmer owned a tractor,
Improved from 2 49 to 1 41 There was also some
mmlmal reductIOn 10 both the level of protection (as
10 the case of nce) and taxatIOn (as 10 the case of
maize) The ImplIcatIOn IS that agncultural polICies
that encourage farmers to mcrease produCtiVity and
also reduce transport cost for mputs and outputs
can Improve the competitiveness of cereals 10

Ghana, particularly for maize and nce that are
traded

Changmg protection and comparative
advantage

Economic mcentIve mdlcators computed at dif­
ferent polOtS over time prOVide an approximatIOn of
the dynamiC enVIronment that IS usually not cap­
tured 10 static analySIS and allow comparative as­
sessment to be made as vanables change from year
to year Table 10 shows that the protectIOn for
maize declIned between 1986 and 1992 Mecha­
mzed maize productIOn (the most common practice
on commercial farms), which enjoyed a 35% nomi­
nal protectIOn and 89% effective protectIOn 10
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1986, was taxed at the rate of I% nommal protec­
tIOn and 9% effective protectIOn by 1992 The
protectIOn for lITIgated nce, which mcreased from
32% nommal and 76% effective 10 1986 to 54%
nommal and 104% effective 10 1988, declIned to
20% nommal and 24% effective, on the average, by
1992 Sorghum and mIllet, however, moved from
taxatIOn at the rate of 66% nommal and 75% ef­
fective m 1986 to enJoy protection of more than
40% nommal and 70% effective m 1988 But thiS
protectIOn eroded qUIckly In 1992 Improved sor­
ghum and mIllet enjoyed only 4% nommal protec­
tIOn and were taxed about 6% It could be argued
therefore that the major factors that precipitated the
eroSIOn of protectIOn for cereals 10 Ghana, particu­
larly between 1988 and 1992, were exchange-rate
lIberalIzation, which made the domestic cost of Im­
ported mputs such as fertilIzer, machmery, lubn­
cants, and agncultural chemicals rather high, the
declInmg real domestic pnces of cereals With the
contmual devaluatIOn of the cedi, and the low yields
of cereals

The ORC coeffiCients (table 11) show that ce­
real productIOn was competitive at the farm level
for 1986 to 1992 ORC estimates remamed less
than 1 throughout the penod except for mechamzed
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pnce'> to the world pnce'> (a'> ...umlng th<lt thc pncc"
paid to producer'> In the local market .Ire the mo'>t
relevant for the analy,>I,» by Ca'>'>el ... l<lw or the
law of one pnce ' a'> follow'>

or P, =Pr Eo F" where
P, = pnce paid to the exportable crop produllr In

dome,>tll currcncy
P, = world pnce of exportdble lrop III forclgn cxdldngc
E = nommal (or offICIal) cXlhangc rate
t, = export tax
k, = dOme'illl pdrallel markcl pm.e dl"torlion
F , = prllc dl'ilortmg polily ddJustment fJuor lor

cxport<,

Slmll<lrly, If one con"'lder... food Import" dnd how
much they are '>old on dome... tlc p<lrallel m,l! KLt ...
the price paid to f<lrmer'i on the...e mdrKLh C.In bL
rel<lted to the world pnce <l'> P, =P, Eo (I + 1,)( I +
kJ or P, = Pr Eo T.. where P, I'" pnce paId to lITI­

portable crop producer'> In dome...tlc currency P, 1<,

world price of Importable crop In foreign eXLhdngl.
t, I'" Import tanff rate T~ IS pnce dl ...tortlng policy
<ldJu,>tment factor for Import'> Lo I'" nominal (01

offiCial) exchange rate and k, I'" dome<,tlc parallel
m<lrket price dl,>tortlOn

The b<l... lc a"''iumptlOn I'> th<lt we <lre dealing With

m,lI/e ,md nce At the whole"dle level the com
pltlllvene...... of m,lIze whIch Improved between
1986 and 1988 hy 20C'!c to 400l- (on the <lverage)
declined <lg.l1n hy .thout the "ame m<lrgm between
1988 <lnd 1992 The competltlvenc'>'> of nce <ll'>o
Improved bLtween 1986 dnd 1988 but nce pro­
duced under Irng<ltlOn becdme Ie,>" competitive
l:x.tween 1988 .lnd 1992 d" ORC e"tlmate,> In­

crLd...Ld flOm 0 79 to 1 01 or more The competl­
tlvLnLS" of "orghum .tnd mllkt wor'>ened between
1986 ,md I988 hut Improved between 1988 and
1992 a... DRC deLrc<l"Ld from over I on the average
to k",> them I for <lll PloductlOn technologle...

The cfkct of policy ch,mge" on the competltlve­
nL"" of cLre.l].., In Gh.md 1M'> therefore been mIxed
hctwLen 1988 .md 1992 WherCd... the compelitlve­
ne...... of ...orghum dnd millet Improved the competl
tlvcnL"... mdlle ,md nce (whIch .Ire the mo...t Impor
t,mt cercd]..,) wor...cnLd probdhly bec,tu'>e more
ImpOltLd Input<, .Ire u'>Ld for producmg maize dnd
nce them fOl prodUCing "01 ghum and mdlet

Exchange rates and the trade reg/me

The Impdct of lhe tl <lde regime <lnd exchange­
r<lIL policy mdY be e...tlmated by relatmg dome'>tlc

P, = P, E, (I-t,> (I-t.,) (1)

Table 11 Changing comparative advantage indicators for cereals In Ghana 1986-92
ORC farmgate ORC rural market ORC wholesale market

Production method' 1986 1988 1992 1986 1988 1992 1986 1988 1992
MaIze

Traditional 068 042 076 051 172 119
Improved (draft) 059 040 032 053 041 197 139 359
Advanced mech 054 133 037 227 135

Tractor ownership 039 056 248
Tractor hire 043 049 1 61

Rice
Traditional 077 058 075 064 081 167 122 125
Improved (draft) 071 061 067 070 074 190 173 162
Mechanized 159 027 035 816 152

Tractor ownership 060 074 249
Traclor hire 048 058 1 61

Irrigated 034 017 022 124 079
Tractor ownership 024 034 140
Tractor hire 017 025 103

Sorghum
Tradilional 040 057 051 063 057 051 083 068
Improved 020 078 039 089 047 030 12 062

MII/et
Traditional 040 080 069 089 075 051 12 087
Improved 020 080 054 091 062 030 123 078
Sources For 1986 Salinger (1986a) For 1988 Asante Asummg Brempong and Bruce (1989) For 1992 field data
•Advanced mechanized for 1986 and 1988 (for maize and rice) are equivalent to tractor ownership/hire for 1992 and
Irrigated rice for 1986 and 1988 are also eqUivalent to tractor ownership/hire (under Irrigation) for 1992
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Table 12 Regression results for cereal price rel­
atives (Based on annual data from 1980-92 figures In

parenthesIs are t-ratlos )
Dependent Independent vanables

vanable Constant In (Py / Px) In PCV ~ D W •
In(Pz'/P) 49423 0515 -08325050187

(09960) (28871) (-10104)
In (PZ2 / Px) -06877 07966 00980 072 1 77

(-0 1255) (53315) (0 1078)
• Earlier D W estimates which indicated a higher degree of
POSitive autocorrelation were corrected With the Cochrane Orcut
procedure

Significant at the 1% level Significant at the 5% level

a small open economy producmg three types of
goods exportable crops Importable crops, and
nontradable crops ForeIgn pnces, nommal ex­
change rates, export subsIdIes/taxes, and Import
dutIes determme the domestIc nommal pnces of
traded goods Supply and demand factors (WhICh
are a functIOn of trade and exchange-rate polICIes)
determme the domestIC nommal pnces of nontraded
goods

Now we can mtroduce the farmgate pnce (or
producer pnce) of nontradables (P) and establIsh a
structure of relatIve pnces between traded and
nontraded commodItIes

PJ P = (Eo/ P )Pr(l - (,)(1 - k ,) (4)

P'; P = (Eo/ P )P,(I + t»(1 + kJ (5)

and

P, / P, = (P'; Pr)(I + t,)(1 + k,) / (I - t,)(1 - kJ (6)

EquatIons (4) and (5) mdlcate that the real ex­
change rate proVIdes a measure of the relatIve
pnces of Importables and exportables to home
goods m the economy EquatIOn (6) ImplIes that the
domestIC pnces of Importables relatIve to export­
abIes depend on world pnces, trade regIme, and
other polIcy measures (e g , tarIffs)

Dornbusch (1974), Sjaastad (1980), Oyejlde
(1986), and Tshlbaka (1986) have demonstrated
that by adoptmg a three-sector model m WhICh o-en-b

eral eqUIlIbnum IS ImplIed m the nontraded goods
market and relatmg It to equatIOns (4), (5), and (6),
we can establIsh a relatIOnshIp (see Oyejlde 1986
and Tshlbaka 1986 for the theoretIcal denvatIOn)

In (P / P J = a + b In (P, / P,) + e (7)

where a IS a constant, b IS the InCIdence parameter,
and e IS the error term The InCIdence parameter, b
determmes the mduced change m the domestIC pnce
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of nontraded goods relatIve to traded goods that has
resulted from the change m domestIc pnce of Im­
portables relatIve to exportables Thus b measures
the effect of trade and exchange-rate changes and
how the resultant changes In relatIve pnces are
shared among the sectors In the context of the food
subsector of Ghana's economy, maIze and nce are
conSIdered tradables and sorghum and mIllet non­
tradables

Although the effects of exchange rates and trade
polICIes on agnculture may be broken down Into
two components-subStItutIOn effect and Income
effect-thIs analySIS concentrated, due to data
lImItatIOns, mamly on the SubstItutIon effect The
estImated regressIOn equatIOns had per capIta m­
come (PCY) mcluded as an addItIOnal explanatory
vanable because the tIme senes data used VIOlated
the ImplICIt assumptIOn of constant mcome and
productIve capacIty made for the model, equatIon
(7) Thus the estImated equatIOns are of the form

In P / P, = a + b In P> / P, + C In pey + e

The movement of the domestIc pnces of these ce­
reals both In absolute and relatIve terms, and the effect
of exchange rates on the movement of these pnces
were estImated by regressIOn analySIS The results
based on annual data for 1980 to 1992 are presented
In table 12 P, IS pnce mdex for maIze (exportable
crop), p) IS pnce Index for nce (Importable crop),
P I IS pnce mdex for sorghum, P.2 IS pnce mdex for
mIllet and PCY IS per capIta GDP at 1977 con­
stant pnces (as proxy for mcome) But PCY IS not
sIgmficant for any of the estImated equatIons, sug­
gestIng that ItS effect on cereal pnce relatIves may
be rather mdtrect

The estImated value of the mCldence parameter
IS slgmficant at the 5% and I% levels, respectIvely,
for the estImated equatIons (table 12) The parame­
ter estImate of 0 52 ImplIes that as a dIrect effect of
trade and exchange-rate polICIes, the domestIc pnce
of sorghum relatIve to maIze WIll Increase by
052% as a result of a 1% nse m the domestIc pnce
of nce relatIve to maIze (both of whIch are traded
cereals) SImIlarly, the domestIC pnce of mIllet
relatIve to maIze WIll mcrease by 0 80% as a result
of a 1% nse In the domestIc pnce of nce relatIve to
maIze Thus, for example, If the domestIc pnce of
nce (an Importable cereal) mcreases by 1% due to
the ImpOSItIOn of a tanff or some other trade pol-
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ICy It will gener<1te <1n Imphclt tax of 0800/c on
mdlze (d tr<1ded cereal) thereby reducmg the rela­
tive mcentlve to produce maize and .1t the <;ame
time cdu<.,mg the pnce of millet (a nontr.1ded cereal)
to n<.,e

Thu.. exchange-r.1te hber<1hzatlOn .1nd tr.1de
pohcle<; which tend to protect the Importable cereal
(nce) havl.- <1dver<;ely <1ffected the productIOn of the
l.-xportable cere<11 (mat7e) and h.1ve reduced the m­
Cl.-ntlve to produce maize relative to nontraded ce­
rl.-<1I<., (<.,orghum <1nd millet)

Summary and Polley
Implications

Gh<1n.1 <., Economic Recovery Progr<1m <1nd the
,IWK lUted Structur<11 Adju<.,tment Progr<1m (SAP)
IMve centered on exch<1nge r.1te hber<1lizatlOn <1nd
thL dLrl.-gul,ltlon of mput <1nd output m<1rket<; m <111
<.,Lctor<; of the economy Partlcul.1rly m the third
plM..e of the adju<.,tment proce<;<; which beg.1n m
1989 (the hber,lhz.1tlon <1nd growth pha..e) flexible
Lxch,mgl.- rate<., for the cedi were effected <;ub<;ldle<.,
on <lgllcu!tur.1! Input<., were removed <1nd .1dmml<.,­
tered pnce<., for m<1jor agncultur.1l products (except
l.-OCO,I) were ,lboh<"hed The m.1croeconomlc envl­
ronmLnt genl.-r<1ted under the SAP ,md II<> effect on
<.,m<1I1-~c.1le farmer<., who produce the bulk of
Gh<1nd <., .1gncultur<11 output have direct Implica­
tlOm for <1ggreg,lte ,lgncultur<11 output, re<.,ource
,1Iloc It IOn <1mong <.,ector.. , .1nd foreign exch.1nge
L.1rnlng<., Thl<., <.,tudy h<1<., <1ttempted to provide <.,ome
l.-mplflc,ll l.-vldence of thL pohcy produCtiVity, .1nd
compl.-tltlvene<;<., Ilnk,lge<., In the cere<11 <;ub<,ector of
Gh,m,l <., economy More <;peclfically, the effecl<> of
Lxch.1nge r<1te hber.1hzatlOn and the remov.1l of .1g­
ncultur,ll mput <.,ub<;ldle<; on the produ'-llvlty .1nd
competltlvenes<., of cere<1b m Gh<1na have been
LXdmmed

LLvel<" of productivity at the farm level for van­
ou<., tl.-chnologle<., of cereal productIOn measure<; of
protection <1nd comp<1ratlve advantage and the ef­
feLt<., of fll.-xlble exchange rate 'I on relatlve pnce<; of
cLreals were <1n<1lyzed USing pnmary and secon­
d<1ry d.1t<1 the <.,tudy ..hows that exchange-rate hb­
l-f,lhzatlOn and the removal of agncultural Input
<.,ub<;ldle<., together with other trade pohcle<; (e g ,
t,mff..) h,lve had <;ub..tanllallmpact on the produc­
tivity and competltlvene<;<; of cereal<" 10 Ghana

The productiVity of l.1nd under cereal cultlva­
tJ(m, on the ,werage mcred..ed lx.tween 1986 and
1988 when ..orne of the mo<.,t Import<1nt .1gllcultural
mput<; (fertllizer<; machmery Ltc) ..ttll enjoyed
'lome level .. of <,ub<;ldy However, between 1988
and 1992 l.1nd productivity gener<1l1y declmed a..
reduced u<.,e of farm mpul<> due to their high co<.,t
after hberahzatlOn and a pohcy of Input <.,ub<.,ldy
removal W.1.. Implemented The gOvLfnment objec­
tive of mcre.1<,ed productiVity In eerL.11 productIOn
for food <,elf <.,ufficlency .1nd food <,eeunty therefofL
<;uffered a <"etback under thl<' pohcy Thu<, If the
government contlnue<; to pur<,ue productiVity m­
cre.1<.,e<., for cereal farmer<; a.. <1 pohcy objective, It
Will be nece<;<;ary to Introduce <.,ome type of <.,elec­
tlve <;ub<;ldy that 1<; both mput and crop <;peclfic
Thl<, could be given a<; credit m the form of input<,
(a<; part of a technological package) to f.1rmer<;
The ImplementatIOn could be done by a pnv.1te fi­
nanCial In<;tltutlon with a government guarantee for
the mtere<;t on the credit and the leve]., of <;ub<;ldle<,
Involved

In term.. of fin.1ncI<11 Ieturn<" the effLct of
exchange-r.1te hberahzatlon .1nd Input-<.,ub<.,ldy re­
moval on cere<1l<; m Ghana h<1.. been mixed The
high productIOn co<;t and the <.,ub<;equent decrea<.,e m
produCtivity on cereal wor..ened the fin<1ncl<11 re­
turn<; per hectare to m.1lze <1nd nce farmer<; For
example on the <1verage maize f<1rmer<; (except
tho<;e u<;mg traditional technologle<;) received nega­
tive financial return<; per hectare In 1992 On the
other hand finanCial return<, per hect.1re for <;or­
ghum and millet farmer<., mcrea<,ed between 1986
and 1992 Thl<; wa<; due more to Incre<1<;e<; m output
pnce<; than to productiVity Incre.1<;e<;

The hberahzatlon pohcy ha<; re<;ulted In the ero­
<;Ion of protectIOn enjoyed by cerea]., produced m
Ghana A 54% nommal protectIOn enjoyed by nce
10 1988 declmed to 20% m 1992 and maize, which
enjoyed a 10% nominal protectIOn m 1988 wa<;
taxed Imphcltly at the rate of I % In 1992 The
nominal protectIOn for <;orghum and millet al<;o
declined from more than 40% In 1988 to only 4%
In 1992 Moreover, high Input cost<; me<1n th<1t <111
cereal<; except nce moved from Po<;ltlve effective
protection (about ~~o/c for mechamzed m<1lze and
more than 70% for Improved <;orghum and millet)
In 1988 to taxatIOn by 1992 (15o/c Imphclt t<1X on
matze and 6% on <;orghum and mtllel) The Imph-
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cation IS that the economIC environment under the
lIberalIzatIOn polIcy dId not favor cereal productIon
because It resulted 10 a resource squeeze on the
subsector, partIcularly for maIze, WhIch has poten­
tial for export Considenng the Importance of
maIze to Ghana s food economy (maIze IS the ma­
Jor staple cereal), It wIll be appropnate to put 10

place a program that targets and promotes maize
productIOn (along With the other cereals)

The effect of lIberalIzatIOn and mput-subsidy
removal on cereals has been mixed Whereas the
competitIveness of sorghum and millet Improved
between I988 and 1992 at the farmgate and whole­
sale levels (probably because they reqUire fewer
Imported mputs), maIze and nce showed detenora­
tIOn 10 their competitiveness at the wholesale level
dunng the same penod A sensitIvIty analysIs
showed that yIeld mcreases for the cereals and
lower transport cost 10 both the mput and output
markets can substantially Improve theIr competi­
tIveness Also, analysIs of cereal pnce relatives
mdlcates that tanffs (and other such polIcIes) on
nce, which IS an Importable cereal, adversely affect
maIze (an exportable cereal) and cause hikes 10 the
pnces of the nontradable cereals (sorghum and
millet) on the domestic market Thus the ImposItIOn
of exceSSIve tanffs may not be the best polIcy be­
cause of ItS unmtended sIde effects on other cereals
A more pragmatIc polIcy for cereals 10 Ghana
should aim at productIvity mcreases through crop­
targeted programs
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Determinants and Effectiveness of
Government Expenditure Policy In
Ghana's Agricultural Sector
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SUMMARY
In the last three decades, Ghana has been ruled by a senes of regImes wIth varyIng polItI­
cal and economIc agendas All have used publIc expendIture as a polIcy Instrument to
shore up growth In Ghana's agncultural sector, the backbone of the natIOn s economy De­
spIte these efforts, aggregate agncultural productIvIty generally declIned over the study
penod, 1960 to 1987, raISIng questIOns as to the hIstory, determInants, and effectIveness of
publIc agncultural expendItures m Ghana

AnalysIs of data over the study penod shows that annual government agncultural expendI­
tures have tended to be low In Ghana, averagmg 1 50% of gross natIOnal product, 1 51 %
of gross domestIc product, and 8% of total government expendIture In real terms, publIc
expendItures on agnculture peaked m 1965 and then declIned by nearly 80% by 1987

SInce becommg a republIc m 1960, Ghana's government has been largely domInated by
mIlItary regImes, wIth cIvIlIan governments rulIng from 1960 to 1966, 1969 to 1972, and
1979 to 1981 An examInatIOn of agncultural expendItures by government type shows that
the average annual real government expendItures on agnculture have been 71 % hIgher un­
der cIvIlIan regImes Whereas It has grown by an average of 6 2% per year under cIvIlIan
governments, It has declIned by an average of 1 7% annually under mIlItary governments
Although the average share of agnculture In total publIc expendIture has been nearly
eqUIvalent for the two types of government, a negatIve correlatIon IS found between the
shares of defense and agnculture m total government expendItures

The governments of Ghana have vanously pursued eIther a socIalIst or a market-onented
approach to natIOnal economIc development As expected, a companson of government
expendItures by econOmIC onentatlOn for the years 1960 to 1986 shows that the annual
growth of real government expendIture on agrIculture has been hIgher dunng SOCIalIst re­
gImes than dunng market-onented regImes, averagmg 6 3% for the former and -6 0% for
the latter SImIlarly, agnculture' s share of total government expendItures has been slIghtly
htgher under SOCIalIst admmlstratlOns One of the goals of the economIc polIcy reforms In­

troduced mto Ghana In Apnl 1983 under the IMF-World Bank-supported Structural Ad­
Justment Program IS to expand agrIculture's share m total publIc expendItures to 18% The
fact that agnculture's share In total government expendItures fell from 11 4% In 1983 to
6 0% In 1986, durIng a penod when market-onented polICIes were bemg Implemented,
further supports the hypotheSIS that market-onented regImes tend to commIt relatIvely
fewer financIal resources to agrIculture
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A policy reactIOn approach I'> taken to a<;certam the determInant<; of government agncul­
tural expenditure'> Standard economIc causahty te.,t,> were u<;ed to te'>t which v.1n.1ble.,
may have affected the level of public expenditure'> on .1gnculture It wa<; found th.1t gro.,.,
dome.,tlc product from .1gnculture, per-capita agncultural Income government tax reve
nue total government expendlture<; and the ratIo of agncultural to nonagncultur.11 mcome
have exhibited a cau<;al relatlOmhlp with the level of public agncultural expendllUlL" Thr.,
growth of public agncultural expendIture'> wa'> found to be hnked to growth m r.,lght van
dble'> IncludIng tot.11 agncultural output, per-capita agncultural mlOme, the 1.1110 of .1glI
cultural to nonagricultural Income and total government tax revenue The .,hJre of agncul
turc m total government expenditures wa<; al<;o found to be hnked to ughl vall<lble\
Includmg tot.ll agncultural output per-capIt.1 agncultural Income lhe r<lt1O of ,lgncultUl.l1
to nondgncultural mcome and pnce'>, the real world pnce of coffee .lnd 11K type of eco­
nomic m.lnagement

Thc.,e cau.,dhty te<;t re,>ult., Indicate that public .lgncultur.11 expendllun.. kvd\ <II e deter­
mmed by public financIal re<;ource aVaJlablhty and the perceived nr.,ed to <lccomph\h thr.,
.1grlcultural pohcy obJective'> of (I) Increa<;mg agricultural output (2) Incre.l.,mg the 111

come of agncultural worker<; and (1) mcrea'>Ing .lgrlcultur<ll mcome\ retltlve to mcomr.,\
m the re'>t of the economy

A varY10g p.lrameler agncultural-output functIon wa\ u.,ed to e.,tIm.1lc the r.,ffectIvr.,nr.,\\ of
rC.1I government expendlture<; In Increa'>mg aggregate .1gncultur.11 output The d.l.,tIClty of
re.11 .1gncultur.11 output with re'>pect to re.ll public agncultural expcndllUre., W.1\ CJkul.ltcd
from lhe regre'>'>lOn re\ult'> It wa'> found that the .lver.lge pohcy-effcctlvcnr.,\\ d...\tKlty fOl
lhe penod 1965 to 1987 wa'> -0297'\ Implymg that .1 10% mcre.1\e m lhe weIghted V.ln­
able repre'>entmg agncultural ,>pendmg ha<; corre<;ponded with an JVerdge deCKd\e of
297% In totdl agncultural output The effectlvene'>\ of agncultur.11 expendlturr., pohcy dp­
peJr\ to have vaned over the \tudy penod, bemg le.1.,t meffective m the 1980\ dnd mo\t m­
effective 10 the 1970<;

The .,tudy re<;ult<; clearly <;how that the type of government and the type of economIc mdn­
.lgement have made a dIfference In the level and rate of growth of findncidl re.,ource\ de­
voted to agnculture The ImplicatIOn I'> that to relea<;e pubhc financl.lI re.,ource., for JgII­
cultural development there I'> need to reduce public defeme expendlture\ .lnd to encourJgr.,
the democratIc electIOn of CIVIlian admInIstratIOn'> In addItIOn any dnve towJrd .l m,lrket
onented economy '>hould be tempered WIth careful control of public expendlture\ to ker.,p
agnculture from sufferIng further

The e<;tlmated policy effectIvene'>'> elastlcltle<; mdicate that publIc .1gncultural expendlturr.,
pohcle\ have been generally meffectlve 10 mducmg mcred'>es 10 dggreg.lte .lgncultur.ll out­
put dunng the penod It 1<; Important therefore, to revIew pubhc expendIture polley In gen­
eral and government agncultural expenditure policy m partIcular, If pubhc expendIture
policy 1<; to playa meanmgful role m Ghana',> agncultural development proce\.,

S
mce Gh,m.1 '> mdependence 10 1957 a <;ene<; est '>hare of the natIon., gro<;<; dome.,tlc product,
of government<; of varymg politIcal and eco- has been charactenzed by declmIng prodUc!Ivlly
nomIc per<;ua<;lon<; have u'>ed publIc ex- over the <;tudy penod, 1960 to 1987 TIm r.lI\r.,\ lhr.,

pendlture'> a'> a policy m<;trument to ,>tImulate questIOns
growth m the agncultural '>ector The commitment • What ha<; been Gh.lna ., hl,>lory of public ex
to \horlng up agncultural prodUCtIVIty WIth pubhc penditures on agnculture')
Lxpendlture<; h,\., vaned over time and by admml-

• What key factor'> h.lve determmed the .lmounl
\tratIon In general the re'>ult'> have been dlsap-

of pubhc expenditure., on Ghana \ agncultur.ll
pomtmg The agncultural .,ector, whIch proVIde'> sector') Ha'> the type of governmcnl-clvlh.ln
over h.llf of the natIOn., employment and the larg- versu'> mlhtary, ,>oclah<;t ver.,u., m.lrket-on-
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Table 1 Description of successive government administrations In Ghana 1960
to 1987 '

Period

196066
196669
196972
197278
197879
June Sept 1979
197981
1981 83
198387

Administration

Convention Peoples Party (Nkrumah)
National Liberation Council (Ankrah/Afrlfa)
Progress Party (Busla)
National Redemption Council (Acheampong)
(Akuffo)
(Rawlings)
People s National Party (L1mann)
ProvIsional National Defense Council (Rawlings)
PNDC (Rawlings)

Type of
government

CIVIlian
MIlitary
CIVIlian
MIlitary
Military
Military
CIVIlian
Military
Military

Economic
management

SOCialist
market oriented
market oriented
SOCialist
SOCialist
SOCialist
market oriented
SOCialist
market oriented

ented-affected the share of annual budgets
allocated to agnculture?

• What measurable effect have government ex­
penditures had on Ghana s total agncultural
output?

Despite the relevance of these questIOns to the
effectIve management of agncultural growth m
Ghana, these subjects suffer from a dearth of stud­
Ies and mformatIon As ElIas (1981) observes, ex­
Istmg studies of publIc expenditure polIcy tend to
focus on the macro-economy rather than the agn­
cultural sector, or they are confined to exammmo-b
the effectIveness of speCific publIc programs such
as agncultural research or the development of lITI­
gatIOn systems Moreover no empIrIcally tested,
theoretical model of the determmants of agncul­
tural expendIture polIcy IS apparent m the agncul­
tural economics lIterature Schuh (1981) and
Rausser (1982) observe that the determmants of
agncultural polIcy deCISIOns are largely unknown
Although general procedures for treatmg govern­
ment expendItures as an endogenous vanable eXIst
(HeIdhues 1976, LattImore and Schuh 1979,
Rausser, LIchtenberg, and LattImore 1982,
Rausser 1982 Fosu 1986, Fosu 1987, and TheIl
1964), most empIrIcal studIes treat publIc agncul­
tural expenditures as an exogenous vanable An
attempt by ElIas (1985) to estImate the determI­
nants of government agncultural expenditures em­
pIrIcally was largely thwarted by collmearlty prob­
lems mherent m hiS model and hiS faIlure to proVide
any theoretIcal underpmmng for the arguments
used m hiS regressIOn equatIOns

Most research relatmg to the economic polICies
affectmg agnculture has centered on normatIve or
prescnptIve Issues rather than on pOSItIve analySIS
While the relevance of exammmg normative Issues
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IS mdlsputable, pOSItIve analyses must also be per­
formed If the determmants and effectiveness of ag­
ncultural expenditures are to be understood and
future expenditure polIcy trends are to be predicted
ThiS study attempts to narrow thiS gap m knowl­
edge by exammmg the history and estImating the
key determmants and measurable output effects of
Ghana s agncultural expenditure polIcy from 1960
to 1987

Pattern of Government
Expenditures on Agnculture

Composition of agncultural
expenditures

Successive Ghanaian governments (table 1) have
expended varIOUS amounts of publIc funds to
stimulate the natIOn's agncultural development
Interviews WIth personnel from the mlmstnes of
agnculture, finance, and economic planmng and
from the Accountant General s Department reveal
a lengthy lIst of agricultural expenditure Items

All post-mdependence governments have fi­
nanced the admlmstratlOn of the mmlstnes and
publIc corporatIOns accorded a stake m the man­
agement of Ghana's agncultural sector PublIc
momes have been devoted to Improved seed mul­
tIplIcatIOn, plant disease and pest control, lITIga­
tIOn, land reclamation and drainage, land planmng
and soIl conservatIOn, fertilIzer Import and dlstn­
butlOn, and the maintenance of a farm supplIes
umt To encourage lIvestock productIOn, govern­
ments have financed ammal husbandry Improve­
ment programs, vetennary serVices, rabbIt projects,
poultry hatchenes, and the acqUisitIOn of artifiCial
inseminatIOn matenals Governments have also Im­
ported, dlstnbuted, and subSidized farm Implements
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and mechdnlcal eqll1pment Fdfmer<; u<,e of tractor­
hire <,ervlce<, ha<, been <,ubsldlzed pdrtlcularly dur
mg the Nkrumdh dnd Busla reglme<, Fdrm labor
u<,e ha<; been <;ub<;ldlzed partlculdrly on COCOd
fdrm<, dUring the Bu<;m regime The Nkrumah re
glme e<,tdbll<;hed <,tdte crop fdrm<, dnd mlll<1ted f<1rm
<;ettlement <,cheme<, m p,ut to take ddvdnt<1ge of the
hydroelectric power generated dfter con<,tructlOn of
the V01td Dam The Nkrumah regime ,11<'0 <1llocdted
fund<' for the e<,tdbllshment dnd m<1mtenance of <1
Fdrm Worker<' Bng<1de and the United Gh,md
Fdrmer<, Cooperdtlve Councll Government<, have
fin<1nced <1gncultural re<;edrch and extemlOn activi
tle<, dnd the dl<,<,emmdtlOn of dgncultur<1l mformd­
tlOn vIa public,ltlOn<, r,ldlO and televl<,lOn Rural
mfra<,tructure <;uch <1<; electnclty potdble wdter
<,upply agncultural <,tordge f,lcilltle<, health dnd
other <,oclal <;ervlce<; and feeder road<' to fdrmmg
commUnltle<; hdve dl<,o been findnced or <,ub<,ldlzed
by public mOnle<, Fmally, government<, have ex­
pended public fund<' to <,upport fdrm product
prlce<, <,Ub<,ldlze fdrm credit dnd provide chedp
food to urbdn dwellel<' The reldtlve Import<1nce of
edch of the<,e expenditure Item<, could not be de­
termined due to IdC,", of dcce<,!,lble d<it<i

Agncultural expenditure levels
1960-87

Tlme-<,ene<; ddta on nomlndl government dgrl
cultur,t1 expendlture<, In Gh<1nd <,how<, d drdmdtlc
e<,cdldtlOn from 1960 to 1987 Thl<, reflect<, the
rdpld mfl<itlon m the cedi rdther th,m redl Improve
ment m the level<' of government re<,ource<, devoted
to ,lgnculture When nommdl tImc-<,ene<, ddtd 1<,
defldted by the ndtlOndl con<,umer pnce mdex It 1<,

Million
cediS

100

1965 1970 1975 1980 1985

Fig 1 Real government expenditures on
agriculture 1963-87
Source Ghana Statistical Service and Account General s
Department Figures deflated by national consumer pnce
mdex

obvlou<; th<1t redl government '>pendmg on <1gllcul
ture pe<1ked m 196') dnd h<i<, declined by roughly
80% <;mce then Up<;lIlge<, m redl government
<,pendmg In the fir<,t half of the 1960" dnd <igdm In

the 1970<, were over<;hadowed by <,h<1rp declme<' In

redl government "pendmg from 1966 through 1969
dnd from 1981 through 1984 (fig I)

Ddtd on annudl public expenditure" on dgrlcul­
ture relatIve to other economic med<;ure<, aho mdl­
c,lte low dnd generdlly declining level'> of goveln­
ment d<;<,I<,tdnce to dgrlculture For example
government dgrlcultural expendllure" reldtlve to
GNP averdged I 69% I 57% dnd I 19% for the
1960<; 1970<; <ind 1980<, re<;pectlvely Slmlldl
decline<; m agncultural d<,<;I<,tdnce are eVIdent when
government agllculturdl expendlture<, dre comp<1red

Table 2 Mean annual government expenditures on agriculture relative
to GNP GOP, agncultural GOP agnculturalland area, and labor
employed In agriculture, various periods 1960-87

Vanable" 1960s 1970s 1980 87
Real agr expenditures (tt millions) 254 13 223 41 117 47
Agr expenditures I GNP (%) 1 69 1 57 1 19
Agr expenditures I GOP (%) 1 66 1 62 1 17
Agr expenditures I GOP Ab (%) 438 296 215
Real agr expenditures I haC (tt) 9603 8338 4223
Real agr expenditures I agr labor Unit (tt) 133 15 109 71 48 06

196087
13820

1 50
1 51
299

7507
9655

Source Ghana Statistical Service Accountant General s Department FAO
"Real figures obtamed by deflating nominal figures by the national consumer price mdex
usmg constant 1977 prices
bAgricultural GDP Data not available for 1960 64 means exclude these years
cDue to data limitations 196064 and 1987 are excluded
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%

budget share avaIlable to other sectors of the econ­
omy, such as agnculture

An exammatIOn of agncultural expendItures by
type of government shows that the average annual
real government expendItures on agnculture have
been 71 % hIgher under CIvIlIan regImes than under
mIlItary regImes SImIlarly, real government ex­
pendItures on agnculture have grown by an average
of 6 2% per year under CIvIlIan regImes, whIle de­
clImng by 1 7% per year under mIlItary regImes In
both cases, the coeffiCIent of vanatIOn IS hIgher for
the mIlItary regIme averages, IndIcatmg a greater
degree of relatIve dIsperSIOn and uncertaInty In the
annual budget amounts dedIcated to agnculture
under mIlItary regImes than under CIvIlIan regImes
(table 3)

Because total government expendItures have also
tended to be hIgher under CIVIlIan regImes the av­
erage annual share of agncultural expendItures
relatIve to total government expendItures I'> nearly
eqUIvalent for the two government types A (-test
shows no sIgmficant dIfference between the two
means at the 5% level of '>Igmficance (table 3) The
trade-off between government spendIng on agncul­
ture and defense IS more apparent when the corre­
latIOn between defense '>hares and agnculture
shares of total government spendIng are examIned
by government type The product moment correla­
tIon coeffiCIent IS -0 64 for CIVIlIan regImes and
-0 53 for mIlItary regImes, IndIcatmg an Inverse re­
latIOnshIp between mIlItary and agncultural shares

4

12

16

2529 62 866
(033) (49) (036)

1803 -1 7 815
(041) (132) (035)

Type of
government

Table 3 Mean real government expenditures on
agriculture growth, and share of total government
expenditures, by type of government, 1960 to 1986a

Annual agr Growth of Agr share or
expend annual agr total annual

(<1: millions) expend (%) expend (%)

CIVilian

Military

Agncultural expenditures Military
versus cIvilian regImes

SInce Independence mIlItary regImes have dI­
rected GhanaIan government over the penods 1966
to 1969 1972 to 1979 and 1981 to the present
( 1991 ) MIlItary coups occurred In 1966, 1972,
1978 1979 and 1981 ClVllIan regImes eXIsted
under Nkrumah (ConventIOn People's Party) from
1960 to 1966, BUSIa (Progress Party) from 1969 to
1972 and Llmann (People's NatIOnal Party) from
1979 to 1981 (table 1) It would be reasonable to
expect that mIlItary regImes would place a greater
emphasIs on mIlItary expendItures than would
elected CIVIlIan governments, partIcularly Just fol­
lOWIng a coup GIVen a fixed budget amount any
mcrease m mIlItary expendItures would reduce the

wIth aVaIlable data on gross domestIc product and
gross domestIc product from agnculture, and when
real publIc agncultural expendItures are exammed
per hectare of agncultural land and per umt of la­
bor employed m agnculture (table 2)

The share of agncultural spendmg m total an­
nual government expendItures has averaged about
8q. over the study penod, wIth a standard devIatIOn
of 2 99 A hIgh of over 17% was reached m 1980
under the CIVIlIan regIme of HIlla Llmann (People s
NdtIOndl Party) compared wIth a low of about 5%
achIeved In 1987 under the mIlItary leadershIp of
the ProvlSlonal NatIOnal Defense CouncIl WIth the
exceptIOn of the peak years 1979 and 1980, gov­
ernment expendItures on agnculture have ranged
between approxImately 5% and 10% of total gov­
ernment spendmg (fig 2)

Source Denved from data obtained from the Ghana Statistical
Service and the Accountant General s Department
·Coefficlents of vanatlon (In parentheses) Indicate the ratio of the
standard deViation to the reported mean Real figures were
obtained by deflating nominal figures by the national consumer
pnce Index uSing constant 1977 pnces

o L.l.1;;;96~5...L-L.L--l.;:19:f.;70;:-l-.l...J-L1:-:97:;;:5.L...J.-L..l.;;;19!o:80...L-L.L--'-:-1:!:98::.15......L..­

Fig 2 Annual share of agriCUlture In total
government expenditures, 1963 to 1987
Source Denved from figures obtained from the Ghana
Statistical Service and the Accountant Generals Department
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Table 4 Correlation between the share of agriculture and the share of defense In annual
government expenditures by government type and period 1960 to 1986

CIvilian Military
Parameter government government 19605 19705 1980 86 1960 86

Product moment correlation -064 -0 53 -075 -084 -021 -051
coefficient" (-23559) (-24206) (-32071) (-43788) (-04803) (-22963)

Degrees of freedom 8 15 8 8 5 15
Source Denved from data obtained from the Ghana Statistical Service and the Accountant General s Department
Note All correlation coefficients are statistically significant at the 5% level except for the1980 86 penod
" Figures In parentheses are t values

of tot,11 government <;pendmg Thl<, mver<,e reldtllm
<,hlp between milltdry ,md agnculturdl <,pendmg 1<,
,ll<,o ,lpp.lrent when expenditure <,11<1rt-<, .Ire com­
pared by decade (table 4)

Agricultural expenditures by
economic onentat/on

The po<;t mdependence government<, of Ghana
have vanou<,ly pur<,ued either ,I <,ocI.lII<,t or a m Ir
ket-onentt-d .Ipprodch to ndtllm II t-conomle devLl
opment The former mode accord<' a gredter roIL. m
the economic development proce<,<, to the publle
<,ector where.l<; mdrket-onented govLrnmenh tLnd
to rely more hedvlly on the prIv.lte <,ector to <,tlmu­
Idte economic glOwth It follow<, that the growth
rate of real public expendlture<, on dgnculturL
would be hIgher under .I <,oclali<,t reglmL th.1n under
a m.1rket-orlented regime

For the purpo<,e<, of thl<' <,tudy the period 1960
to 196':; under the ConventIOn People <, Pdrty 1<,
con<,ldered to be dommdted by the <,ocldll<,t mode of
economic management The penod<, 1966 to 1968
under the NatlOndl LIberatIOn CouncIl and 1969 to
1971, under the Progre<,<; Party <'aW Gh.1na ,Idopt­
mg m.1rket-onented pollcle<, and .1ccordmg a
gre,ller role to the pnvate <,ector .1<, compared with
the public <,ector The N,ltllmal RedemptIOn
Council (NRC) whIch gamed control of the gov
ernment 10 Jdnu,uy 1972 <'wltched Ghana back to
the <,oclali<,t mode of economic man.1gement Al­
though the NRC did undergo <,ome metdmorpho<,t.<,
mto Supreme Mllitdry Council I and Supreme
MIlitary Council II there W.1<; general .1dherence to
<,oclali<;t economic pohcle<, from 1972 to 1979 ThL
government of the People <, N.1tlOnal P.1rty which
ruled Ghdn,l from 1980 to 1981 employed market
oriented policlt-<, Ghana W.1<, .1gam <,wltched bdck
to <,oclali<;t pohcle<; by the ProvI<;lOnal NdtlOndl

DLfLn<,e Counlll (PNDC) m 1982 However, the
nLLd to PIOCUI e fin.1nll II K<,OUKe<, from multlldt
el.1l financl.1l m<,tltutlon<, <,uch .1<, the Internatlon<ll
Monetary Fund <,tlmuldkd the PNDC to revert to
m,lI kd-onwted pohcle<, from Apnl 1981 to date
(table I)

A<, l.xpl.cted .I eompdn<,on of government ex­
pl.ndlturL<, by l.conomlc onentdtlon for the yedr<;
1960 to 1986 <,how<, thdt the <lver<lge annu<ll
growth r ltl. of Kal gmernment Lxpendlture<; on
dgllculture h.1<, heen higher dUrIng <,oclall<,t <ld­
mml<;trdtIOD<, th.1n durmg market onented one<,
Indeed re II government Lxpendlture on agnculture
grew by an average of 6 llk per year under <;oCI<lI­
I<,t reglme<, dnd fell by 60Cff per year under market
onented leglme<, (table ':;) AgncultUle <, <;h<lre of
tot<ll government expendlture<, ha<' been <,lightly
higher under <,OCI III<,t ddmml<,tl <ltlOn<, 8 5°k, com­
pared With 8 2% under market-onented reglme<;

Intere<,tmgly one of the gO<lh of the economIc
policy leform<, mtlOduced 10 Ghan<l m Apnl 1981
under the IMF/Worid Bank-<,upported Structural
AdJu<,tment Proglam hd<; been to mcre<l<;e the <;hare
of dgnculture 10 total pubhc expendlture<; to 18%
(World Bdnk 1986) A<, <'hown m t.1ble 6, thl<' gOal
ha<' not heen mLl Imtead, agncultUle <; <;h<lre of
tot<ll government expendlture<, declmed by an aver­
<lge of 16 Iq. pLr year between 1981 and 1986,
f<lllmg from 1I 19C/( of total government expendl­
tUle<, m 1981 to 60':;<)'( of totdl government ex­
pendlture<, m 1986 The fdCt that the<;e declme<; In

the agncultur<ll <,h,l1e of total government expendl­
ture<, occurred durmg <l penod when mdrket-orl­
ented pohcle<, were bemg Implemented by the
PNDC government <,upport<, the hypothe<;l<; that
m<lrket onl.ntl.d reglme<, tend to commit relatively
k<,<, findnclal re<,ource<, to agnculture th<ln do <;0­
cI<lh<,t reglme<,
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Table 5 Mean real government expenditures on
agriculture, growth and share of total government
expenditures by type of economic management,
1960 to 1986a

Type of economic Growth of annual agr Share of total annual
management expenditures (%) expenditures (%)
Market oriented -6 0 8 2

(-47)" (040)
Socialist 6 3 8 5

(298) (032)
Source Derived from data obtained from the Ghana Statistical
Service and the Accountant General s Department
"Coefficients of variation (In parentheses) indicate the ratio of the
standard deviation to the reported mean Real figures were
obtained by deflating nominal figures by the national consumer
price Index uSing constant 1977 prices

Determmants of Government
Expenditures on Agriculture

VarIOUS objectlve<; hdve been pur<;ued with the
financldl resources GhdnaIan governments have
committed to agrIculture Among these the key
objectIve has been IncreasIng domestic agrIcultural
output Other objectIves have Included stabllIzmg
or mcreasIng real farm Income, IncreasIng the In­
come of farm Idbor proVIdIng food <;ub<;ldles to
consumer~, and equdlIzIng Income dl,>trIbutlOn be­
tween agrIculture and the rest of the economy The
abIlIty of governments to accomplIsh these objec­
tIves through the outlay of publIc financIal re­
sources IS constrdIned by both domestIc and foreIgn
economIc factors as well as polItIcal factors
Therefore, economIc and polItIcal forces coupled
wIth the combInatIOn of polIcy objectives to be
achieved are lIkely to be the determInants of publIc
expendItures on agrIculture

A government s chOIce of, and financIal com­
mitment to speCific agrIcultural polIcy ObjectIves
are expected to be a functIOn of the dIfference be-

Table 6 Annual share of agriculture In total gov­
ernment expenditures and annual growth rate of
agriCUltural share of total government expend­
Itures 1983 to 1986

Share of agriculture Growth of agricultural
Period (% I yr) share (% I yr)

1983 1139
1984 6 34 -44 3
1985 5 69 -10 2
1986 605 63
1983 1986 (mean) 7 37 -16 1
Source Derived from data obtained from the Ghana Statistical
Service and the Accountant General s Department

67

tween eXIstIng and desIred levels of relevdnt polIcy
varIable IndIcators For example, a higher level of
financial commItment to agncultural output growth
IS expected to occur when recent output growth
rates have been far below deSired levels SimIlarly,
a substantIal Increase In the consumer pnce Index
could stimulate government to Increase food <;ub<;l­
dies to consumers, SInce food prIces are a <;Igrnfi­
cant factor In the consumer prIce Index

Use of thiS polIcy reactIOn approach to ascertaIn
the determInants of government agrIcultural ex­
penditures yields a large number of varIable<; thdt
could Influence publIc agncultural <;pendIng level'>
(See Fosu 1989 for a formal theory of the en­
dogernzatIOn of government agrIcultural expendi­
ture polIcy) IncorporatIon of all pOSSible vdrIable<;
would result In multicollInearIty problems and a
tremendous loss of degrees of freedom In any given
regressIOn equatIon Therefore, only a subset of the
potential determInants of publIc expendlture<; on
agnculture IS conSIdered

Causaltty tests

Standard economic causalIty tests de<;crIbed by
Granger (1969, 1980) can be used to determIne
which varIables may have affected the level of gov­
ernment spendmg on agnculture Accordmg to
Granger's notIOn of causalIty, In order for a van­
able W(t) to cause another vanable Z(t) W(t)
must encompa<;s some umque InfOrmatIOn concern­
mg what value Z(t) wIll take m the future There­
fore, given any two vectors of stochastiC vanable<;
W(t) and Z(t) that are JOIntly covanance statIOnary
If the past values of W proVide addItIOnal mforma­
tIon for the predIctIOn of Z, then W(t) IS SaId to
cause Z(t) m the Granger sense If the mInImum
predIctIve error varIance of Z(t), gIven the pa<;t
values of Z and the current and past values of W,
IS less than the mIrnmum predIctive error vanance
of Z(t), given the past values of Z, then W(t) IS
saId to lnstantaneously cause Z(t) In the Granger
sense

To examme whether potentIal determInants of
public agrIcultural expendItures cause publIc agrI­
cultural spendIng In Ghana, the follOWIng ordInary
least squares regreSSIOn equatIOns are run for each
]th determInant
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M

O,,(t) = dOj + L,d'jG"U- 1)+ U'I(t)
,~ I

\I ~

G,(t)= l/+ L{,P,U- 1)+ LtjW,(t- 1)+ II\,U)
~ I I I

where GIl'" public agrlcultur<11 expenditure,; <1nd II

<1nd 11 \ dl..note ... toch<1...tlc error term... th<1t ... atl ...fy the
normal c1d...... lC,ll regre lOn <1,; ... umptlon...

From the re"'pectlvt. um of "'qu<1re,; of the error
tl..rm... , SSE( 1) <1nd SSE(2) <1 ... t<1tl';tIC F I Cdn be
computed tor <1 given "'<1mple ... Ize 5 <1'; follow...

SSE(I) - SSE(2) (5 - M - N - I)
F 1= SSE(I) x N

where m the pre,;ent ...tudy, M - N - I I'" employed
Statl,>tlcally F I exhibits an F-dlstnbutlOn with

degrl..e,; of freedom equal to N, (5 - M - N - 1)
Thl.. decl'>lOn cnterlon for ascertammg cau...allty
reduce ... to the followmg If F I I'" greater than the
t,lbulated F for N (5 - M - N - I) degree... of free
dom at a ...peclfted level of ';Igmficdnce then the
null hypothe';l,> that the potential determm<1nt W

j

dl)\,.'> not cau,;e the level of public agncultural ex
pendlture I'> rejected m favor of the alternative hy­
pothI..'" I'" that W, doc... cau,;e public agncultural I..X
penchture If cau ...allty rum from W

j
to G, then

public agncultural expenditure I'> endogenou... With
re"'pl..ct to WI Slmll<1rly If cau ...allty I'" not found
between the vdrlable... then government agnculturdl
Lxpendlturc IS exogcnou,; With re...pect to WI

To examme the I,;'>ue of m,;tantdneou'> cau'>allty
thl.. followmg legre'>'>lOn equation I'> addt.d

M N

G,,(l) = gj+ V,P,,(t-l)+ 2),}I~(t-l)+u4j (t)
,~ I I~O

where U I denote,; a ,;tocha,;tlc error term that "'<1tl'>­
fie ... the normal c1a"'';lcal regre';';lOn a... '>Umptlon...
F I'" then computed by denvmg the ...um of "'qu<1re,;
of the error'> of thl'; equation SSE(1) <1nd m,>ertmg
It mto the followmg F-,>t.1tIStiC

SSE(I) - SSE(3) (5 - M - N - 2)

T.2 = SSE(I) x (N + I)

U...mg degree'> of freedom equal to (N+ 1) (5 - M ­
N - 2) the dccl,>lon cntenon I'; a,; follow,; If F , I';
gre<1ter than the tabulated F for (N + I) (5 - M - N

- 2) degree,; of freedom at a ,;peclfted level of ,;t.1­
tl ...tlc.11 '>Igmftcance tht.n the null hypothe"'I'" thdt WI
doe... not m... tant.1neou... ly C,lu...e pubhc dgrlcultur<1.1
expendllure I'> rejected m fdvor of the altern<1.tlve
hypothe,>l<, th.ll W, dOL'" m...t mt,meomly Cdu...e pub
hc <1.gncultur<11 expendllure m the Gldnger ~ense

Although other ,lppro<1che... to cau';.1hty te,>tmg
hdvL bl.cn formuldtLd (SUppL'" 1970 Slm... 1972
Pierce <1nd H<1ugh 197') FILgl.. ,md PI..<1ICL 1978
BL......kl B,trnLtl <1nd Thomp<,on 1981 GLweke
1982 <1nd Geweke MLL<,L ,md DLnt 1982) the
Gr<1nger dLfimtlon of c<1u<,dllty 1<, u<,Ld 10 the pre...­
ent ,>tudy becdu<,e It 1<, dn OpLi atlOn<11 one dnd give,>
n<,e to <1 <,Impk I..mpmc<11 tl..<,t The u'>efulne'>... of
C<1u'><1l1ty te,;t<, for policy eV<1lu<1tlOn I'> dl...cu'>...ed by
Granger (1988), who d1'>O pre...ent<, ...ome rel<1ted
recent development,>

CausalJty test results Agncultural
expendIture levels

The followmg vdndbk<, wt.re te<,tLd to determme
whether thl..y l..<1u<'Ld the levLl of re<11 public <1gncul
tur<11 expendllure m the Grdnger <,en,>e
QI = redl gro<,<, dorne<,tlL produll ongmdtmg In thc

dgm.ultur 11 '>eL tor
P = ndtlOndl um'>umer pnLe mdex
P, = food Lomponent of n ItlonJI LlJn,>umer pnlc mdcx
UP = urbJn lon,>umer pnle mdex
UP, = food lomponcnt of urbJn lOn\urner pnlc mdcx
P = world dgnlulturdl CXpOlt pnLc mdcx
P = rCdl forcign pnLc oflowd
P ,= rCdl forcign pnlc oj wttcc
Y/Y\ = rdtlo ot JnnuJI mlomc of pnvdte fdrm llbor

dnd dnnudl mwme of pnvdtL mdnuj lllunng ldbor
YIIL, = dgnlultur,l! net vdluc Iddcd per unit 01 dgnlul

tural Idbor
T = rCdl tot 11 tJX rcvcnuc
C = rcal nct domc'>l1l lrcdlt to govcrnmcnt
C I = rCdl Jggn.gJte JgmulturJllrcdJl
FR = totJI forclgn rc'>ervc,>
G = rC1l total government c\pcndnurc
G , = rCdl total government cxpendlturc on dejcn~c

VI = typc ot govcrnmcnt (mlhtJry = I lIvtllJn = 0)
V = typc of cwnomll rndnJgemcnt hOllah,>t =

markct ('ncntcd = 0)
All cau,;allty te... t<, were pelformed at the 5%

level of ';t<1tl';tIC.11 ,>lgmftc<1nce <1nd Durbm <; h ';ta­
tl ...tlC W<1<, u,>Ld to tL<,t for ftr<,t-ordcl <1utocorrel<1­
tlon The v<1n<1ble<, tl1.lt were found to cau,;e thL
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Table 7 Determmants of the level of real annual public expenditures on
agriculture m Ghana Causality test results for M - N - 1

Degrees of EXistence of Period
Variable· R2 Fe1 freedom Durbin s hb causality" covered

QA 7205 11 5567 1 20 -0 7628 yes 1965 87
YPILA 6529 71861 113 NC yes 197085
T 6943 67911 1 22 -1 2868 yes 196387
G 6696 5 3096 1 21 -0 8670 yes 1964-87
C 5385 08744 1 20 00000 no 196385
P 5551 31665 1 21 NC no 196387
P, 6187 30289 1 22 NC no 196387
UP 5560 30994 1 21 45736 no 196387
UP, 6170 29429 1 22 NC no 196387
Pw 6135 26430 121 -01211 no 196386
Pcoc 5596 0 0854 1 32 -0 2330 no 1963 86
Peo' 5322 06108 120 -01195 no 196385
YJJ!YN 7537 9 1100 1 14 -1 6692 no 1970 86
FR 5591 00644 1 22 -01574 no 196387
V, 5661 04358 122 -01936 no 196387
V2 6191 3 0471 1 22 -0 7102 no 1963 87
CA 5785 1 0270 1 22 -1 0235 no 1963 87
Gm 5883 1 4448 1 21 -04785 no 1963 86
Source Causality test results derived from data obtained from the Ghana Statistical Service IMF
FAO United Nations Bank of Ghana and Gill and Duffus Group (1981) for 1960 to 1987
Notes The unrestncted regression IS corrected for senal correlation All the R2 figures are for the
unrestricted regression Pw IS used as the deflator for foreign cocoa and coffee pnces All other
real variables were computed uSing the national consumer pnce Index as a deflator

"Defined In the text
°NC =noncomputable
eCausality tests conducted at the 5% level of significance

level of real publIc agncultural expendIture In the
Granger sense wIth a I-year lag are real gross do­
mestIc product ongInatIng In the agncultural sector
(QA)' Income per umt of labor employed In the agn­
cultural sector (YAILA) real total government tax
revenue (n, and real total government expendIture
(G) (table 7)

The varIables that were found to Instantaneously
cause real publIc agncultural expendIture In the
Granger sense are the four vanables lIsted above In
addItIOn to the agncultural-nonagncultural Income
ratIo (YAIY~)

These results IndIcate that the levels of real pub­
lIc agncultural spendIng have been largely deter­
mIned by the perceIved need to achIeve agncultural
polIcy targets relatIng to aggregate agncultural
output, Income per umt of agncultural labor, and
the Income dIfferentIal between agncultural and
nonagncultural workers The level of publIc finan­
CIal resources, as IndIcated by real government tax
revenue and real total government expendIture, IS
also IndIcated as plaYIng a determInIng role In the
level of real publIc agncultural spendIng
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CausaMy test results Growth of
agncultural expenditures

All of the varIables subjected to causalIty tests
above, WIth the exceptIon of the dummy vanables
VI and V2, were also tested to determIne whether
theIr growth rates caused the growth rates In real
publIc agncultural expendItures, USIng a I-year lag
Three addItIonal ratIOS were also examIned for thIS
purpose the agncultural-nonagncultural pnce ratIO
(PAIPN), the share of agnculture In gross domestIc
product (QAIQT), and agrIculture's share of the to­
tal labor force (LAILT)

It was found that the growth of real publIc agrI­
cultural expendItures has been caused, In the
Granger sense, by growth In the follOWIng van­
abIes (l) total agncultural output, (2) Income per
umt of agncultural labor, (3) total government tax
revenue, (4) aggregate domestIc net credIt to gov­
ernment, (5) world agncultural export commodIty
pnce, (6) agrlcultural-nonagncultural Income dIf­
ferentIal, (7) share of agrIculture In gross domestIc
product, and (8) the share of agrIculture In the total
labor force (table 8)
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Table 8 Determinants of the growth of real annual public agricultural expenditures
In Ghana Causality tests for M - N - 1

Degrees of EXistence of
Variable· nb ~ Fe' Durbin s h freedom causality

QA 21 6248 86670 -04737 1 19 yes
ytILA 14 6173 60968 -02907 1 12 yes
T 23 6925 65828 -04233 121 yes
G 22 5674 15283 -06852 120 no
C 22 6296 54913 00829 120 yes
P 23 5756 19733 -03027 1 21 no
P, 23 5672 15971 -02657 1 21 no
UP 23 5708 17555 -02091 121 no
UP, 23 5614 13349 -01869 121 no
Pw 22 6529 99377 -06719 120 yes
Pea< 23 5824 1 1642 -03224 121 no

Peo' 21 5786 24088 00173 1 19 no
YIIYN 15 5899 64921 -06300 1 13 yes
FR 23 5625 02230 -05777 1 21 no
V, 23 6156 27432 -01948 1 21 no
V2 23 5953 17795 02514 121 no
Gm 22 5795 20455 04967 120 no
CA 23 5630 14090 02076 1 21 no
PtlPN 23 5683 04955 02013 121 no
QAlQr 21 6243 86534 -03304 119 yes
LtlLr 21 6255 86852 -03254 119 yes

Source See table 7 Notes See table 7
·Symbols are defined In the text Causality tests are based upon the annual growth rate In these variables
(except for V, and V2) as compared With the annual growth rate of real public agricultural expenditures
"Sample size

In..,t mtelneou<, cau<;allty 1<, ob<;erved for three
velnelble<, growth In elggregate elgncultural output
growth In thc <;hare of agnculture In gro<;<; dome<,tlc
product ,lnd growth In the <;hare of agnculture In
the totell lelbor force

The<,c re<;ult<, <;upport the hypothe<;e<; that policy
obJective.., related to growth In agncultural output
pcr capltel 19ncultural Income agncultural export
pnce elgncultural nonagnculturell Income dlfferen
tlell ,tgnculture <; <;hare of gro<;<; dome';tlc product
,md tlgnculture <; <;hare of the total labor force de
termlne the growth In real public agncultural ex­
pemhture<, ellong WIth financial re<;ource con­
<,tr,tlnt<; rcprc<;ented by government tax revenue
growth and growth In domestIc net credIt to
government

Causality test results Agnculture's
share of total expenditures

All of the vanable<, tested above for a causal re­
latlOn"hlp WIth growth In real agncultural expendI­
ture" were al<;o te"ted to determme whether they
cdu..,t.,d the annutll <;hare of agnculture In total pub-

IIc expendIture" The emptrlcell IC<;UIt<, ..,uggc<;t thtlt
the agnculturell policy telrget.., thelt Cdu<,e In the
Grelnger <,en<,e elgnculture.., <,helre of totell govern­
ment <;pendlng to be high or low elre (I) totell elgn
cultural output (2) per-celplta elgncu!turdl Income
elnd (1) agnculturdl nondgnr..ulturdl Income differ
entleli'> In additIon the type of economK mdl1clge
ment and reell dome<,tlc net credIt to govcrnmcnt
were found to hc determInelnh of elgncultUlc <,
"helre of totdl govcrnment expcndlture<, (telble 9)
In<;tdntaneou<; celu<,elllty 1<, ..,ugge<,ted for three Veln
able<; reell world pnce of coffee elgnculturell-non
agnculturdl pnce dlfferentlell<, and dgncu!ture <;
<;hare of gro<;<; dome<;tlc product

Effectiveness of Agricultural
Expenditure Polley

Agncultural polIcy In Ghtlnel ha<, heen largely
devoted to Increa<;lng agnculturdl output Whether
publIc agncultural expendllure" helve In fdCt re­
sulted In htgher level" of dgncultur.tl output '''.
therefore, a matter of "ome Interest
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Accordmg to Tmbergen (1970) an economIC
polIcy mstrument I~ effectIve 10 stImulatmg a target
varIable If the change 10 the value of the target
varIable relatIve to the change 10 the value of the
pollcy Instrument IS greater than zero that IS It
oT/oJ> 0 where 0 denotes a partIal denvatlve dnd
T and I denote the respectIve levels of the target
varIable and the polIcy Instrument Tmbergen re­
fers to thIS ratIO as the effectiveness coefficIent of
the polIcy mstrument

Applymg thl'> approdch to the polIcy Instrument,
real publIc agncultural expenditure (GJ,t), and the
target varIable aggregate agrIcultural output (QAt),
If OQA/OGAt > 0 for the ,>tudy perIod, then govern­
ment agrIcultural expendIture ha~ been effectIve In
stImulatmg Increased agrIcultural output The pa­
rameter OQA/OGAt can be denved from an aggre­
gate agrIcultural output functIOn

The varyIng-parameter aggregate agncultural
output functIOn that was employed IS ,>peclfied as
follows

In QAI = ao + bo In G41 + (a] + b] ln G,) In A,

+ (a + b In (
41

) In L,

+ (a~ + b, In G,,) In K, + b4 In W, + V,

where
QAI IS aggregate agncultural output approXImated by

the real agnw]tural gross domestH. product
G-\1IS public mput mto agnculture mea~ured as a

weighted average of pa~t real government agncul­
tural expendItures

L, IS aggregate labor Input Into the domestIc agncul­
tural sector approXImated by the economically ac
tlve populatIOn In agnculture

A, IS the area under agncultural actiVities
K, 15 capital mput mto agncultural productIOn ap­

proxImated by a measure of overall labor productlv
Ity 10 the economy

W, denotes weather approxImated by annual average
rainfall In Ghana

V, IS a stochastIC error tenn that satisfIes the nonnal
claSSIcal regressIOn assumptIOns
The weIghts employed In the defimtIOn of GAl

are based on the rate of depreciatIOn AssumIng a
depreCiatIOn rate of 5%, as suggested 10 the lItera­
ture, and applymg the conventIOnal Inventory ap­
proach for the measurement of stock of phySIcal
capItal and stock of technology USIng geometrIcally
declInmg weIghts the vanable GAI IS gIven by

Table 9 Determmants of the annual share of agriculture In total government
expendItures Causality tests for M - N - 1

Degrees of EXistence of
Variable" nb K Fc '

Durbin s h freedom causality
QA 22 7406 50000 05212 120 yes
Y,/LA 15 7612 48750 06793 1 13 yes
T 24 6892 27500 09442 122 no
G 23 7109 26250 03350 1 21 no
C 22 7235 50000 02745 120 yes
P 24 6942 27500 10238 122 no
P, 24 7087 27500 09795 122 no
UP 24 6924 27500 10256 122 no
UP, 24 7094 27500 09847 122 no
Pw 23 6635 00000 1 8105 1 21 no
Pcoc 23 6970 26250 06619 121 no

Pcc' 22 7497 50000 --0 0987 120 no
Yp/YN 16 7712 52500 00776 1 14 yes
FR 24 6668 00000 15367 122 no
V, 24 6648 00000 14682 122 no
V2 24 7261 55000 05083 122 yes
Gm 23 6635 00000 18380 1 21 no
CA 24 6737 00000 06997 122 no
PAIPN 24 7049 27500 --02088 122 no
Q;/Qr 22 7144 25000 1 5591 120 no
L,/Lr 22 7059 25000 19001 120 no
Source See table 7
Notes The unrestricted regression IS corrected for serial correlation See table 7 for other notes
"Symbols are defined In the text
bSample sIze
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,
GIJ =: I 09')"G\.

,-0

whLrL G l denotL'" the volume of real government
LxpendlturL'" on dgnclilture

GovLrnmLnt LXpLndlturL'" on dgm.. ulture dffect
VdnoU', t!LtLrmm,mt... of <lgncliiturdl output For
LXdmplL "'pLndmg on rL ...edrch dnd exten'>lOn ac­
llvItH...... LllntnbutL'" to ImprovLment 10 the qUdllty of
"II 1,\(..tOl'" of plOdtH..tl<m Expenditure... on fertlhz
Lr... IOU IrngdtlOn (..ontllhutL to the productIvity of
,tgm.. ultur,ll l<lnd Slmll,trly Lxpendtture<, on dgn­
LlIltllr,11 LduL<ltlOn <lnd fllrdl he<llth contnbute to the
plOdm.. tlvlty of l,thOl m<lkmg It nece<,<,ary to em
ploy el Velrymg pdr<lmLtLr output equeltlOn

ThL OIdm<lry !Ld<.,( "'qudre<, L...tlm<ltlon techmque
w" ... elpphLd to thL rLgIL ...... lon LqU<ltlOn yleldmg the
followmg L...tlm,ltlon of par<lmeter<,

Q" =: 4 1764 + (-')002')6 + 8 4767G,,)A r

(20'i7) (-2 'i79) (2')12)

~ (11 9'i91 - 1 1168G,,)L,
(1 ')0') (1 641)

+ (') ')06') - 0 7977 GA,)K, + 00857 TREND

(1478) (2 (27) (4064)

R2
.. () 9210 adJu"tcd R2

= 0 881') F = 22 2558 D W
... 2 2071

wherL thL convLntlOndl l-r<1tlO<' dre m pdfenthe<;e,>
bLlow thL e tlmeltu.l v,llue ... of the coefficient'> <lnd
thL v<lf1,lblc ,tn.. m n<1tur tI 10g<lf1thm<; <l'> defined
dbove

Thl<, regre ...... lon re ... ult mdlcelte ... thdt the mtercept
tLrm ,md the coefficlLnt... Lon... tltutmg the eld<;tlcltle<;
of ,lgm.. ultur,tI output with rL ...pect to agncultural
l,tntl <lnd cdplt<ll <lre <,tatl ... t1c<llly <,Igmficant <It the
5% kvLl The v<llue for the coefficIent of determl­
n,ttJOn (R 2

) Implle... thdt 92 1% of the vanatlOn 10

rLal <lggrLgdte dgllLultur<l1 output 1<, explamed by
the model The wC<lther v<lndble Wd<' excluded from
the Iin,tl regre...... lon LqU<ltlOn bec<lu<;e It produced
poor tdtl<,tlc<ll rc<,ult<.,

B,I ed on the regre""'lon re ... ult<; the ela<;tJclty of
real dggrcg,lte ,lgnculturdl output with re<;pect to
public dgncultur<ll expendlture<, 1<; gIven by

c()< (II =: 84767 In A, - 1 1168 In L, - 07977 In K,

It C<ln be <;een from thl'> equatIOn th<lt the ela'>l1clty
thclt clpproxlmate<; the degree of effectlvene.,<, of
pubhc agncultural expenditure policy V<1ne<; with
the level<; of u<;e of agncultural l<lnd, I.lbor clnd
caplt<ll formatIOn BeCdu<,e the<;e level., V<lIY flom
ye<lr to yedl the degree of effectlvenL<,... of pUbltL
agncultur<lI expenditure policy C<ln vdry with tIme
The higher the eld.,tlclty the greater the effeLtlvL­
ne<,... of the expendIture poltcy Elel...tlcltle ... of 7Cro
or Ie..." mdlcelte the policy Wel<, mefkctlvL 111 m
creel<;lng aggreg<lte dgncultUJdl output

The computed pollcy-etfeclivenc<,... elel...tJcltle"
for the decade'> of the 1960... )970... ,md 1980...
encompd<,<,mg the yedr<, 196") to 1987 mdlCeltL t1Mt
pubhc dgncu\turdl expendltule pohcy h<l" bLc...n
generally meffectlve m mducmg mcn..u...ed totell dg­
f1cultural output (tdble )0) The elVer<lgL pohcy­
effectlvene'><; ela<;tlclty for the pellod 1<, -0 2971,
Thl<, Imphe'> thdt d )00/( mcred<;e m the wClghtLd
vclflab1e repre<;entmg ugncultura1 ...pendmg COIrL­
<'pond'> wIth un dverdge decred<,e of 297r'fc m elg­
gregate dgncu\turell output between )965 dnd
1987 Bel<;ed on the elcl,>tlclty rew\t<, It appL'lr\ th,lt
agncultural expenditure policy Wel... leel<,t meffectlve
10 .,tlmuldtmg agncultural output m the 1980... ,md
mo<;t meffectIve 10 the 1970<;

Policy effectlvene<;s eld<;t1cltle<; helve not been
negatIve for all year'> mcluded 10 the "tudy The
calculdted ela<;tlclty mea<;ure IOcred<,ed from ­
o8519 10 1965 to 0 10'\2 m )968 From there Jt
fell to -0 8679 In 1970 mlng to -0 7967 10 1971
Pohcy effectlvene<;<; fell to -0 81 91 In 1972 mIng
to -0 2806 In 19T\ and falling to -0 6496 10 ) 974
Between 1974 and )984 the pollLy-effectlvene~~

ela<;tIclty mdlntamed dn upward trend n<,mg to <l
hIgh of 0 2897 10 1984 The med"ure .,ub...equcnt1y
fell to -0 1,156 10 1985, ro'>e to -0212") m 1986
and fell to -0 1511 In 1987

Table 10 Effectiveness of pUblic agricultural
expenditures In indUCing Increased aggregate
agricultural output In Ghana 1965 to 1987

Policy effectiveness
Penod elastiCity (mean)

196569 -03414
1970-79 -04789
1980 87 -0 0427
1965 87 -0 2973
Source Computed from regression results on the baSIS of data
obtained and denved from vanous sources Including the Ghana
Statistical Service IMF FAO United Nations Bank of Ghana
and Gill and Duffus Group (1981)
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Conclusions

The pattern of government expendItures on agn­
culture m Ghana over the penod 1960 to 1987
clearly shows that the type of government and the
type of economIC management have made a dIffer­
ence m the level of financial resources devoted to
the agncultural sector CivIlIan governments have
not only outspent mIlItary governments m the agn­
cultural arena they have mcreased real publIc agrI­
cultural '>pendmg by an average of 6 2% per year
durmg a penod m whIch the overall rate of publIc
agrIcultural spendmg has declmed dramatIcally
Further analysIs shows the negatIve correlatIon
between the share of agnculture and the share of
defense m the natIOn s total publIc expendItures

The ImplIcatIOn IS that smce mIlItary regImes are
not democratIc but are Imposed on a people
through coups d etat they tend to augment mIlItary
expendItures m a bid to consolIdate their rule The
result IS that the share of defense m publIc alloca­
tIons nses often at the expense of allocatIOns to
agrIculture In the same vem, under a generally re­
strIctive publIc expenditure regime, the need to
curtail aggregate government expenditures IS lIkely
to be met under a milItary regime by sharper cuts m
agrIcultural spendmg

Therefore, to release publIc finanCIal resources
for agrIcultural development m Ghana, there IS the
need to curtaIl publIc defense expenditures, mclud­
mg mIlItary expendItures on new machmery and
eqUipment ThIS, m tum, ~uggests that the size of
Ghana's milItary be drastically reduced and that
democratically elected CIVIlIan regImes be encour­
aged m lIeu of milItary regImes

SImilarly, the histOrIcal record shows that
SOCIalIst regimes are assOCiated With an mcrease m
average real agncultural spendmg of 63% per
year, whereas market-OrIented regImes are aSSOCI­
ated With a declme m agncultural spendmg, averag­
mg -6 0% per year SOCialIst regimes have also
allocated a greater share of total government ex­
penditures to agrIculture and have shown a more
conSIstent commItment to mamtammg agnculture's
share of government spendmg

Given that the current level of publIc expendI­
tures on agnculture IS madequate, these results
sucrcrest that any dnve toward a market-onentedtoto

economy should be tempered WIth careful control
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of publIc expenditures to keep agnculture from
sufferIng

CausalIty test results usmg the Granger method
mdicate that publIc agrIcultural expenditure levels
are determmed by publIc finanCial resource aVail­
abIlIty and the perceived need to accomplIsh the
agrIcultural polIcy ObjectIves of (I) mcreasmg ag­
ncultural output, (2) mcreasmg the Income of agrI­
cultural workers and (3) Increasmg agncultural
mcomes relative to Incomes m the rest of the
economy

The estimated polIcy-effectlvene'>S elasticIties
mdlcate that publIc agrIcultural expenditure polI­
cies have been generally meffective m mducmg In­
creases m aggregate agrIcultural output durmg the
perIod There IS the need, therefore, to review pub­
lIc expendIture polIcy m general and government
agncultural expendIture polIcy m particular If
publIc expenditure polIcy IS to play a meamngful
role m Ghana s agncultural development process
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Fertilizer Pricing and Distribution Policy In
Ghana
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Institute of Statistical, Social, and Economic Research
University of Ghana

SUMMARY
To meet mcreasmg demand for food resultmg from rapId populatIOn growth, hIgh rate of
urbamzation and moderate mcreases m per capIta mcome, the government of Ghana has
launched the MedIUm-Term Agncultural Development Programme (MTADP) The pro­
gram was aImed at achIevmg at least 4% per annum growth m the agncultural sector But
It IS not possIble to realIze the objectIve of the MTADP WIthout a technologIcal trans­
formatIOn of Ghana s agnculture, WhICh has tradItIOnally been sustamed through a system
of shIftIng cultIvatIOn ThIS system, whose success depended upon abundance of land, IS no
longer sustaInable as a result of the Increasmg pressure on land due to hIgh populatIon
growth, whIch has gIven nse to more IntenSIve methods of cultIvatIOn

Because the level of consumptIOn of fertIlIzer m Ghana IS one of the lowest m the world
the current cultIvatIon practIces are leadIng to the degradatIon of SOlIs and reductIOn of
productive capaCIty To save Ghana s agnculture, steps must be taken to mcrease the
aVailabIlIty and consumptIOn of fertIlIzer In the medIUm-term Ghana s strategy for m­
creasmg fertIlIzer aVailabIlIty and consumptIOn has been to pnvatIze the supply and dIStrI­
butIOn of the mput However, at the same tIme, SubSIdIes on fertIlIzer were removed WhICh
tended to dampen demand

Usmg data from prImary and secondary sources, thIS study InvestIgated some of the causes
for the low level of utilIzatIOn and low volume of prIvate retaIlmg of fertIlIzer m Ghana af­
ter mstItutmg pnce and dIstnbutIOn reforms The major foodcrops to whIch farmers apply
fertIlIzer are maize and nce However, survey results mdIcated that many farmers do not
use fertIlIzer on theIr foodcrops Even among those who use fertIlIzer, many apply less
than the recommended amounts The low level of use of fertIlIzer may be largely attnbuted
to lack of knowledge on the efficacy and methods of applIcatIOn of the mput and the hIgh
pnce of the mput 10 the absence of credIt

DespIte attempts to Improve the supply of fertIlIzer, many of the farmers who use the mput
still campIam about dIfficulty m obtaInmg theIr supplIes Although the partICIpatIOn of the
pnvate sector In fertIlIzer supply and dIstnbutIOn has resulted m the avaIlabIlIty of new
forms of fertilIzer, espeCIally hIgh-YIeldmg low analySIS matenals, the response of the
pnvate sector to the pnvatIzatIOn scheme has generally been poor The low partiCIpatIOn of
the pnvate sector m the fertIlIzer pnvatIzatIon scheme can be attnbuted to a number of
reasons mcludmg declInIng pnmary demand due to mcreased pnces, accumulatIOn of large
stocks m the warehouses of the MInIStry of Agnculture, WhICh has had a discouragmg
effect on speculators, the contInued partICIpatIOn of publIc sector organIzatIOns m fertIlIzer
retaIlmg WhICh has dampened the enthusIasm of many pnvate retaIlers, the low margms
mstItuted by the government, whIch made fertIlIzer retaIlIng unattractIve when compared
WIth other alternatIves, lack of traInIng for retaIlers m handlIng the speCIalIzed product,
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Ih~cm.c of credit to meet the large capital outlay<; needed to acqUIre a few ton<> of fertlhzer,
the mltl.l1 p.m terntonJ.1 pncmg pohcy(unlform throughout the country), which dISCour­
,lgLd ret Iller'> from '>ellmg fertlhzer m locahtles far from the warehouses

ThL LXI~tence of poor market'> for cereal'> has tended to mhlblt the development of pnvate
mput I1ldrketmg The f•.l1lure of the cereal<; market to arre<;t <;easonal fluctuatIOns m pnce
led to .m mtl.lVentlOl1I,>t policy by the government through the operatIOn of a fann-gate
price ~upport '>cheme for mJ.lze The '>cheme failed to provide the reqUisite mcentIves to
producer'> due to deficlencle<; m It,> operatIOn The government could not act as the buyer
of IJ.'>t re'>ort .I~ It WJ.~ J.hle to handle only about 6% of the market due to logl<;tlc and fi­
ndncl.tl prohkm~

T
he Igrlcultur.l1 '>ector w I'> no exceptIOn to
thc LLonomK dt.terlOrdtlOn tlMt GhJ.na expe­
nLnLcd m thc 197Ch dnd Ldrly 1980~ which

rc'>ultLd from ml~guldLd domL~tK pollcle~ '>ome
tllllC'> ex.KLroJ.tLd hy L\terndl fJ.etor~ Output of
tood .tnd ld'>h l rop~ dLC lined 0 ~rlc per dnnum he­
tWCLn 1970 tnd 1980 md thL mdLx of IgIICUlturJ.1
produLtlon (1969 71 = 1(0) ~tood It 82 m 1980
eLI L,II pi Oductlon whllh L\LLLdLd dome~tlc de
m md hy 200 000 ton~ m 1971 TJ, rlgl~tered .I def­
Illt 01 OVL r ~10 000 tom m 1981 8~ ProductIOn of
~t,lrlhy ,>t Ipk~ fLll from 7 9 mIllion ton'> m 1974 to
4 1 million ton~ hy 1981 CowJ. productIon whIch
pLJ.ked It ')60 000 ton~ m 1961/64 fLII to ju<;t
1')6 000 ton~ m 198~/84

In 198 ~ the gm LrnmLnt l.lunlhed the Economic
RCLOvery Progrdm (ERP) to rlVLr,>c the declme m
the Llonomy ThL 11m of the ERP WJ.~ to provIde
mccntlvL~ lor mcrcd~Ld produLtlOn '>0 that the
Lwnorny could be put on .I ~u,>tJ.med growth pJ.th
A modL'>t <lnnuJ.1 growth of 2 89( W<l<; <lchleved for
thL dgnLultur.d ~LLtor dUllng thL 1984 90 penod
but thJ.t w I'> tn~uffillLnt to mLLt <In n~mg dem<lnd
rc'>ulttng from l.tpldly Lxp.mdmg popul<ltlon high
uro mil.Itlon .md moder Ite mlfL.I~e,> m the per
L<lplt.t mlome To dddre'><; thl'> ~t,lte of un<>t<lhle
eqUIlibrium Glldn<l ~ MLdlum-Term AgnculturJ.1
DevLlopment Progrtm (MTADP) .tIm'> to .tchleve
<It lL<I~t 4r/r ,mnu.tl growth m thL .tgnLUlturJ.1 ,>ec­
tor fhe OhjLctlve of thL MTADP c mnot be <lC­
lomph~hLd 'WIthout <I teLhnologK<l1 tr.m~formJ.tlon

ot Gh.m.l,> <lgnlulture whllh tor ~ome tIme WJ.,>
~u~t,lInLd hy tr.tdltlon,l1 ~hlftmg culllv.ttlOn The
~y~tLm ,llIowLd thL ~od to hL rejuven.tted hy J. f.tl­
low penod .lftLl I pLnod of Lultlv.ttlon However
dUL to IIKrL,I~cd PIL\\UIL on thL IJ.nd due to popu­
l.ttlOn mlfL,I~L~ thL kngth of thL f.tllow penod hd'>
bLLn ,>lgndiLJ.ntly rLduced md m.my f,lrrner<; hJ.ve
.tdopted morL mten,>IVL method~ of cultlv.ttlon

without the u<;e of chemIcal fertlhzers or orgamc
manure'> The re~ult I'> degradatIOn of sOils and re­
ductIOn of productIve capacity

The con<>umptlOn of fertdlzer m Ghana IS among
the lowe<;t m the world In 1988 Ghana used les'>
than 5 kilogram'> of plant nutnents per hectare of
arable land a<; compared with 64 kglha m Mall,
21 5 kglha m MJ.IJ.wI and a world average of 98 7
kg/ha (FAO 1989) In 1990, Ghana',> total fertiltzer
u'>e wa<; about II 600 nutnent ton<; ThI'> level of
u'>e replem,>hed le<;<; than one <;eventh of the nutn­
ent,> removed by crops

A<; a <;tep toward mcrea<;mg the u<;e of fertlhzer,
the Government of Ghan.t re-orgdnlzed the exten­
!>Ion !>ervlCes and pnvatlzed the dlstnbutlOn of the
mput to make It more Widely aVailable However,
at the <;ame tIme a'> part of Ghana <; Structural Ad­
ju<;tment Program the <;ub,>ldle<; on fertlhzer were
removed over a 3 year penod

Research Problem

The productlVlty of GhanaIan farmers has been
low and has Improved little dunng the last 20
year'> Through the Sa<;akawa Global 2000 Pro­
gram and other programs, It ha<; been demonstrated
that when farmer<; u<;e Improved <;eed and fertiltzer
and follow recommended agronomIc practIces, the
yIeld of maize can reach a<; much a<; five tIme') the
Ghana'> present I t/ha average

Ghana h<l<, J. relatIvely well-e<,tabh<,hed agncul­
tural re<,earch ~ystem Through the actiVItIes of the
fdcultle<; of agnculture of the three UI1lVerslties and
the <;even <lgncuhural research mstltutes under the
Councd for SCientific dnd Industnal Research,
proven technology eXI<;t<; thJ.t could tremendously
mcrease the prodUCtIVity of farmers and the output
of mdny farm products However, productIvIty IS

stIli low despite the revampmg of the extensIOn
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servIces to better mform farmers about Yield-m­
creasmg technology It IS ObVIOUS that the major
reason for the low productIVIty IS the low levels of
fertIlIzer applIcatIOn

To resolve the Issue, certam basIc questIOns
have to be answered What are the major reasons
for the low level of applIcatIOn of fertIlIzer? What
are the causes for the low partiCIpatIOn of the pn­
vate sector m fertIlIzer dIstnbutIOn? What are the
major mput and output marketmg problems faced
by farmers that mIlItate agamst the adoption of
technology and Improved practIces?

Research Objectives and
Approach

ThIS study mvestIgated causes of the low adop­
tion of fertIlIzer m Ghana after pnce and dIstnbu­
tIOn reforms were InstItuted SpecIfically, the ob­
jectIves of the study were to

1 RevIew the efficIency of the pnvatizatIOn
scheme for the supply and dIstnbutIOn of fertIl­
Izer and to Identify the causes of the pnvate sec­
tor's low partIcIpatIOn In the retaIlmg, wholesal­
mg, and Importation of fertIlIzer

2 InvestIgate the causes of the low level of utIlIza­
tIon of fertIlIzer despIte Improved extenO;;IOn
servIces

3 Determme whether problems assocIated WIth
marketmg of maIZe are dlSlncentIves for the use
of fertIlIzer
Data for the study were obtamed from pnmary

and secondary sources Pnmary data collectIOn
compnsed mformal dISCUSSIOns WIth Mmistry of
Agnculture offiCIals and surveys of farmers and
traders m fertIlIzer and maize Both personal mter­
VIews and focus-group dISCUSSIons were conducted
to obtam pnmary mformatIOn

The study was undertaken m the Nkoranza dIS­
tnct m Brong-Ahafo RegIOn Savelugu dIstnct m
Northern RegIOn, and Hohoe dIStrICt m Volta Re­
gIOn Brong-Ahafo and Volta regIOns have the
longest hIStOry of pnVatIZatIOn of the fertIlIzer m
the country because the pIlot scheme took place
there Northern RegIon was chosen because It IS the
largest producer of maIze m Ghana, whIch happens
to be one of the crops on whIch fertIlIzer IS applIed
most
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A total of 313 farmers were mterviewed 103 m
Nkoranza dIstnct, 82 m Savelugu dIstnct and 128
m Hohoe dIStrICt A questIOnnaIre wao;; used to m­
terview all the farmers on the supply and dIstnbu­
tIon of fertIlIzer and the demand problems for the
mput MaIze marketmg questIOns were also posed
Focus groups of SIX to eIght farmers were formed
for dISCUSSIOns on fertIlIzer problems

Secondary data on the number of registranb
actIve dealers, and the volume of fertIlIzer they
have handled from 1989 to 1991 were obtamed
from the Crops Input Development Umt of the
Mmistry of Agnculture Results from other ~tudies

were also consulted and used m the analySIS

Conceptual Framework

To mcrease productIOn, the pnce mechamsm IS
often mampulated to create mcentives for adoptIOn
of productivIty-enhancmg technologIes and area
expanSIOn Common mterventIOmst polICIes are the
ImpOSItIOn of mput SubSIdIes or the establIshment
of pnce-supports Ghana has used both schemes m
ItS agncultural polIcy ImplementatIon WIth unsatIS­
factory results Currently both mput SubSIdIes and
pnce-support schemes have been discontmued In

Ghana

SubSidies and level of Input use and
product output

Panel A m figure I Illustrates the relatIOnshIp
between pnce of mput X and the quantIty of X that
WIll be utIlIzed WIth a gIVen technology and output
market condItIOns WIth the wIthdrawdl of subSIdy
(PI - Po) the quantIty of X utIlIzed drops from Xo to
XI In panel B the total phySIcal product, or output
as a result of the use of mput X drops from Q) to
QI WIth the removal of the subSIdy The economIC
regIOn of productIOn In panel B IS Q2 to Q" where
the margmal prodUCtIVIty of X mcreases WIth an
mcrease m the use of X If the ongmal level of use
of X was such that productIOn was m the effiCIent
regIOn It IS pOSSIble that the removal of SubSIdIe~

could brmg the level of productIOn to the mefficlent
regIOn (below Q2) However removal of subSIdIes
can ellmmate exceSSIve use of the mput (beyond
X3) to the level that would bnng productIOn to the
optImal regIOn Therefore we can conclude that
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Fig 1 Impact of SubSidies on level of mput use
and product output

whw the level of u<,e of the Input 1<; above Xl Wlth­
dr<lw,l1 of <,ub<,ldy (or ,In mcrease 10 pnce) would
be dl..slr<lbk whercd<; when the level of use 1<; be­
low X2 <I f'lll In pnce or <I ~ubsldy would be needed
to boo'>t u<,c of the Input to ensure efficIency, ce
fan pan/no

The dl..bdte on the ments of Input ~ubsldle~ goe<,
bl..yond tU.. hnlC,ll efficiency Sub<,ldle<; have tended
to breed ,>oclal vlce<; and have even promoted
ml<"llIocdtlOn of re<;ources When the <;ub<;ldlzed
c.ommodlty I'> dl<,tnbuted by a central dgency, It

tencl<, to le<ld to nepotl<;m dnd corruptIOn any tIme
therc 1<, <,c,lrclty of the mput When pnce dlfferen­
tldl'> eXI,>t between the <;ubsldlzmg country and a
nelghbonng country, there IS often <;mugghng of the
commodity <,0 thdt the benefit<; of the pohcy do not
fully ,lccruc to tho<;e for whom It wa<, mtended
EqUity geMl<, mdY be undermined by subsldle<;
Llrgc qu,lntltle<; of the <;Ub<;ldlzed mputs may be
purcha~ed by the nch dnd the Idfge-<;cdle farmer.,
.,0 that very hllie redches the poor and small-<;cale
f,lrmer<; At the mdcroeconomIC level, financmg the
<,ub.,Idle., .,trdln<; the government budget and may
ml.,dhgn ndtlOnal pnontIe<;
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Increased productIOn In thl<; re<;pect apart from
stablhzlng pnces and the Incomes of producers
output pnce-support scheme<; have been u~ed to
serve as mcentlves for the adoptIon of technology

BasIcally two type<; of pnce-support <;cheme.,
have been Implemented by countnes thdt have m<;tl­
tuted output pnce incentive., (1) floor pnce .,up­
port or guaranteed mInimUm pnce dnd (2) pnce
band support

Floor price support
In the floor pnce, or guardnteed minimum pncc

scheme. a pnce IS <;et and intervention<; dre mtro­
duced <;0 that the market pnce doe., not fdll below
that pnce The mterventlOn u.,ually con.,l<;ts of pur­
cha<;lng exce<;<; produce from the mdrkct dt the '>up­
port pnce to prevent market force'> from bnngmg
the pnce below the guardnteed mInImUm levcl In
figure 2, ABC IS the demand curve dnd Po 1<, thc
guaranteed mmImum pnce or floor pnce of thc
commodity In the <;egment AB mdrket force'> de­
termme the pnce When '>upply become<, gredter
than Qo the government purchd'>e<, the exce<,<; dt
pnce po. <;0 that the market pnce .,tdbIhze'> dt Po
over the .,egment BC One mdJor problcm of the
guaranteed mInimUm pnce <,cheme 1<, the inability
of the government or the Implementmg dgency to
purcha<;e all exces., <;upply thdt come<; onto the
market

Price band support
A ba<;lc pnce band pohcy Cdn be Illu<,trdted by

two graph<; pre.,ented In figure 1 In the top graph
P"" 1<; a<;<;umed to be a tdrget pnce thdt thc govern

TPP

Pnce

Panel A

P.,

Po

0 x'X l' 0, X (Input)

Q
(output)

Q
3

Pnce supports

To the profit-mdxImlzmg producer a lower mput
prKe or higher output pnce or both WIll promote

00
Quantity

Fig 2 Floor price-support scheme
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Sales

Purchases

P -

PnvatlzatlOn scheme for fertJIlzer

StudIes of MOA fertIhzer dIstnbutlOn activIties
showed that m the lIght of the government s trade
hberalIzatlOn polIcy, the pnvate sector could handle
the actIvIty A pnvatIZatlOn program was thus Ini­
tiated m 1987 WIth the followmg objectives

• to phase out government SUbSIdy on fertIhzer
over 3 years

• to encourage and regIster pnvate retailers and
wholesalers

• to tram retaders and wholesalers In the storage
and dIstnbutlOn offertIhzer

nual reqUIrements, coordmatmg procurement tak­
mg dehvery of the fertIhzer at Tema Port, and
distributmg It to ItS warehouses, regIOnal stores,
zonal stores, and farm servIces centers before redIS­
trIbutIOn to retad outlets There were about 400
MOA outlets for fertIhzer throughout the country

In 3 of the 10 regIons, Volta, Upper, and North­
ern, government-controlled FASCOM s (farmer
servIce compames) had assumed MOA s role m the
dIstnbutIOn and marketmg of fertIhzer In the Up­
per and Northern regIOns, there were at least 60
outlets for fertIhzer and m the Volta regIOn about
40 outlets

Problems that charactenzed the system dunng
the penod of sole pubhc-sector management m­
cluded meffective fertIhzer ImportatIOn, untimely
dehvery due to poor assessment of demand, delays
m procurement, slow rate of dIscharge at port, poor
roads and commumcatlOn, and unsUItable and m­
adequate storage facditIeS Inappropnate types of
fertIhzer were frequently Imported-low analysIs
matenals such as 15-15-15 and ammomum sul­
phate (20-0-0)

Imports of fertIhzer have mcreased m recent
years From an average of 1,403 tons per year be­
tween 1954 and 1962 and 6,683 tons per year over
the followmg decade, average annual Imports
Jumped to 32,731 tons between 1973 and 1980
Between 1984 and 1990, Imports reached as hIgh
as 39,381 tons per year, however the actual quan­
tIties fluctuated markedly from year to year Indeed
no Import of fertIhzer occurred m 1981 and 1983
(TshIbaka and Atsu 1992)

Demand

Supply and Distribution of
Fertilizer In Ghana

, ,
o 1-----8'''----'--------'-------'---c;:-:supply

Before pnvatIzmg fertIhzer as part of the eco­
nomIC reforms program launched m 1983, the
Crops Services DIVIsIOn of the Mmistry of Agncul­
ture (MOA) was responsIble for determmmg an-

I
Px --- _.1

1 I

Pm -- __ J_~_ -r-­
PI -- t~---~ -- --- --- ---~- - -

,
, I

Price
Ph

ment would lIke the market to attam Px IS the
maXImum pnce at WhIch the government would sell
sufficIent maIze to satisfy market demand P x IS
therefore the trIgger pnce for mcreasmg supply Pm
IS the mimmum pnce at WhICh the government wdl
purchase all the maIze that It IS offered and there­
fore serves as the tngger pnce for decreasmg sup­
ply The wIdth of Px and Pm IS the pnce band

The market IS allowed to operate wIthout any
government mterventlOn when the quantIties de­
manded are between Qx and Qrn If, m a gIven year,
the actual productIOn IS Qh' the market clearmg
pnce IS Ph' WhIch IS higher than the cedmg pnce of
P so the government releases Qx - Qh of maizex'
onto the market for sale to keep the pnce at or be-
low Px SImIlarly, If actual productIOn IS Q), so that
the market cleanng pnce IS PI' WhIch IS below the
floor pnce, the government removes QI - Qrn of
maize from the market through purchases so that
the pnce nses to at least Pm

Fig 3 Price band polley
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admml.,tratlve regIOn., were to p<1Y dnd u.,e uniform
dl.,tnbutlOn pomt pnLe., Thl. retail pnct..., were to
proVide for ret<tllcr m<1rgm... b<1.,ed on the expel 1­

ence 10 the Volt<t and Brong-Ah<tfo regIOn'> In
ared<; lackmg ret<tller<; cooper<tlJve... or f<1rmer<;
group<;, the FASCOM... would contmuc to operate

In the third ye<tr MOA would <;ell fertlhzer only
to whole<;aler<; or dealer<; from It<; central .,tore<; at
Tema Swedru Kukurantuml and Tamale Opera­
tIOn of pan-terntonal pnc10g w<t<; to ce<t.,e Internal
market10g and dt.,tnbutlOn of fertlhzer w<t<; <tntlcl­
pated to he <;ub.,t<tntl<llly m the h<tnd<; of the pnvate
sector

In the fourth year, direct Import., by pnv<tte ...ec­
tor for an MOA-dpproved h.,t of fertlhzer... were to
be permitted

FertIlIzer subsidies

Before 1980 fertJlller w<t., he<tvlly .,ub... ldlzed
(<tbout 80%) but dr<t.,tlc <tdJu...tment., 10 fertlhzer
pnce<, were mdde m the 1980<; (tdble I) The fertil­
Izer <,ub.,ldy w<t., co.,tmg the government dbout
US$S mJlhon .t ye<lr wllhout re<lpmg t1K ,mtlclp<lted
benefit., due to poor m<ln<lgcment It thclcfore w<t.,
pl.mned to phd<,e out thc ... ub"'ldy m t<lndcm with thl.
pnvatlz<ltIon .,cheme In the flr ... t yedr (1988), t1K
...ub<;ldy level W<1., dropped to ":lOCk flOm 66o/c In

1986 dnd 429( m 1987 (t<lble I) Tht..re W<l., .I fur
ther reductIOn to IS'7c m 1989 dnd m 1990 till.
fertlhzer .,ub.,ldy W<l... ehmmdtccI By the (,.Od of
1991, the whole fertlhzer cIehvery "'y.,tem hdd been
pnvdtlzecl <lncI .I free mdlkd "'y.,tem .,t lrted oper<tt­
mg (fig 4)

• to wllhdr<tw the MOA from the Import<ttlon
.md dl.,tnbutJOn of the mput over the ":I ye<tr
penod

• to have MOA the momtor the Imp<tct of the
pnv<ttlzatJOn program and make recommenda­
tIOns to government

M,IJor fe<tture<; of the pnv<ttlzalJon of fertlhzer
Imporh <tnd m.trketmg policy uneler the program
were
• Duty-free commercl<tllmport<;

• Any org<tnlutlOn firm or pnvate p<trty (Ioc<tl
or foreign) could Import <tnd m<1rket fertlhzer

• Any type or gr<1de of fertlhzer could be Im­
ported provided It Wd<; c1edred with the MOA
.md the Envlronment<tl ProtectIOn Council

• Government officl<t1 ret<tll fertJll7er pnce.,
(.,t<tlt mg m J<tn uary I990) would be fi xed on d
full co.,t-recovery b<t ... I., u... mg the offiCIal ex
ch<1ngL r<tte m effect <1t <t time of purch<t...e

• The government would m<tmt<1m ndtlOn<t1 Uni­

form pncmg but would not control the ...e11mg
pnce of other Importer...

• The government would contmue to Import <1nd
m,trkd ferttlller unlll the pnv<1te ...ector demon­
'>tr<ttl.d the <tbllily to .,upply the m<trket dnd
there Wd" sufficient competitIOn m the market
to <1., ...ume f<tlr pnce...

To 'll1ow time to rebuJld the dl.,tnbutlOn net­
works .md mfrd<;tructure and to pl1d...e out sub.,ldy,
the pnvdtllatlon program Wd... Implemented over 4
ye.tr... rhl. ph<t<;mg out proce ...... mcludl.d <t tr<tml­
lion penoel dunng which the government took the
re"'poO'>lblllly for procurmg <tnd dl.,tnbutmg
fertlhzer

In the flr...t year pnv<tte ret<tJlmg of ferttllzer w<t ...
to bL mtroduced 10 the Volt<t dnd Brong Ahafo re
gum ... on a pJlot b<t... I... Dealer... who mtended to
wlthdr<1w fertJll7er from the n<1tum,1I depot <tnd re­
t<111 Jl would be regl ...tered Ret<tJl mdrgm., would be
computed by MOA m conJunctum with the Pnce...
,md Income... BO<trd to en<tble the de<1ler... to <tITIve
.It their ret.ul pnce... F.trmer<; group... dnd cooper<t­
tlve... were to receive the <;dme term., <t<; pnv<1te
ret.tller.,

In the ...econd ye<tl the pnv<1te ret<tllmg <;y ... tem
W,l" to be extended countrywide b,l...ed upon the
l.XpLrJenct.. of the flr.,t yedr Ret<tller., m <111

Table 1 Fertilizer prices and SubSidies
Price (<l150 kg bag)

Year Compound fertilizer Straight fertilizer
1979 10 8
1980 15 12
1~1 ~ ~

1~2 ~ ~

1983 58 45
1984 440 295
1985 440 295
1986 780 490
1987 1 380 1 270
1988 2300 1 600
1989 3350 2100
1990 4200 3500
Source MInistry of Agriculture 1990

1979-90
Subsidy

(% of pnce)
80
65
45
45
45
45
56162
36166
42
30
15
o

80



Asenso Okyere / Fertilizer Prlcmg and DlstrlbutlOn Polzcy m Ghana

Farmers

Fig 4 Product flow In the present fertilizer
marketing system

Volumes and margms for fertJIIzers

When the pnvate retailIng of fertIlIzer was InstI­
tuted In 1989, a crop Input development umt
(CIDU) was set up In the Crop ServIces Depart­
ment of the MOA to Implement the scheme Inter­
ested retaIlers were regIstered and CIDU worked
out margms upon WhICh they were to operate In
1989 the margm on a 50-kIlogram bag of fertIlIzer
was ([ ISO for a mInImUm of 50 bags, ([250 for a
mInImUm of 500 bags and ([600 for a mInImUm of
2000 bags, These margIns offered 45% 75%,
and 17 9% return on Investment, respectIvely

When compared WIth other Investment alternatIves
fertIlIzer retaIlIng could only be JustIfied for a
mInImUm volume of 2,000 bags, whIch called for
substantIal Investment at the unsubsIdIzed pnces
ConsIdenng that the cost of borrOWIng capItal wa<;
over 30%, the return on fertIlIzer retailIng was not
attractIve at any level of operatIon Coupled WIth
thIS low return was a weak demand for fertIlIzer

Performance of the fertrltzer mdustry

PartICIpatIOn of the pnvate sector In fertIlIzer
supply and dIstnbutIOn has resulted In the avaIl­
abIlIty of new forms of fertIlIzer HIgh-yIeldmg­
capacIty, low-analysIs matenals are beIng Imported
(for example, 22-20-0, 25-15-5, and urea) Import
volumes have shown an upward trend smce 1986
(table 2), though fertIlIzer use remams modest For
Instance, In 1989 a total of 65,239 tons were
aVailable, but sales amounted to 32 657 tons, and
In 1990 43,350 tons were aVailable, but 30609
were sold

The response of the pnvate sector to the oppor­
tumtIes created under the pnvatIzatlOn scheme has
generally been poor In 1989 only 14 of 351 regIS­
trants WIthdrew any fertIlIzer and m 1990 49 out
of the 656 total regIstrants were actIve (table 3)

The number of actIve regIstrant<; Increased slg­
mficantly from 1989 to 1990 m AshantI, Brong­
Ahafo, and Northern RegIOns Of the total Imports
of 65 239 tons of fertIlIzer m 1989 only 285 too<;
were dIstnbuted by pnvate retailers In 1990 the
amount of fertIlIzers retaIled by the pnvdte <;ector
went up to 4,513 tons

In response to the permISSIOn gIVen to the pnvdte
sector to Import fertIlIzer, the firm WIENCO Im­
ported 20,600 tons In 1990

Table 2 Ghana fertilizer Imports, 1984-90 (metric tons)
Fertilizer 1984 1985 1986 1987 1988 1989 1990
Sulphate of ammonia 13600 5437 8500 14650 20550 25711 2000
Smgle superphosphate 400 500
MUriate of potash 1000 600 1050 3340
Urea 200 6015 20000
151515 24550 21365 4800 9400 8000 4250
171717 5075
25 25 25/ 23 15 5 5893 8000
20 20 20/ 22 22 0 3200 9600 17620 2900 15500 8500
102015 600 400 600 350
Potassium nitrate 400

Total 38350 29990 20100 38070 39575 65239 43350
Source Sigma One Corp 1990
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Source Files of the Crops Services Department Ministry of
Agnculture 1992

700
900

400
450
500
600
800

850
1050

Discount rate
(el/50 kg bag)

Dealers bUying from dlstnct and regional depots
20 bags

100 bags
300 bags
500 bags

2000 bags
Wholesalers bUying from the national depot uSing
own means of transport

Greater Accra Eastern and Volta regions
500 bags

2000 bags
Ashantl Brong Ahafo Central Western
Northern and Upper regions

500 bags
2000 bags

Wholesalers In the Northern and Upper regions
collecting from the national depot at Tema

500 bags 900
2000 bags 1 100

Purchase minimum

Table 5 Fertilizer margms for 1991

Lompdled with 29000 tom m 1989 The de
dme 10 fertlliler u<,e occurred dt the <,dme time
thdt effort<, were bemg made to pnvatlze the
mdu<,try Thl<, wa<; not an encouragmg <;lluatJon
for pnvate-<,ector p,IrtIClpatlOn

• O~ enupplv of MOA fel ttllzel stocks With de­
clmmg u<,e of fertllIzt.-r large <,lOck<, were ac­
cumul,lted 10 the MOA warehou<,e (about
68000 tom of product d<; compdred with
25 000 ton<, of product <;old 10 1990) Thl<;
ovel <,upply had a dl<;courdgmg effect on ~pec­

ulator<' and e<,<,entlally led to a <;tappage of un­
partdtlon of fertIll7er.. by the pnvate <;ector

• Volume \ and margln\ The decl<;1on of the gov
emment to mdmtam fixed pnces wllh margm<;
tied to the purcha..e<, wa<; not <;atlsfactory to
many entrepreneur<, Tht.- rebate<; on purchd<;e..
of le<,<, thdn ';00 bag<; (';O-kg each) proVided
retader<' with Imufficlent profit<; to encourage
<,ub<,tdntlal mVL<,tmt.-nt<, m the venture Thu<,
few dLalLr<' LnlLH..d thL market and tho..e who
did hdndlu.l <,mdll qUdntltle .. 10 IImlled market
dred<, ThL <,y<,tt..m of volumes and margm'> ha'>
been rLvl<,ed dnd eomldLldtlon hd<; been given
to dl<,tance<, to ..orne location.. (table 5)

• Contrnuul partu Ipatron of the public sector
The Exten<,lOn Servlce<, Department dnd the
Globdl 2000 program which purcha..e ferltl-

Registrant Active operators
Region 1989 1990 1991· 1989 1990 1991

Western 7 7 7 1 N/A
Central 8 18 19 2 N/A
G Accra 9 23 29 1 3
Eastern 12 26 31 N/A
Volta 55 65 67 1· 1· N/A
Ashantl 10 41 41 1 12 N/A
Brong Ahafo 86 107 107 8 14 N/A
Northern 103 286 293 1 14< N/A
Upper West 2434 38 1< 1< N/A
Upper East 37 49 49 1 1 N/A

Total 351 656 681 14 49

Causes of low participation by the
pnvate sector

The pnvatlzatlOn program for fertilizer Wd<,
Idunched with other <;ector polIcle<, thdt <'hould hdve
been fdvorable for promoting md<,<,lve pnvdtc <,ec
tor partlclpallon but unfortunately the mltldl mter­
e<;t Wd<, dl<;<;lpated not long dfler the begmnmg of
the program

With only about 10% partlclpdtlOn m the <;cheme
and dn dntlclpdted reductIOn m the future, the fertd
Izer pnvdtlzatlOn <,cheme 1<, 10 Jeopdrdy The low
participatIOn by the pnvate <,ector hd<, been dtlnb­
uted to the followmg problem<; <,ome of which now
hdve been rectified

• Declmlng use of ferttllzer The ellmmdtlOn of
<,ub<,ldy and the exchange rate adJu<,tment<, un­
der the ERP have raJ<;ed pnce.. of fertilIzer
(tdble 4) FertilIzer ..ale<, thu<; fell to dn e<,tl­
mated 8 400 ton<; of pldnt nutnent<, m 1990

Year 151515 202020 NH. SO. 171717

1981 30 25
1982 30 25
1983 53 38
1984 450 31
1985 450 31
1986 450 800 500
1987 850 800 350
1988 2300 2300 1 600 2640
1989 3550 3350 2350 3600
1990 4200 4200 3100 4400
Source Flies of the Crop Services Department Ministry of
AgriCUlture

Table 4 Fertilizer prices 1981-90 ((l/SO kg)

• June 30 1991 • FASCOM(VR) <FASCOM(UR)
Source Flies of the Crop Services Department Ministry of
Agriculture Agroplan Ltd 1991

Table 3 Fertilizer privatization program Number of
registered fertilizer dealers and active dealers

82



Asenso Okyere I Fertlllzer Pncmg and DlstrlbutlOn Polley m Ghana

Izer directly from the MOA or parastatal
FASCOMs dlstnbuted about half of the fertll­
Izer sold m Ghana m 1989 Contmued dIrect
sales by these two orgamzatlOns dampened the
enthusiasm of many pnvate retailers

• Lack of technical assIstance A pnvatIzed
fertlhzer supply and dlstnbutlOn busmess stIll
reqmres certam services that can best be pro­
vIded by the pubhc sector FertIlIzer IS a spe­
cIahzed commodIty the registered dealers
should have been tramed to handle the mput,
but such trammg was not organIzed

• Lack of credIt There IS widespread need for
credIt at all levels of the fertIhzer trade and
use Too few credit facIlItIes and unreasonably
hIgh mterest rates discouraged the sustenance
of a dynamic and competitive pnvatlzed fertil­
Izer mdustry This was true at the Importer
wholesaler retailer and farmer levels

• Pan ter ntonal pr Iczng polley The pan-tern­
tonal pncmg polIcy created cross-subsidizatIOn
because It did not take mto conSideratIon the
differences m the cost of delIvery Due to long
distances and the CondltlOnS of the roads, the
cost of dehvenng fertilIzer to some locations IS
prohIbitive The pohcy therefore Impeded the
growth of pnvate marketmg that could ensure
regular and timely supplIes to farmers m a
cost-effectIve manner DIfferential pncmg has
now been mtroduced for some locatIOns (table
5)

• Output marketzng The eJl.Jstmg poor market
for cereals, espeCIally locally produced nce,
mhlblted the development of pnvate mput
marketmg

Fertilizer Use

Chemical fertIlIzers are spanngly used m Ghana
despite the low levels of aVailable nItrogen and
phosphorus m the solls-eompare a 0 9 kg/capIta
use m 1988 m Ghana to 1 5 kg/capIta m Mah, 6 5
kg/capita m MalaWI and a global average of 28 5
kg/capita A 1990 FAO report on plant nutnents
used per hectare of arable land and land under
permanent crops revealed that among the 19 devel­
opmg countnes studied Ghana s fertIhzer use was
the lowest Fertlhzers are used mostly on cereals,
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vegetables, and shallots Maize and nce are the
predommant crops on which fertIlIzer IS applIed

DespIte mcreased numbers of extenslOn cam­
paigns to encourage fertIlIzer use, consumptlOn and
sales have dechned smce the early 1980s--Dver
20,000 tons of fertlhzer nutnents (N, P20, KP)
were used annually before 1984 compared with Ie'>'>
than 15,000 tons annually m recent time,> Wlthm
the dIfferent ecologIcal zones, different level<, of
fertIlIzer are used, dependmg on the type of crop
grown and to a lesser extent, on the mherent fertll­
Ity of the solis For mstance, the major crop" CUlti­
vated m the ram forest belt are rubber coconut 011
palm, cocoa, CitruS, plantam, and cassava The"e
crops are not, as a general rule, fertIhzed by Gha­
naian farmers (Badlane et al 1992) However
some supplementary fertIhzer apphcatIOn I'> done
on plantatIOns by farmers usmg modem technIque"

FertIhzer IS largely used m the mtenor and
coastal savanna zones where the cultlvatlOn of dn­
nual root crops and cereals predommate and where
SOlis are Inherently low m fertIhty However In
spite of the SIgnIficant response to fertlhzer of
many crops m Ghana, the number of farmer1> u"mg
fertIhzer and the number of crops fertIlIzed remdIn
lImIted

A survey of some 1,200 small-scale farmer"
(less than 10 ha) randomly selected from the five
ecologIcal zones of the country showed that m 1989
only 18% used chemIcal fertIhzers of any kmd It
further showed that only 30% had ever used chemi­
cal fertIhzers The same survey showed that In
1987, 87% of the medmm- to large-scale farmer"
(more than 10 ha) used fertIhzers Most farmer'> In
the survey used less than the recommended rate"
Over half of the farmers that used fertIhzer applIed
less than the recommended rates As farm ,>Ize'>
mcreased, the percentage of farmers usmg the rec
ommended rates dechned (Sigma One Corp 1990)

A survey of farmers m three dIstncts conducted
for thIS study showed that there were pronounced
dIfferences m the fertIhzer adoptlOn rates between
extenSIOn contact farmers and noncontact farmer'>
The expectatIOn that contact farmer'> w1l1 adopt
mnovatlOns faster than noncontact farmers becau'>e
of the former s mteractIOns WIth extemlOn '>taff
was confirmed by survey results In both 1990 dnd
1991, over 60% of all contact farmers used fertll­
Izer as opposed to under 40% of the noncontact
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of flce farmer<; who dpplled fertlltzer u'>ed ured
(table 7)

Many of the farmer... who applIed fertlltzer u...ed
le'>s than the recommended clmounts of the mput,
and thIS re<;ulted In <;ub-Opl1mdl re'>pon!>e'> For In­
!>tance Instead of 2 bdg,> (50 kg per bag) of NPK
per acre for maIze the average farmer who used
fertlltzer applted I 7 bag... (tdble 7) The major red­
.,on fdrmer,> gdve for not u~mg the recommended
amount<; of ferl1hzer Wd~ Idck of fund~ (table 8)

DespIte attempt<; to Improve the ~upply of fertIl­
Izer farmer<; ,>ull find It dIfficult to obtaIn About
one third of all the farmel., who wdnted fertlhzer
reported dlfficuhle<; In obtainIng It Even In the
Volta Region where there dre FASCOM!>, about
27% of farmer., complained dbout difficultIes In

obtaInIng feruhzer The mdJor cau.,e other thdn
Inadequate <;upplte... I~ IneffiCIency In the dl<;tnbu­
tlOn <;ystem Retail outleh dre not c1o.,e enough to
the farmer'>

Survey data Indlcdted thdt In 1990 le.,<; than 2%
of the farmer... purchd~ed fertIllzel from pnvdte
retaIlers However the ~ltudtlOn IInplOved In 1991
With 27% of them ObtdInIng theIr ferlJlIzer from
pnvate retdIl outleh to dlmlm~h the dominant role
of the MInI.,tIY of Agnculture (tdble 9)

Source Survey data
1 35

075
078

Mean quantity
used (mini
bag/acre)

404

175
105

Users
(%)

1 61

169
1 81

Mean quantity
used (mini
bag/acre)

Maize

548
156

Users
(%)Fertilizer

NPK
Urea
SUlphate of

ammonia 385

fdrmer... (tdble 6) Thl ... pdttern Wd'" observed In

Hohoe dnd Nkordnzd dl<;tnct<; but In Sdvelugu dl<;­
tllCt there wa!> no difference In 1990 dnd Just a
~lIght difference In 1991 In the Savelugu dl ... tnct
tllLre mdY be lIttle difference between contact dnd
noncontdct farmer'> becau'>e other extemlOn ~erv­

ILl. ... dre pre!>ent In the dl,>tnct or nedrby dl~tncts

thdt tredt all fdrmer!> the !>ame The nedrby Nyank­
pdld Agnculturdl Expenment StdtlOn dnd the IFAD
Sm,t1lholder RehabllIt,ltlOn Progrdm 'lho dlffu...e
tCLhnology !>o knowledge about fertilIzer mdY be
more wlde~predd In the dl~tn<..t thdn other area... of
thl. country

Farmcr... In the ...urveyed dred u...ed three mdm
fLltJ1IZl.r~ on their maize dnd nce crop~ Vdnou!>
foram of NPK (IS-IS-IS, 17-17-17 25-15-5 20­
20 0 'lOd 10-20-15) !>ulphdte of dmmOnId clnd
urL,1 In 1990 54 8% of maize fdrm(..r~ dnd 17 5%
of flce fdrmer... who u~ed fertilIzer dpplled NPK to
thur (..rop~ 18 ')% of mdlze farmer ... dnd 40 4% of
fiLL fdlmer~ who dpplled fertJlller u~ed ...ulphdte of
dmmOnld dnd 156% of mdlze farmer... dnd 105%

Source Survey data

1990
All farms 63 9 36 1
Hohoe 76 6 23 4
Nkoranza 66 1 33 9
Savelugu 50 0 50 0

1991
All farms 67 3 32 7
Hohoe 77 5 22 5
Nkoranza 72 6 27 4
Savelugu 53 7 46 3

Table 6 Percentage of malze-growlng farmers In

three districts uSing fertilizer (extension contact
farmers vs noncontact farmers growing maize)
1990 and 1991

Survey area Contact farmers Noncontact farmers

Table 8 Reasons for not usmg the recommended
quantity of fertilizers per acre of fertilized area

Causes of Low Levels of
Fertilizer Use

Reason No of farmers
Limited funds 7
Fertilizer IS too expensive 6
Lack of extension service and labor 4
Crop does not need all quantity

recommended 2
Use farm manure/fertilizer not

effective 2
Not aware of any recommendation 1
Shortage of fertilizer In the dlstnct 1
Difficult to contact extension officer 1

Total 22
Source Tshlbaka and Atsu 1992

Percent
31 2
273
182

91

91
45
45
45

1000

The prInclp,ll caU~L of low lLvel., of f(..rtlhl.er u.,e
by Ghdn,lIdn farmer., dre Idck of knowledge un
aVaIlabIlity of lertIllzel dnd hIgh co...t

Lack of knov.ledge Ghandldn fdrmer... have
many ,>ource<; of InfOrmdtlOn on fertilizer dnd It<;
u<;e such a'> MOA, FASCOM pubhcatlOns, 'lOd
fnend!> dnd relative., Yet d .,ub~tdntldl number of
them <;tIlI do not u~e fertIllzel due to Idck of "nowl­
edge For Imtance the 1990 Ghand GrdIn<; Devel­
opment Project (GGDP) ...urvey mdlcdted thdt 12%
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Table 9 Sources of fertilizer 1990-1991

Source
Neighbor
Private retailer
MInistry of Agriculture
Public parastatal
NGO
Source Survey data

1990
06
1 4

909
45
26

Users (%)

1991
1 2

274
357
153
204

Table 10 Reasons for not uSing fertilizer on maize
Farmers (%) who

Reason never adopted were dlsadopters'
Price too high 51 53
SOil IS good 29 30
Fertilizer not available 3 8
Lack of knowledge 12 1
Other 5 9
Farmers (no ) 138 117

of the 138 farmers who never adopted fertIhzer on
maIze dId so due to lack of knowledge (table 10)
Tshibaka and Atsu (1992) also observed that m
Ghana some crops are not fertIlIzed because farm­
ers lack mformatIOn pertammg to fertIhzer use on
these crops

Unavatlabtllty As outlIned earlIer, unaval1abIl­
Ity of fertIlIzer may not be a maJor cause for low
level of fertIhzer use Table 10 mdicates unavaIl­
abIlIty accounts for only 3% of the 138 farmers
who never adopted fertIlIzer on maIZe and 8% of
disadopter farmers However, another survey con­
ducted m 1990 m three dIstncts of the Volta Re­
gIOn establIshed that 13% of the re~pondents saw
unaVaIlabIlIty of fertIlIzer as a constraInt lImItIng
Its use (Agbola 1990)

HIgh pnce of the znput The devaluatIOn of the
cedI, coupled WIth the removal of the fertl1Izer
subsIdy, has led to sIgmficant fertIhzer pnce m­
creases In the last few years (table 1) ThIS IS a
major reason for lower levels of fertIhzer use m
Ghana Over 50% of farmers surveyed by GGDP
gave hIgh fertIlIzer pnces as the reason why they
do not use the Input (table 10) and 27% of the
farmers In another survey dId not use the recom­
mended quantities of fertIhzer because It was too
expensIve for them (table 8)

Other In Ghana both very heavy and very httle
ram make fertIlIzer Ineffective (Agbola 1990)
Dunng these tImes, farmers preference not to use
fertIhzer IS probably a nsk management strategy

Agbola (1990) also observed that a few farmers
(8%) belIeve that the taste of meals prepared from
crops (espeCIally maize) that have been heavl1y
fertIhzed IS changed, whIch lowers the crop s mar­
ketabIhty (Agbola 1990) Others also belIeve that
vegetables dIe early In fields where fertIhzer IS
applIed and that the crops tend to be more suscep­
tIble to dIsease The produce obtamed from vege­
table crops on whIch fertIlIzer has been apphed are
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B Dlsadopters once adopted the practice and discontinued It
Source GGDP 1991

also thought to detenorate very qUIckly after har­
vest (Agbola 1990)

The GGDP (1991) estabhshed from Its survey
that mtercroppmg Influences the use of fertIlIzer
Farmers are more reluctant to use fertIhzer on
maIze-cassava mtercrop fields than on monocrop
fields Land tenure IS another factor that makes a
dIfference Sharecroppers are less lIkely to mve,>t m
fertIlIzer (6%) than landowners (31 %) Under the
most common sharecroppIng arrangement, the
sharecropper IS responSIble for all purchased Input,>
but must gIve the landowner one-thud of the har­
vest the profitabIlIty of fertilIzer In these ca'>es IS
thus substantIally reduced and therefore there I'>
lIttle InCentIve for ItS use FertIlIzer use IS also re­
lated to such recommended practIces as random
plantIng, local vs Improved seed vanety, and row
plantIng (GGDP 1991) The use of fertIhzer on
monocrop maIze IS almost nonexistent on fields
where farmers use random plantIng and grow local
varIetIes of the crop The use of an Improved van­
ety Increases the probabIlIty of USIng fertIlIzer, but
It IS maInly fields that are row planted that receIve
fertIlIzer In addItion, fertIhzer apphcation IS much
eaSIer In the fields that are row planted

Tshibaka and Atsu (1992) also estabhshed that
some Important staples such as roots tubers and
plantaIn, cocoa and other tree crops are not fertIl­
Ized because lIttle fertIlIzer research has been done
on them Furthermore, the government pohcy of
promotmg the use of the lImIted fertIhzer Imports
for the productIOn of cereals and legumes ha'> al'>o
contrIbuted to the small Interest m the use of fertIl­
Izer on noncereal crops

Maize Marketing

MaIze marketIng Involves both the pnvate and
publIc sectors The Ghana Food DIstnbutIOn Cor-
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Table 11 Volume of maize purchases by GFDC
Volume (tons) Purchases I

Year Maize purchases Total production production (%)

1985 14233 395 000 36
1986 14150 559100 25
1987 13 130 597 700 2 2
1988 17 860 600 000 3 a
Source GFDC and PPMED Ministry of Agnculture

pOI <IlIOn 1<, Ihe main public agency mvolved m
Ill.ll/l.. Illdr"'etmg To .1 le<,<,er extent the Grdm<,
W lIdlou<,mg Company and pubhc-<;ector poultry
.mel feu.lml11 e<;tdbllshments .11<;0 purcha<,e maize
Pnvdle nldlle reldiling 1<; done by m<lrkel women
who <;LlI <,mdller qUdntltle<, m ,>tdnddrd d'><;orted
l..Onl<lml..r,> At the mdJor maize mdrket<, like Ku­
m.l,> I dnd Techlman, there are wholesale trader<;
who l..Ilher I,lke title to good<; dnd <;ell for profit or
work d<' (,omml<;'>lon dgents and <;ell for a<;<;embler'>
101 <In (..,>t,lbh<;hed comml<;SlOn The a<;<;embler<; dre
Itml..rdnt Ir<1der<; who move dround the rurdl mar­
ku<, ,md hou<;e<, and farm<; of producer<; and buy
m<ll/l.. which 1<, Idter <;old m the urban or major
m<ll/l.. m<1rkct<, The pnvate <;ector control'> over
90fJr of IhL m,lIze markel

An,l1y,>l,> of fdrm-gate and whole<,ale pnce<; mdI­
L.Ill.. th<1t thcre ,Ire large vanalIon<> m mter-year dnd
mtr<l ye<ll pnce<, The year-to-year pnce tluctU<1­
11On<, m,ly bc due to the weather dnd decl<;lOn<, of
1<11 ml..r,> bd<,ed on theIr pnce expectatIOn<> whIch
.Irl.. norm,tlly adaptIve m nature Due to the ,>cdrclly
of f<lrmer owned <,torage facIlltle'> ,md hIgh demand
for monl..Y dt hdrve<;t lIme farmer<, dl'>po'>e of mo<,t
01 thl..lr produce ,It any pnce ImmedIately dfter hdr­
v(.. <,1 Tllll<, pnce<; tend to be low at harve<,t tIme
<Inti hIgh dunng Ihe off <;ea<;on Thl'> gives me to
III gL V<In <It10m III mtra-year pnce<; WhICh may call
lor .1 pnu.At<1bIlIzatlOn policy

It hd<, been <,hown thdt the maIze market<; In

Gh<ll1<l ,Irc qUite mtegrated (A<,dnte A<;<,ummg­
Bn.mpong dnd Bruce 1989) A movement m pnce
,II onc m.lIkct I'> trdn<,mlUed to other market<, m d
<,horl lIml.. DI,><,emmatlon of mformatlOn IS carned
out hy Ilmcr,ml trader<; who travel long dl<;tance<; to
purd1<l'>L mdlze from the remote producmg dred<;
,mel <,ell 11 m the urban center<;

To plOmote dgncu\tural productIOn on <;u<;tam­
dblt. bd<,I'> mterventlon was deemed nece<;<;ary to
tLII with fdrm-mcome vanabillly and food m<;ecu­
nty GI1<ln,1 ha<, trdmllory food m<,ecunty that re-

<,ult,> from <,llOrldgl..<, elUl.. 10 l..rr<1tlc wCdlher poor
market mfrd,>tructUle dnd hou<;ehold<, Idck of dC
ce<;<; to ('redlt There I'> dl,>o chromc food m<,ecunty
whIch reflect<; hmlled purcha'>lllg powel In addItIOn
to <;ome of the othl..r condItlon<, Due to the meld<,t1c
nature of the demdnd for food fdrm mcome'> tend
to be low when there I'> a bumper hdfve<;1 (and
therefore pnce'> are low) dnd vIce ver<;d F<1rmel '>
re<;pond to low fdrm-gdte pnce'> for d commodlly
by reducmg the dred pldnted m the follOWing '>e<1­
<;on Therefore the food m<,ecunly problem Cdnnot
be '>ucce<,<;fully redre<;'>ed WIthout tdcklmg vdndbil
Ity m farm mcome<, Pnor to October 1990 Ihe
government dttempted to overcome the pi obIem by
dIrectly mtervemng m the market

The government mtervened In the maIze m<1fket
by InslItutmg a floor pnce <;upport <,cheme or d
GUdranteed MinImUm Pnce (GMP) ,>cheme WhICh
WdS operated largely by the Ghdna Food DI<;tnbu­
tum Corpordtlon (GFDC) The GMP, which Wd'>
denved on co,>t-plu<, dccounllng ba<,l<, Wd<; u<;ually
announced by the government dfter pldntmg but
before harve<;tmg began Thl<; Idte <lnnouncement
did not allow the GMP to Influence farmer<; crop
dcreage allocatIOn decI<,Ion<, The GFDC wa<; man­
dated to buy dt the GMP bUI until 1986 It Wd<, <11'>0
reqUIred to <;ell dt .1 government <;pecIfied pnce

The operation of d <;upport pnce <,cheme 1<, only
meaningful when Ihe government 1<, a buyer of la<;t
re<;ort Thl<, Wd<, not the Cd'>e With the mterventlon
pohcy on maize becdu<;e the government Wd<, not In
.1 Po<;ltlon to pUlchd<,e .111 Ihe mdIze thdt Wd'> of
fered at the '>UppOII pIlce The GFDC could nor­
mally hdndle le<,<, thdn 6lk of Ihe mdrketdble <;ur­
plus of maize ,md le<,<, thdn 4C;C of 10tdl productIOn
(table II) due to mddequdle 10gl<;tlC dnd findncldl
'>upport Survey re<;ult<; mdlcdted thdl d\though the
peak bUying penod of GFDC Wd<; October to De­
cember, by the end of September 9'5% of the farm­
er'> had harve<,ted dboul 91lk of the total maize
productIon m the mam '>ea'>on (Okyere 1990) The
farmer'> therefore were forced to <;ell their produce
at low pnce<; to PdY for productIOn 10dn<; to meet
hou<;ehold expenditure'> dnd to prepare for the mI­
nor <;eason It could be deduced from the low mdr­
ket ,>hare of GFDC that only .1 few farmer<; bene­
fited from the operdtIon of the GMP

The peak hdrve,>tmg penod occur<, m Augu<,t
and September, dnd With mlmmdl <,tordge facilllic'>
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and the need for cash balances many farmers mdl­
cated that they needed GFDC most durmg that pe­
nod When farmers could not get the GFDC to buy
theIr maIze at harvest tIme they became dISIllu­
sIOned wIth the corporatIOn and sold to Itmerant
traders at any offer pnce Because at harvest time
It IS a buyers market the traders asked the farmers
to fill theIr expanded jute sacks to levels that might
weIgh 20 to 30% more than the weight of a maxI­
bag of maize (l00 kg) accepted by GFDC The
transactIOn pnce was also usually a pnce dictated
by the traders

When there IS market faIlure the mterventlOn of
the government IS deSIrable The government mter­
vened m the maIZe market of Ghana m a pnce-sup­
port scheme wIth the objective of ensunng remu­
nerative pnces for maIze farmers The pnce
mcentIve was to promote mcreased maIze produc­
tion through the adoptIOn of Improved practICes
mcludmg the applIcatIOn of fertilIzer However the
pnce-support scheme faIled to provide the reqUisite
mcentlVes due to deficIencIes that have already
been dIscussed The scheme was therefore not able
to prOVIde the antIcIpated response because fertil­
Izer consumption still remamed low even dunng the
penod when the scheme was m operatIOn

Conclusions

The detenoratlOn that was expenenced m the
GhanaIan economy m the 1970s and early 1980s
dId not spare the agncultural sector Output of both
food and cash crops declIned over the penod As a
result of efforts made under the EconomIc Recov­
ery Program the agncultural sector has turned
round but the modest mcreases m productIOn have
not been enough to meet the mcrea<>mg demand for
food and fiber A way out of thIS demand squeeze
IS to Improve the low productiVIty of farmers 10

Ghana, which has been attnbuted largely to low
use of fertIlIzer

One major problem WIth GhanaIan Salls IS the
low level of aVaIlable mtrogen and phosphorus,
exacerbated by shortened fallow penods It has
been estimated that about 332,000 tons of ammo­
mum sulphate would be reqUired to replace the to­
tal amount of mtrogen annually removed by crops
and about 116,000 tons of smgle superphosphate or
330,000 tons of 15 15 15 compound fertIlIzer
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would be reqUired to replace the potassIUm annu­
ally removed by crops (Agroplan 1991) At the
present levels of supply, It IS doubtful that Ghana
can meet these reqUIrements Even If the fertIlIzers
were avaIlable, there IS eVidence that farmers could
not afford them at current pnces

Some of the factors that have led to low use of
fertilIzer have ansen out of the pncmg and dlstn­
butlOn polIcies of the government mtroduced under
the ERP The removal of SubsIdies from fertIlIzer
10 the absence of credIt and remunerative output
pnces has resulted m a fall m demand for the mput
Marketmg channels for fertilIzer have functIOned
poorly even after the pnvatIzatlOn of the supply
and dlstnbutlOn of fertilIzer, slgmfymg a case of
market faIlure The scant partICipatIOn of the pn­
vate sector m the retaIlmg, wholesalIng, and Impor­
tatIOn of fertilIzer has been attnbuted to the low
relatIve profitabIlIty of the enterpnse resultmg from
narrow margms allowed by the MInIstry of
Agnculture

Apart from dlstnbutlOn problems and high mput
pnces, another reason for the low utIlIzatIOn of
fertIlIzer IS the absence of remuneratIve output
pnces, whIch IS also a result of output market faIl­
ure Although the cereal market IS faIrly mtegrated,
the mter-year and mtra-year pnce vanatlOns often
lead to large varIatIOns m farm mcomes Market
faIlure has been an argument for governments to
mtervene 10 markets by establIshmg regulatIOns and
pnce polICIes, but the output pnce-support scheme
mtroduced by the government for selected com­
modIties had to be canceled because It was not
effective

A reductIOn m post-harvest losses, avaIlabIlIty of
effective storage structures, and an Improvement 10

transport mfrastructure can mcrease the profitabIl­
Ity of many crops, espeCIally the cereab and serve
as an mcentIve for mcreased use of fertIlIzer
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agricultural development m partIcular In NIgeria,
foodcrop marketmg has largely been m the hands of
small-scale marketers wIth mlmmal support from
the government agenCIes Government emphasIs

Market Integration The Case of Dry
Season Vegetables In Nigeria

Saa Dlttoh
Department of Agncultural Economics
University of Ibadan
Nlgena

SUMMARY
Vegetable crops not only Improve the nutntIOnal qualIty of Nlgenan diets, the productIOn
of vegetables under lITIgatIOn and theIr marketmg proVIde many people with employment
m the dry season However because vegetables are hIghly penshable, the marketmg nsks
are substantial and marketmg mefficiencies are costly The prevailIng high pnces m urban
retaIl markets and low pnces at the farmgate level result from poor marketmg mfrastruc­
ture and services as well as msufficient polIcy-onented marketmg research

ThIS study mmed at obtammg mdices of marketmg mefficiency through the market mte­
gratIon approach and to offer some solutIOns Weekly pnce data for pepper (tatashe) and
tomatoes were collected from eIght locatIOns-four producmg areas, two produc­
mg/consummg areas and two consummg areas-for 34 weeks (November 1991 to June
1992) and a Ravalhon-type model was used to analyze market mtegratIOn between pans
of markets

The results mdicate that there IS httle, and a low degree of mtegratIOn of pepper and to­
mato markets m the study area as a whole Some market mtegratIOn however eXIst" be­
tween major producmg and major consummg areas The results also mdlcate that good ac­
cess roads are Important for markets to be mtegrated, but the dIstance between markets IS
not Also the cobweb problem seems to be present and micro-level social, pohtIcal, and
economIC factors Significantly affect vegetable marketmg decIsIOns

The conclUSIOn IS that a major determmant of market mtegratIOn m the study area (and
possIbly m Nigena as a whole) IS mformatIOn flows between producmg and consummg ar­
eas and that assemblers of the produce, pnmary wholesalers and transporters are currently
the major sources of the mformatIOn That IS clearly unsatisfactory for effiCient marketmg
of produce There IS need for the federal and state governments to give pnorlty attentIOn to
dally or weekly collat,on and dissemmatIOn of foodcrop marketmg mformatIon especially
pnces to Improve marketmg effiCIency and consequently productIOn of foodcrops gener­
ally and dry season vegetable crops m partIcular Other pohcy Issues worth pursumg to
Improve marketmg efficIency mclude ehmmatmg secondary wholesalers from the market­
mg cham, begmnmg an msurance scheme for vegetable marketers, encouragmg small-scale
processmg of vegetables, and mstitutmg effective extenSIOn services for dry-season vege­
table producers and marketers

The marketmg of agricultural products In

many developmg economies, wIth theIr
largely unorgamzed foodcrop markets, IS a

major determmant of development generally and
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hd" ocen on food production It I" agreed that food
m,lrketmg (elnd producllon) "hould Ideally be
h,mdlLd hy pnvdte mdlvldual<; and firm<; however
thL nLLe""elry marketmg mfra<;tructure ha<; to be m
pldce and el condUCive enVlfonment created for
LmuLnt m.lrketmg of produce A<; "tated by 01.1­
yLml (1972) productIOn and marketmg con<;tltute a
(,.ontmuum ,md lelck of development m one retards
progres" m the other To mcrea<;e food production
tl1LrL I" thL need to develop .1 more effiCient
m,lrkLlmg "y"tem for the Velnou<, crops

In the p.l"l the federell <;t.lte elnd 10c.lI govern
mLnl<., of Nlgenel have attempted to provide <;ome
nl.lrkLlmg mfrel"truclure .lnd <,ervlce" for export
lrop" gr.lm" and other "taple<, Little elttcntlOn ha<;
been given to the marketmg of vegetables, such as
peppLl" tomeltoe" onlon<; gelrden eggs okra and
Llfy vegetelble<, m <,plte of the fact that they need
"pecI,11 m<1rkellng f<1CllItles and organizatIOn due to
thur highly pemhable nature Al<;o mo"t of the<;e
vLgetdble<, <1re cultivated m the dry "eason under
IrngdtlOn m the northern part of the country elnd
trdn"portcd to cOl1<;umptlOn center<; m the <;outh
rlll<, dg,un Imphe<, tlMt "pecldl marketmg drrange­
mLnt" l1.lvL to be mdde for els"emblmg produce
p.tck,lgmg trdl1<;portatlon <;tordge at the wholesale
!Lvel and "dIe wlthm d <,hort time

Although con"lderable re<;edrch ha<; been done
on the m,lrketmg of gram<; m Nlgena (lone<; 1968,
1972 Anthomo 1968 Gilbert 1969 Thodey 1969,
H<1Y" 197') Ejlg<1 1977 H.ty<; and McCoy 1978,
Berg 1980 Ingawa 1981) hardly any has been
donL on vegetable crops particularly the dry <;ea­
"on veget.tble crop" for which many of the major
(,.on"umptlon centers are not productIOn centers

VLgLl.tble crop<; though not <;taple crops m NI­
gLnd .tre Importdnt for almo<;t every household
Mo"t Nigendn<, mclude pepper tomatoes omol1<;
<1nd !L<1fy vegetable" m their diets They add flavor
to thL food They <11\0 provide con<;lderable protem,
vlt<1mm" .tnd mmera].,

In adchtlOn the CUlllv.ttlon of dry sed"on vegetel­
ble" by Irng,ltlOn employ<; many people who other­
WI<,L would h,we little mcome for about half the
YCdr Dlltoh (1992) reported that dry <;eason vege
t lh!L productIOn m Nlgena hel<; become a boommg
bu<,me"" Apart from the farmers .tnd farm laborer<;
who produce the vegetables there are many people

engaged m movmg produce from the producer to
the con<;umer It I" therefore Importelnt to melny
mdlvldual<; and to the natIOn lh<1t the melrketmg of
dry "eason veget<1ble" be <1<; effiCient .I" po<;slble
The more effiCient the marketmg <'y"tem the more
rewardmg It 1<; to everyone mvohed m the produc­
tion marketmg, <1nd cOl1<;umptlOn of the produce

Research Problem and
Objectives

The food m<1rketmg "y"tLm m Nlgen.t 1<, lelrgely
unorgamzed and mefficH:nt Po"t-harvL"t problem'>
from the f.trm to the retail levd re,>ult m high
losses high co,,!'> of food"tuffs <1nd dl"mcenllve<,
and dlscourelgement to producer" m.trketel ", and
consumers The problem" .tre .tcute for dry <,eason
vegetable crop<, There h.t" however bc<."n lIttle re­
search on way" to Improve the effiCiency of dry
sea<;on vegetable marketmg m Nlgena In fact there
seems to have been no prevlOu<, <1!tempt to deter­
mme the effiCiency of veget.tble melrket<; m the
country through the market mtegreltlOn elppro.tch
The market mtegr.ttlOn .tppn)clch to the med<,ure­
ment of marketmg effiCiency I'> belsed on the prem­
Ise that an effiClellt (commodlly) m<1rket Will e<,tab­
li<;h pnces th.tt .tre mterreldted through "p<1ce by
tral1<;portatlon co<,t<; dnd through time by <,torage
co<;ts (Bre<,,,ler and Kmg 1970) If d melrket 1<, mte­
grated, there will be low Vdfldtlon m pnce<, elcm,,<,
<;pace and over time Another Imphceltlon I" thelt
pnce<; of commodllle" m "p<1tlell melrket<, Will be
functIOnally reldted m one form or another

The broad objective of thl<' "lUdy thelefore w.t<,
to obtam mdlce" of mdrketmg effiCiency of <,ome
vegetable marke!'> by mve"tlgdtmg theIf level"
across mtegratlOn "pdce for <1 plOduLllOn <,e.t<;on
SpeCifically the ~tudy "ought to

• Identify and "tudy the melrketmg channe]., of
several dry season vegetable crop<,

• determme the <;patlal market mtegratlon of
pepper (tata5he) and tomato market<; for a pro­
ductlon <;ea<;on

• Identify factor" th.tt might be celu<,mg low mar
ket mtegr.ttlon and marketmg meffiCiency m
the vegetable mdrket<; and to "ugge"t remedle<;
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where al~' b,~ and C, are the regreSSIOn coeffiCients
and n IS the number of lags There IS or there IS not

The Ravalhon Method and Its
ExtenSions

n n

~t = Ia,~~t-k + Ib,~~,-~ + c,X" + U"
k=1 ~=O

where P, IS the pnce m the local market, PI IS the
pnce m the reference market, Xl IS a vector of non­
pnce exogenous vanables mfluencmg the demand
for and supply of the commodity m the local
market, and m IS the number of phY~lcal markets
(locatIOns) under study Usually relatIOnships be­
tween pnces m several local' markets and those m
the reference market are studied

As a dIstnbuted lag model, equatIOn (I) may be
explICitly stated as

(1)P, = f, (P I X) I = 2 m

Benson 1990, and Dahlgran and Blank 1992) That
means the more mtegrated a (commodity) market
IS, the greater the marketmg effiCiency because the
vanatlOn m pnce across space and over time Will
be lower In fact m an mtegrated (commodity) mar­
ket, there Will be less covanance between mdlvldual
outputs and the aggregate supply, thus Implymg
less nsk and higher mcomes Therefore, market
mtegratlon IS mdeed a good measure of, or a proxy
for, marketmg effiCiency If It IS determmed
appropnately

The model that seems to have revolutIOniZed ag­
ncultural market mtegratIOn research IS that of Ra­
vallIon (1985, 1986) and ItS extenSIOn by Heyten
(1986) and others to mclude what IS termed the
Timmer mdex Fammow and Benson (1990) as
well as Dahlgran and Blank (1992) have also made
relevant extenSIOns to the model

The baSIC Ravalhon model seeks to determme
whether a change m the pnce of a commodity m a
'local' market IS mfluenced (determmed) by the
change m pnce m a central' or reference mar­
ket The model assumes an autoregressive dlstnb­
uted lag relatIOnship between pnces of a commod­
Ity m the local market and those m the reference
market The Simplest form of the model might be
given as

Marketmg Efficiency and Market
Integration

Among the factors that determme the efficiency
of a marketmg system IS the type of market struc­
ture that prevails Marketmg effiCiency IS more
lIkely to be high m a competitive market than m a
less competitive one In fact, the Ideal market
structure for optimal marketmg effiCiency, cetens
panbus, IS pure competitIOn In Nlgena, dry season
vegetable markets can, under conducive enVIron­
ments be very competitive Dry season vegetables
are grown by many small farmers and production IS
concentrated m specific locations Also a relatively
large number of buyers are mvolved m the vegeta­
ble trade especially at the retail level There are
however relatively few marketers at the wholesale
level because of problems of assemblage and the
highly penshable nature of the produce

The Issues of marketmg effiCiency and market
competitiveness have long been areas of contro­
versy Some researchers have claimed that the eXIs­
tence of many mtermedlanes m the marketmg cham
results m marketmg mefficlencles (Adegeye and
DIttoh 1986), but others have argued that It ensures
effiCient use of avaIlable resources (WIlcock 1978)
Also, while Miracle (1968) argued that pnces are
competitive and therefore low at the farmgate and
rural retail markets but are uncompetltlve and thus
high after the produce leaves local assembly mar­
ket~, AnthonIo (1973) said the Issue of competitive­
ness IS not a major determmant of high urban
pnces Rather the major cause IS high marketmg
costs resultmg largely from poor storage, high
transport costs, and high degree of nsks

An even more Important controversy centers on
the use of market mtegratlOn measures to mfer
marketmg effiCiency Jones (1968, 1972), Gilbert
(1969), Thodey (1969), and others have used the
blvanate correlatIOn coeffiCient to measure market
mtegratIOn and to mfer marketmg effiCiency Oth­
ers have however cntlclzed the use of thiS measure
and have shown ItS mappropnateness m mfemng
market effiCiency (Blyn 1973, Hamss 1979, Eicher
and Baker 1982) It has nevertheless been shown
that market mtegratIOn studies usmg appropnate
methodologies do determme the effiCiency of pnce
transmission between markets (phySical markets)
(Ravalhon 1985, 1986 Heyten 1986, Fammow and
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m<lrkL.t tntegr<ltlon dependmg on the <;toltlr.,tlcoll '>Ig­
mfK<lnce of h"

fhe extenr.,lOn by I-kyten (1986) molker., It pOr.,,>I­
ble to directly te"t hypother.,e" .1<, reg<lrd,> tntegra­
tlOn whl1L tlMt by D<lhlgr,m <lnd BIolnk (1992) tner.,
to gLner,l1l/e the Rolv<llhon model by not maktng
,my ,I,,'>umptlOn <lbout lcKoll ,lnd reference market,>
Imte<ld they ,I,,<,umt. tlMt both producerr., olnd con­
... umLr'> II L dl"'pLl"'Ld thlOugh 111 mollhh to the
Lxtent th It no III llket ...pu.. l<lh/L'> In uthLr produc­
tIOn or eon ... umptlon

The Analytical Model

fhL mood U"'LO In thl ... "tudy I'> b<l<,IL<llly Rtival
hon (198') 1986) hut more tn ItnL WIth the Lxten­
... Ion ,>UggL<,tL<J by D Ihlgroln md Blolnk (1992) It
hO\'.LvLI hI'" "'OIllL O....tlnLtlve ehtiltiltLnr.,tK,> thtit
fM\ L all"'Ln m,unly hLc<lu'>L oj the nc.lturt. of the
LommodltlL'" bung ... tuolLd Stor<lgL (of tht. com­
mm!ltle... hung ... tuolLdl for LxtimplL Lc.ln be olr.,­
...umed to 11L nonc..XI ... tLnt bLC,IU"'L tl1LY c.lre ,>torLd
only whLn tlKIL .... I ILl-. of nMrkLt ThLy tile not
...torLd fOJ thL LI \. ItlOn of tllllL utlllly HIgh lo<,<,cr.,
IrL tn 1,llt Im.urn.. o tl Itlck of mtirkLt compel,> mtir
I-.Ltcr... to ... torL thun for mOlc th,m ol weck or '>0

A fOJ nMI ...t,ltwKnt of the model u'>ed m the
... tudy I'" <I'" follo\'. ...

P, =1 (P, X n
P, =1, (P, l{J f)

I ) = I til for, etc )

whLle
P, P, "rc thl priLL'" ol I p"rtlLul"r vcgcttlblc typc In

m"rku... (Io\. Ilion ... ) I lI1dJ re...peLtlvcly
\ \ Irl thl vlLtO! ... o! "'l"...on<lI lI1!lucnLl'" on

llllrhh rind) rL"'plLtlvLiv T""o dummy vdndbIL ...
WlfL u"'Ld to IdILL! thL "'L l ...on lilt) lI1d henLc thc
dlm md ...upplv "'ltU ,tum... I'" ""cll I'" my other
"'pll! 11 Lh Ir IL ILlI ... tIL'" In Ihe I11lrkch It thc ...pCUflL
pUJod... 11K dl\ "'L I...on (Ifng lItem ...ctl\on) w""
diVided lI1to thrLl Novcmbef to mId rebruJry to
fctleL! 10"" but 1I1L1 e l... lI1g ...upph Mid FcbruJry to
Apnl 10 rLlkL t 1I1L penod ot IbundJnt ...upplv Jnd
M"y to Junl 10 rLlleLl dcdll1l11g \upply

I 1\ the trem!
fIl I'" the numbu o! 11111 kCh (1IlLJtlon... ) bCll1g Lon

... Iderld (I Ighl 111 11m ... tudy )

1 he model becomt. ... more relevolnt If It 1<, dync.lm­
lied to obttitn dl"tnbuted IJg equtitlOn'i ti ... follow,>

n n

P,r =La,~P,r-~ + Lb,J~jI_"- +c,XII +d,T+U,r (2)
~-I ~-o

It It

~r = LUl,,- ~r--l. +2JlkP,,-k +A,Xl1 +yl+UjI (3)
~-I ~=O

I J = I m for I -:/= J

where n 1<; the number of lag<; In thl'> <,tudy two­
penod lag<, (a penod 1<, I week) were d'><;umed be
Cdu<,e of the highly pen,>hable nature of the
commodllle<;

The above r.,tatement<; of the model Imply that
every mc.lrket (locatIOn) Ir., bemg regarded tiS locdl
<lnd a<; reference With re'>pect to every other mar­
ket That Ir., no J<;<;umptlOn I'> bemg made a<; to
which pnce determme,> olnother It I'> recogmzed
thtit while pnce'> m con'>ummg ( reference ) area'>
are ur.,ually expected to determme thor.,e m produc­
mg ( local ) area<, the oppo<;lte can be true espe­
CIally for highly pemhable commodltIe<; r.,uch ar.,
vegetolble<; Pnce<, m producmg area'> reflect the
'>upply ,>\tuatIOn'i m tho,>e locahtles and do dt lime,>
determme pnce<, m the con'>ummg arear., Thl'> I'>
becau'>e the produce ha,> to be tran'>ported to the
conr.,ummg area<; (market<;) wlthm a ,>hort time and
there Ir., VIrtually no ,>torage a'> explamed earher
The above analytical method was also u'>ed becau'>e
It I'> more relevant to determme market mtegratlOn
ticro<,,> the whole geographical area under study
than only palr<, of locatIOns Eight locatIOns were
cho<,en for the study, r.,o 56 regre<;<;lOn equation<;
had to be e<;tlmated for each of the crops, pepper
dnd tomdto

Equation'> (2) and (1) were e,>tlmated as <;mgle
equation'> rather than a'> '>y<;tem'> of <;Imuhaneou<,
equatIOn" mamly becau'>e I beheve mdlrect effect,>
c.lre mlmmal and m,>lgmficJnt due to the nature of
the produce and thu,> any re'>ullmg '>Imultaneour.,
equation bla<; would be neghglble The typer., and
level'> of m,uket mtegratlOn were determmed by the
r.,lgmficance of the regre<;slon coeffiCients of PjI k

tind PI/ ~ (which mdlctite direct effects) and the
Timmer mdlcer." which olre dl<;o referred to a'> mdl­
ce., of mdrket concentrJtlOn (lMC) Durbm., h sta­
tl<,tlC ,lnd the Godfrey test (Godfrey 1978) were
u'>ed to te<;t for the ab<;ence of <;enal correloltlon of
re<;ldual<;
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The varIOUS market mtegratton tests were used
as follows

• Complete market segmentation or concentra­
tIOn (1 e , no mtegratIon) b'k = 0 and ~jI. = 0
for k = I and 2 k = 0 IS not consIdered relevant
because the produce has to be transported or
pnce mformatIon has to be transmItted by
marketers and that takes tIme It cannot be m­
stantaneous

• One-way market mtegratton b'k = 0 but ~jk ;t. 0
or b'k;t. 0 but ~jk = 0 for k = I and 2

• Two-way market mtegratIOn b,k;t. 0 and ~jk ;t.

ofor k = I and 2

If there IS market mtegratIOn (one-way or two­
way), It could be short-run strong form short-run
weak form, or long run ThIS classIficatIOn can be
easIly done from the regressIon results What was
however consIdered relevant m thIS study was
whether there was market mtegratIOn or not, as
well as whether the mtegratton was hIgh or low
usmg the IMCs

IMe, = Absolute(a,/Ibj /) or Abs(atl1bj2)

IMej = Abs(CLJ/II3,/) or Abs(CLJ/II3'2)

It should be noted that a,/ bj /, and bj2 are the coef­
ficIents of Pit I PjI I, and PjI 2, respectively, and aj/

~,/, and ~'2 are the coefficIents of PjI I Pit I and
Pit 2, respectIvely IMC lles between zero and mfin­
Ity and the closer It IS to zero, the greater the degree
of short-run market mtegratIOn Umty IS used to m­
dicate hIgh or low short-run market mtegratIOn
IMC < I Implies hIgh short-run market mtegratIOn,
IMC > I ImplIes low short-run market mtegratIOn,
IMC = mfimty ImplIes market segmentatIOn or
concentratIOn

The Study Area and Data
Collection

The study area compnsed productIOn and con­
sumptIOn areas m Kaduna and NIger states and two
major consummg centers m Kwara and Oyo states
of Nigena Kaduna, NIger, and Kwara states fall
wlthm the middle belt of the country whIle Oyo
State IS m the southwest Dry season lITIgated veg­
etable productIOn IS practiced extensively m the
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mIddle belt especially m Kaduna and Niger states
(m additIOn to states further north m the country)

The towns and CItIes m which data were col­
lected are Zana, Kaduna, and Blrnm-Gwan m
Kaduna State, Mmna, WUShiShl and Blda m Niger
State, Ilonn m Kwara State and Ibadan m Oyo
State ZarIa, BIrnm-Gwan, WUShlShi and Bida are
producmg areas Kaduna and Mmna are produc­
mg/consummg areas Ilonn and Ibadan are pnncI­
pally consummg areas

Ibadan, Kaduna, IIorm, and Mmna are state
capItals Zana and Bida are relatIvely big towns,
Blrnm-Gwan and WUShiShi are small towns
Blrnm-Gwan IS however located on a major north­
south trunk road, whIle WUShlShi IS located m the
hmterland far from any trunk road Towns and Cit­
Ies WIth such dIverse charactenstlcs were selected
to ensure comprehensIve study of the relatIOnship,>
between the diverse vegetable markets

The study baSically reqUIred pnce data which
are however seldom available from government
agencies or any orgamzed pnvate source Even
when data can be found they are unrelIable or lIm­
Ited to certam areas and specIfic food Items Also
the pnces of vanous vegetables fluctuate so Widely
from day to day that monthly averages are not ade­
quate for ngorous pnce analysIs Weekly pnce data
were therefore collected from a number of markets
withm the eIght locatIOns for 34 weeks from the
first week of November 1991 to the la~t week of
June 1992 November to June approxlmdtelv con­
stitutes the dry (lITIgatIOn) season m the producmg
areas Pnces were collected for pepper (tatashe)
and tomatoes Pnces of produce m local umt,> of
baskets and bags were collected and conversIOn'>
made to standard umts For more details on field
data collectIOn and converSIOns to standard umts
see Dittoh (1993)

Marketmg Channels

Marketmg of dry season vegetable crops m NI­
gena can be diVIded mto two types One m\ olve,>
consIderable assemblage dnd contract purchd'>mg
by wholesalers and the other does not The mdrket­
mg of pepper, tomatoes and omon'> belongs to the
former category whIle the mdrketmg of other
vegetables such as garden eggs carrots fresh okrd
and leafy vegetables belongs to the latter category
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Roadside
retailers In or

ncar produCIng areasAssemblers and
wholesalers In or

ncar producing areas

Dry season (liTigated) vegetable producers - - - - - - - - t

" - - - - -~ Consumers I

Consumers

C M11n assemblerslbulk purchase," and high risk bearers

-......-. Major channels --~ Minor channels - - - - -.. Very minor channels

Major and minor channels are with respect to the relative
volume of produce gOing through the channels

Fig 1 Marketing channels for Irrigated pepper tomatoes
and onions In Nigeria 1992

Flgun.. <, 1 .md 2 give the marketmg ch.mnel<; for the
two type<, of m.ukelmg <,y<;tem<; A<; <,hown m figure
I .t<,<,emhler<, .md pnm.try whole<;aler<; have to <;ell
the produce through pnmary dnd <;econdary
whole<;,ller<, ,1<' well .1<; through pnmary and <;ome­
llmt.<, <,econddry letdI1er<; The number<; of group<;
of mtermLdldne<, between the producer<; and con­
<,umer<; dn.. however not con<,tant dnd It 1<, logical
to beltcvL that thc more group<; of mtermedmne<;
thclc are the higher dre the pnce<; that Will be paid
hy con<,umcr<, (( tu/\ panhlll The ImplIcation 1<,
th.lt lhe more group<; of mtermedlane<; there are the
IL<, ... mtegrated the veget.tble market<, Will be acro<;<;
<'PdCL M,lrketmg efficlcncy Will thu<; be Improved
Ir fewer group<, of mtcrmedlane<; are mvolved The
lLrm group<' of mtermedl<1ne<; 1<; u<;ed to mdlcate
11Mt thL Cd<,C bemg mdde for fewer group<; of mter­
mcdl.tnc<, doe<; not Imply that the numbers wlthm
group<, <,hould bL <,m.tll In fdCt for morc competl­
tlvLnL...<, thc number<; wlthtn the group<' <;hould 10­

LrL.I<'L Morc pcople <;holiid for example be encour-

aged to be .ts<,embler<; at the f.trmgdte lLvel How­
ever <;econdary wholesaling <,holiid be dt<,colll.tged

No vegetable whole<;aler m the <,tudy .trLd hdd
cold <;torage facllltIe<; and none lhdt we ldlked to
planned to get any They belIeved It Will not be
profitable to mve<;t 10 cold <;tordge

Retallmg of vegetable<, 1<, done m .tlmo<,t .tll
market place<; m the vllldge<" lown<" dnd cltle<,
RetdI1mg 1<, a1'>o done dlong hlghwdy<' In gdr.tgL<,
(lorry pdrk<;), m rmlway <,t.ttlon<" dnd CVLn from
hou<,e to hou<;e A few <'llpLrmarket<, m town<, dnd
cltte<; d1'>O retml vegetable<, L<'pCCldlly to thc rcld
tlvely affluent member<; of the <,oclcty ThL<'L <,u­
permdrket<; have <,ome cold <,tordgc or vcgLldble<,
however, the qUdntltle<, mvolved were too <,mdll for
con<;lderatlOn In thl<; <;tudy

Vegetable Market Integration

A<, mentIOned earlIer the <,tdtl<,tlLdl "'lgmfiLdnLL
of the coefficient" of the Idgged LXOgLnOU<, Vdn
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abies Pjl 1 and PjI 2 for equatIOn (2) and Pa I and Pa 2

for equatIon (3) mdIcate whether or not there IS
market mtegratIOn between any gIven paIr of mar­
kets (locatIOns) Also the values of the mdIces of
market concentratIon mdIcate whether the mtegra­
tIon IS hIgh or low Tables 1 and 2 gIve the market
mtegratIOn results for pepper and tomato markets,
respectIvely (Only the relatIOnshIps that mdIcate
some mtegratIOn are presented m tables 1 and 2
The complete regressIon results for pepper are pre­
sented m table 3 ) Only 16 paIrs of pepper markets
and 14 paIrs of tomato markets out of the 56 paIrs
for each vegetable mdIcate some mtegratIOn Also
for pepper only five market paIrS mdIcated hIgh
mtegratIOn and for tomato only two market paIrs
dId The general conclusIOn therefore IS that for
these vegetables there IS lIttle and a very low level
of market mtegratIOn m the study area and possIbly
m the whole country The data also show that the
dIstance between markets (locatIOns) eIther IS not a
determmant or IS a very poor determmant of vege­
table market mtegratIOn

The 16 paIrS of pepper markets that show some
mtegratIOn (table 1) are baSIcally paIrs of produc­
mg and consummg areas Zana and BIda, two Im­
portant pepper-producmg areas, are mtegrated WIth
pepper markets m Ibadan, Kaduna, and Bonn,
WhICh are the mam consummg areas There IS very
lIttle market mtegratIOn between producmg areas

Retailers within or
outSide prodUCing areas

Consumers

Fig 2 Marketing channels for other dry
season vegetables (garden eggs, carrots,
okra, and leafy vegetables), Nigeria, 1992
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and between consummg areas An Important excep­
tIOn however IS Bonn and Ibadan Bonn serves as a
tranSIt pomt for produce meant for markets m
Ibadan, so pnces m Bonn mfluence those m
Ibadan, and VIce versa

The tomato market mtegratIon results (table 2)
reveal slIght dIfferences from those for pepper It I'>
Zana and BImm-Gwan markets (and not BIda)
that are mtegrated WIth tomato markets m the ma­
Jor consummg CItIes of Ibadan, Kaduna, and Bonn
The results also mdIcate some market mtegratIOn
between the major consummg areas but not the
producmg areas

Tables 1 and 2 also mdIcate the Importance of
good access roads for market mtegratIOn and hence
marketmg effiCIency WUShIShI and Mmna markets
are not mtegrated WIth markets m major consummg
areas mamly because of theIr remoteness from the
mam north-south trunk roads

It IS mterestmg that m several cases the coeffi­
CIents of P2t 1 and P2t 2 (tables 1 and 2) are negatIve
and sIgmficant, suggestmg that hIgh lagged pnces
m reference markets have the effect of lowenng
pnces m local" markets That IS so because many
factors other than pnce movements m consummg
areas determme marketers behaVIOr and expecta­
tIons, and for gIven demand/supply SItuatIons It I'>
theIr expectatIOns and behaVIOr that greatly deter­
mme pnces m the 'local" markets Apart from the
fact that the cobweb problem IS to some degree
present m vegetable marketmg m NIgena, short-run
SOCIal, polItIcal, and economIC factors do affect
vegetable marketmg declSlons sIgmficantly HIgh
pnces of dry season vegetables m an urban market
could SIgnal the Immment floodmg of the market
WIth vegetables, or the dIrect OppOSIte dependmg on
several mIcro-level SOCIal, polItIcal, and economIc
factors CIvIl unrest or a stnke by transporters for
a couple of days can mean very hIgh losses for a
vegetable marketer because of the hIghly penshable
nature of the produce and the lack of storage

The mference drawn from the analySIS IS that the
major determmant of vegetable market mtegratIOn
IS mformatIOn flows between producmg and con­
summg areas The sources of the mformatIOn are
ObVIOusly marketers, especIally the assemblers and
pnmary wholesalers who regularly go to producmg
areas from the major consummg areas as well as
transporters There IS VIrtually no mtegratIOn be-



IU!le~ m Afrrcan Rural Development 2

Table 1 Pepper market integratIon results
Approx

Market 1 Market 2 distance P", P"2 P2t P2t , P2t2 ~ IMC ClassificatIon
(km)

Zana Ibadan 700 06251 00837 01504 -02698 01860 09776 33608 Two way short run
(01893) (01702) (00693) (00899) (00818) integration

Ibadan Zana 700 10277 -06104 1 1309 -1 2647+ 01152 07996 08126
(01967) (02123) (05208) (05724) (04684)

Kaduna Zana 80 08787 -03091 02454 01769 -04227 09817 20788 One way short run
(01428) (01409) (01269) (01357) (01241) Integration

Zana lIonn 535 05811 00704 04410 -05052+ 02478 09784 1 1502 Two way short run
(01996) (01826) (01523) (02334) (01854) integration

lIonn Zana 535 09610 -02222 06058 -05785+ 00536 09494 16612
(02234) (02208) (02092) (02456) (02145)

Zana Blda 470 05462 01348 05053 -04991+ 03202 09812 10944 One way short run
(02004) (01760) (01427) (01839) (01889) Integration

Zana B/Gwan 200 03450+ -00775 06770 -06631 04378 09879 05203 One way short run
(01642) (01478) (01197) (01757) (01534) Integration

B/Gwan Ibadan 500 1 1802 -03061 01698 -02088 01316 09432 89656 Two way short run
(02168) (02463) (00952) (01215) (00995) Integration

Ibadan B/Gwan 500 08693 -04939 07159 16129 06143 08210 05390
(01933) (01851) (04013) (05835) (05065)

B/Gwan Blda 247 09380 -00086 05793 -05146+ -00909 09611 18228 One way short run
(02192) (02592) (01645) (02192) (02521) Integration

Blda Ibadan 445 09969 -05165 02254 -03589+ 02139 07567 27877 Two way short run
(02531) (02796) (01094) (01422) (01036) Integration

Ibadan Blda 445 09679 -04901 06917 -19807 05913 08846 04887
(01962) (01692) (03356) (03983) (05102)

Kaduna Blda 480 07407 -02602 01442 -00642 -03179+ 09788 23300 One way short run
(01692) (01469) (01212) (01399) (01419) Integration

lIonn Blda 280 07404 -00453 07331 -05608+ -00199 09675 13203 One way short run
(02502) (02382) (01584) (02210) (02495) Integration

lIonn Ibadan 165 12512 -02984 03759 -03095+ 02036 09571 61450 Two way short run
(02486) (02538) (00946) (01318) (00947) Integration

Ibadan lIonn 165 08318 -04427 10834 -21013 07144 09140 03958
(01788) (01501 ) (02725) (04270) (04179)

p" 001 +p " 0 05 Standard errors are in parentheses
Notes
1) P2t 1 and P2t 2 represent Pft , and PI' 2 as well as P" and Prl 2 depending on which market IS regarded as local and which as reference
2) IMC =Index of market concentration (Timmer Index) IMC" 1 ImplIes high market Integration IMC > 1 Implies low market integration
3) The coeffiCIents of the dummy vanable and the trend have been excluded In the presentation of the results
4) R2 values presented only to indicate their Irrelevance In determining markelintegratlon by the method used
5) Durbin shand Godfrey statistIcs have not been presented but they indicate absence of senal correlation of residuals

tween producmg area~ becau~e of the ldck of 10­

form,ltlOn now... between them Currently the
d......<.mblcr... ,md whole"'dler... ...eem to be con<.en­
trdt<.d 10 Zdn,l Blrnm-Gwdn ,md Bldd bec,lU...e
they <In.. "long m<lJor north- ...outh trunk rodd... The
f<lct tl1<lt the mtegrdtlOn between the few m<lrkeh ,...
genel,llIy low under...core... the need for Improve­
mLnt of the role bemg played by <I......Lmbler... <lnd
whok~dler~ "... wdl <I~ other mdrket mtermedldnL...

Policy Implications

The mdr(..ctmg chdnnel ... dnd the mdr(..et mtegrd­
tlOn re~l1lh <III mdlcdte that vegetdble mdrketmg
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effiCIency need... to be Impro\ ed dnd th<lt <.dn be
done by a combmdtIOn of ...everdl polIcy mLd... Ule ...
There I'> d need to Improve the provl ... IOn of bd,>IC
mdr(..etmg mformdtIOn e...pu.Idlly on pn<.L'> With
current COmmUnICdtIOn technologlL'> mform<ltlOn
on ddIly or weLkly pnce ... of pIOduCL <.ould be eJ'"
I1y colldted <lnd dl ... '>emmdtcd If the fLder<l1 Jnd ...tJ1<.
government~ con'>Idered ... uch .1 '>erVI<.L d pnonty
for the ImprovLment of Jgncullurdl mJrk<.tmg gen­
erally and the marketmg of dry ,>edson vegetdble'> In

partlculdr ThI'> I~ a <;ervIce the government,> mu,>t
provIde to motlvdte the pnvdte ,>ectOl to mve... t In

dgncullurdl mJrketmg
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Table 2 Tomato market integration results
Approx

Market 1 Market 2 distance P1t1 P t '2 P2t P2t1 P2t2 ~ IMC Classification
(km)

Zana Ibadan 700 12993 -03579 01562- 03667 -02099 09779 35432 Two way short run
(01785) (01896) (00544) (00746) (00725) Integration

Ibadan Zana 700 11559 -03887 -16894 23379 -02693 09680 04944
(02556) (02666) (05884) (09492) (06678)

Zaria Kaduna 80 07695 -01632 -02827 03926 00086 09806 19600 One way short run
(02134) (02064) (00712) (00991) (01074) Integration

Zana "orin 535 06946 00414 -00775 03076+ -00027 09726 22581 Two way short run
(02076) (02049) (01054) (01141 ) (01050) Integration

"orin Zaria 535 07719 -01585 -02959 -01563 o9696-l 0 9535 07961
(01989) (02026) (04937) (04937) (03463)

B/Gwan Zana 200 06741 03438 00318 03800+ -04120 09888 16362 One way short run
(02312) (02011) (01020) (01371) (01391) Integralion

B/Gwan Ibadan 500 05766+ 03513 00335 -00917 01358 09853 42460 One way short run
(02135) (02411) (00441) (00534) (00467) Integration

B/Gwan Kaduna 120 04890+ 04480 -00302 -00195 01684 09864 29038 One way short run
(02148) (02477) (00615) (00718) (00599) Integration

B/Gwan WUShlShl 122 07124 01843 02806 -03410+ 02185 09841 20891 One way short run
(02265) (02620) (01555) (01512) (01364) Integration

Minna WUShlShl 65 08119 -01440 00101 -00751 o3819-l 0 9869 21260 One way short run
(01917) (01959) (01302) (01637) (01722) Integration

Blda "orin 280 1 1256 -03901 01545 -02983 o3064-l 0 9787 36736 One way short run
(01925) (02074) (01437) (01676) (01436) Integration

Kaduna "orin 455 08546 -02558 06113 -06364+ 03499 09578 13429 One way short run
(02104) (02283) (01812) (02546) (02182) Integration

Kaduna Ibadan 620 09034 -03503 04521 -04327+ 02489 09657 20878 Two way short run
(01956) (01871) (01071) (01666) (01518) Integration

Ibadan Kaduna 620 09272 -02366 09657 -08978+ 03896 09712 10327
(01983) (02292) (02287) (03500) (02821)

P < 0 01 +p < 0 05 Standard errors are In parentheses
Notes See Dlttoh 1993 for the complete tomato market integration results See table 1 for other notes

There IS also a need to ehmmate some groups of
market 10termedianes 10 the vegetable trade Ways
..,hould be found to remove secondary wholesalers
for example Assemblers and pnmary wholesalers
could be aSSIsted WIth credIt faCIhtles and manage­
ment adVIce to 10tegrate theIr busmesses vertlcally
by estabhsh10g strong bases 10 the urban centers
That WIll make It pOSSIble for them to sell dIrectly
to retmlers and consumers Many of the assemblers
and pnmary wholesalers recogmze the profitabllIty
of vertIcal 1OtegratIOn of theIr busmesses, but they
lack the capItal and the techmcal know-how

Related to the above IS the need to encourage
more marketers to be assemblers and pnmary
wholesalers That WIll 10crease competitlOn and
WIll result 10 mcreased marketmg effiCIency to the
benefit of producers, the marketers, and consumers
Assemblage and pnmary wholesal1Og of vegetables
reqUires conSIderable capItal and adequate
transportatIOn The encouragement that IS reqUired
IS therefore well-planned credIt and transportatIOn
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arrangements Improvement.., 10 road.., and other
rural mfrastructure 10 the producmg areas will aho
enhance the assemblage of produce

The findmgs of thiS study support the a..,..,ertIOn
that vegetable marketmg 10 Nlgena IS a very mky
busmess Because of the lack of mtegratlOn mar­
keters have to dIscount heaVIly for the hIgh nsks
Assemblers and wholesalers of vegetable.., have
been known to mcur finanCial lo..,ses of over IOOCk
at times There IS the need therefore to mstItute an
Insurance scheme for vegetable marketer" The
scheme could be restncted mitIally to as..,emblers
and pnmary wholesalers who have pnmary retml
outlets 10 towns and cItle" That WIll further en­
hance the ehmmatlon of secondary wholesaler" and
other emergency marketers

Small-scale processmg of vegetable" doe.., not
currently eXist m the producmg areas It I~ however
known that small-scale processmg of pepper", to­
matoes, and other vegetables IS one of the way" of
solvmg the lack of adequate market for vegetable..,
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Table 3 Complete pepper market integration results
Approx

Market 1 Market 2 distance P", P"2 P2t P2t , P.., T fil IMC ClaSSification
(km)

Zaria Ibadan 700 06251 00837 01504 --02698 01860 01760 09776 33608 Two way short
(01893) (0 1702) (00693) (0 0899) (00818) (00969) run integration

Ibadan Zaria 700 10277 --06104 1 1309+ -1 2647+ 01152 02786 07996 08126
(0 1967) (02123) (05208) (05724) (04684) (0 2780)

Zaria Kaduna 80 02839 03909 05679 --06175 03285 01416 o9736 Infinity
(02059) (0 2171) (02947) (03297) (0 2260) (00966)

Kaduna Zaria 80 08787 --03091 + 02454 01769 --04227 01276+ 09817 20788 One way short
(01428) (01409) (01269) (0 1357) (0 1241) (00607) run integration

Zana lIorln 535 05811 00704 04410 --05052+ 02478 01612+ 09784 1 1502 Two way short
(0 1996) (01826) (01523) (0 2334) (0 1854) (00779) run integration

lIorln Zana 535 09610 --02222 06058 --05785+ 00536 01115 09494 16612
(0 2234) (02208) (0 2092) (02456) (0 2145) (0 0967)

Zaria Minna 370 02965 01898 03365+ --01285 01460 01859 o9770 Infinity
(02051 ) (0 2100) (01286) (01595) (01551) (0 0634)

Minna Zana 370 05454+ --00929 06816+ --00862 --03531 00393 09135 Infinity
(02001 ) (02241) (02605) (03043) (02951 ) (01054)

Zana Blda 470 05462+ 01348 05053 --04991 + 03202 01998 09812 1 0944 One way short
(0 2004) (01760) (0 1427) (01839) (0 1889) (0 0554) run integration

Blda Zaria 470 06555 --02572 06984 --02566 --0 1826 --01135 o7996 Infinity
(02075) (0 2294) (01972) (02657) (02060) (00780)

Zaria WUShlShl 322 04091 01629 00527 --02331 02987 02864 o9700 Infinity
(02040) (01958) (02629) (04247) (02889) (00748)

Wushlshl Zana 322 1 2498 --05577+ 00331 --00383 01726 00495 09180 Infinity
(02166) (02033) (01651) (0 1751) (0 1534) (0 0751)

Zaria B/Gwari 200 03450+ --00775 06770 --06631 04378 02681 09879 05203 One way short
(0 1642) (01478) (01197) (01757) (0 1534) (00485) run Integration

B/Gwarl Zana 200 08779 --04492+ 08594 --01836 01390 --02190 o9755 Infinity
(01730) (0 1779) (01519) (01983) (01650) (00697)

B/Gwan Ibadan 500 1 1802 --03061 01698 --02088 01316 00476 09432 89656 Two way short
(02168) (02463) (00952) (0 1215) (00995) (01066) run integration

Ibadan B/Gwarl 500 08693 --04939 07159 -16129 06143 04472 08210 05390
(01933) (01851) (04013) (0 5835) (05065) (01990)

B/Gwarl Kaduna 120 1 0114 --01676 02125 --03025 01499 01046 09355 Infinity
(02117) (02547) (0 3179) (0 3914) (02865) (01187)

Kaduna B/Gwari 120 08787 --03590+ 00896 --00951 --00555 02097 09726 Infinity
(0 0652) (0 1716) (0 1341) (01931) (0 1666) (0 0652)

B/Gwarl lIorln 335 07606 --00075 05630 --03488 01435 --00065 o9648 Infinity
(0 1836) (0 1991) (0 1540) (02150) (01819) (00653)

lIorln B/Gwan 335 06628 --00310 06526 --04422 --0 1608 01556 o9562 Infinity
(02015) (0 1984) (01786) (02444) (02117) (00625)

B/Gwarl Minna 187 08339 --0 1224 01196 01650 00378 00507 o9441 Infinity
(02105) (02331 ) (01578) (0 1798) (01838) (00719)

Minna B/Gwan 187 05661 + --00440 02037 --01467 --01228 01850 a8887 Infinity
(02076) (02398) (02688) (03549) (03049) (08650)

B/Gwan Blda 247 09380 --00086 05793 --05146+ --00909 01287+ 09611 1 8228 One way short
(02192) (02592) (01645) (02192) (02521) (00526) run integration

Blda B/Gwarl 247 05748+ --00165 06049 --04378 --00579 --0 0418 08037 Infinity
(0 2187) (02583) (0 1717) (02860) (02646) (0 0590)

B/Gwarl WUShlShl 122 00872 --0 1273 02244 --02667 04167 01354 o9420 Infinity
(02200) (02483) (02864) (04827) (0 3019) (00640)

Wushlshl B/Gwan 122 12636 --05430+ 01159 --01191 01482 00788 09180 Infinity
(02291) (01952) (01479) (02035) (01768) (00475)

Continued
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Table 3 Continued
Approx

Market 1 Market 2 distance P1t1 P1t2 P2I P2Il P2I2 T ~ IMC Classification
(km)

WUShlShl Ibadan 570 12230 -04655+ -00114 -00450 -00395 01775 o9164 Infinity
(02279) (01811) (00654) (00809) (00696) (00654)

Ibadan Wushlshl 570 07715 -02907 -01159 -07853 -00250 03635 07687 Infinity
(02036) (02148) (06637) (1 0769) (06545) (02269)

WUShlShl Kaduna 242 1 1714 -04033+ -00526 -01977 01373 01568 o9160 Infinity
(02206) (01907) (02183) (02676) (01920) (00867)

Kaduna WUShlShl 242 08854 -04105+ -00479 -00847 00265 02480 o9719 Infinity
(01807) (01642) (01987) (03135) (01987) (00718)

WUShlShl Honn 405 1 1117 -03854+ -01030 -00742 02039 01583+ o9195 Infinity
(02225) (01768) (01393) (01865) 01465) (00610)

Honn Wushlshl 405 07200 -00040 -02255 01273 01691 02803 09309 Infinity
(02328) (02258) (03050) (04747) (02853) (00844)

WUShlShl Minna 65 12204 -03673 -00612 -00170 -00040 01339+ 09108 Infinity
(02320) (02209) (01267) (01399) (0 1118) (00623)

Minna Wushlshl 65 o4872+ -0 1406 -01640 06776 -00377 02620+ 08979 Infinity
(02053) (01808) (03397) (05459) (03828) (00974)

Wushlshl Blda 125 12077 -03499 -00404 -02098 01653 01189 o9185 Infinity
(02121) (01803) (01497) (01621) (01600) (00402)

Blda WUShlShl 125 04517 -00455 -00781 01873 02200 00844 o7215 Infinity
(02138) (02274) (02896) (04563) (02666) (00633)

Blda Ibadan 445 09969 -05165 02254 -03589+ 02139 00137 07567 27877 Two way short
(02531) (02796) (01094) (01422) (01036) (01018) run Integration

Ibadan Blda 445 09679 -04901 06917 -19807 05913 03910+ 08846 04887
(01962) (01692) (03356) (03983) (05102) (01587)

Blda Kaduna 390 05100+ 00796 04023 -00494 -01327 -00404 07162 Infinity
(02093) (02610) (03380) (03825) (02601 ) (01245)

Kaduna Blda 390 07407 -02602 01442 -00642 -03179+ 02490 09788 23300 One way short
(01692) (01469) (01212) (01399) (01419) (00537) run integration

Blda Honn 280 05195+ -01303 06579 -04175 00968 -01172 o8686 Infinity
(02106) (02349) (01421) (02646) (02249) (00718)

Honn Blda 280 07404 -00453 07331 -0 5608+ -0 0199 02163' 09675 13203 One way short
(02502) (02382) (01584) (02210) (02495) (00661) run Integration

Blda Minna 100 04646+ 00097 02616 00438 -00455 -00295 07364 Infinity
(02064) (02326) (01596) (01817) (01461) (00703)

Minna Blda 100 04912+ -00133 04000 -01982 -02884 02263 09026 Infinity
(02002) (01811) (02440) (02788) (02813) (00734)

Minna Ibadan 545 05872 -00937 00594 -00775 01708 01061 o8943 Infinity
(01923) (01815) (01084) (01390) (01187) (01263)

Ibadan Minna 545 08172 -03939 02168 -02604 -01726 04009 o7534 Infinity
(02059) (02220) (03958) (04322) (03470) (02302)

Minna Kaduna 290 05842 -01341 04156 -03031 02885 00670 o8928 Infinity
(02011) (01941) (03795) (04695) (03498) (01401)

Kaduna Minna 290 08647 -03487 01193 -00741 -00556 02135' o9735 Infinity
(01786) (01757) (01089) (01250) (01044) (00609)

Minna Honn 380 05411 -00485 02912 01804 -03407 00634 09006 Infinity
(01933) (01825) (02312) (03279) (02711 ) (01090)

Horln Minna 380 06912 00277 02216 -01279 00169 02039+ 09305 Infinity
(02492) (02444) (01759) (01934) (01594) (00859)

Iionn Ibadan 165 12512 -02984 03759 -03095+ 02036 -00757 09571 61450 Two way short
(02486) (02538) (00946) (01318) (00947) (01019) run integration

Ibadan Honn 165 08318 -04427 10834 -21013 07144 04814 09140 03958
(01788) (01501) (02725) (04270) (04179) (01435)

Continued
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Table 3 Continued
Approx

Market 1 Market 2 distance P1l1 P 1l2 P 2t P 2t , P 2t2 T ~ IMC Classification
(km)

1I0nn Kaduna 455 06312+ 01458 02761 00390 -02887 02330 09342 Infinity
(02411 ) (02485) (03382) (03859) (02723) (01266)

Kaduna 1I0rin 455 07448 -02564 01020 00548 -02392 01959+ 09772 Infinity
(01758) (01609) (01249) (01665) (01438) (00716)

Kaduna Ibadan 620 07415 -01968 01042 00134 -00999 02125 o9799 Infinity
(01830) (01512) (00506) (00700) (00606) (00571)

Ibadan Kaduna 620 06245+ -01193 14967 -06521 -02073 -00346 07855 Infinity
(02312) (02415) (07260) (08977) (05923) (02739)

P < 001 +p < 0 05 Standard errors are In parentheses
Notes See table 1

dunng the peelk production penod<; of February
Mtlrch elnd Apnl Simple techmque<; <;uch as dehy­
dreltlOn Celn help to pre...erve vegetelble~ for el con­
"'1(1L.r,lble time (Ahmed 1992) Temporell dnd <;patlal
pnce Vtlntltlon... will be mmlmlzed If entrepreneur<;
C,1n he encourtlged to proce<;<; vegetable<; on a <;melll
"'",Ik by for extlmple. lmkmg such entrepreneur...
to bUyL.r... of ...uch <;eml fim<;hed product ... wlthm and
oUhlde the country

Fmally ...peclelhutlOn In the productIOn of cer
telm vl"getdble<; m ...peclfic locatlOn<; In the country
leln enhance vegetable marketmg effiCiency The
pre ...l"nt trend towelrd <;pecltlhzeltlon by vegetelble
produl"cr... Celn be enhelnced If the government Will
In ...tltute effective exten"'lOn <;ervlce<; to help ...mall
...ctlle IIT!geltor... Improve theIf knowledge of lIT!
g,lted tlgnculture Some cOO<;ldereltlon ...hould al<;o
bl" glvL.n to the m<;tltutlOn of elgnculturell melrketmg
L.xtL.n"'lOn ...ervlce... Such extemlOm<;t... helve to be
wdl tr,uned 10 the pnnclple<; and prelctlce of elgn­
lulturtll mtlrketmg In elllits ramlfiCtltlOn...
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Population Pressure, Land Use, and the
Productivity of Agricultural Systems In the
West African Savanna

HAde Freeman
International Institute of Tropical Agnculture
Nlgena

SUMMARY
The problem of resource degradatIOn as farmIng systems evolve IS reCeIVIng IncreaSIng at­
tentIOn In agncultural econormcs research WIth the elImInatIon of the land frontIer In
many countne<; In <;ub-Saharan Afnca, Increases In agncultural productIOn WIll have to
come from more IntensIve use of land and other agncultural resources As land use IS m­
tensified fallow penods declIne and crop cultIvatIOn spreads Into margInal or ecologIcally
fragIle lands In the ab~ence of appropnate resource management technologIes, these prac­
tIces mevitably lead to degradatIOn of the resource base wIth Important ImplIcatIOns for
SOlI prOdUCtIVIty household food secunty, and rural poverty

Although economI<;t<; have attempted to conceptualIze these bIOphysIcal and SOCIOeconomIC
relatIOnshIps and IdentIfy the pO<;<;Ible causes and consequences of the IntensIficatIon proc­
ess, there have been few attempts to quantIfy these relatIOnshIps The present study at­
tempts to redress thI~ Imbalance by developIng a quantItatIve model of the IntensIficatIOn
process USIng survey data from the northern gUInea savanna of West Afnca

The study argues that the seventy of the problem posed by agncultural IntensIficatIOn and
related envIronmental degradatIOn depends largely on the factors that cause the system to
IntensIfy The valIdity of that argument rests on the hypothesIs that the outcomes from the
two major dnvIng forces of the IntensIficatIon proceSS-Increases In populatIOn denSIty
and ImprO\ ed market dccess-are farmIng systems that dIffer In resource bases, cultIva­
tIOn practIces and constramts

The <;tudy examInes the role of economIC factors m explaInIng Investments that enhance
prodUCtIvIty (e g fertIlIzer applIcatIOn) and those that Improve sustaInabIhty LInear pro­
grammIng IS used to generate optImal farm plans In WhICh the croppIng pattern, levels of
resource u~e and present value of net farm mcome are endogenously determIned The
model simulate<; the trajectory of dIfferent types of agncultural IntensIficatIOn when InItIal
condltlOn<; change because of exogenous demographIc, technologIcal, and polIcy Interven­
tIOns It IS concluded that there are substantIal dIfferences In farmer welfare, croppIng
patterns and the productIVIty of resources between a populatIon-dnven IntensIficatIOn and
market-dnven IntensIficatIOn

AnalysIs of agncultural systems In sub-Saha­
ran Afnca was, m the past based on as­
sumptIons of scarce labor and abundant

land When populatIOn denSItIes are low, capItal
mputs are scarce and technology IS SImple the
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predommant land management system IS based on
shIftIng cultIvatIOn (BInswanger and McIntIre
1987) Farmers clear a plot of land, typIcally CUltI­
vate the plot for I to 3 years, and then abandon It
to he fallow for up to 25 years Dunng the fallow



1\SlIe~ In African Rural Development 2

pLnod thcrL 1\ forv,t or bu"h rcgrowth (Bmerup
196<:; S.mdlLl 1976 Ptng<llI Bigot dnd Btn
\w.lngcr 1987) Th<.. groundwvlr protect'. the ,,011
lrom Lro\ICm .lOd <...ontroh nOll.lOU" weed" The
gr.ldual <1('<'" umulltlon of nutnent'. "upplIed by the
dCC,ly 01 org.mK m.ltter from "cconddry growth of
n.ltur,11 v<...gLlatlOn r<...g<...m.r<ltc" ,,011 f<...rtlhty (San­
<...hLl 1976 liTA 1992)

Tim tr It!ltlon<ll l.lOd mdn Ig<..m<..nt "y"tem which
IOt,lt<.." Lultlv Itlon p<..nod" \\ Ith long f lliow penod"
I" "t IblL blologl<"',llly <..fli<"'H..nt .Ind "u"tatndble
(Rutldn 1991 SpL.ncL.rdnd SWlfl1992) However
thLIL. ar<... wrrently f<... w drL.I" 10 "ub S.lhdrdn Afnca
wh<..rL. f,lliow pUlod" dl L long L.n()lIgh to fully re
gL.llLrdtL. ,,011 kltlhty without t lOglble decltne" 10

<...rop prodUc.tlvlty In m my drL.d" f.lllow penod\
hdvL hcL.n "hol t<..nld to the pOtnt thdt they are too
on<...f to lliow thL ,,011 to rLgenerdte It"elf "uffi­
u<...ntly to rL.\tOl<... flrtlhty (Spen<...er .Ind Pohon
1991 World B.lOl-. 1992)

The problem of degrddatlOn of the re"ource ba"e
I" flrmmg \y"lLm" l"O!VL I" r<...celvmg mcred"tng
.Itt<...ntlon 10 Ign<...ullur.ll L.conoml<..." rL."c.lrch Econ
oml"t" IMVl fo<...u"L.d on fdlmer n.. \ource dll(1C.ltlOn
deu"lOm lOd th<... prodU<.tlvlty .Ind "U\tdtndblhty of
Igl1<.uhur.l1 "Y\l(.m" undLr condltlon\ of high I.lnd
U"L mten\lty (Pmg,lh Bigot .lOd Bm\w.lnger 1987
1d<... and StonL. 1989 Smith Ll ,11 n d ) Thl" focu"
I" Import.lOt b<..<....IU\L with thL. lhmm.ltlon of the
Imd trontILr m m.lOY "ub Sdh.lr.ln countne" 10­

<...re I"C\ 10 Igm.ullur II produ<.llOn Will hdve to come
from mt<.n"died u,,<... of Idnd lOd gre Iter u"e of other
dgll<...uhul dl rC\Ollf(.L." thdt m(.rCd"e the productivity
oil lOd dnd Idbor (IITA 1988)

Rapid glOwth of popul.lllon ,md other demand"
on Ir lolL I,tnd "trdtn the fl.. "OurCL. Od\e m melny
p.l1h of "UO-S.lhdr.m Afn<"'d TIK breakdown of
trddltlon,ll I,md mdndgL.ment prdctlCe\ hel" re"ulted
10 mtL.ml"L. crop productIOn wIth \Igmlicdntly re
dU<"'L.d f.lllow p<...nod" dnd tlK cultlv Itlon of mdr
gmdl I,tnd" In thl db"L.nCl of \ound \011 mdndge­
mL.nt pr Ktl<...e" or thL. u..onomlc U\L. of fertlltzer"
lOd othL.l dddltl"L.\ dL.dmmg flilow penod" re"ult
m .KCL.ler,lt<...d kdlhmg of nutncnt" mcrea"ed weed
populdtlon" L.ro"lOn .lOd dccrcd"ed mOl"ture reten­
tum (LII 1981 lITA 1992) A" .I re\uh "OIl fertll
Ity declm<...\ ,Idvcr"ely dffeLltng crop Yield" labor
productiVIty .lOd rcturn\ from f,lrmtng SOlI pro­
ductivity dL.cltnL.\ fLllthLr with tnclea"ed mten\ily of

land u"e becau"e of top<,011 10<,\ and thc devclop
ment of "ub"otl chdrdcten"tlC\ thdt .Ire IL\\ f lvor
able for root growth and developm<...nt (Lell 1981)
Thu" degrddatlon of the re\ource bd"C hd\ Impor
tant Impltcatlom for \011 productivity hou\<...hold
food secunty. dnd rural poverty

Re"earch "how\ thdt whcn the OppOl tumty co"t
of land IS high, farmer" hdve more tncentlv<..." to
mve"t 10 technologiC" thdt mdtnt lin ,,011 productlv
ily (Smith et dl n d) On till other hdnd wl1Ln th<..
return to land 1\ low fdrmcr" mdY not be dolc to
lOve"t 10 technologiC" thdt mdtntdm "ot! productlv
Ity even though they may be dWelre of the nL.gatlvc
Impact of "OIl degrddatlon on crop produLlIVlty
(Bdrbler 1990) Thm the leldtlOmhlp" lx.t\\Lln
farm re"ource\ dgronomlc productIOn \y"t<...m" dnd
the lOve"tment bchdVlOr of fdrmer" dl <... Imporldnt
determlOant" of farm profitdblltty el" well d\ thL.
long-run "u"talOablhty of dgncullurdl productIOn
"y"tem" under dlffelent "011 dnd Idnd mdndg<...ment
practice"

Although agnculturdl economl"t" hdve dtt<..mptL.d
to conceptualtze the"e blOphy"ICdl dnd \OUOLCO
nomic reldtlOn\hlp" dnd to IdentIfy th<... pO\"lblL
cau"e" and con\equence\ of thL mtL.n\tfiLatlon
proce"". there have been few dtlemph to qu,mtlfy
the"e relatlomhlp\ Thl\ \tudy dttemph to do "0 by
developmg a qUdntltdtlve modcl of thL tntL.mlli<"'d
tlOn proce"" U\tng \urvcy datd from thL northlrn
gumea "avanna of We"t Afnca ThL \tudy con\ld­
er\ the role of economIc factor" m LlI.pldlmng f,lrm
er" willtngne,,\ and ablltty to mdke tn"e\tmcnh
that enhance productiVIty (L g fertl1I7cr elppltecl
tlon) and tho"e thdt Improve "U<,tdtndblhty (e g
Idnd Improvement,,)

Farm management "urvL.Y\ from NIgLn I lOd
Benm were u\ed 10 lmedr plOgrammmg model-. to
generate optimal farm plan\ for two dl\ttnlt f,lrm
109 "y"tem" The"c optImal fdrm pleln\ dlL com
pared to te"t the hypothc\l\ thdt thclc drc "Igmfi
cant difference" 10 farmcr" rC\OUI CL. Ie\ d"
cropp109 pattern\ dnd con"trdtnh 10 POpuldtlOn­
dnven and markct-dnven mtcn<,llicdtJOn )

The coeffiCient" generated from thc two recent
"urvey" ate combtned wlth an cdrhcr <,uncy In

northern Nlgena to develop a dyndmlc model tl1dt

lSee Smith el '\1 [n d I lor the m,lIn dl"tlnt.lIon" b(.tw(.Ln

populalLon dnven dnd mdrket dnven tnten"I1K ilIOn
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sImulates the evolutIon of two dIstmct agrIcultural
systems m the northern gumea savanna The model
IS hypothetIcal WIth pnmary concern on the rela­
tIOnshIp and trend among the vanables of mterest
rather than on theIr absolute values In essence the
model reduces to a test of the determInants of the
mtensificatIOn process

Comparative statIc eqUIlIbna are explored by
changmg model parameters and constramts to SIm­
ulate the effect of varIOUS shocks on the system
The model Illustrates that exogenous changes m
populatIOn, technology, and government polIcy re­
sult m dIfferent traJectones of the mtensificatIon
process

A key premIse of the study IS that these exoge­
nous changes have dIfferentIal Impacts on the
farmers' resource bases and consequently on theIr
resource allocation deCISIons The outcome of these
decIsIOns largely determmes the farmers' abIlIties
to undertake productIVIty-enhancmg and sustam­
abIlIty mvestments that ensure nsmg per capIta
food productIOn m both the short and long run

Research Questions and Study
Objectives

ThIS paper seeks to proVIde answers to such
questIOns such as what are the econOmIC responses
of farmers as cultivable land IS used more mten­
sively? Do these responses dIffer when the dnvmg
force for hIgher land-use mtensity IS populatIOn
pressure or Improved market access, or both, sup­
ported by a favorable polIcy enVIronment? What
are the ImplIcatIOns for mamtammg long-tenn soIl
prOdUCtivIty m a populatIOn-dnven and market­
dnven mtensificatIOn of land use? These questIOns
are mterestmg to economIsts for two mam reasons
FIrst, agncultural mtensificatIon mvolves Issues
such as multIple croppmg technology adoptIOn,
and mcreased aCtIVIty m mput and product markets
that are central to the development of sustamable
agncultural systems m most countnes m the regIOn
Second, the lessons learned from understandmg the
process of mtensificatIon of land use are Important
for extrapolatmg research results to other enVIron­
ments WIth SImIlar charactenstIcs The objectives
of the study are
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• to present a comparative analysIs that wIll test
the dIfferences m farmer welfare, croppmg
patterns, and the prodUCtIvIty of fanner re­
sources m two areas of hIgh land-use mtensity
m the northern gumea savanna of West Afnca

• to generate some stylIzed facts on the behaVIOr
of land and labor prodUCtiVIty, mtensity of pur­
chased mput use, and technology adoptIOn

• to SImulate the Impact of vanous polIcy optIOns
on fanners' welfare, resource use, and
prodUCtIVIty

• to dISCUSS the ImplIcatIons of the results for
polIcy analysIs and technology development m
the northern gumea savanna and m other agrI­
cultural systems that have a SImIlar ecologIcal
base

To understand the mtensificatIon process, It IS
Important to gam mSIghts mto the deCISIOn makmg
processes of agncultural households, partIcularly
WIth respect to allocatIOn of mputs to productIOn
and mvestment It IS also Important to understand
fanners' responses to polIcy mterventIOns m rela­
tIOn to the SOCIOeconomIC, techmcal, and mstItu­
tIOnal constramts withm whIch farmers operate At
the mIcroeCOnomiC level, the tradeoffs and pOSSIble
outcomes of household deCISIon makmg depend on
a number of mterrelated factors Among these are
changes m the level of the household s real mcome,
substItutIOn pOSSIbIlItIes among competmg crops
technologIcal pOSSIbIlItIes, the effiCIency of market­
mg operatIOns, and the pOSSIbIlItIes for mvestmg III

farm eqUIpment and land Improvement The rela­
tIons between these factors are complex Yet, a
thorough understandmg of these lInkages IS Impor­
tant because the consequences and relatIve ment of
alternatIve polICIes cntlcally depend on the house­
hold's response to polIcy mterventIOn

StudIes of agncultural mtensificatIOn m sub­
Saharan Afnca proVIde eVIdence of mcreased agn­
cultural prodUCtIVIty, mcreased speCialIzatIon In
productIon, and mcreased on-farm employment
pOSSIbIlItIes (von Braun, Kennedy, and BoUIs 1990,
SmIth et al n d) However, the order of magnItude
of these changes and theIr effects on farm Income,
crop mIX, mput use, technology adoptIOn, and land­
Improvmg mvestments are not clear Because these
studIes are mostly conjectural, they do not Imply
causatIOn The present study combmes bIOphYSIcal,
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demogrdphlc ,md economic relatlon<>hlp<; to <;hed
hght on tilL complex Imkage<; mvolved m hou<;ehold
dccI..lon mdkmg a.. land u<;e mten<;lfie<;

Agro-ecologlcal Background

The northl.rn gumed ..dvanna of We..t Afncd 1<;
Chdr<1ctenled by <1 ..dvannd vegetation dommated
by thick b<1rked trce.. and tdll grd<;<;e.. Slgmficdnt
<kl1me.. m crop y1l.ld occur d.. Idnd u<;e 1<; mten<>l­
fil.d bec,IU..e crop.. and noxlOU<; gra..<;y weed<; com­
pete for nulnenh dnd ... unhght High level<; of weed
mfe",Wlon drc u..ually the fir..t <;ymptom of ...011
rl. ..ource degrdddtlOn

The dl..tnbutlOn of ramfall 1<; unimodal with
dbout 900 to I 200 mlilimeter<; annually and a
growmg pcnod of 140 to 170 day<; There 1<; a dl<;­
tmcl wet ...C<1 ...on of about 4 to 6 month<; and d dry
...l.d ...on of 4 to ') month... when rdmfall level<; go be­
low 25 mllhml.tel ... per month Rdln'> <;tart m May
pe<1k m Augu... t and end m September-October
Thcfl. dre wldc VdndllOn<; m the lotal amount of
,mnu,ll r,lInf,l1l ,md It.. dl ..lnbutlOn In an area
whcrl. dgnculture I'" entirely ramfed there 1<; great
conCl.rn dboul Irreguldntle<; m the begmnlng and
cnd of thc rdm.. A bnef dry penod u<;ually follow<;
lhe on...el of the fir<;t rdm<; but lhere 1<; con<;lderable
uncertamty dbout the length of thl<; dry <;pell
Ft,rmer.. who pl<1nt Immediately after the fir<;t ram<;
run the mk thdl dn unu<;udlly long dry spell will
CdU l. crop fdilurc becau<;e of the re<;ultmg mOI<;ture
... trl. Thl. loldl dmount of rdmfdll dnd the length
of the wu ...ea..on dccrca..l.... d.. one move'> from
...outh to north (Kow<11 dnd Kndbe 1972) and there
I'" d corrc...pondmg decrea<;e m the length of the
growmg pcnod In <;ome ared.. , high mten<>lty ram­
fdll C<lu ...e.....everc <;011 ero... lon and waterloggmg,
which mdY mhlbll crop growth

Medn d,lIly temperature<; u<;ually are above 18"C
dunng the growmg penod temperature 1<; not a
hmltmg f,lctor for crop growth becau<;e the opti­
mum tl.mperature rdnge for mo<;t crop<; grown m
lhe 70ne I'" 22" to 10"C (lITA 1988)

The lone 1<; chdrdctenzed by highly weathered
fCITugmou ... tropical ...oil<; that exhibit wide vana­
tlon.. dependmg on the parent matenal SOII<; are
generally ... hallow highly latenzed and low m
<1v'lIlable pho<;phoru<; dnd nitrogen They have
moderate pH level<; that mdlcate slight or moderate

aCidity problem... The top"'OlI 1<; mO"lly ... andy with
low organic mdtter dnd bd..e exchdnge cdpaclty
SUb<;01ls are ed<;lly compdcted becau..e of the ac
cumulation of kaolinitic clay SOII<; are poorly buff
ered with low cation exchange capacity and sOIl
organic matter 1<; u..ually Ie'>'> thdn V'!c of orgdmc
carbon (Ogunbile Oluko<;1 dnd Elemo 1992) The
phy<;lcal <;tatu<; of the <;011 1<; poor-lhere are wide
vanatlOn<; m m01<;ture-retammg CdpdClly due lo
dlfference<; m the ..tructural comp0<;ltlon of the ...011
Available plant nutnent<; tend to be low became of
leachmg high <;011 runoff and ero<;J<m Large
amount<; of mtrogen and <;ulphur are lo<;t from the
SOIl through removal of crop resldue<; from lhe
fields and lhrough burnmg

SOII<; m thl<; zone like mo<;t tropical <;011<;, are
<;u<;ceptlble to deficlencle<; m prevlou ... ly dVdlldble
mlcronutnent<; or macronutnent<; (<;uch d.. pota<;
<;!Um) when they are contmuou<;ly cultlvdted Crop<;
grown m thl<; ecology u<;ually re<;pond well to fertll
Izer apphcallon Thu<; there 1<; pOlentldl for <;u ...tam­
mg yleld<; under contmuou<; cultivatIOn with eco­
nomic u<;e of fertillzer<; and olher mten<;lve <;011
management practlce<;

The long dry <;ea<;on deter<; the bUild-up of a
formidable pe<;t complex except on groundnut
cowpea dnd cotton Stnga a para.. ltlc weed, 1<;
however a <;enou<; problem m mdny low mput
farmmg <;y<;tem<;

CharacteristIcs of the Farmmg
Systems m the Study Area

In northern Nlgena the dommdnt crop'> on up­
Idnd field<; are maize <;orghum, c..otton cowped,
and groundnul Millet hd~ declined m Importdnce
smce the mtroducllOn of higher yleldmg mdlze Vd­
netles In the upldnds m Boukoumbe m Benm, <;or
ghum, fonto (Dlgltana ext/Is), millel cowped,
bambara nut and groundnut dre the mdJor crop~

The lowlands m northern Benm are dlmo'>t exclu­
Sively allocated to nce cultivatIOn In norlhern NI­
gena, the lowldnds overwhelmmgly ..upport com­
mercial crop" hke sugarcdne and vegetdble'>

Both m Nlgena dnd Benm, farmmg ..ystems dre
dommated by cereal<; but legumes are also Impor­
tant In northern Nlgena cereal., occupied 75% of
the total cultivated area m the sample while leg­
umes accounted for only II % Of thc ceredls, ,>or-
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In both areas, fallow penods have been reduced to
the pomt where they are msufficient to restore sod
fertilIty, or they have been elImmated The effects
of degraded soIls on crop yIelds are, however, more

ghum and maize accounted for about 33 % of the
total cultIvated area Sorghum, the tradItIOnal sta­
ple, occupIed a slIghtly hIgher area than maIze In
Boukoumbe, cereals occupIed 64% of the total cul­
tivated area m the sample Legumes were however
more Important m Boukoumbe than m northern
Nigena, occupymg 26% of total cultivated area
Among the cereals m Boukoumbe, fomo accounted
for 33% of total cultIvated area, whIle sorghum
accounted for 23%

Intercroppmg and monocroppmg are practiced m
both systems, although mtercroppmg practIces are
favored by most farmers because they reduce nsk
and maXImIze farm revenues (Norman, Pryor, and
GIbbs 1979) The most common mtercrop m the
sample vIllages m northern Nigena IS maize/
sorghum Other Important combmatIOns m thIS sys­
tem are maize/cotton, maize/cowpea, and sorghum/
groundnut In northern Bemn, sorghum/cowpea
mtercrop dommates the farmmg system ThIS com­
bmatIOn IS followed by sorghum/mIllet and other
three-crop mIxtures usually mvolvmg a combma­
tIon wIth sorghum and cowpea Fomo and legumes
lIke bambara nut and groundnut are usually grown
as sole crops Fomo, a hardy crop that survIVes on
badly eroded sOlIs, IS often grown as a sole crop In
an area where sOlIs are degraded and there IS httle
use of external mputs, legumes are Important m
farmers soIl fertIlIty mamtenance strategies Leg­
umes are also grown as a sole crop m fields that
have prevIOusly been planted to cereals because the
paraSItic weed stnga does not reproduce on
legumes as It does on the more susceptible cereal
crops lIke sorghum

Crop yields m northern Benm are far lower than
those m northern Nlgena

sorghum
maize
mIllet
cowpea
groundnut
bambara nut
tomo
cotton

YIeld (kg/ha)
Bencn Nlgena
438 1 545

na 2622
312 501

38 325
385 na
169 na
134 na

na 764

pronounced m Boukoumbe because farmers use no
fertilIzer or other external mputs that enhance soIl
fertIlIty In northern Nlgena, farmers are more
commercIally onented and most have more cash
resources to hue labor to supplement famIly labor
By overcommg household labor constramts, the
farmer IS able to complete cultural operatIOns on
time or do them more effectively In contrast In
Boukoumbe, the subSistence onentatIOn of produc­
tIOn and a thm labor supply lImIt farm labor to that
provided by the famIly, though reciprocal labor
groups may be orgamzed at peak penods Severe
labor constramts Imply that most operatIOns cannot
be done on time, or when they are done, they are
not done effectively For example m northern NI­
gena, the yield loss due to weeds IS minimal be­
cause farmers hue suffiCient labor to weed the
fields three times m one cultivation season In
Boukoumbe, on the other hand, the maJonty of
farmers weed their fields only tWice because they
are strapped for labor As a result, Increased weed­
crop competitIOn has a negative Impact on crop
yIeld Farmers' control of stnga also Illustrates
how differences m resource use can affect crop per­
formance In contrast With Boukoumbe, yield lo<;s
m northern Nlgena due to stnga IS mlmmal because
cereal fields are weeded thoroughly and on time
and the hIgh level of fertilIzer applIed acts as a
control mechamsm (G K Weber personal com­
mumcatIOn) These dIfferences m crop management
practices are reflected m differences m the yield
losses due to pest, diseases and weeds

Livestock, especially small rummants, play a
slgmficant role m both systems Goats are the pre­
dommant type of small rummant held by farm
households m both samples Poultry IS very Impor­
tant m Boukoumbe In northern Nlgena, the mean
household holdmg IS five goats whIle the mean
holdmg m Boukoumbe IS four In the more food­
msecure Boukoumbe sample, the sale of poultry
and small rummants was ranked as the most Impor­
tant source of cash Income by 56% of households,
whIle crop sale was ranked as the most Important
source by 23% of the households In contrast all
households m the northern Nlgena sample ranked
crop sale as the most Important source of house­
hold mcome In Bemn Income from the sale of
poultry and small rummants IS used to purchase
gram for household consumptIOn thereby smooth-
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mg gr,lIn con...umptlOn m thc face of productIOn
...hortf \11\ In nOlthcrn NIgend Itve...tock holdmg<;
drc k ...<; Importdnt a... .I mcam for en<;unng <;hort­
tLrm IV IIllhlllty of food ...uppltc ... More often they
drL .In mtLgrdl pdrl of thc hou<;chold ... d......Ct holdmg
,tnd dre ItqUlddtLd pnmdnly to purcl1d<;e fertl1lzer
or to mLct hou"'Lhold ld...h expen...e<; other than
pun. h I<;mg gr,lln The L" Idencc from both area<;
thudon.. hlghllghh thL Import,tnCL of Itve<;tock
holding... m mcctmg ...hort tcrm con... umpllon necd<;
.tnd provlcllng CdPltdl to purcl1d"'c farm mput<;

Analytical Methods

In 1991 ,tnd 1992 f,lrm m,tndgemcnt mforma­
lion Wd... Lo(kctLd m fivL vllldge... m Nlgend and
thlLL vdldgL'" m BLnm hy lhL ,Iulhor dnd other re­
.,LdrLhel., ,II thL IntLrndtlondl Imtltute of TroPICdl
AgrlLUltUIL ThL.,L .,urvLy'" plOvlded ddtd on farm­
l.tmlly Lh.tr,Ktcn.,tll., f.trm ... ILe mput u.,e crop­
pmg p.tllLlm crop YILld., croppmg cdlenddr... dnd
mput output priLL'" Tht. d.tt.t w.t., u...ed to develop d
LompmltL model th It utlllze... compdrdtlve <;tatlc
...oIUllon., to "'lmuldte lhe cvolutlOn of two agncul­
turdl .,y... tem... m lhL northcrn gumea <;aVdnna agro­
Lcologlc,1l l'one ActlvltlC<; .Ire ...peclfied m the
modLi lor Lrop productIOn crop ...dIL fertilIzer pur
d1<l...e., ,tnd (,Ihor hiring Om...lrdmt<; .Ire Impo...ed
on I,tnd (,Ihor ,tnd workmg L.tpltdl

On-Idrm cxpcnmLntdl fL.,ulh ,md ddtd from ...ec­
ond,lry .,mULL'" wcrc u...cd to ddJu ... t modcl pdrdme­
lLr., ,tnd LOn.,tr,unh to mLorpordlL the followtng m
.,ome modLi run.,

• populdtlOn mCfL.t...c

• puhlK m"e.,tmLnh m rur,1l mfrd... tructurc that re­
dULe., thL m,ukLlmg mdfgm

• mtnxluellon of new mdlZL Vdnetle,> .It two level'>
of fLrttlll'Lf dppltcdtlon

The analytical model

The LOmp0.,lle model le.,h the hypothe<;l<; that
tilL II,lJCCtOlIC'" of POpuldtlOn-dnven mtemlficatlOn
.tnd mdrkLl dnvLn mtLO...lficdtlOn diverge, re ...ultmg
m f,lImmg ...y...lLm., th,1! hdve very dIfferent re­
"'OurLC bd...e... croppmg pattern... dnd likely con­
.,If,unt<, ThL modcl 1... h.t ...cd on lhe preml<;e that the

land frontIer ha<; been reached and that the fMmmg
sy<;tem can therefore be charactenzed a<; a perma­
nent cultIvatIOn <;y<;tem With R a mea<;ure of land­
use mten<;lty,2 greater than 70 (Ruthenberg 1980)
In the InitIal penod R ha<; a value of 75, Implymg
that three quarter<; of the land 1<; under cultIvatIOn
The hypothe<;ls IS that thIs penod repre<;ents an
early <;tage of populatlOn-dnven mtenslficatlOn In
thl<; ...tage the fdrmmg ...y<;tem Cdn evolve along eI­
ther a populatlon-dnven mtemlficatlon path or a
market-dnven mten<;lficatlOn path dependmg on the
exogenous <;hocks that cause the Initial condItIOn'>
to change An mtenslve farm management survey
by DaVId Normdn and colleagues m three villdges
m the Zdna area of northern Nlgena m the late
1960... (Norman 1967a 1967b 1972a, I977b) pro­
VIde... the data for the computatIOn of mltlal-penod
coeffiCient<, The ...e vlllage<; are m the same agro­
ecologIcal zone dnd latItude as the sample villdges
m the more recent <;urveys They abo exhIbIted
characten<;tlc<; that .Ire consl<;tent with the <;tyhzed
fach of an edrly phase of populatlOn-dnven
mtenslficatlOn

Actlvltle<; developed from the recent northern
Nlgena dnd Boukoumbe <;urvey<; are added to the
bdse-year model to SImulate the evolutIon of the
two farmmg <;y<;tem... , WIth theIr dlffenng resource
avallablhtle<;, co<;t,>, and pnce envlfonment<; Both
hypothetIcal and reah<;tlc crop productIOn alter­
natlve<; are mcluded m the model to allow It to
determme repre<;entattve farmers resource
allocatIOn decI<;lOm over time, comldenng theIr
re<;ource cOn'>tramt<; Thu'> the model reveals the
trends dnd relatlOmhlps m farmers' deCISIOn
makmg when there are vanattons m mput supphes
and technologIcal optlOn<; over time By con­
centratmg on trend<; and relatlOnshlp<; rather than
on the ab<;olute model value<;, the hypothetIcal
model narrow<; down to a le<;t of the determmant<;
of the mtenslficdtlOn proces<; and of the differences
m the con<;equence<; of populatlon-dnven and
market-dnven mtemlficatlOn

, Ruthenberg s R value gIves a measure of the mtenslty of
land u~e bd,ed on the relal1on~hlp between the length of the
cultIvatIOn and fallow penod It I~ medsured by R = (C I C +
F) x 100 where C I~ Ihe length of the (.ultlV1t1on penod and
F IS the length of the fallow penod
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Model scenanos

The dIfferent model scenarIOS are defmed to cor­
respond to dIstmct phases m the mtensificatIOn
process Because mterest IS on the dynamICS of the
mtensificatIOn process when the land frontier has
been reached, all model tIme penods reflect condI­
tIOns where the length of cultIvatIOn penod IS less
than the length of the fallow penod

All constramts m the mitIal penod apply m all
the model runs Purchase actIVIties however allow
for the expanSIOn of the mitIal farm resource base
through the mcorporatIOn of purchase actiVItIes
ReductIons m resource endowments are modeled
through the mampulatIOn of the phySIcal resource
constramts over time For example population
pressure leads to a reductIOn m the land-man ratIO
that IS reflected m a reductIOn m the coeffiCIent of
the land constramt m each tIme penod

As mentIoned earlIer, the study seeks to test the
hypothesIs that the model results wIll dIverge con­
SIderably, depend10g on the exogenous changes that
Impact on the system In the market-dnven 1OtensI­
ficatIOn scenanos, 10creasmg populatIOn denSItIes,
reflected m a reductIOn m the aVailable cultivable
land, are juxtaposed WIth publIc mvestments m ru­
ral mfrastructure, reflected m lower marketmg
margms, techmcal progress that results m an Im­
proved maIZe vanety, an effectIve extenSIOn system
that leads to WIdespread adoptIOn of new technolo­
gIes and Improved farm practices, and a subSIdy
that encourages adoptIOn of fertIlIzer technology 3

In contrast, the only exogenous change that mflu­
ences mtensificatIOn of land use m the populatIOn­
dnven scenarIO IS mcreased populatIOn denSItIes
ThIS therefore reduces to a test of Boserup s ongI­
nal hypothesIs (Boserup 1965)

The nature of the data does not permIt preCIse
determmatIOn of the relatIOnshIp between mtensIfi­
cation of land use and crop yIelds However based
on anecdotal eVIdence, It IS assumed that crop
yIelds declIne as mcreasmg populatIOn pressures
lead to a breakdown m the tradItIOnal land man­
agement system that mamtamed soIl fertIlIty YIeld
declmes are more acute m the populatIOn-dnven
scenarIO because there IS no use of fertIlIzer or

'ThIs case IS analogous to Lele and Stone s (1989) polIcy
dnven IntenSIfIcation where public sector InterventIOn
proVides a catalyst for the IntenSificatIOn of productIOn
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other external 10puts to mamtam SOlI fertIlIty In the
market-dnven mtensificatIOn case crop yIelds are
assumed to be nondecreasmg once there IS WIde­
spread adoptIOn of fertIlIzer technology becau"e of
the reSIdual effect of fertIlIzer on soIl fertilIty

Four model scenarIOS are defined accordmg to
thIS cntena

• Model A IS the 10ItIal or ba"e-penod run that
represents an early phase of the mtensificatIOn
process R has a value of 75 ProductIOn con­
dItIons dunng thIS penod are SImIlar to tho"e
found by Norman, Pryor and GIbbs (1979) In

the three VIllages they studIed m northern NI­
gena m the late 1960s

• Model B In model B (and all other sub"equent
model runs), populatIOn mcrease IS reflected In

a 10% decrease m the coeffiCIent of land con­
stramt m both populatIOn-dnven and market­
dnven mtensificatIOn In addItIon publIc good"
mvestment 10 10frastructure m the market­
dnven mtensificatIOn case IS mtroduced mto the
model VIa reduced margms for marketmg
crops

• Crop productIOn actIVItIes representmg the
adoptIOn of new maize varIetIes are mcluded In

populatIOn-dnven and market-dnven mtensIfi­
cation m Model C These actIVItIes are mtro­
duced at both hIgh and low rate" of fertIlIzer
applIcatIOn to allow for the partIal adoptIOn of
maize technology packages mItlally

• In Model D, there IS complete adoptIOn of the
Improved maIze technology package The farm
famIly s resource base IS expanded to reflect
hIgher workmg capItal reqUIrement" armng
from the adoptIOn of the new technology

Speclftcatlon of the Imear
programmmg model

As WIth all models, the structure of the "tatlC
model compnsed the ObjectIve functIOn a "et of
actIVItIes, a set of comtra1Ot" re"ource endow­
ments or nght-hand-side values and non-negatIvIty
constramts A baSIC premIse of the model IS that the
representatIve farmer seeks to maxImIze net farm
mcome subject to constra1Ots Imposed by the avaIl­
abIlIty of resources In matnx notatIOn, the baSIC



Issues In African Rural Development 2

hne,u progr,tmmmg model for a smgle penod l'i
glvcn by

~ t A"'(:<:;B

y"X + "'( = 0

"'( "'( y ~o

wherL
"'( I~ m n '" I VCl tor ot lrop JltlVlty Icvch
"'( I~ ,In II " 1 vcltor of lrop 'ialc'i ddlVltlC'i
B I~ dn n '" 1 vcdor of thc farmcr 'i re'iource endow

mcnt~ or dvml<lbllttlC'i
A I~ an II " n nl<ltn", of dn mput output cocfflClcnt

who~c mdlvldu,ll clcmcnt <I,) rcprc'ient!> thc amount
ot thL Ith rc~oun ..c uscd to producc one UOlt ot thc
Jlh <ldlvlty

z l~ dn n \ ] vCltor of LrOp ~<llc,> pnlc,>
y I'> dn n '" I vcltor oj lrop yield Icvcls

Model <lCtlVItIC'> dre <,peclfied con'ildenng both
thL <,OClOLconomlL dnd blophy<,ICdl conditions under
which f,trmLr'> opLrJle Five bJ,>lc lypes of actlvI­
lIe'> JrL mcludLd m the model crop productIon JC­
tIVItIL'> IJbor ,tLlIVltle<; mput purcha'ie actlvltles
mdrketmg •.tLtlVltIL~ Jnd trJn,>fer dctlvltle<, Con­
,>tr,tlnt<, ,lrL Impo,>Ld on workmg CJpltJI Jnd the
phy,>ICJI re<,ourCL<, land Jnd labor Output allocJ
lIon ,mo dlcountmg Lon<,trdmt'i are Imposed to en­
<,ure con~I~IL.nLY or bdlJnce Jmong tran<;fer acllvl­
tiC,> m the model

Model Results

The mdJor concern of thl~ pJper l'i to explore
optlm,tl fJrm plJn'> 10 eVdluJte the dlfference~ m
fJrmer welfdrL dnd con<,lraml<, Jnd the potential for
tLchnology JdoptlOn In the bd!>e-yeJr scendno,
POpuldtlOn prL'>'>urL I'> mmlmal hence there I'> '>tlll
dCCL.'>'i to Idnd L.VL.n though It I'> not good qUJhty
l,md Lmd u,>e 10 thl<, <,cenJno, mea'>ured by
RuthenbL.rg ~ I,md U<'l. mtemlty fJctor, IS 75 Thl'>
Imphe<, tlut thrL.L qUdrter'i of the Idnd JVallJble I'>
unde. cultlvdtlOn Jnd the re,>t under fallow Jt any
tIme dunng the cUhlvdtlon penod

The rl.pre'>entJtlve hou<;ehold m the ba<;e penod
U'iC'> trJdltlondl tcchnology and no fertlhzer or Im­
proved crop Vdflctle,> The fJrm plJn 1<; dommJted
by 10w-v,tluL.d cuedl,> !Ike millet Jnd '>orghum .11­
though groundnul a cd<,h crop, dl~o 1<, promment

Under the'ie condltlOn'i of declmmg <,011 fertlhty due
to the pressures on the resource base, legume!> that
enhance soil fertIlity are an Important component 10
the farmer's soIl feruhty management ,>trategy

Public 10vestments 10 rural 10frastructure Jre 10­

troduced 10 the market-dnven scenano m model B
These mvestment<; reduce marketmg mdrgIm by
lowenng the transactIOn CO'its of marketmg Come­
quently, the farmgate pnce of crop output me,>,
mput market109 co<;t<; declme, dnd redl farm 10­
comes grow (Bm'>wanger 1989) WIth .1 25% re
ductlOn 10 the mdfket10g mdfgm 10 mdrket-dllven
mtenslficatlOn, farmgate pnce<; mcrea'>e corre
spondmgly The representdtlve fdrmer ,>tlll JllocJle'>
a '>ubstantIaI amount of IJnd to mIllel-bd,>ed JctIVI­
tIes However with the mcrea<;ed commerclJhzd­
tlOn 10duced by the Improved market dCCe'i'i farm­
er'i allocate 8% more land to groundnul lhe major
ca'ih crop Net farm 1Ocome mcrea'ie'> by J merc
3% over the ba'ie year return'i to IJbor mcred~e by
14%, and the return'i to land remam unchJnged
The fact that land produclIvlty doe,> not change
WIth Improved market acce<;'i under'icore'i the pomt
that while publIc mve'itment,> 10 rural mfl d,>lructure
are nece'i'iary they are not 'iufficlent to pi opel dn
agncultural 'iy'item along a market-dnven mtemIfi­
cation 'icenano that ha'i the potentIal of '>ub'itJn
tlally mcrea<;mg crop productivity and Improvmg
farmer welfare

In the populatlOn-dnven mten,>IficatlOn ,>cenano,
the only change 10 model B IS mcrea'ied populatIOn
demlty, which reduce!> IJnd-man rJtlO'> The crop­
pmg pattern remam'i largely unchanged except thdt
'iome land IS 'ihlfted from the ,>ole groundnut to dn
mtercroppmg mixture With groundnut WIth the
mcreasmg pre'i'iure on Idnd farmer'i 'ihlft re~ource,>

from commercIal actIVltle'i to productIon of food
gram for hou'iehold comumptlon Such behJvlor I'>
typIcal of case'i where poor mdrkel JCCe,>,> CJu'>e'i
food markets to fdll In 'iuch ca'ies hou,>ehold~ will
re'ipond to populatIon pre'i'iure by producmg mo,>t
of their subsistence need'i Net farm revenue de­
c1mes by 41%, reflectmg the mcrea,>ed move to­
Ward subsIstence and labor and IJnd productiVity
dechne by 25% and 18%, re'ipectlvely

Improved maize vanetle'> are mtroduced mto the
model at two rate'i of fertlhzer applIcJtlOn The
hypothesl'i here I'> that farmer'i Jdopt technological
packages sequentIally In the mltldl <,tJge,> when
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they are not famlhar with the technology and are
strapped for cash, they wIll tend to adopt compo­
nents of Improved technology packages that guar­
antee them a margmal mcrease over their current
practice (Byerlee and de Polanco 1986) In the op­
timal farm plan, land IS allocated from the lower
valued millet/sorghum enterpnses to the maize and
maize/sorghum enterpnses with the Improved tech­
nological package The model results confrrm that
farmers mdeed adopt technological packages se­
quentially In thiS case the representative farmer
allocates about tWice as much land to the enterpnse
with the lower fertlhzer rates m both sole maize
and maize/sorghum enterpnses, even though the
yields at higher levels of fertlhzatlOn are substan­
tially higher ThiS situatIOn changes m subsequent
model runs when revenue from mcreased crop sales
relaxes the cash constramt and the farmer becomes
more famlhar with the Improved technology
package

Farmer welfare and the productivity of farm re­
sources Improve substantially with the adoptIOn of
Improved technology In model C, when the Im­
proved technological package IS added to model B,
the farm plan shows three-fold mcreases m net
farm mcome and returns to land and labor This
result confrrms the hypothesIs that Improved mar­
ket access, when complemented with Improved
technology that IS widely acceptable, can lead to
perceptible mcreases m farmer welfare and re­
source productiVity especially land and labor
produCtiVity

As populatIOn pressure mcreases, land IS taken
out of the two-crop mIllet/sorghum activity and put
mto the three-crop millet/sorghum/cowpea activity
Another legume activity, groundnut/bambara nut
enters the optimal farm plan The farmer's optimal
farm plan venfres the hypothesIs that as traditional
land management systems collapse and there IS ht­
tie use of external sources to mamtam SOlI fertlhty,
farmers mcreasmgly tum to legumes, which do well
when SOlI fertlhty IS low and help to mamtam soIl
fertlhty The activIties With Improved maize varie­
ties enter the optimal farm plan m model C, but are
allocated substantially less land than m the market­
dnven scenarIO In thiS penod there IS still some
good quahty land available, allowmg maize to do
well without large amounts of fertlhzer The adop-
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tIon of the Improved technology doubles net reve­
nue and the productiVity of land and labor

In subsequent model runs, cash from crop sales,
especially maize, provides funds that can be used to
purchase fertlhzer and hire labor m subsequent pe­
nods As land supply becomes more melastlc,
farmers allocate more land to those enterpnses with
the higher yleldmg maize vanetIes As the farmer
becomes accustomed to the Improved technology,
farmer welfare represented by net farm revenues
contmues to mcrease Labor productiVity mcreases,
but at a dechnmg rate, while land productiVity m­
creases at an mcreasmg rate ThiS Imphes that with
these bIOlogical and cherntcal technologies, the bulk
of the Improvement m farmer welfare Will have to
come from mcreases m land productiVity

In the populatlOn-dnven scenano farmers re­
spond to the populatIOn pressure by takmg land out
of the hlgh-mput maize activities and allocatmg It
to traditIOnal food crops and legumes In thiS and
subsequent runs, the activIties with the Improved
maize varieties drop out of the optimal farm plan as
populatIOn pressure leads to an mtenslfrcatlOn of
land use In contrast with farmers m the market­
dnven scenarIO who mtenslfy land use by mcreas­
mg cultivation of maize, the poor market access of
farmers m the populatlon-dnven scenarIO results m
low crop sales that aggravate theIr cash constramt
Farmers do not have the funds needed to purchase
fertlhzer or hITe labor to undertake the hlgh-mput
actiVities Consequently poor market access and
lack of sustamed adoption of Improved technology
reduce farmer welfare and harm land and labor
productiVity

Policy Simulations

The optimal farm plans can also be used for
pohcy simulatIOns In the frrst run, the questIOn
was, what would have happened to the mtenslfica­
tlOn process and the adoption of technological
packages m particular, If there had not been a gen­
erous subSidy on fertIhzer? ThiS questIOn IS of m­
terest to both pohcy makers and researchers be­
cause of ItS ImphcatlOns for future technology
developments, the extrapolatIOn of research results
to areas that have SimIlar agro-ecologlcal char­
actenstlcs but a different pohcy enVironment, and
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thc con<,equcnce<, of removmg the <;ub<;ldy to ea<;e
the f1<,cdl co<,t on the government

When Model C wa<; run without the fertilizer
<,ul'l<,ldy the direct comequence wa<; that land Wd<;
t.lkl,n out of the fertllizer-mten<'lve mdl7e actlvltle<;
dnd <llIoc,lted to mI1let/<;orghum and legume<; which
u<;e little ferllllzer F.umer<; <;hlfted h,lIf a<, much
I,md from .III enterpn<;e<; with mdl7e to <,or
ghum/millet enterpme<, and groundnut 10 the new
fdl m pI .In The re<,ult<, mdlcdte that fdrmer<, would
h,lVe <;tlll ddopted the Improved Vdnetle<, but <It a
fM ... Iower r<lte thdn with the <,ub<;ldy Thl ... 1<, not
<'urpmmg becdu<,e the yleld<; from the technologl­
c<ll pack.tge of Improved crop vanetle... and fertil
17er "'Igmfic<lntly exceeded yleld<; of the tradltlOn<ll
V,lrlLtle<, Given the fdrmer <; food ...ecunty and 10

com\..-e<lrnmg <,tlategy the opportumty co<;t of the
fdrmer <; ...c<lrce re<;ource<; 1<, highest m the mdlze
dctlvltle ... even without the subSidy

Without tlK fertilizer ... ub<'ldy fdrmer<, dllocclte
mor\.. I,md to kgume enterpn...e<; th,m when the
... uh"'ldy 1<, 10 pl<lce Thl<; Implle<; that f<lrmer<, Will
rely on Iegume<; to mclmtam <,011 fertility when
demogrdphlc dnd economic pre<;<;ure bredk down
the trddlllOn.ll I,md mandgement y... tem... thdt
mdmt,lln ...011 fertility Thl... findmg ha<, Importclnt
Imphcatlom for the mtegratlOn of ... u<,tdmdhil Ity
pf.,r<,pcctlve... 10 ,Igncultural re<,edrch and develop­
ment Agronomic method<; of <;011 fertlhty man"ge­
ment like the mcorpordtlon of legume<, mto farm
109 <,y<,tern... <lr\.. often thought to he more de<;lr<lhle
for the ...ul.,{<lm<lblhty of fdlmmg <,y<,tem<; thdn the
u... \.. of large qU<lntltlL<, of fertIlizer which can ledd
to potentldl prohkm<; wllh ...011 dCldlficdtlOn dnd
r\..ductlon m ...011 orgdnlc mdtter (COMBS 1991)
Govl.rnment... therefore have to be con<,l<,tent With
fcrtlh/f.,r pncmg pollcle<, and ...et <,uh ldle... dt redl-
l...tlC leveh-lf they deCide to give ub<;ldlc",-",o
thdt rf., ...oLllce m,m<lgcment c,m compcte .1<, .I vI.lble
"'011 fertility mdmten,mce altern,ltlve

ThL <,econd pohcy run look... dt the effect of 10­

cre,l ...ed m"l/e pnce<, Whdt would hdve hdppened If
the mcrf.,<I ...ed productIOn of mdlze hdd cdu...ed
m,ll/e pnce<; to drop by 10%'J The model re ... ul1<,
<'how tlMt d f"rmer would have contmued to grow
m<llle The declme 10 the pnce of mdlze I'" off<,et by
,In mcre,l...e m m,l17e yield ...0 that the relative pO<;1
tlOn of mdlze 10 the fdrmer <; optimal farm plan I'"
<;till f,lvordblc It would tdl-..e very Idrge pnce

<;wmg<; to cau<;e the opportumty co... t of thL
farmer ... re<;ource<; to yield .1 better return 10 ...ome
activity that doe<; not mclude maiLe

In thl<; <;lmulatlOn mfrd<,tructurc Vdndble... dre
mtroduced mto a late pha"'L of popul"tlOn dllv\..n
mten<;lficatlOn Vld .1 reductIOn m crop mdrketmg
mdrgm<; The re<;ult<; mdlcate thdt the optlmdl fdrm
plan did not change much Low-vdlued cered)., dOli
legume<; dre <,till promment while the ImplOved
Vdnetle<; dre not adopted Thl<, re ... ult ...ugg\.. ... l<, th"t
when agnculturdl <;y<;tem... hdve bl-en dl.c1mmg
long term, only a <;u<;tamed policy mterventlOn thdt
prc)VJde<; appropnate mcentlve<, together With df­
fordable dnd u<,efullmproved technologle... Ldn ...hlft
the <;y<;tem mto .1 mdrket-dnven mkn<,lficdtum pdth
With mcrea<;ed land dnd labor producllvlly whIch
10 tum will Improve farmer welfdre

ConclUSions

Thl... <;tudy determmed thdt pOpUldt10n mcred... \..
and Improved mdrket acce...... broddly dcfm\..d to
encompa...<; dcce<;<, to Improved kchnology dnd .I
fclvorable policy envmmment, dre the two mdJor
dnvmg force<, of clgnculturdl mten<,lficdtlon Thc
re<;u!t<, <'how that the<,e two determm,m1<, IMVl. dif­
ferent comequence<, for fdrmer<, welfclrc, \..Toppmg
pattern<" mten<,lty of purchcl...ed Input u<,e dnd pro­
ductiVity of farm re<;ource<, ThiS rc<,ult umtrd<'l<,
with findmg<; by Pmgdll Bigot, .md Bm<,wclng\..r
(1987) thdt there dre no dlfferencl. ... 10 the con<,l.
quence<, of populdtlOn-dnvLn .md mdlkd-dnvcn
mtensdicdtlOn

The <,tudy dho <'howed tlMt public mvc... tmenl<, 10

rurdl mfra<,tructure dre neCf.,<,<,dry but not <,ufficlcnt
condltlon<, for movmg .1 <,y ... tem ,110ng .1 mclrkct
dnven path It tdke<; ...u<,tdmLd devLlopment of 1m
proved technologle<, th"t .11 f., both dppropncltc dnd
dfforddble and cl fclvor"bk policy cnvmmmcnt to
proVide ... ufficlent mcentlve<, for fclrmf.,r<, to ddopt
the<;e Improved technologle<,

The<;e re<;ult<; have <,cverdl ImpllcdtIOn<, for tCLh­
nology dcvelopment dnd policy In populdtlOn­
dnven mten...lficdtlOn dred... hOUSLhoid food ...ecu
nty 1<; .1 mdJor concern bLCdu...e of thL low ClOp
Yleld<, Technology development effort<, mu...t con­
centratc on rdl<;mg crop Ylt.ld<, In thl<' re"'pect .It
tentlOn need<' to be given to croppmg clnd re<,ourLC
mdnagement <,y<;tem ... thclt p\..rmlt thc Improvemcnt
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of sOlI fertIhty without necessanly sacnficmg crop
yields

On the other hand, household food secunty IS
not a major problem m market-dnven mtenslfica­
tIOn areas because high yields m both food and
cash crops and well-developed food markets ensure
that household food needs are met through either
crop productIOn or food purchases The major con­
cern m these areas IS to attam a modest mcrease In
crop yields or sustam yields at their current levels
While hIgh levels of fertlhzer use reduce the effect
of chemical detenoratIOn of the SOlIs, there are po­
tential problems with the phySical detenoratIOn of
SOlIs due to a lack of groundcover Such degrada­
tIOn threatens the long-run productiVity of sOils

There are also Important ImphcatIOns for the
types of technologies that are hkely to be adoptable
In populatIOn-dnven and market-dnven agncultural
systems In populatIOn-dnven IntensificatIOn, farm­
ers have hmlted cash resources so they are unlIkely
to adopt technologies that reqUIre high levels of
purchased mputs Technologies that are lIkely to be
adopted are those that Will penmt modest yield In­
creases Without large amounts of external mputs
For Instance the development of stnga-reslstant
sorghum vanetIes Will slgmficantly reduce sorghum
yield loss In the populatIOn-dnven IntensificatIOn
areas that are domInated by cereals In the market­
dnven mtenslficatIOn areas farmers Will adopt
technologies that reqUIre external mputs If they are
profitable The major concern should therefore be
the affordablhty and appropnateness of Improved
technologies lather than the Intensity of purchased
mput use In both populatIOn-dnven and market­
dnven IntensificatIOn, farmers can get Impressive
yield gams from Improved crop management prac­
tices With httle or no external Inputs

The study showed how the presence or absence
of a favorable pohcy environment can lead to very
different outcomes There IS need for sustaml::d
pohcy and InstitutIOnal support In the development
of mfrastructure, Improved technology, extensIOn,
and credit and marketIng faclhtles to provide suffi­
cient InCentIVes for agncultural activities While
agncultural activities are profitable In the market­
dnven mtenslficatIOn areas, farmers poor access to
credit facilities often hmlts theIr abilIty to under­
take productIVlty-enhancmg and sustamablhty In­
vestments In the populatIOn-dnven IntensificatIOn
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areas, pohcy InterventIOn IS needed to Improve the
attractiveness of agnculture and provide Incentives
for farmers to adopt Improved technologies

Literature Cited
Barbier E B 1990 The farm level economIcs of '>011

conservatIOn The uplands of Java Land Econom
ICS 66(2) 199211

Bmswanger, H 1989 The pOllly response of agncul­
ture In Proceedings of the World Bank Annual
Conference on Development Economics
Washmgton DC World Bank

Bmswanger Hand J Mdntlre 1987 BehaVIOral and
matenal determmants of productIOn relatIOn'> In

land-abundant tropIcal Atnca Economic De"el
opment and Cultw al Change 36( I) 73 99

Boserup E 1965 ConditIOns of agricultural grol1 th
ChIcago AldIne PublishIng

Byerlee D and E de Polanco 1986 Farmers step
wise adoptIOn and technological package Amerl
can Journal of Agricultural Economics 68(3)
519-27

COMBS (CollaboratIve Group on MaIze Based System
Research) 1991 SOli fertility Improvement dnd
weed suppressIOn through legume based tech
nologles CollaboratIve Paper I Ibadan
WAFSRNIIITA

IITA (InternatIOnal Institute of Tropical Agnculture)
1988 Strategic plan 1989 2000 Ibadan

lITA 1992 Sustainable food productIOn In sub Saha
ran Africa Ibadan

Kowal, J Nand D T Knabe 1972 An agrocllma
tologlcal atlas of the northern states of Negerla
Zana Nlgena Ahmadu Bello Umver,>lty

Lal R 1983 EroSIOn caused productiVity declIne In

SOIls of the humId tropiCS SOli Tawnomy News
no 5 4-11

Lele U and S W Stone 1989 PopulatIOn lHessure
the environment and agl ecultural intenSificatIOn
VariatIOns of the Boselup h)pothesls MADIA
DISCUSSIOn Paper 4 Washington DC World
Bank

Norman D W 1967a An economIC study of three
Zana provInces Villages Part I Samaru Mlsc Pa
per 19 Zana Nlgena Ahmadu Bello Umverslty

Norman D W 1967b An eLOnomll ,>tud) of three
Zana provInces Village'> Part 2 Samaru MI,>c Pa
per 23 Zana Nlgena Ahmadu Bello Umverslty

Norman D W 1972a An economIc study of three
Zana provmces Villages Part 3 vol I Samaru
Mlsc Paper 37 Zana Nlgena Ahmadu Bello
Umverslty

Norman D W 1972b An economic study of three
Zana provmces VIllages Part 3 vol 2 Samaru



Issues In African Rural Development 2

M.<,L Paper 18 Zana Nlgena Ahmddu Bello
Unlver~lty

NOffiMn 0 W D H Pryor and C J N Glbb~ 1979
Te(hnrwl (hange and the small farmer In

flauwland Northern Nlgerra AffiLan Rurdl
ELOnomy Pdper 21 Ea~t Lan~mg Michigan Stdte
Unlver~lty

Ogunblle A J Oluko~1 dnd K Elemo 1992 ChdraL
ten~tll ~ of target zone and technology adoptIOn for
the northern gUinea zone of Nlgefld In Chara(
t( rnl/lOn of target z.ones and technological adap
tatlOn for on farm testing of leguminous ~peuel

cd G K Weber J Smith and J 0 Oluko<'1
Ibadan WAFSRNIIITA

Pmgdh P Y Bigot and H P Bm<,wanger 1987 AI:
ncultural lluchanrz.atlOn and the ewlutlOn of
farnlllH~ IvHum In wh Saharan Africa BaltImore
John Hopkm<; Umver<,lty Pre~<,

Robmson W dnd W SchutJer 1984 Agmulturdl
development 'lnd demographll Lhange A gener
dlJzdtlon of the Bmerup model Lconomlc De~el

opm(nl and Cullural Chan!?e 12(2) 1')') 66
Ruthenberg H 1980 Farnllnl: IVltem~ In the troP/( I

London Cldrendon Pre~~

Ruttdn V W 1991 Su~td1Odble growth In agncultural
produLtlon Poetry policy and ~Clence In A!?rrcul
rural III\{mnahl!ltv !?rOl~/h and pmerty alh Via

tlOn IllIIn and po!lun cd S A Vo<,t1 T Rear
don and W von Urff Felddfmg Germany DSE

SanLhez P A 1976 Propertle<, ,lOd mdnagement of
SOlIs 10 the troPIL~ New York Wiley

Smith J A D Barau A Goldmdn and J H Mareck
[n dl The role of tee hnolo!?y In agrrculturallllten
slficatlOn The e~olutlOn of marze In the northern
!?tIlnea ~maflna of NI!?ena Ibdddn Intcrnatlonal
Imtllute of Tropllal AgfiLulture

SpenLer 0 S C dnd M J SWIft 1992 Su~tmnablc

dgnLulture Deflmtlon dnd me lsurement In BIO
log/cal mtro!?en jiwtlOfI and IU5tmnabl!lly of
lroplcal al:rrCllllure ed K Molungoy M Gueye
and D S C Spcncer New York Wiley

SpenLer 0 S C dnd R A Pohon 1991 Agm ultural
growth dnd <,u<,tamablhty CondJllon<, for thclr
LOmpdtlbllIty In the humId and <;ub humId troPIC<;
of AfnLd In Agrrcultural H/Italllab/!Ity growth
and poverty allo wtlOfI 11 \I(e~ and po!lCle~ ed S
A VO<,IJ T Reardon dnd W von Urff Feldaflng
Germdny DSE

Von Brdun J E Kennedy dnd H BOU1~ 1990
CommerLldlJZ.ltlon of <'nMlIhoklcr AgnLulture
POhLy reqU1rement~ for the malnoumhed poor
Food Poll( v 36(1) 82 5

World Bank 1992 WOIld dn e!opment /(port Wa<;h
Ington 0 C

114



Land Tenancy and Exploitation of Palm
Forest Resources In Nlgena

Ade S Olomola
Nlgenan InstItute of Social and Economic Research

SUMMARY
NigerIa IS well endowed with palm forests, which are economically Important for several
commumtIes that depend on forest resources for their lIvelIhood But pressures on the palm
fore"t" are bUlldmg up m several places as a result of mcreased commerCialIzatIOn Thl"
study exammed traditIOnal management practIces and the profitab1lIty of the as"ocJated
productIOn enterprIses

The palm forests are explOited for two mam products 011 palm frUits are harvested and
processed mto palm 011 and raphia palms are tapped to obtam palm wme, WhICh may be
further processed mto a local gm known as ogogoro In Ondo State where the study wa"
conducted the palm 011 producers were able to produce an average of 2,931 lIters of palm
011 from the 4,530 fresh frUit bunches harvested m 1991 Also m the Ilaje and Apm zone.,
of the state where the tappers produced an average of 29,835 and 24,980 lIters of palm
wme about 2 242 and 2,027 lIters of the local gm were obtamed m the two zones respec­
tively Indeed the enterprIses were found to be profitable Operatmg profit m palm 011 pro­
duction exceeded that of palm wme by ~1,293 (or 15%), and net mcome was higher by
~2,285 (or 36%)

ExplOitatIOn of the palm forest resources IS largely m the hands of mIgrants who acqUire
use rIghts through the payment of access fees and rents In 1991, the access fee for 011
palm harvestmg was ~40 whIle rent was ~ 150 per year In the raphia palm belt, the ac­
cess fee was ~ 10 wh1le rent averaged ~237 These rents appear to be moderate and are
not "ubjected to frequent changes ThIS has been a type of mcentlve for the resource u"er"
to stay In busmess

Because of the Importance of the palm forests as a source of mcome and the dlfficultle"
bemg experIenced m some areas, some commumtles have adopted management practices to
regulate the behavIOr of users and to prevent over-explOitatIOn These practices mclude
ImpOSItion of a ban on the fellmg of raphla palms, prohIbItIOn of tappmg of Immature
palm" a closed "eason m the 011 palm groves, and restrIctIOn on the number of frUIt
bunches harve"ted datly Owmg to the prevaIlmg regIme of common property and the
profitab1lIty of the enterprIses, It has not been dIfficult to enforce complIance WIth the
management rules Other factors that have favorably mfluenced the adoptIOn of manage­
ment practices mclude the common belIef system of tenant harvesters, the coheSIve SOCial
relatIOns and theIr homogeneIty culturally and lIngUistIcally

In SituatIOns where conflicts have ansen over the use and ownershIp of the palm forests, It
has been pOSSible to resolve them through negotiatIOn mediatIOn, and arbItratIOn rather
than adjudicatIOn The non-adjudIcatory procedures have been preferred because of speed,
low cost easy access and theIr reconCIlIatory tendenCIes

115



Issues In African Rural Development 2

In view of the foregomg, government mterventlOn m the control of acce<;s to the palm for­
e<;t<; and their management, as <;ome analy<;t<; have urged <;eem<; unwarranted m the ,>tudy
area Because there IS a resIlIent regulatory mecham<;m what remam'> for the government
to do 1<; to examme the charactenstlcs of the local m<;tltutlOn'> to determme how to
<;trengthen and formahze them and encourage their adoption m other palm fore'>t belt'> m
the country In all the relevant ecological zone'> It will be nece<;'>ary for the government to
strengthen eXlstmg local management systems by (I) helpmg to define terrltonal boundane'>
where they are currently nonexistent or m dl<;pute (ll) recogmzmg and ~trengthenmg tradl
tlOndl authontle'> mvolved m palm fore<;t re'>ource mandgement (Ill) credtmg dWdlene<;,>
dbout commumty pdrtlclpatlOn m palm fore'>t re'>ource mdndgement, and (I~) provldmg
techmcal gUidance for commumtie,> wlshmg to mtemlfy mandgement

Land tenancy IS an Important traditIOnal mstl­
tutlOnal framework for the management of
pdlm forest resources m NIgena Land ten­

dncy medns the dccepted local rule!> nghts, prac­
tice'>, and duties that regulate access to and explOl­
tdtlOn of the palm forest land Official regulatIOn of
thl. explOltdtlOn of palm forest resource'> I~ difficult
to dchleve owmg to the ~cdttered ndture of the re­
'>ource ba'>e and dS,>OClated economic dctlvltles In
ddditlon '>ome commumtle~ con'>lder OffiCldl mter
Vl.ntlOn ,m unnecessary encrodchment on then envI­
ronmental capital and source of wedlth

As .1 possible alternative to OffiCldl regulatIOn,
trddltlOnal re~ource management practices might be
revltahzed and remforced where they eXI,>t or they
might be mtroduced to area'> where they are nonex­
I,>tent An ob<;tdcle to thiS mandgement optIOn m
Nlgl.nd, however IS the I'lck of ddequdte mformd­
tlOn upon which management dctlOm could be
b'l'>ed There I'> .11'>0 m,>ufficlent mformdtlOn dbout
profitablhty of pdlm fore<;t re'>ource explOItation for
tIl\.. productIOn of good,> hke pdlm OIl palm wme,
dnd a 10Cdl gm known a<; ogogoro Yet kno'vVledge
dbout the relatlOn,>hlp between the profitablhty of
producllon '>ystem<; ba!>ed on pdlm fore'>t re'>ources
dnd mten'>lty of explOItatIOn I!> crucldl to under­
~t,mdmg how productiVity and mandgement of the
re'>ourccs Cdn be Improved AI'>o the ddoptlOn of
mdnagemcnt practlce<; by current re'>ource u'>ers
mdY be m Jeopardy If they are unable to operate
profitdbly But unle'>s !>uch practice,> dre effective,
the profitdbillty of enterpme!> bd'>ed on pdlm fore'>t
re,>ourCL~ mdY tum around to fuel the devd~tdtlOn

of the pdlm forest resource<;

The Study

In '>plte of the recent polIcy attentIOn given to the
I<;'>ues of environmental ,>tablhty and <;u,>tamable
re'>ource u'>e nothmg hd'> been done m pracllcdl
term,> for the protection of palm fore'>t Idnd'> In­
deed government findncldl '>upporl for the con'>er­
vatlon of renewable naturdl re'>ource'> m Nigend
ha" not Improved the renewablhty of mdngrove dnd
palm fore'>t Idnd" a'> compdred With the fore"t land'>
m the dnd vegetatIOnal belt'> (Olomola 1991 d) Yet
the palm fore'>t'> account for .1 large proportIOn of
palm 011 productIOn 10 the country

Until the mld-1950" Oil pdlm produce Wd'> NI­
gena" mo"t Important export Item m vdlue term,>
ToddY however while other crop" '>uch .1'> cocoa
and rubber remam on the h'>t of export'> pdlm 011
ha<; dl"appeared completely Between 19')0 dnd
1960, Nlgena" export<; of palm 011 were about
14% of totdl world pdlm 011 export" Mof\.. tlMn
80% of production then Cdme from pdlm fore"t<,
which were explOited by million" of "mdll-'>Cdle
"ub"lstence farmer<; (Om 1969) The country"
<;hare of world pdlm OIl export<; dropped to 2')%
between 1961 dnd 1966 1 2o/c dunng the Wdr year<;
(1967-69), and merely I 1% m the Imml.dldte po'>t­
war year" (1970 72) By 197') Nlgella had become
one of the pdlm Oil Importmg countne" and be­
tween 197') and 1980 the dnnudl growth rdte of
palm 011 Import'> dverdged 76% (Olomold 1991 b)
Although pdlm Oil Import'> IMve been dechnmg
<;mce the 1980'> the growth of dome'>llc productIOn
hd" been "Iowmg Annudl production mcrcd'>ed by
71% m 1970-74, 41o/c 10 1975-80 and 27% In

1981-85 that 1<; durmg the '>econd, t1md, and
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fourth development plan penods, respectively
(Olomola 1991 b) ThIs dlmImshmg productIOn
growth IS partly due to defective management of the
palm forest resources

It IS Imperative, therefore, to examme the form,
practice, and effects of tradItIOnal management of
the palm forests and to evaluate ItS role m control­
lIng resource explOItatIOn and appropnatIOn by the
local commumtIes The notion that greater mvol­
vement of local commumtIes' knowledge and mstI­
tutIOns could lead to more effective management IS
gammg ground (Klee 1980, Morauta, Pernetta, and
Heaney 1982, Scudder and Conelly 1985) as
pressures on forest resources have mtensIfied not
only m Nlgena but generally m the tropIcal and
subtropIcal world ThIS trend toward mcreased
uulIzatlOn of local expertIse and mstItutlOnal capa­
bIlIties m NIgena should be carefully mvestIgated
For mstance, IS there any tendency for the pre­
vaIlmg land tenancy to mmumze resource depletlOn
and waste generatlOn? Under what terms are land
tenanCIes orgamzed m the palm forest belt? What
are the mechanIsms for enforcmg complIance WIth
tenancy agreements and for dealmg WIth dIsputes?
Has land tenancy functlOned as an eqUItable and
fleXIble means of regulatmg access to the palm
forests? How has It affected sustamable resource
use eIther through prevention of overexplOItatlOn or
creatlOn of mcentIves for profitable productlOn
enterpnses?

ThIS study sought to examme the tradItional
management practIces and profitabIhty of the pro­
duction systems assocIated WIth the palm forest
resources m NIgena The specIfic ObjectIves were
(I) to Identify the forms and terms of tenancy asso­
CIated WIth the explOItatlOn of palm forest re­
sources m NIgena, (11) to IdentIfy the specIfic
mechamsms for regulatmg access to and use of the
palm forests, for enforcmg comphance WIth ten­
ancy agreements, and for resolvmg conflIcts, and
(III) to examme the profitabIhty of the traditIOnal
palm 011 productIOn enterpnses and raphIa wmery
and relate thIS to the extent of comphance WIth ten­
ancy terms and palm forest resource management
practices The study was gUIded by two hypothe­
ses that the palm forest lands are managed as
common property resources and that the forest land
tenancy IS charactenzed by msecunty

ReView of Literature

It IS common m the economIC hterature to exam­
me the problem of renewable natural resource
management from the property nghts paradIgm
ThIS approach suggests the creatIOn of full pnvate
property nghts over natural resources IS a neces­
sary condItIon for aVOIdmg overexplOItatIOn Pro­
ponents of mdIVldual property nghts (Gordon
1954, Demsetz 1967, Alchlan and Demsetz 1973
PIcardI and SIefert 1976 Johnson and Llbecap
1980) treat common property and the absence of
property (open access) as synonymous, and thus
they argue that pnvauzatlOn would solve the prob­
lem of access to natural resources by grantmg ex­
clUSIve nghts to the hIghest bIdder The manage­
ment problem IS presumed not to eXIst because the
pnvate owner would maXImIze the future stream of
net mcome and so optimally allocate use rates over
time by takmg the nght amount today and leavmg
the socIally correct amount for the next generatIOn
Such economIC mterpretatIOns have been used to
JustIfy far-reachmg proposals for changmg the way
some common property resources are managed
(Ostrom 1985, Runge 1986, Lawry 1990)

Another school of thought suggests the mterven­
tIOn of the state as a necessary condItIOn for alle­
vIatmg the management problems of common prop­
erty resources (Hardm 1968, Bell 1972, Carruthers
and Stoner 1981) ThIS approach has been found to
be meffectIve because m many mstances where It
has been apphed, the problem appears not to have
been properly dIagnosed Such mterventlOns have
achIeved nothmg but the converSIOn of a common
property regIme to open access and thus worsenmg
the depletlOn of the natural resource (Cordell and
McKean 1986, MesserschmIdt 1986) The mIscon­
ceptIOn of the nature of common property resources
ongmates from the famous work of Hardm (1968),
WhICh he termed the 'tragedy of the commons He
was metaphoncally refemng to the ultImate effect
of the negatIve externalIty that each herder Imposes
on others as he adds extra ammals to a pasture that
has already been optimally stocked He emphaSIzed
the need for government mterventIOn to control ac­
cess and level of explOItatlOn of the natural re­
source and has subsequently jomed some resource
economIsts (Hardm and Baden 1977) to advocate
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the lreatlOn of pflvate property flght<; .1<; another
<,olullon to the tragedy

NonLlhele'><' find 109'> of empmcal <;tudle'> of
<,ome government land reform program'> and pflva­
tl/.ltlOn of common grazmg lands (Feder 1977
1979 Jodha 1980) mdlcate that the propo<;ed <;olu­
lion,> dre not h"'ely to yield desirable re<;u\t<; Sev­
er,l1 olher wflter<, who have contnbuted to the
dehdll. gener,lted by Hardm '> the'>I'> (Cmacy Wan­
trup ,mc..l BI'>hop 197'), Da,>gupla and Heal 1979
Bromley 1982 1991 McCay and Ache'>on 1987
Ber"'e.-'> et .11 1989 Bromley and Cernea 1989
G,mlner O'>lrom and Walker 1990 Da<;gupta and
M,i1e.-r (991) ba'>ed their cntICI,>m<; on the mherent
ml<,perceptlOn of common property flght<; Hardm '>
the<,l<, W,l<' faulted for faJlmg to dl<;tmgUl,>h between
wmmon u'>e ,>ltuatlOm charelctenzed by an ab'>ence
of defme.-d properlY nghts govemmg elcce<;<; and
u<,e typically referred to a'> open acce'>'>, and
wmmon property defined as a dl,>tnbutlOn of prop­
erty fight<., 10 re<;ource,> 10 which a number of
owner'> are co-equal 10 their nght<; to u<;e the re­
,>ource<, In other word<; Hardin <; hypothetical pa<,­
ture.- would fit mto a regime of open acce<;<; rather
th,m common property

The ml<;perceptlon of the nature of common
property nght<., 1<, not limited to policy maker<; and
,mdly,>t<., It I'> a <;ource of contllct even among u'>ers
of ndtural re<;ource,> In rural commumtle<; all over
thl- world However It 1<; usually the de,>lre of re­
<,Ollf(.e u,>er<; and owner<; to have a <;ultable <;ub,>tl­
tute for purely legdll'>tlc procedure<; that faCIlitate'>
Ld<,y dcce,>,> and dllow<; <;ettlement to be achieved
<,peedlly cheaply and mutually 10 an Informal at­
mo<,phcre Three ellternatlve approache<; have been
Identified In the IIterelture a<, '>ultable for re<;olvlng
umtllcl<, In '>uch commumtles They are negotia­
tIOn medl,ltlon elnd drbltratlOn (MacDonald 1988)
Negotldllon could be frUltful not only when It ac­
wmpame'> litigatIOn but al<,o when undertaken
'>eparately U'>uellly dgreement IS reached between
the pdrtle,> through dl'>cusslOn'> that are deVOId of
,my form of compul~lon A'> regard<; mediation the
prm.edure mvolve'> the interventIOn of an Impartial
,H..cept,lble dnd neutral party to a,>,>lst In Identify109
I'>'>ues of mutual concern and to deSign solutIOn'> to
,>ulh I<;'>ue'> that are acceptable to the partie,>
(Slulberg 1981) A<; With negotiation the <;ettlement
reqUIre'> mutual agreement of the partie,>, no objec-

tlvely defimtlve norm'> or pnnclple'> elre el<;'>umed to
control the outcome In the Cel'>e of drbltrdllOn the
decl,>lon or '>ett1l.ment I'> m Ide hy <,ome third partie,>
although the ha,>l,> for ,>etlkml-nt I'> al'>o mutudl
agreement Typlcdlly the pdltK<, dgree In ddv,mce
thdt the elrbltrdtor <, decI'>lOn WIll he bmdmg and
final In the <,elme \\elY thelt .1 courl decl,>lon I'> findl
Thu'> arbitratIOn hd<, more of the feature'> of ldju­
dlcdtlOn than of negOtl,ltlon or medl,lllOn Agree­
ment between the pelrtlL '> .<, lllmtcd only lo d mutuell
de,>lre to dchICve el <'Lltkment through drbltrdtlOn

The IItLl atull. on lelnc..l tlOUIe.- dnd form'> of ten­
ancy m Nlgcnd hd'> been lonlerned mainly with
agncultural de"elopment and reldled I<,,>ue<; (Alao
1978 Fablyl dnd Adegboye 1978 Ega 1979
Famonyo 1979 Abd<,lekong 1981) Some ,>ludle<,
examme the temlle <,y<,tem<, .1<, It affect<; lITIgatIOn
(Adegboyl. 197') dnd dlky f..Ifmlng (FrelncI<, 1987)
The reguldtory me.-cham'>m<' relallng lo the explO!
tatlOn of palm fore<,h dnd thl d<,<;ocldted conflict'>
hitherto remdm unre<,edrched The dttempt here 1<,
to examme the u<,e.- dnd ownLl<,hlp of the p,ilm for
e'>t'> wlthm the frelme\\or'" of common plOperty re
'>ource mdnelgeme.-nt dnd to Ide.-ntlfy the procedure<,
for re'>olvmg confllct<, In the 10Cdi commumtle,>
ba<;ed on the non ddjudlcalory proce<;<,e,> e<,tab­
lI'>hed 10 the IIterdtUJe

Research Methodology

The study area

The ,>tudy wa<, conducted 10 Ondo Stale one of
the leadmg palm oil dnd pdlm wme producmg
'>tate'> m Nlgelld The <,lale lIe<, entlfely wlthm the
troPIC<; elnd cover<, 20 99') <,quclfe kllometer<, The
<,tudy covered OkltlpUpd dnd I1aje/E<,e-Odo local
government dred<, (LGA) 10 the <,outhern pdrt of the
,>tdte The OkltJpUpd LGA I'> dmong the notable
palm 011 producmg dred<, 111 the country and I'> the
large,>t m Ondo Slelte In the 1920<, OkltlPUPd DI­
vJ<;Jon alone dnnudlly exported dbout 5 000 ton'> of
palm 011 export<; from We<,tern Nlgend (Rlchald<,
1985) In Ondo Slate Ildjl./E<,e-Odo 1<, the only
LGA where pellm wme lelppmg ,md dl,>lJlldllOn dre
bemg caITIed out exten<;lvely d<, a bu<,me<;<, About
two third'> of the LGA hel<, numerou<, nver,> creek<'
lake'>, and <;tredm,> where rdphld pdlm'> grow luxu­
nantly dnd dommdte the vegudl!On
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Samplmg and data collectIon

Data for thiS study were collected between June
and August 1992, followmg a reconnaissance sur­
vey m the study area The study area was stratified
mto three zones based on the three native groups m
the area-Ikale, IIaJe, IJaw ApOl-and m VIew of
the possIble effects of cultural differences on ten­
ancy arrangements From the Ikale zone which
falls wlthm Okltlpupa LGA, four Villages (Abu­
soro, Agbere, Igedege, and Odolawe) were selected
In each of the other zones, three Villages were se­
lected (Imoluwa, Itebukunml, and Mahmtedo from
the IlaJe zone and Igbekebo, Igbotu, and Saboml
from the IJaw ApOi zone) A random sample of 20
palm wme tappers was drawn m each of the IIaJe
vdlages and a random sample of 10 tappers was
drawn m each of the IJaw Apm Villages, thus glvmg
a total of 90 tappers Also from each of the Ikale
Villages, a random sample of 20 respondents was
drawn to give a total of 80 011 palm harvesters

Data collectIOn mvolved key mformant mter­
vlewmg, admlmstratlOn of questIOnnaires, and par­
ticipant observatIOn Vdlage chiefs, other commu­
mty leaders, and representatives of land owners
were chosen as key mformants to gather data on the
orgamzatlOn and structure of forest land tenancy,
resource management strategies, and types of tra­
ditIOnal authontIes For more speCific data on terms
of tenancy, forms and resolutIOn of conflicts se­
cunty of tenure, and mode of resource explOitatIOn,
selected tappers and 011 palm harvesters were m­
tervlewed Also from these respondents, quantIta­
tive data mcludmg quantIty and cost of mputs,
quantity and pnce of product rents, labor use,
number of raphla palms 10 tappmg, number of 011
palm trees bemg harvested number of days of
tappmg and related varIables were collected usmg
structured questIOnnaIres

Method of analySIS

ThiS study largely employs a qualItative analyti­
cal techmque for addressmg the tenunal and man­
agement Issues relatmg to the palm forest resources
m the study area The hypotheses regardmg the
msecurlty of tenure and the common property na­
ture of the palm forests do not reqUIre elaborate
statistIcal testmg They are venfied by relatmg the
empmcal findmgs from the field mvestIgatlOns to

theoretical expectatIOns as stIpulated 10 the htera­
ture (Famonyo 1979, Cmacy-Wantrup and Bishop
1975, McCay and Acheson 1987, Berkes et al
1989, Bromley 199 I) Data from the field mter­
views were used to descnbe the ownership nghts,
tenancy arrangements, and management practIces
to determme the degree of tenure secunty and con­
formIty With common property rules and thus to
Justify the pOSSibilIty of relymg on local collective
actIOns for managmg the palm forests

The quantitatIve aspect of the study focuses on
profitabilIty analySIS The emphaSIS IS on the re­
turns to management, capital, and owned mput'"
among the tappers and ad palm harvesters Thus
profitabilIty IS measured m terms of operatmg
profit, which IS the difference between gross reve­
nue and total variable cost, and net mcome, which
IS the difference between operatmg profit and fixed
cost The latter IS a measure of returns to owned
factors of productIOn, mamly labor, while the for­
mer IS essentially a measure of returns to capital,
management, and nsk

Empirical Results

OwnershIp rights and tenancy
arrangements

Ownership nghts m both the 011 palm and raphla
palm groves are denved from the eXlstmg custom­
ary tenure system For the od palm groves, owner­
~hlp nghts are claimed by speCific familIes or km
groups The 011 palm groves have been mhented by
patnkms (mdlvlduals who have clear patrlhneal
relatIOnship to forebears who pIOneered the use of
the land m each Village) All the patnkms are co­
equal owners Each member of the famtly can
claim mdlvldual use nghts but not pnvate own­
ership nghts For the raphla groves, ownership
nghts are predommantly communal All the mdl
genes (descendants of the founder) of a particular
Village constItute the commumty of co-equal own­
ers of the raphla groves Even theIr heIrS quahfy
automatically as co-owners of the groves The nght
of an mdlvldual under thiS communal tenure system
covers the use of the raphm forest but not ItS
ahenatlOn

AcqUISItIOn of use nghts by tenant tappers op­
eratmg m the study area IS usually via rentals but
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Table 1 Rents paid by Ondo State tenant tappers 1981-91 (N/person/year)
lIaJeZone Ijaw Apol Zone

Imoluwa Itebukunml Mahmtedo Igbekebo Igbotu Saboml
1981 60 25 60 25 25 60
1982 60 25 60 25 25 60
1983 60 60 60 25 25 60
1984 120 60 60 25 25 60
1985 120 120 120 72 60 60
1986 120 120 120 72 60 60
1987 216 120 120 72 60 72
1988 216 240 120 120 60 72
1989 216 240 120 120 120 72
1990 240 240 240 240 180 120
1991 360 240 240 240 240 240

Averages
198185 84 58 72 34 32 60
198688 184 160 120 88 60 68
198991 272 240 200 200 180 144
Source Survey data 1992

mvolve<' el,lhoratl ten,mly <lrr<lngement<; A<; a rule
tLn,mt tdppLr<, <'hould not engage m <lny actIvity
othu th,m tappmg Tdppmg of Immature raphla
p,Ilm<, 1<, prohlhltLd ,md no t'lpper 1<; <lllowed to fell
my palm m 1«, produLtI\ e <,t<lge T<lppmg perrnl<,­

...Ion 1\ gl <lnted on thl payment of bu<;h entry fee
plu ... two bottle<' of !OC<l! gm <lnd <;ome kolanuts
Before thL 198()<' the Lntry fee W<l'> fixed at N I 20
hut ro<,e to N2 10 bLtweLn 1980 and 1985 and
N 10 00 between 1986 ,md 1991 The payment of
monthly lent ha<, bLen <l regular feature of the ten­
<lnLy agleement<, m the t'lppmg LOne<; The rent 1<;
hlghLr m the Il<lJL lone ""hlrL the demand for the
10l,11 gm 1<' gre,lllr ,md t<lppmg more mten<;lve than
m thL IJ<lw Apm lone (t,lble I)

Dl<;plte the Idel<, of m,>tllutlOnal comtramt<; on
the number of p<llm<, tdpped there wa<; no <;Igmfi­
ldnt difference betwlLn thL number of palm<,
tappld d,1I1y by thl mdlgLnL<, ,md non-mdlgene<; In
tl1<.. IJaw Apm 10nL thL number of palm<; tapped
d,lIly by the non mdlgLne<, fell ... lightly below that of
the mdlgLne<, while thL rever...e "" a<; the ca<;e m the
I1dJL zonl Inthgenl<' ttpPld dn <lver<lge of 17 p<llm<;
per day whIle non mdlgene<; ,lveraged 19 per day
In thL Ipw Apm /Om. 14 d d<ly were t<lpped by
mdlgenl'" ,md 11 ,I ddy by non-mdlgene<; AI<;o,
thLre W,l<' only d <,light dIfference between the pro­
portum of tcn,mt<, (non-mdlgene<;) and mdlgene<;
ll,lImmg ...hortagL of l<lphld palm<; Of the 7 mdlge­
nl<, m thl "'dmpk from Il<lJL lone only 2 (29%)
<'uffcred rdphld <'hort IgL while 17 of the 51 non­
mdlgene... (1YIr) e\pUILnled <l ...hortage In the IJaw
ApOi lone only 1 of tIlL 'i mdlgene<, (20%) and 6 of

the 25 non-mdlgene... (2¥'1r) Lxpenenced ...hOlt<lge
of raphJa palm<, In other word<' the effect of ...hOl t
age of m<lture palm... wa<; felt f<llrly evenly <lmong
the tapper<; JITe<;pectlve of theIr tenun,Il ... t<ltu ...
The<;e findmg<; mdlc<lte that the ten<lncy <lrr,mgL­
ment<; equitably regulate <lcce<;... to the r<lphl<l
groves

To acqUIre u<;e nght<, m the 011 palm grove<; <l
potential h<lrve<;ter (a <;tr<lnger) had to pay an LOtry
fee of N40 (1989 1991) plu ... two bottle... of loc<ll
gm <lnd kolanut<; The ten<lnt h<ld to P<lY N2'i to­
gether wllh dnnk<; <lnd kol<lnut<; to <lcqum. thL
preml<;e<; on whIch hi'> c<lmp would be con<,tructed
Durmg the 1970<, e<lch h<lrve...ter p<lld N'iO per
year or one tm (20 liter<;) of palm 011 <1<; rent Thl ...
mcreased to N I00 m the 1980... or two tm... (40 li
ter<;) of palm 011 and to NI50 m 1990-1991 or thrLe
tm<; (60 lIter<;) of palm oil U...ually, the land owner...
preferred m-kmd rent to p<lyment m c<l...h They
often choo'>e to '>ell the p<llm 011 collected <l ... rlnt 10

market<; out<;lde the loc<llity <lnd thu<; reali7e hlghu
earnmg<; than wh<lt could h<lve been re<l1l7ed 111 thl
loc<ll markLt In the p<l,>t tIm po<,<,lblllty of gLller,lt
mg hIgher earnmg'> from p<llm Oil ... <lle<, out<;lde tIll
locality largely <lccounted for the I<lck of V<lrJ<ltlOn
m the nommal rent over penod... of <I'" much <l<; 10
year<; Be<;lde<; the land owner<, could m<lkL <lddl
tlOnal gam<; becau<;e they u<;ually collected the rent
at the peak penod of palm 011 productIOn (between
March and June) when the probability of dLf<lult
wa<; <;lIm and pnce<; were lowe<;t and not necc<; ...<lr
Ily at the end of the year R<lther th,m ...ellmg the
palm 011 m the penod of collectIOn thLy u",u<llly
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stored It until the lean season when pnces reach a
peak For mstance, m 1991, the average pnce of
palm od between March and June m the area was
N375/IIter compared wIth N594/IIter m the last
quarter of the year a 58% dIfference

As a rule, the payment of an entry fee and har­
vestmg rent dId not entItle a tenant to engage many
aCtiVIty other than 011 palm harvestmg and process­
mg Any harvester who was mterested m farmmg
would have had to pay addItIOnal rent, whIch varIed
from N I00 per year m Igedege and Odolawe to
N200 m Agbere durmg the 1991 production sea­
son However m Abusoro the tenants were not
allowed to engage m farmmg under any CIrcum­
stance These arrangements have varymg ImplI­
catIOns for sustamable use of the palm groves and
for the secunty of tenure m the study area

Tenure secunty

The secunty of tenure m the explOItatiOn of the
palm forest resources IS crucIal for the realIzatIOn
of the desrred benefits by both the resource owners
and users The necessIty for tenure secunty IS rem­
forced by the fact that explOitatiOn of both the
raphia and 011 palm groves I~ largely m the hands
of tenants who are strangers m the commumty
Thus, unless the tenancy agreements guarantee the
secunty of tenure, sustamable use of the palm for­
ests cannot proceed unimpeded, and optImum bene­
fits can hardly be denved For secunty of tenure,
the tenants are expected to have a feelIng of per­
manence m theIr locatIOns WIth mcentIves for re­
source conservatIOn and a contmuous flow of m­
come (Famonyo 1979) These cntena form the
baSIS for venfymg the hypothesIs that the tenancy
arrangement IS charactenzed by msecurity Our
research findmgs mdicate that thIS hypothesIS
should be rejected Access to the palm groves ap­
peared to be secure, Judgmg by (1) the absence of
any restnctIOn on the duratIOn of use nghts, WhICh
ImplIes that .the contmUIty of mcome flow IS as­
sured (n) moderate access fees and umform rent
among resource users, (m) lack of restnctIOn on the
number of raphia palms to be tapped, (IV) mvolve­
ment of tenant harvesters m deCISIOns concernmg
the conservation of the od palm groves, and (v)
stabIlIty of annual rents m spIte of rapIdly mcreas­
mg product pnces
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The only vIllage where tenure appears to be m­
secure was Abusoro where the land tenancy pro­
VIded no opportumty for alternatIve employment
even for SubSIstence purposes ThIS msecunty has
adversely affected the sustamabIlIty of resource
use, and It IS one of the causes of conflIct m the
management of the od palm groves m the area

Management ofpalm forest
resources

Both raphia and 011 palm groves m the study
area were managed as common property resources
ThIS was pOSSIble for several reasons The fore­
most IS that the tenunal arrangements do not rec­
ogmze mdividual propnetary nghts IndIVIduals
had only usufructuary (and malIenable) nghts ThIS
IS a pOSSIbIlIty not recogmzed by Hardm s model
The model ImplICItly assumes that the mterest of an
mdividual IS unconstramed by eXIstmg mstitutIOnal
arrangements (Hardm 1986) ThIS assumption IS
untenable m the study area where the people remam
tradItIOn-bound and SOCIal sanctIOns are easIly
applIed to enforce conformIty WIth tradItional
practices and sOCIetal norms Moreover, enclosure
of the raphia groves for pnvate use had not been
attempted by anyone, not only because of mstItu­
tIOnal constramts but also because of the prohIbI­
tIve transaction costs that could be assocIated WIth
the acqUiSItIOn and enforcement of such pnvate
property nghts Also the pOSSIbIlIty of vanatIOns m
the productlVlty of the palm groves both spatIally
and temporally means that pnvate property nghts
cannot be effectIvely establIshed ThIS IS because It
IS dIfficult for an mdividual to have access to
varymg portIons of the groves from time to time
and to bear the costs of demarcatmg and polIcmg
speCIfic SItes It IS logIcal therefore, to accept the
hypothesIs that the palm forests are bemg managed
as common property resources

The mdIvlSlble nature of the palm forest re­
source benefits and the mherent subtractabIlIty of
the resources underscore the need for management
that controls the behaVIOr of resource users to pre­
vent overexplOItatIon In thIS connectIOn, three
management practIces are common withm the tap­
pmg commumtIes a ban on the fellIng of raphIa
palms by the resource owners to prevent wasteful
explOItatIOn, prohIbItIOn of tappmg Immature palms
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to Lnhancc thc renewablltty of the raphla grove<;
,lnd rc<;tnctlOn of rc'>ource u<;e through markmg of
'>omc r.tphla p.tlm'> by the tapper<; to aVOid en­
cnl.lchmcnt by thclr counterpart<;

In OIl p,l!m h.trve<;tmg there are two Important
m,m.tgemcnt practlce<; One 1<; the Imp0<;ltlon of a
do'>etl '>e,I'>on In the <;tudy area the harve<;tmg <;ea­
'>on bcgm'> cvery yc.tr after the fir<;t week of March
inti Lnd'> on thL 24th of December Thu'> a penod
of 10 wCLk,> I'> '>Lt a'>lde annually .I'> the clo<;ed <;ea­
'>on OnL rcprc'>cnt.ttlve of the tenant<; and one per­
'>on ,unong thL l.tnd owner<; orten con,>tltute a two­
m.tn team of forc'>t guard<; (olo/u) m each village to
kCLp '>urvullancc over the palm grove<; dunng the
clo'>Ld <;c,I'>on Before the palm grove<; .Ire opened
.tgam two Important ntudl<; are performed to ap­
pL I'>L thL forc<;t god<; One th.tt I'> Jomtly performed
hy tcn,mt h,lrvL,>tcr'> m Igcdege Agbcre and Odo­
IIWL mvolvc'> the <;Iaughtermg of a he goat fea<;t­
mg 'lnd dancmg .tnd offermg of prayer'> to a local
duty Cron Thc '>econd ntual mvolve'> the <;Iaugh
tcnng of .I goat m each of the village<; to appea<;e
,mother dClly EJlofJa U<;ually the palm fore<;t<; are
dLC.I<lrcd open 7 day<; aftcr the EJlopa ntual<;

1 he ,>cclmd managcment practice adopted hy the
tLn mt l1<1rvc,>tcr'> 1<; the Imp0'>ltlon of con,>tra1l1t,> on
thc numhcr of frc'>h bunche'> that can be harve'>ted
TIll'> form of ratlonmg I'> practiced m Igedege Ag­
bClc and Odol,lwe About 1 day<; mto the harve<;t­
mg '>ea'>on LdCh harve'>tcr 1<; .Illowed to h.trve,>t at
mo'>t 10 ffb (frc'>h frlllt bunche<;) .t day After that
thL dally 11<11 vc,>t I'> fixed at 20 ffb Tenant h.trve'>t­
cr'> beltevL th,lt vlOlator<; of thl'> re,>tnctlon Will be
mack to '>uffer by the fore<;t god,>

Thc ,Ictlom of the tendnt harve<;ter,> .tre con<;I<;­
tLnt WIth the VICW,> of other <;chol<lf<; (Jodha 1980
Wade 1987 Da,>gupta and Maler 1991) who em­
pha,>lze 10c,11 1I1,>tllutlon<; or collective actIOn<; a<;
'>ultable man.tgcment <;tructure<; for local common
property rL'>ourcc'> and the actIOn'> tend to contra­
dllt the .trgument'> of '>ome cntlc,> of local collec
tlVL ,Ictlon'> (Ol'>on 1971 O<;trom 1985) The cntl­
Ll'>ms hdVL bLcn ba'>Ld on the theory propo'>ed by
Ol'>on (1971) ,>tlpul.tt1l1g th.tt unle'><; there I'> coer­
<..1on 01 '>ome other '>peclal deVice to make II1dl­
VldUdh act m thclr common mtere<;t ratIonal .tnd
'>elf 1I1tLrL,>tLd mdlvldu.tl<; Will not act to achIeve
thur Lommon or group mtere<;t<; Contr.try to thl<;
proP0'>ltlon thl'> <;tudy '>how'> that the OIl palm har-

ve,>ter<; recogmze thc need and deCide to regulatc
their u<;e of the palm forc'>!'> WIthout dny external
mtluence

On the whole, the management practlcc<; have
tended to be effectIve, Judgmg by thc cxtent of re
<;ource con<;ervdtlOn the '>t.thlhty of thc prdctlcc<; m
the face of changmg technology and economIc clr­
cum<;tance<; and the hIgh dLgree of comphdnce
Thl<; 1<; <;0 L<;peclally m arc,l,> whLre thc cu,>tomdry
land tenancy guarantee<; '>ultdhle ,>eLunty of tenure
It ha<; al<;o been pO<;,>lble to La,>lly cnforcc comph­
ance with the common property rulL '> 111 commum
tle<; where the m<;tltutlOnal .tITdngement'> credte m
centlve<; for elImmatmg meqUltle,> 111 thc control of
acce<;<; and u<;e of the palm fore<;t,> Other factor'>
that have facilItated e,l,>y conccptudh7atlOn .tnd
under<;tandmg of the m m.1gcment pr.1ctlcc,> <I'> well
a<; rule enforcement arc thc common tl.tdltlondl be­
lIef <;y<;tem the cohc<;lvene'>\ of the ,>oCI.11 '>tructure
and the homogeneity of the tenant'> cultur.1l1y .tnd
IIngul<;tlcally The<;e attnbutL'> of the tr.1dltlOnal
<;oclety, which tend to promote local collcctlve ac­
tlOm are a<;<;umed away m thc ong1l1.11 model of
natural re'>ource managemcnt propo'>ed hy Hardm
(1968) The model fall'> to fLcogl1J7e the '><..\f-regu
latmg potenlJal<; of re\ourcc U,>Lr<;, II a\\ume\ that
they cannot cooperate to achieve thur common 111­

tere<;t<; In vIew of the above findmg'> Il I'> c1car that
<;uch a model cannot have umvcr,>,t! applIcahllIty
There 1<; .tho the role of economIc factor<; m cn<;ur
mg comphancc wIlh m<lnagemcnt decI'>lon\ whIch
cannot be overempha<;lzed It I'> JlnpOltant to exam
me the profitabIlIty of thc a,>,>oclatcd hu,>me<;<;e,>
becau<;e unle<;'> the tenant<; contmue to denve eco­
nomIc benefit'> comphancL. With tcnancy agrec
ment<; and man.tgcment rulc'> cannot hc ,>u,>tamed

Benefits of the palm forest resources

In vIew of the exten<;lve market for hoth the local
gm and pdlm 011 the producer<; contmue to depend
on the explOItatIon of the palm fore'>!'> a<; a mean'>
of lIvelIhood But a <;u<;t.tmable '>upply of the prod­
uct<; 1<; de<;lrable not only becau'>e the <;upply from
alternatIve <;ource<; 1<; gro<;<;ly madequ.1tc but al<;o
became It 1<; becommg 1I1crea'>mgly dIfficult for the
re<;ource u<;er<; to find alterndllve cmployment op­
portumtle<; Thl<; 1<; the <;tlmulm for careful m.tn­
agement of the fore<;t re<;ource Indced If proper
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Table 2 Operational Intensity of traditional palm 011

producers, Ondo State, Nigeria, 1991
Table 3 Resource use and production pattern In

traditional 011 palm enterprises, Ondo State,
Nigeria, 1991

Vanable
Harvesting days In 1991 (no)
Harvesting time (hrfday)
Palm trees climbed (no fday)
FrUit bunches harvested (no Iday)
Processing days In 1991 (no)
Source Survey data 1992

Mean
151

9
26
30
53

Standard
deviation

1472
085
382
313
856

CV
(%)

10
9

15
16
16

Vanable
Family labor (man days)
Hired labor (man days)
Fixed capital (N)
Working capital (N)
Total ffb harvested (no )a
Output of palm 011 (liters)

Mean
63750
18085

128405
3788
4530
293125

Standard
deviation

2864
45 80
2055

21685
47265
52045

CV
(%)

4
25

2
6

16
18

Table 4 Production costs In traditional 011 palm
enterprises, Ondo State Nigeria 1991

management had been lackmg, the profitabilIty of
Oil palm harvestmg and raphla wmery would have
been adversely affected and thiS 10 turn would
have stImulated outmigratlOn of the tenant tappers
and harvesters to theIr places of ongm However,
there were no reported cases of mvoluntary or
spontaneous movement of tenants out of the palm
forest resources zones eIther preCIpItated by the
scarcIty of alternatIve employment opportunIties or
resultmg from resource management strategIes
That IS not surpnsmg because spontaneous OUtmI­
gratIOn by the tenants to theIr places of ongm
would be unwarranted 10 the absence of a better
means of hvehhood 10 such places Thus, It IS 10 the
mterest of the tenants to abIde by the management
rules and ensure sustamable resource use

In the study area durmg the 1991 productIOn
season, oIl palm harvestmg was done for an aver­
age of 151 days, and 53 days on average were used
for process109 An average of 26 palm trees were
chmbed per day and 30 ffb were harvested per day
(table 2) From a total of 4,530 ffb harvested on the

Per enterpnse
(N )

Operating expenses
360000

8150
3080
7570

378800

average, It was possIble to produce 2,931 lIters of
palm Oil (table 3) The associated productIOn cost
amounted to W5,On (table 4), about 75% of which
represented operatmg expenses, willIe the fixed
costs were about 25% ThIS IS an mdicatIOn that the
local palm Oil productIOn enterpnse IS not capItal
mtenslve Nonetheless, mcreases 10 the cost of la­
bor (WhICh IS about 71 % of total productIOn cost)
WIll have adverse consequences on the profitabIlIty
of the enterpnse In the study area, the operatmg
profit was W9,952 per enterpnse and W3 39/lIter of
palm Oil 10 1991 Dunng the same penod, net 10­

come, defined as operatmg profit mmus fixed cost,
was W8,668 per enterpnse and W2 96/hter of palm
Oil The posItive net mcome IS an mdlcatlOn that 011
palm productIOn IS not only profitable 10 the short
run, but It also has prospects for bemg profitable 10

the long run ThIS suggests that It IS reasonable to
strengthen the eXlstmg management practices to
enhance the sustamable use of the oIl palm forest

The average palm wme tappmg season lasted
270 days 10 the IIaJe zone and 240 days 10 the IJaw
ApOi zone An average of 19 and 13 raphla palms,
respectively, were tapped per day (table 5) The
tappers were dependent on the raphia groves almost
to the same degree, Judgmg by the low coeffiCIent
of vanatIOns of palm wme, the local gm, and other
varIables Output of palm wme was 29 835 hters 10

IIaJe zone and 24,980 lIters 10 IJaw ApOi zone 10

1991 ThIS was processed mto 2,242 and 2,027
lIters of the local gm 10 the two zones, respectively
(table 6) The associated productIOn costs totaled
W7,240 per enterpnse and W3 20/hter of ogogoro
10 IIaJe zone, whIle 10 the IJaw ApOi zone costs
were W5,597 per enterpnse and W2 76/hter of ogo
goro (table 7) The cost of clImbmg ropes,
sharpenmg files, and oven drum, which are used up
and are frequently changed 10 the productIOn

Source Survey data 1992
a ffb = fresh frUit bunches

123
003
001
003
1 30

003
001
003
002
009
026
044

173

Per Unit of
output (NIlIter)

5072 05

FIxed costs
7525
2475
7430
6025

29250
75700

1 28405

Hired labor
Climbing rope
Sharpening file
Sieve
Total

Total

Cutlass
Axe
Drum
Headpan
Rent Palm forest

Processing canoe

Total production costs
Source Survey data 1992
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Table 5 Operational intensity of raphla tappers
Ondo State Nigeria 1991

Standard CV
Vanable Mean deviation (%)

lIaJ8 Zone
Number of tapping days 270 3553 13
Tapping hours per day 675 119 18
Raphla palms tapped per day

(no) 19 361 19
Dally output of palm wine (liter)

105 056 8
Tapping life of a raphla palm

(days) 525 948 8

IJaw Apo! Zone
Number of tapping days 240 2680 11
Tapping hours per day 692 121 17
Raphla palms tapped per day

(no) 13 173 13
Dally output of palm wine (liter) 10408 1215 12
Tapping life of a raphla palm

(days) 4327 1030 24
Source Survey data 1992

proct.s., Me clJ""llicd <1<; operatmg expense<; J<;
d•.,tmct flOm tlK llxcd co.,t., (deprecIJted value) of
.,tor,lgt.. ,hum., mt! otllLr llxed ".,.,et<; who<;e u.,eful
Ilk "p.m f"] LXLu.. d., tlK plOductlOn yeJr under re­
VIL"" In 1991 thL opt..r.lllng expen<;c., con.,tltuted
66lj( of tot<ll Plot!uctlOn co.,t" m IlJje zone and
6YIc In Ij,IW Apm lone where"., the proportIOn of

Table 6 Resource use and production pattern in
the raphla winery, Ondo State, Nigeria, 1991

Standard CV
Variable Mean deviation (%)

Naje Zone
Family labor (man days) 270 5584 21
Hired labor (man days) 208 2460 21
Fixed capital (N ) 249267 34729 14
Working capital (N ) 474808 1594
Output of palm wine (liter) 29835 1 12771 4
Output of local gin (liter) 2242 15766 7

ljaw ApOJ Zone
Family labor (man days) 240 8870 37
Hired labor (man days) 156 5644 55
Fixed capital (N ) 184409 13717 7
Working capital (N ) 375353 8025 2
Output of palm wine (lIter) 24980 89061 4
Output of local gin (liter) 2027 6429 3
Source Survey Data 1992
• negligible

fixed cost<; wa<; 34 and 33% m the two zones, re­
spectively

Operating profit, a<; defined earlIer, was N8,702
per enterpme Jnd N1 88 per umt of output In Ilaje
zone while In the Ijaw Apm zone, It was N8,572
per enterpnse "nd N4 21/hter of ogogoro Net in­

come <;tood at N6,210 per enterpnse and N277/
lIter of ogogoro In Ilaje zone, whIle It was N6,728

Table 7 Production costs In the raphla winery, Ondo State, Nigeria, 1991

lIaJeZone
Per enterprise Per unit of output

(14 ) (N/llter)

IJaw Apol Zone
Per enterprise Per unit of output

(14 ) (Wllter)

Hired labor
Climbing rope
Sharpening file
Oven drum

Total

Cutlass
Tapping chisel
Axe
PlastiC receptacles
Paddle
Funnel
Processing shed
Oven canoe
Storage drum
Distilling permit
Rent Raphla grove

Tapping canoe
Distilling pipe

Total

4161
153

38
396

4748

30
36
29

429
8

18
69
87

431
75

280
480
520

2492

Operatmg expenses
185
007
002
018
212

Fixed costs
001
002
001
019
b

b

003
004
019
003
012
021
023
108

3120
163
42

428
3753

35
34
37

222
6

13
68

154
266
75

240
400
294

1844

154
008
002
021
185

002
002
002
011
b

001
003
008
013
004
012
019
014
091

Total production cost 7240
• Output refers to the local gin (ogogoro)
b Negligible

320
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Table 8 Revenue and returns In the raphla winery,
Ondo State, NigerIa, 1991

per enterpnse and .N3 32/lIter of ogogoro 10 IJaw
Apm zone (table 8) Although profit levels appear
to be slIghtly htgher 10 IIaJe than IJaw Apm zone,
tappers 10 !.Jaw Apm zone are hkely to be more ef­
fiCIent than those 10 IIaJe zone, Judg10g by the ob­
served revenue and returns per umt of output

By extend10g the profitabIlIty analysIs to dIffer­
ent tenunal categones--owners (mdlgenes) and
tenants-the Issue of whether the tenancy arrange­
ments ensure eqUItable allocatIOn and utlhzatIOn of
the raphla forest resources can be further exam­
med In IIaJe zone, operat1Og profit per enterpnse
was .N9,755 for the owner tappers and .N8,563 for
the tenant tappers Net Income per enterpnse was
N8,078 for the owners and N5,963 for the tenants
(table 9) In the IJaw Apm zone, operat1Og profit
per enterpnse was .N9,612 for the owners and
.N8,364 for the tenants, willIe net 1Ocome averaged
.N8,174 and .N6,439 for the two categones of tap­
pers, respectIvely DIfferences m profitabIlIty be­
tween them were not statistIcally sIgmficant, Imply-

Source Survey data 1992

Gross revenue
Operating profit
Net Income

Gross revenue
Operating profit
Net Income

Per enterprise
(1'4 )

lIaje Zone
13450
8702
6210

Ijaw Apo/ Zone
12325
8572
6728

Per unit of output
(N/liter)

599
388
277

608
423
332

mg that the benefits denved from the raphla groves
were dlstnbuted fairly evenly among the tappers
IrrespeCtive of theIr tenunal status

Apart from the pnvate benefits of the resource
users (tappers and 011 palm harvesters), there are
others who profit by trad10g In palm oIl and the
local gm at the wholesale or retaIl level WIth re­
gard to raphla wmery, the commumty members as
a whole also benefit through the collectIOn of rents
from the tappers The rents collected by the com­
mumtles of resource owners are usually expended
on commumty projects such as the establIshment of
rural markets, constructIOn of town halls and
mamtenance of the waterways, whIch are fre­
quently clogged by water weeds The LGA also
denves benefit through the collectIOn of a dl~t1llIng

penmt, whIch IS a tax leVIed on the productIOn of
the local gm In 1991, each of the tappers paid a
tax of .N75 to the LGA

In sum, both the palm 011 enterpnse and raphla
wmery are labor mtenslve and profitable The for­
mer showed hIgher operatmg profit and net 1Ocome,
exceed10g the raphla wmery by about 15% and
36%, respectively That 10dlcated that management
practices are better m the former than the latter
Although the tenancy arrangements and manage­
ment rules are not deVOid of conflicts, they tend to
encourage profitable and eqUItable use of the palm
forests WIth the nsmg pnces of palm forest prod­
ucts, chances are that 011 palm harve5>tmg and
raphla wmery Will contmue to be profitable for the
foreseeable future

Table 9 Revenue and returns by tenunal category In the raphla
winery, Ondo State Nlgena, 1991

lIaJe Zone
Per enterprise Per Unit of output

(1'4 ) (N/llter)

IJaw Apol Zone
Per enterprise Per unit of output

(N) (N/liter)

Owner
Tenant
Difference

Owner
Tenant
Difference

13980
13380

600

9755
8563
1 192

Gross revenue
601
599
002

OperatIng profit
419
383
036

13105
12169

936

9612
8364
1248

621
605
016

455
416
039

Owner 8078
Tenant 5963
Difference 2 115
Source Survey data 1992

Netmcome
347
267
080

125

8174
6439
1735

387
320
067
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Causes and resolution of confltcts

The competence of the commumty of resource
owner... dnd u...er... m the management of the re­
...ource <1nd the re ... thence of the m<1nagement prac­
tIC<.. ... are not unconnected wIth theIr capabilIty for
le olvmg conflict... an ... mg from the 'ioclal relatIOn'>
,I oudted with the control of acce'i'> to <1nd use of
th<.. rv;ource After <111 conflIct re'>olutlOn 1'1 e'>'>en­
tl,lIly <1 que...tlOn of determmmg u'>e and owner,>hlp
(P<1lnter 1988) IntervIews conducted m the study
dfe<1 reve<1led th<1t conflict'> h<1ve an'ien over owner­
...hlp of p<1lm grove<; re'itnctlOn of u<;e nghts and
m...L<..unty of tLnUrL. For m... tdnce there 1<; a long
Imtory of dl...content with the dl,>tnbutlOn of prop­
Lrty llght'> m the rdphld grove... m Mahmtedo where
,I fLW mdlgLnL'" hc.lve bLen L.hdHengmg the nght<; of
thL. lOmmumty to wHeet rent ... from tenant tapper'>
A fL.w ...L.1f-mtere ...ted mdlgene lured the tapper<;
through efLdlt fc.lCllltlL. ... <lnd thu gc.lmed recogmtlOn
d... the Ic.lndlord to whom rent hould be patd All
dttL.mph mddL. by thL dder... to tc.lmp out thl'> prac-
tILL. h<lvL. proved dborllve Common types of con­
flict ... rddtmg to u...e nght'> dre (I) confhct'> re ...ultmg
from tllL vlol<ltlon of thL mit.. prohlbltmg the fellmg
of rdphl,1 pdlm... by ...ome mdlgene... m Saboml m
IjdW ApOl zone (11) the ...tr<1nger ver,>u<;-<;tranger
umfllct'> m 1I,ljL ,mct Ijc.lw ApOl zone... over clc.llms
c.lnd <..ounterclc.llm ... of ternton<11 U'ie nghts 10 the
rdphl<1 grove... dnd (111) confhcts <1mong tappers
OVLr the preventIon of encroachment through the
m,lrkmg of rdphld pdlm... th<1t dre about to mdture
for tc.lppmg The...e conflict... h<1ve led to the de­
... tructlon of mdny p,lIm... m the ... tudy area

In Itebukunml nonLOmplldnce with the term... of
lLn,mcy tl1<\t rL. ... tnct tdpper'> to tdppmg only. re­
e.,ulted m the ejection of tc.lpper... who dabbled In
ft ...hmg In Abu ...oro ...ome 011 pdlm hurve...ter'> dem­
on...tratL.d thL.lr objectIOn to ...uch d re ...tnctlOn
(tL.nurL. m ewnty) by rLfu... mg to observe the
do...ed "'L.d on c.llmLd dt dchlevmg ...u... tamable u...e

of tht. OIl pdlm grove... Attempt'> to re~olve the~e

Lonfllcte., f'\lled
It h,I'" been po...... Ibit.. to re...olve the conflict'> other

thdn tho...e dn... mg from tenure lne.,ecunty through
nL.gotldtlon mLctl<1tlon ,\Od drbltrdtlOn However,
... uecL. ...... depLnd... on the chdn md of tho...e Involved
m thL. ImplemLntdtlon of thL. ettlement, the ... trength
of thL trddltlon,11 ,Iuthonty the commitment of the

partie 'I 1Ovolved 10 the dl'ipute to the term,> of the
consensual agreement reached. and the degree of
homogeneity of the commumty of re'>ource owner...
and dIsputants socldlly dnd culturdlly Generally
the emphdsls m non-adjudlcdtory approache'> to
conflict resolution 10 the <;tudy dred I'> to protect the
nght'> of the re ...ource owner... dnd u...er under the
cu,>tomdry tenure 'iystem ,mct to ene.,ure u<;tdmdble
use of the palm fore ... t<; Such dppro<1che were pre
ferred to ddjudlcdtlon becau...e of their ,>peed low
cost, easy dCCe'iS and reconclhdtory tendencle...

Poltcy Implications and
Conclusions

Thl<; ,>tudy ha<; been concerned with the mdn­
agement of palm fore<;t re...ource<; m Nlgen<1 d'>
pre'i'>ure<; bUIld up m <;everal place'> d... <1 con'>e­
quence of mcrea<;ed commercldllzatlon of p<1lm for­
e'it re<;ource<; The need to addre<;<; the mountmg
pre<;<;ure l'i bemg felt by the re'>ource owner... and
u<;ers. and regulatory med'iure<; have been put an
place to en<;ure 'iu<;tamable u...e Comequently di­
rect mterventlon of the government In the control of
acce'i'> to <1nd management of the p<1lm fore<;t<,
'>eem'> unwarranted

The government '>hould endeavor to <;trengthen
eXI'itmg local management <;y<;tem,> In other pdrt<; of
the country by (I) helpmg to define terntondl
boundanes e<;pecmlly m the raphla palm belt...
where they are currently noneXI'itent or m dl<;pute
(11) recogmz1Og and 'itrengthen1Og the tl ddltlOndl
authonty 'iy<;tem'i currently 1Ovolved In palm fore ...t
re,>ource<; management (111) provldmg techmcdl
gUIdance on re'iource mdnagement prdctlce... (IV)
creatmg awarene<;<; about commumty partICIpation
m palm fore<;t re<;ource,> mdnagement dnd (v) pro
mot1Og the u<;e of raphm palm <;eed... for refale,>td
tlOn program<; m 'iome nvenne dred'> of the country
that are expenenc10g <;hortdge of r<1phld grove'i and
where the re ...ource U'ier<; mtend to 1Oten<;lfy mdn­
agement The government Cdn dho help prevent
over-explOItatIOn of the pdlm fore ...t le<;ource... m
vulnerable area<; of the country by provldmg 'iocldl
phy'ilcal and m<;tltutlOndl Infrtlstructural fdclhtle,>
10 rural commumtle<; to encourage mve<;tor... to e...­
tabh<;h <;mall-<;cale mdu...tne<; The dVdlldblhty of
dlternatlve employment opportumtle<; 10 ...uch ared<;
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wIll reduce the pressure on the palm forests and
thus enhance their renewabilIty and productivity

The findmgs of thiS study have contradicted the
views of some analysts that local collective actIOns
are meffectual m the management of common
property resources due to the changmg nature of
village economies and social relatIOns as well as the
growmg pressures on resources The prevailIng
tenancy arrangements m the 011 palm groves tend to
allocate the resource profitably and with due regard
for resource conservatIOn Under the communal
management of the raphla groves, resource alloca­
tIOn IS also profitable and eqUItable In situatIOns
where noncomplIance With tenancy agreements and
management rules has generated some conflicts, It
has been possible to resolve them through negotIa­
tIOn, mediatIOn, and arbitratIOn By and large, the
understandmg, conceptualIzatIOn and enforcement
of management rules have been enhanced by the
social norms and cultural values of the resource
owners as well as the belIef system, the coheSive­
ness of the sOCial relatIOns, and the homogeneity of
the resource users culturally, economically, and
IIngUlstlcally
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Economics of Irrigation In Crop
Production In Nigeria
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SUMMARY
Nlgena's efforts at mmlmlzmg the constramt of water as an mput m agncultural produc­
tIOn m the country have been dommated by huge mvestments m l.uge lITIgatIOn &cheme'>,
which have proved techmcal and economIc failures m most cases ThI'> has led to a ,>hlft In

government polIcy m recent years from large-scale to medlUm- and '>mall-'>cale lITIgatIon
projects

ThIS study was desIgned to estImate the economIC contrIbutIOn of ,>mall-scale (pump) lITI­
gatIon to crop productIOn by utIlIzmg farm management data obtamed from a sample of
100 IITIgators and 110 nomITIgators 10 Kaduna State, NIgena, m 199 I

ProductIOn functIOn analySIS showed that the techmcal change mtroduced by small-scale
pump lITIgatIOn schemes IS factor-bIased or non-neutral, and that techmcal effiCIency IS
hIgher on lITIgated farms than on umITIgated farms Both farm types were found to be al­
locatlvely mefficlent m the use of all the productIOn resources conSIdered m the study In
relatIve terms, however, lITIgated farms were more allocatlVely efficIent m the u'>e of land

The study also showed that umITIgated farms underutllIzed land capital and other farm
mputs for whIch the estImated regreSSIOn coeffiCIents were statIstIcally &Igmficant lITI­
gated farms SImilarly underutIlIzed land, capItal, and other farm mput,> and they overutil­
Ized labor and IrngatIOn serVIces

Budgetary analySIS revealed that lITIgated farms employed larger quantltle'> of all vanable
mputs than umITIgated farms In additIon, output per umt was much higher on lITIgated
farms than on umITIgated farms, and lITIgated farms obtamed thIS larger output by u&mg
larger quantItIes of mputs at relatIvely hIgher umt costs of productIOn However, the per­
umt profit margms remamed much hIgher on lITIgated farms

The hIgher levels of techmcal effiCIency and profit margms assocIated WIth lITIgated farm'>
tend to support the CUITent government efforts and huge mve,>tment,> m lITIgatIOn mfra­
structure as a means of mcreasmg agncultural prodUCtIVIty and mcome m Nlgena To ex­
plOIt the full potentIal of lITIgatIOn, farmers need a complete package of productIOn mput,>
Improved access to land, land consolIdatIOn through formatIOn of producer cooperatIve'>
regular mamtenance of lITIgatIOn systems to prevent frequent pump breakdown a'> well <is
trammg programs on the operatIOn, mamtenance, and repaIrs of the lITIgatIOn faCIlItIes

To attam optImalIty m resource allocatIOn, umITIgated farms need to mcrease theIr em­
ployment of land, capItal, and other farm mputs for whIch the regreSSIOn coeffiCIents were
statIstIcally sIgmficant lITIgated farms SImIlarly need to mcrease theIr use of land, capital,
and other farm mputs while reducmg theIr employment of labor and lITIgatIOn servIces
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Water 1<, an Important mput m crop pro­
ductIOn Crop" u"udlly obtam water from
ndtural <,ource<, "uch a" ramfdll and pen­

odiC floodmg m the lowldnd plam" of fiver "y"tem"
However the water need<, of crop" are not dde­
qUdtely met In mo"t ecologIcal regIon" of mo"t
countne<, In Nlgena for example the "outhern for
e<,t lom,,<, hdve felllly "ufficlent water for mo"t crop<,
while the northern <,avannah" helve Imufficlent
Welter <,upply from naturell "ource" for crop grow
mg In <,uch elnd and "eml-and region" lITIgation
water 1<, ,m economic mput "upplted elt co<,t to
felrmer<, Even m the "outhern ramfore<,t zone<, of
Nlgertd "upplemental IITIgdtlOn I" often nece<,<,elry
to rdlse the prodUCtiVIty of crop" lITIgatIOn I" Cd­
pelble of lengthenmg the crop "eelson In elnd <,eml­
and and even m()I<,t <,ubtroplcal lelnd<, el<, well el<,
provldmg more yeelr-round employment opportum­
tle<, In elgnculture Thu<, the development of IITIgel­
tam mfrd<,tructun.. I" nothmg le<,<, than eln elgncul­
turell revolution

Developmg countne" thdt have achieved <,elf
<,ufficlCncy m food productIOn elre one<, whele <,ub
"tdntlal mve"tmenh m lITIgatIon have been mdde el<,
el <,tr ltegy for agncultur,t1 tran"formatlOn It 1<, e<,­
tlmelted that Chmel and India contdm more theln h,tlf
of tht.. 160 million hectare" of IITIgelted land m de­
velopmg countne" (World Bank 1981) In contr \<,t
IITIgeltIon 1<, "aid to playa mmor role m "ub Sellu­
ran Afncd where land under lITIgatIOn range" from
1 to ')% In mo<,t countne" el" dgelm<,t 10% m Indld
(Eicher and Baker 1982)

The lir<,t bold dtlempt dt mmlmlzmg or removmg
the con<,tramt of water d<, an mput m elgnculturell
production m Nlgena wa" the e"tablt"hment of the
nver bd<,m development authontle" (RBDA,,) In
1976 The RBDA<, principal appro,lch to IITIgdtlOn
1<, I<lrge cdpltal-Inten<,lve "cheme<, However <,ome
revlewer<, of large-"caie lITIgation proJect<, In Afncd
<,uch d<' De WIlde (1967) Chamber<, dnd Morm
(1971) Pdlmer-Jone<, (1987) Bdrnett (1981) md
tht. World Belnk (1981) helve de"cnbed the<,e IITI
gatlon <,cheme<, el<, technlcell and economic felIlure<,
Moreover there 1<' little Involvement and commtl
mcnt of felrmer<, m the<,e lITIgatIon "cheme<, They
elre not Involved m the plelnnlng de"lgn con<,truc
tlon operation or melmtendnce of the IITIgdtlon
<,cheme<, Relther they are tredted ,\<, fdrm laborer<,
,md have no control over croppmg, cultivatIOn

techmque" lITIgation harve<,tmg and mdlketmg It
hd<, therefore not been eel<,y for <,melll, tradtllonally
Independent fdrmer<, to dccept the hIgh degree of
dl"clpltne and cOOperdtlOn thdt 1<, required for ef­
fiCient functlOnmg of large formal IITIgdtlOn
"cherne" Thl" hd" led to d cdll for <,mdll-"cdle IITI­
geltlOn proJcCh where Indlvldudl farmer" can retam
their mdepwdence dnd devLlop cooperdtlOn relther
thdn hdvmg It Impo<,ed on thcm

Thl" pelper ,Ittemph to c<,tlm..Ite the economic
contnbutlon of IITIgdtlOn to crop production m NI­
gena More <,peclfically the <,tudy 1<, de<'lgned to

• mdke ..I COmpdreltlve ,melly"I" of the economIc
dficlencle" (technlcell ..Ind dlloceltlve) of IITI­
gdted dnd uniITIgdted fdrm<, In Nlgend

• e<,tlmdte elnd compelre the co...t... and return" of
the two group" of fdrm<,

• "ugge...t Wely" of Improvmg the economic con­
tnbutlOn of lITIgatIOn to crop productIOn In
NIgend

Recent "tudle<, on the economlc<, of lITIgatIOn In
crop production Include thdt of Bdgl (1981) In

Helryand Indld U<,lng el productIOn function ap­
pnMch he "howed thdt the tLchmcdl chdnge mtro­
duced by IITIgeltlon Wd<' non-nwtrdl dnd thdt tech­
mc,tl effiCIency Wd<, higher on IITIgdted farm"
Irng..Itton wa... d)..,O found to "'Igmficdntly Improve
the relative dllocdtlve effiCiency of all vanable
mput<,

In Nlgend am dnd IkpI (1979) <,tudled <,IX nce
production <,y<,tem" treldittonal upland North and
South Improved uplelnd North elnd South, 1m
proved mldnd "wamp dnd IIllgdted The ... tudy
<,howed thdt With the exception of the trddltlOnal
upldnd North all productIon "'y<,tem<, were pn­
vdtely profitdble The Improvcd uplelnd North elnd
the Improved mldnd "wdmp productIOn <,y"tem...
dppedred ... ltghtly more profitelble (pnvdtely) than
IITIgelted nce production SocI..IlIy the treldltlonell
upldnd <,y ... tem... were found unprofitdble while the
other three productIOn ...y"tcm<, were found more
profitdble than the Irngdted ...y... tem

Fdtokun (1980) melde d compdrdtlve "tudy of
upldnd <,wdmp dnd Irngdted nce production "'y<,­
tern" In Ogun Niger dnd KWdrd "tdte<, of Nlgertel
The "tudy <,howt..d the IITIgdted "'y<,tem wa... the
mo... t pnvdtely profitdble BC"ldv., thdt <,y<,tem, only
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the swamp and lITIgated nce productIon systems
were found socIally profitable

Eremle (1985) evaluated the performance of
smallholder farmers m lITIgated nce projects of the
South Chad lITIgatIOn Project, the Shongo lITIga­
tIOn Scheme m Kwara State (both belongmg to the
RIver Basm and Rural Development Authonty) and
the World Bank RIce Project mUzo Uwam,
Anambra State The study showed that the World
Bank project was pnvately profitable but socIally
unprofitable, and the other two were found both
pnvately and socIally unprofitable The study also
showed that only the South Chad lITIgatIOn Project
was meffiClent m the use of lITIgatIOn faCIlItIes In
the other cases, farmers were found to be efficIent
m allocatmg theIr resources m nce productIOn

Olagoke (1991) examIned the efficIency of re­
source use m three nce productIOn systems In
Ahambra State The study showed no statIstIcally
slgmficant dIfferences between the net returns from
lITIgated nce fields and eIther swamp nce fields or
upland nce fields AllocatIve effiCIency tests
showed that all resources were underutIlIzed on the
sampled fields dunng the survey year

Dlttoh (1991) exammed the relatIve economic
effiCIenCIes of dIfferent lITIgatIOn systems In Nlge­
na usmg a profit-functIOn approach The study
showed that small and large lITIgated farms were
economIcally effiCIent to the same degree, that In­
formal IrngatlOn systems were more economIcally
effiCIent than formal lITIgatIOn systems, and that
economIc effiCIency dId not dIffer for small-scale
and medIUm-scale lITIgatIOn technologIes m the
study area Factor demand functIOns were used to
test for relatIve pnce effiCIenCIes The analySIS
showed that labor was used IneffiCIently on large
farms whIle fertIlIzers were used mefficlently on
small farms It also mdlcated that labor and lITIga­
tIOn water were used more JudICIOusly by mformal
IITIgators than by formal IITIgators Absolute pnce
effiCIency tests showed that none of the farm
groups maxImIzed profits by equatmg the margmal
value products of all varIable factors to thelf mar­
gInal factor costs (pnces)

In conclusIOn, empmcal lIterature on the eco­
nomIcs of IrngatlOn m Nlgena IS dommated by
works on large formal lITIgatIOn schemes The few
studIes on small-scale lITIgatIOn Include those of
Erhabor (1982) and Dlttoh (1991), both of whIch
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compared different lITIgatIOn systems WhIle the
former compared the shaduf and the pump lITIga­
tIOn systems, the latter evaluated small-scale me­
dIUm-scale, and large-scale as well as formal and
Informal lITIgatIOn technologies Neither of the
studies compared Irngators and nomITIgator5 ThiS
study IS deSIgned to fill that gap

Methodology

Data

A pIlot survey was caITIed out m January 1992
to locate small-scale lITIgatIOn proJect5 m Nlgena
Small-scale lITIgatIOn IS defined as lITIgatIOn
usually on small plots, In whIch the pnvate farmer5
have the major controllIng mterests and that U5e5 a
level of technology that farmers can effectIvely op­
erate and mamtaIn themselves (Small-scale lITIga­
tIOn 1991) EmphaSIS IS on small-scale lITIgatIOn
schemes because they are bottom up In concept
and executIOn, whIle large-scale schemes are top
down The pump lITIgatIOn system was chosen
because It was consIdered suffiCiently diVIsible to
be owned and operated by small-scale farmer5 m
contrast WIth the situatIOn m large capltal-mten5IVe
publIc lITIgatIOn projects

Based on the pIlot survey, Kaduna State In the
northern part of the country was selected for the
study Here, the State Agncultural Development
Project (ADP) supplIes petrol-dnven lITIgatIOn
pumps (a 2-Inch and about 2 5 hp pump or a 3-mch
and about 5-hp pump) and other facIlitIes to farm­
ers On the whole, there were about 500 partIcIpat­
Ing farmers under the scheme located In three agn­
cultural zones of the state Samaru, MaIgana and
Bmm-Gwara

For the purpose of data collectIOn, two of the~e

zones (Samaru and MaIgana) were randomly 5e­
lected for detaIled study In each zone, 75 partiCI­
patIng farmers (IITIgators) and 75 nonpartlclpatmg
farmers (nomITIgators) were further selected for
Interview Usmg a lIst of participatIng farmers In
each zone, four local government areas were 5e­
lected to yIeld the desrred sample sIze and all par­
tIcIpatIng farmers m the chosen local government
areas were IntervIewed The nonpartlclpant5 were
selected WIthIn the localItIes of partlclpatmg farm-
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er" to en.,ure homogeneity of factor" except
IrngdtlOn

Odtd collectIOn wa., carned out with a structured
qUl..,llonnaire de"lgned sepMately for Irngator~ dnd
nomn Igdtor" and related to 1991 The primary data
were supplemented with secondary data obtamed
from officldls of the state AOP

On the whole 210 completed que"tlOnnaIres
compnsIng 100 lITigated farms and 110 umrngated
fdrm<, wcre retneved ,md u"ed 10 the analy"I" On a
70ndl b<l.,I<, 117 que"tlonnaIre<; were retrieved from
Samdru dnd 71 from Mdlgana The low retneval
rdte In M,lIgana lone wa" as a result of the May­
June 1992 cIvil dl<;turbdnces 10 the <;tate

Methods of analysIs

Economic efficiency has two components tech­
mcal efficiency and dllocatlve effiCiency The for­
mer rcfer~ to the <lblllty to obtam the highest
<lmount of output with given amounts of factor m­
put<; The latter IS the concept of efficiency 10

which re"ources are allocated 10 the profit-maxI­
mlllng <,en.,e so that the marg10al value product" of
re"ource<; are equ<ll to their umt pnce" The ab"o­
lute a" well d<; rel<ltlve allocatlve efficiency can be
.In.llyzed In the productIOn functIOn framework
Techmcal efficiency I~ however sensitive to the
"peclficdtlOn of the productIOn functIOn

TcclmJCd) cfficlcncy
An .lndIY<,I<, of the relative techmc.l1 efficlencle<;

of Irng,ltl.d .lnd umrngated fdrm<; wa<; conducted to
rmd out whether the two groups of farm" are repre
.,wtl.d by (a) neutr,lI productIOn functIOn or (b)
f.lctor bl,l<,ed productIOn functIOn Neutral produc
tlOn functlOm Imply thdt the two productIOn func­
tlon<, dIffer <,Igmficantly 10 one or more of the <,Iope
cOl.fficlent" whether the mtercept term" <Ire the
.,,,me or not To te.,t these difference" 10 technolo­
gic" the followmg productIOn functIOn wa<, fitted to
the collectcd d,lt"

v = I(D J-f L F ! K M HD LD FD lD KD MD)

where
V ~ v<llue 01 crop<; <Ind l.rop by-prodUlts m naira per

tJrm
II ~ tarm <;Ize m hectares

L = man days of labor u<;ed per annum on mdlvldual
farms (Includmg family labor and permdnent and
casual hired labor)

F = bag<; (50 kg) of lhemlL<ll fertlhzer u<,ed on In
dlvldual farms

! = the naira value of the tlow of IITIg<ltlOn <;ervlce~ on
IndiVidual farms (IncludIng annual deprecldtlon
charges on IrngatlOn pumps engme tube welb dnd
'>helter dS well a~ dnnu<ll operatIng expense'> on
tuel lubnlatlon dnd repair,»

K = the n<llra v<llue ot the flo\!' of LJpltJl ,>ervlLe<, flOm
<Igncultural m<lLhInery equIpment Implement~

and tools (Includmg depreLlatlOn Lh<lrge<, repalr<;
and operatIng expense<;)

M = the naIra value of other productIOn expense<; tor
mdlvldual farms (Includmg lOStS of seeds and plant
Ing matenals agncultural chemlca)<, and mlscel
laneous expenses)

D = a dummy vanable dl<;tmguI<;hmg farm type whIch
takes the value of umty for Irngated fJrm'> and zero
for umrngated farms HD LD FD ID KD and
MD are the slope dummle<; for land labor fertIlizer
lITIgatIOn servlce<; LapItal Input and other farm
Input<;
Four functional form" (lmear, .,eml-Ioganthm,

double logarithm and exponential) were e~tlmdted

by ordmary ledst "quares and the ledd equdtlon Wd<,
selected on the baSIS of the v<llue of the coeffiCient
of multiple determIndtlon, R2 dnd the <,Ign<, <lnd thl.
statistical slgmficance of the e<;l1mated regre.,<,lOn
parameters If the COeffiCICnl of the 10tercept dum­
my 1<; po<;lt!ve and "Igmfic<lnt thl<; Imphe<, th<lt the
productIOn functIOn for Irng<lted farm<, h<l<, <I I<lrger
Intercept term denotmg <I higher level of techmc.l1
effiCiency and vice vel<;a If the coeffiCIent of the
mtercept dummy 1<; zero <lnd <Ill the coeffiCient., of
the "lope dummle" <Ire 7ero then the two group" of
f<lrm" are repre"ented by the "<lme productIOn func
tlOn If the coeffiCient" of the "lope dummle" Me
equal to zero, but the coeffiCient of the mtercept
dummy I" not equal to 7Cro then the two group<; of
farm<; are "aid to face neutr<ll productIOn functlOm
If dt lea<;t one of the .,Iope dummle" 1<, not equ<ll to
zero, then the two group<; of farm., are <"lId to f<lce
fdctor-blased (non-neutrdl) productIOn function.,
(Bagl 1981)

Allocatlve efficlcncy
A rigorous compamon of the allocatlve effi­

ciencies of any two group<; of farms requlre<; thdt
they be (a) characterized by comt.lnt returns to
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Table 1 Estimated exponential production function
for technical efficiency test of Irngated and
unlrngated farms, Kaduna State 1991

MVP'j =PjMPP'j = r'jk'j

k'j =MVP'j / r'j =PjMPP'j / r'j

where all vanabIes retam theIr prevIOUS defimtIOns
and varIable I = 0 for umrngated farms

A farm IS SaId to be prIce effiCIent or allocatIve
effiCIent If It maxImIzes profit by equatmg the
value of the margmal product of each varIable m­
put to ItS prIce Thus, the allocatIve-efficlency m­
dex for each farm type IS calculated as follows

(1)

Empirical AnalySIS and Results

Techmcal effiCiency tests

The exponentIal productIOn functIOn was chosen
as the lead equatIOn based on the value of the coef­
fiCIent of multIple determinatIOn, R2

, as well as the
SIgnS and statIstIcal sIgmficance of the estimated
regreSSIOn parameters (table 1) About 56% of the
total varIatIOn m farm output IS explamed by the
vanables mdIcated m the model The coeffiCIent') of
farm SIze, labor, other farm mputs, and the mter­
cept dummy are all pOSItIve and statIstIcally SIg­
mficant, whtle those of IrrIgatIOn servIces, fertIl­
Izer, and capItal are mSlgnlficant In terms of the
slope dummIes, those of fertIlIzer and farm mputs
are negatIve but SIgnIficant, whIle those of farm
SIze, labor, fertIlIzer, and capItal are mSlgnlficant

The pOSItIve and htghly SIgnIficant coeffiCIent of
the mtercept dummy In the lead equatIOn Imphes
that the productIOn functIon for Irngated farms has
a larger mtercept term, denotmg hIgher level of
techmcal effiCIency for lITIgated farms Moreover,
the statIstIcal sIgmficance of the slope dummIes for
both fertIlIzer and other farm mputs Imphes that the

and the margmal revenue products (partIal denva­
tlves of output or revenue m terms of the vanable
mputs) WIll be equal m thIS analySIS Thus, PJ' the
pnce of output, IS no longer relevant and the allo­
catlve effiCIency mdex may be calculated as

In thIS study, land IS measured m hectares, labor
m man-days, and fertIhzer m 50-kIlogram bags
The allocatIve-efficlency mdlces for these mputs
measured m phySIcal umts are calculated usmg
equatIOn (1) For the remammg mputs such as
capItal, lITIgatIOn servIces, and other expenses
measured m value (naIra) terms rather than phySI­
cal umts, theIr allocatIve effiCIency parameters are
calculated as kl) =MVPI) / rl)

The allocatIve effiCIency mdex IS a measure of
effiCIency m resource use The mput IS overutIlIzed
If k < 1 and underutIlIzed If k > 1 Absolute alloca­
tIve effiCIency reqUIres that klJ = 1 for all Inputs
The two groups of farms would have achIeved
equal allocatIve effiCIency If k'l= k'2 for every Input

t ratio

5070 **
4711 **
2000
1585

-0100
0083
3500 *

0105
0900

-2569 *

0556
-1667

7653
1303
0212
00008
00130

-00001
00005
00007
0020
00009

-00411
00005

-00005
0555
0523

16866 *
210

Regression
coefficient

p < 01

F
N

p< 05p < 10

Variable

Constant term (A)
Dummy vanable (0)
Farm size (H)
Labor Input (L)
Fertilizer (F)
Irngatlon services (f)
Capital (I<)
Other farm Inputs (M)
(Farm size) 0
(Labor) 0
(Fertilizer) 0
(Capital) 0
(Otrer farm Inputs) 0

~

scale, (b) represented by the same or neutral pro­
duction functIOns, and (c) facmg the same configu­
ration of mput and output prIces

To test the allocatIve efficIencIes of the two
groups of farms, the followmg productIOn function
was estimated for each group of farms, usmg the
four functIOnal forms speCIfied earher

V = f(H L F I K M)

where ] represents the Irngated and umrngated
farm groups, MVPI) IS the margmal value product
of the Ith mput for the ]th farm type, MPPI) IS the
margmal phySIcal product of the lth mput for the
]th farm type, PJ IS the output prIce of the ph farm
type rl) IS the pnce of the lth mput of the ]th farm
type, and kl) IS the allocatIve-efficlency parameter
of the Ith mput of the ]th farm type

However, m thIS study, the dependent varIable,
V, the gross value of crop productIOn, IS measured
m naIra or revenue Thus margmal value products
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two grouP\ of fdrm\ dre n.. pre\ented by fdctor­
bld\l..d or non-neutral productIOn functlOn<;

Table 2 Estimated double logarithmic production
functions for allocative effiCiency test of Irrigated
and unlrngated farms and the pooled sample,
Kaduna State, 1991

Notes Figures In parentheses are t raltos
p < 10 P < 05 p < 01

labor and lITIgatIOn \erVlce.. Thercfore Irrigated
farm<; deViate reldtlVely Ie".. In the db..olute alloca­
tlve effiCiency cntelld thdn umrngdted fdrm<; 10 the
u<;e of capital dnd other farm mput'> and devldte
more In the u"e of Idnd

Tests for constant returns to scale

The e..tlmated \cale eld"tlcltJe\ (return.. to ..cale)
are 1 115 for Irngated fdrm.. 1 171 for umrngdted
farm" dnd I 140 for thc pooled ..ample Stdtl ..licdl
te"t<; "how the devldtlon.. of the "cdle eld..tlcltle ..
from umty to be non..lgmficdnt In dll the "dmple<;
(table 1) The..e re..ult.. Imply thdt the Irrigated
farm", umrngdted fdrm.. dnd the pooled ..ample dre
charactenzed by con..tdnt return" to "cdle

RegreSSion coeffiCients
Irngated Unlrngated Pooled

farms farms sample

7 622 5 962 4 995
o956 0 729 0 377

(7134) (4314) (2618)
o148 0 075 0 409

(1 805) ( 586) (3858)
-0043 0042 -0021

(-0422) (677) (-0724)
0064 0073

(2 370) (7 300)
o069 0 121 0 075

(1816) (2161) (1364)
o 141 0 206 0 227

(2 712) (3 433) (3 547)
o799 0 826 0 570
0783 0816 0555

F 48 400 84383 37107
N 100 110 210

Variable

Production costs and returns

The productIOn co..t'> dnd return" of the two
groups of farm" dre pre..ented In tdble" 4 dnd 5
The re<;ults ..how thdt the glO\\ revenue for Irn­
gated fdrm" I.. N18680 per fdrmLr or N7981/hd
compared With N11 244 per [drmLr or N1,851/hd
for umrngated farms Sumldrly the dverage co..t of
productIOn I.. N9,609 per fdrmer or N4,112/ha for
Irngated fdrm<; dnd N7 ')92 per farmer or N2 209/
ha for unIITIgdted fdrm\ The re~ultdnt net return ..

Other Inputs (LnM)

Capital (LnK)

Irngatlon (Lnl)

Fertilizer (LnF)

Labor Input (LnL)

Constant term (LnA)
Farm size (LnH)

Allocatlve effiCiency tests

On the b,I\I<; of the vdlue of the coefficient of
multiple detcrmlndtlOn R2 the <;Ign<; and statistical
\Ignllic,mcc of the e<;tlmdted regre<;<;lon parameter<;
the douhle logdnthmlc functIOn wa<; cho<;en In each
l..,l\l.. a\ the ICdd equation for the different farm
group" ,md the pooled <;ample (table 2)

For IrrIgdted farm" the explanatory vanable<;
JOintly decounted for about 80% of the total vana­
tum In f,um output In additIOn the coeffiCient" of
f,lrm <;l/e labor IrrigatIOn, capital and other farm
mputs dre Po<;ltlve and statistically <;Igmficant,
whde thc coeffiCient of fertilizer IS negative and
m\lgmfic,mt

For umrngdted farm<;, about 81% of the total
VdfldtlOn m farm output 1<; explamed by the com­
bmed effect of the explanatory vanable<; Only the
coeffiCient" of farm <;Ize, capital, dnd other farm
mput<; dH.. \tdtl\tIcally <;Igmficdnt

With n..gdrd to the pooled <;ample the expland­
tory vdndble" JOintly accounted for about 57% of
thL totdl VdnatlOn 10 farm output The coefficlent<;
01 Idrm \ILe Idbor, Irrigation and other farm 10­

put'> dre pO\ltlVe dnd slgmficant at 1% while tho<;e
of fcrtlh/er and capital are 1n<;lgmficant

U\mg the double loganthmlc productIOn func­
tum which 1<; the ledd equatIOn for the two farm
typL\ ,lOd the pooled <;ample the dllocatlve-effi­
Ul..nLY Imhce" for Idnd Idbor dnd fertlhzer are de­
nVl..d (Bdgl 1981 Onycnwaku and AwuJa 1991) as
/..." = ll,)( V) / X,) / r,} while tho"e of lITIgatIOn ..erv­
1(..L.. <"dplt,1I ,md other farm mput" are calculated
,1\ k'i =ll,iv J / XI}) where a'l 1<; the output ela<;tlclty
or rLgre\\lOn coeffiCient of the lth Input v) 1<; the
gcometnc medn of output, and X,) IS the geometnc
~edn of thc Ith Input Other vdnable<; are a" de­
fined e,lrher

The dllocatlve effiCiency parameters shown 10

tdhlc 1 mdlcate that both lITIgated and umITIgated
fdrm" underutlhze I,md capital, and other farm
mput.. However IrrIgdted farm<; underutlhze land
rel,ltlvely more than umITIgated farms while umr­
ngdted fdrm" underutlhze capital and other farm
Input" reldtlvely more than lITIgated farm" More­
OVLr lITIgated farm<; make Inten<>lve u"e of both
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to promote land consolIdatIOn through the forma­
tIOn of farmers producer cooperatIves

Source RegreSSion results
Note Figures In parentheses are standard errors
*Estlmate/mdex was not denved because estimated regression
coeffiCient was not statistically Significant

Table 3 Production elastiCities, marginal value
products, factor prices, and allocatlve effiCiency
parameters for Irrigated and umrrlgated farms
Kaduna State, 1991

443
135

1149

1 15

7737

774

0377
0409

--0021
0073
0075
0227
1 14
014

(0621 )

450
1954
6689

Pooled
sample
n = 210

2925
(1756)

238994
(165092)

12697
(8303)

981194
(1262235)

114005
(135400)
453291

(443 621)
15450017
(12253745)

0121
0206
1 173
0173

(0409)

14789
7277

1479
728

3437
(2134)

281611
(233487)

12063
(9129)

0557
10878
4696

Factor pnces
600 300
2042 1865
6534 6844

Irrigated Unlrrlgated
farms farms

n=10o n=11o
Production elastiCItIes

0956 0729
0148 0075

--0043 0042
0064
0069
0141
1335
0335

(0312)

Sample means
234

(099)
22025

(105301)
13480
(7184)

2146 562
(988480)
118 486 108 366

(121 812) (106683)
560830 374916

(543541) (330586)
1867991 13243 853
(11869110) (12149331)

Margmal value products
7 631 621 2 809 069 1 991 336

12552 26440

Allocatlve effiCIency mdlces
1272 936
061

Item

Land (N/hectare)
Labor (Nlman day)
Fertilizer (N/bag)

Capital (N)

Other mputs (N)

Irrigation (N)

Land
Labor
Fertilizer
Irrigation 0 56
Capital 10 88
Other Inputs 4 70

Fertilizer (bags)

Land (N/ha)
Labor (N/man day)
Fertilizer (N/bag)
Irrigation (N/N)
Capital (N/N)
other Inputs (N/N)

Labor (Man days)

Land (ha)

Output (N)

Land
Labor
Fertilizer
Irrigation
Capital
Other Inputs
Return to scale
DeViation of returns
to scale from unityThe hIgher levels of techmcal efficIency and

profit margIns assocIated WIth Imgated farms rela­
tive to umrngated farms tend to support the current
government efforts and huge Investments 10 Imga­
tIOn 10frastructure as a means of IncreasIng agncul­
tural prOdUCtIVIty and Income 10 Nlgena The In­
creased profits on Imgated farms have the potentIal
of enablIng IrrIgators to purchase larger quantItIes
of 10puts WhICh could Improve both techmcal and
allocatIve efficIencIes leadIng to further 10creases In

output
To explOIt the full potentIal of ImgatIOn, farmers

need a complete package of productIOn 10puts ThIS
would Involve Integrat10g lITIgatIOn technology
WIth relIable and economIcal supply of other Inputs
such as Improved seeds fertIlIzers agncultural
chemIcals, and labor It also reqUIres economIcally
accessIble markets for Inputs and outputs as well as
favorable producer Input and output pnces How­
ever, such condItIOns were VIrtually absent In the
study area Most farmers (IrrIgators and nommga­
tors) complaIned about the scarCIty and hIgh costs
of such Inputs, as well as lack of productIOn credIt
and the small SIze of plots Farmers need credIt not
only to adopt and Implement lITIgatIOn technology
but also to expand the scale of farm operatIOns and
to hIre labor needed for Increased agncultural pro­
ductIOn ThIS, therefore, calls for Increased prOVI­
SIOn of soft loans to farmers as well as IntenSIfica­
tIOn and Improvement of the country s rural
bank10g schemes There IS also a need for polICIes
deSIgned to Improve the farmer's access to land and

Conclusions and Polley
Recommendations

are W9,071 per farmer or N3 851/ha for Imgated
farms and N5652 per farmer or Nl,644/ha for
ummgated farms These results Imply that Imgated
farms produce hIgher quantItIes of output at rela­
tIvely hIgher umt costs of productIOn than umITI­
gated farms However, per-umt net returns are
much hIgher on Imgated farms Consequently, lITI­
gatIon 10creases the profit marg10 In addItIOn, the
per-hectare values of all productIon 10puts are gen­
erally hIgher for 1mgated farms ThIS result ImplIes
that 1mgatIOn 10creases the use of all 10puts
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Table 4 Costs and returns of Irngated farms, Kaduna State, Nigeria
1991

Unit pnce Units per Value per Units per Value per
Item (N) farmer farmer (N) hectare hectare (N)

Revenue
Gross 1867991 798287

Production costs
Capital operating expenses

Seed 25921 11077
Fertilizer (50 kg bag) 6534 1348 88078 576 37636
Agrochemlcals 7063 3018
Tractor hire 18637 7965
Irrigation costs 167640 71641
Other 4462 1907
Total 311801 133241

Labor Input (man days)
Hired labor 2042 6333 1 29320 2706 55257
Family labor 2042 15692 320431 6834 139550
Total 22025 449751 9540 1948 07

Total vanable costs 761552 328048

Fixed cost
Depreciation

Irngatlon system 47062 201 12
Other tools and

equipment 11849 5064
Land rent 600 234 140400 60000
Total 1 99311 85176

Total costs 960863 413224

Return
Net 907128 385062
Source Field stUdy Kaduna State 1991

Table 5 Costs and returns of unlrngated farms Kaduna State, Nigeria,
1991

Item Unit pnce Units per Value per Units per Value per
(N) farmer farmer (N) hectare hectare (N)

Revenue
Gross 13243 85 385332

Production costs
Capital operating expenses

Seeds 30235 8797
Fertilizer (50 kg bag) 6844 12063 82559 351 240 22
Agrochemlcals 882 257
Tractor hire 3809 1108
Other 2566 747
Total 120050 34924

Labor Input (man days)
Hired labor 1865 46 70 87096 1359 25345
Family labor 1865 23491 438107 6835 127473
Total 28161 525203 8194 152818

Total vanable cost 645254 1877 42

Fixed cost
Depreciation 10837 3153
Land rent 300 3437 103110 30000
Total 1 13947 33153

Total costs 759201 220895

Return
Net 565184 1644 37
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The rehablhty and efficIency of ImgatlOn water
dehvery systems should also be Improved through
efficIent pumpmg mechamsms, the delIvery of pro­
duction mputs at the nght tIme and m the nght
amounts and proper mamtenance of the ImgatlOn
system to mmlmlze Idle time ansmg from pump
breakdown ThIs also calls for trammg farmer par­
tiCIpants m the constructIOn, mstallatlOn, operatIOn,
and mamtenance of the ImgatlOn facIlItIes

The study showed that the techmcal change m­
troduced by pump Imgatlon schemes m Nlgena IS
factor-bIased and labor augmentmg It IS thus en­
couragmg to note that IrngatlOn mcreases the la­
bor-absorptIOn capacIty of the agncultural sector
ThIs knowledge IS crucIal for a labor surplus econ­
omy hke Nlgena where the mdustnal sector s rate
of employment generatIOn IS slow

Ummgated farms were found to underutlhze all
productIOn resources such as land, capItal, and
other farm mputs consIdered m thIs study ThIs
Imphes that allocatlve efficIency cannot be attamed
through the substItutIOn of one resource for an­
other Rather, the needed re-orgamzatlOn IS that of
scale, Involvmg mcreased employment of all re­
sources by nomrngators However, trngators were
found to underutlhze land, capItal, and other farm
mputs and overutlhze ImgatlOn servIces and labor
Therefore, there IS scope for Imgators to further
mcrease the use of land, capItal, and other farm
Inputs whIle reducmg the use of labor and ImgatlOn
servIces m order to attam allocatlve effiCIency

In conclusIOn, thIS study has shown that unhke
most formal large-scale ImgatlOn projects, whIch
have proved both economIc and techmcal faIlures
In Nlgena the small-scale (pump) ImgatlOn system
has an Important role to play m agncultural devel­
opment m terms of the vast opportumtles for Im­
provmg farm Incomes and hvmg standards as well
as for contnbutmg toward natIOnal self-sufficIency
m food productIOn For the success of such small­
scale IrngatlOn schemes, It IS essentIal that farmers
be mvolved In theIr plannmg deSIgn, constructIOn,
operatIOn, and mamtenance Farmers should also
exercIse control over theIr Imgated lands In addI­
tion, the types of ImgatlOn technology used should
be appropnate and comprehensIble to the small
farmers who must be able to mamtam and repmr
them
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Cost Recovery, Equity, and Inefficiency in
Irrigation Schemes In Sudan

Taha Eltayeb Ahmed
Faculty of Economics and Rural Development
University of Gezlra
Sudan

SUMMARY
Imgated agnculture IS the backbone of Sudan's economy The success or faIlure of Im­
gated agnculture In Sudan has been pnmanly attnbuted to the productIOn relatIOns polIcy
ProductIOn relatIOns was governed by the Jomt Account System (JAS) untIl 1980/81 when
because of senous flaws m the JAS, an alternatIve polIcy known as the IndIVIdual Account
System (lAS) was adopted

A landmark of the lAS was a water charge Instrument, whIch had been advocated by the
World Bank, among others, motIvated by economIc and finanCIal objectIves mcludmg cost
recovery, eqUIty, effiCIency, and fiscal Improvement In Sudan, the capItal and recurrent
costs of ImgatIOn water are greater than the costs of any other mput Hence, a system of
chargmg beneficlanes IS conSIdered of Importance m the formulatIOn and operatIOn of IrrI­
gatIon schemes

In thIS study, we approached the land and water charge polIcy from a purely finanCial view
pomt to examme cost recovery, effiCIency, and eqUIty Secondary finanCial data were col­
lected from the records of the Gezua Scheme, the Rahad Scheme, and the Mmlstry of Im­
gatlOn covenng 1981/82 to 1990/91 The quantItatIve data was supplemented by qualIta­
tive data obtamed through mtervlews WIth key managers m these orgamzatlOns It was
found that ImgatlOn schemes are far from achlevmg full cost recovery The average levels
of cost recovery for GeZIra and Rahad are 52% and 60%, respectIvely It was also found
that cost allocatIOns between crops are dIstorted, and accordmgly some crops are unfairly
taxed Moreover, managenal mefficlency m settmg water rates, controllmg costs, budget­
mg, and collectmg water charges was found to have far-reachmg ImplIcatIOns for cost re­
covery and eqUIty

Based on these findmgs some polIcy mterventlOns are proposed FIrSt, the level of cost re­
covery should be based on actual expendIture and not accrued charges ThIS IS because
eVIdence has shown that actual expendIture has always largely exceeded accrued charges
Second, the major factors that lead to better recovery performance are government control
of a crop and crop profitabIlIty However, hIgh cost recovery performance due to crop con­
trol should not be encouraged because It will ultImately affect agncultural development
adversely Improvement of crop profitabIlIty seems to be a better strategy to enhance cost
recovery performance Thud, the offiCIal vIew that all unrecovered costs are tenants debts
IS not JustIfied In fact three of the four factors leadmg to unrecovered costs are symptoms
of managenal mefficlency m the agncultural schemes and the Mmlstry of ImgatlOn rather
than of the unwillIngness or mabIlIty of farmers to pay
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Sudan <, economy ha'> been detenoratmg '>mce
the late ]970~ a'> a comequence of drought'>
m 1981/84 1984/85 and 1989/90, the cIvil

war <,mce 1981 md above all ml'>management of
the eLOnomy Export,> have fallen noticeably, Im­
port<, helve n<,en and foreign exchange I'> meager
Extem,lI deht reached US$11 billion Inflation wa'>
<lhovl.- IOCV'1c m 1992 with '>enou'> problem'> of
<'hort 19l.-<, m l.-nl.-rgy Reel] GOP held negative growth
m Ii<,cal yell<, 1988 ,md 1990 and very '>mall
growth mother ye<lr,> With a populatIOn mcrea<,e
of ,Ihout V'i per ,mnum the country'~ per capita
output h<l<, felllen

If there 1<, any hope for Sudan m the fore<,eeable
futurl.- It 1<, gomg to he m the reorgamzatlOn and
tkvL-!opment of It<, ,Igncultural potential The Cen­
trel] B,mk 01 Sudan (1984) reported that 92lf( of
'3ud m <, l.-xport l.- Irnmg<, ongmelte m the agncul
turell '>ector (colton groundnut gum arabiC, ,>e<,­
Jme ,md hve~tock) The <,ector al'>o provide'> al­
mo<,t 801ff of the reqUired food and about 90% of
thl r,IW m,ltenel)<, reqUired by local mdu,>try (World
B,mJ... 1984) Moreover It provide'> the livelihood
for ,Ihout 80% of the populatIOn

Sudeln <, Jgnculture compn<,e,> three dl,>tmct
,>uh<,ector<, tradltlOnell ramfed mechamzed ramfed
,md IfIlg<lted About two thlrd~ of the populatIOn
depend on ramfed Jgnculture for their livmg
Felrmmg m the ramfed '>ub'>ector occuple'> 22 nul­
lion ledd,m<' of which about 10 million are under
ml.-eham/ed f<lrmmg elnd 12 million elre farmed
trJdltlOn.llly Hence thl<' ~ub,>ector I'> vital to Su­
d,m <, lood <,ecunty

The Irngelted <,ub<,ector con'>l~t,> of ,>IX major
<,lheml.-<, developed ,md owned by the government
m which 4 ') million feddam are farmed It I'> doml­
n,ltl.-d hy the Gezlrel Scheme which wa'> the fir'>t
I,lrgl.--<,celle gravity lITIgation project m Sudan

Manelgen,ll1y each <,cheme I'> run a'> a para~tatal

wrpor<ltlOn The government appomt'> the mdnag­
mg hoard<' ,md provlde<, finelnclal re,>ource~ Mdn­
elgmg hoard<' <lcqUire elnd provide mput,> to farmer'>
m kmd m ddchtlOn to '>ome ca'>h advances The
Mml~try of Irngeltlon (MOl) provIde'> and manage'>
IITIg<ltlOn w,iter up to mmor canal~ and the farmer~

provide lahor Thl<, tnpartlte arrangement u~ually

rl.-fl.-ned to ,1<' productIOn relatlOm has not been

Without problem'>, which often mVlte pohcy makers
to mtervene Under the current productIOn rela­
Hom, the agncultural corporation'> are '>upposed to
recoup all of their productIOn costs plus a charge
for the u~e of land and lITIgatIOn water The land
portIOn of the charge I'> meant to finance the ddmm­
I,>tratlve budget,> of corporations, wherea'> the water
portIOn I~ meant to recover the co~ts of the MOl

A'> part of the government <, endedvor'> to reha­
bilitate It,> lITIgated agnculture, the World Bank
agreed to fund the Agncultural RehabilitatIOn Pro­
gramme (ARP), which effectively started m late
1979 The World Bank agreed to rehablhtate (I)
the phy,>lcell capacltle'> of the agncultural corpora­
tlOm (2) the management '>y,>tems of the dgncul­
tural corporatIon'>, elnd (1) the lITIgatIon facllltle<,
on conditIOn'> that the government of Sudan would
review It<, policy elnd practice of Irngelted agncul­
ture a'> follow~

In the '>hort run, the World Bank reqUIred el re­
view of productIOn relatIOns

2 In the long run, the World Bank reqUired d re­
view of the concept of agncultural parastatals
owned and managed by the government
Consequently, m I981 the government reViewed

and changed productIOn relatIOns from the Jomt
Account System (JAS) to the IndIVidual Account
System (lAS), effective from sed'>on 1981182 ThiS
ch,mge of policy Wd~ Viewed dS glvmg farmers
more mcentlve,> to mcrease pi oductlOn dnd accord­
mgly create ,>tablllty m the subsector

In practice productIOn relatIons are nothmg but
the accountmg system that governs the allocatIOn of
cost'> and dlstnbutlOn of profits among farmer ten­
ants, melnagmg boards, and the government Pnor
to 1981182, the agncultural corporatIOns managed
their productIOn relatIOns With farmer tenants usmg
the JAS The mam feature of that system IS that
co'>ts and revenues are Jomtly accounted for The
system Wel~ elbandoned because of cro<,,>-,>Ub,>ldIZd­
tlOn among tenant~ The Idndmark of the lAS,
which replaced the JAS, WdS the creatIOn of the
land and water charge policy a~ an alternative way
to finance the admmlstratlve budgets of the melnag­
mg boards and the MOl The lAS treats tenants
separately a'> regards co,>t~ and revenues (Ahmed
1991)
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The Literature

Econonuc theonsts have extensively analyzed
ways of settmg pnces m order to allocate resources
efficiently For mstance, It IS often argued that a
free-market system of pnce settmg will produce an
efficient allocatIOn of resources and allow free m­
dlVldual deCISIOn makmg However, m some other
mstances, society may be wIlhng to set pnces that
allow for some mefficlency m order to attam other
goals such as eqUIty m the dlstnbutIOn of
resources

Econonuc theory on pncmg has drawn from
three schools of thought PublIc utIlIty regulatIon,
publIc finance, and welfare econOmICS, which em­
phaSizes margmal cost pncmg (Mushkm 1972) In
each of these areas of knowledge, pncmg IS used to
achieve a partIcular set of functIOns The role of the
economist IS to propose pncmg schemes that best
fit these functIOns For IrngatIOn water manage­
ment, the evaluatIOn of any pncmg scheme rests on
the consideratIOn of four functIOns allocatlVe effi­
clency, cost recovery, eqUIty, and admImstratlve
concern (Elobled 1986, Shanef 1992)

The functIOns of a water-chargmg system Cited
above are embedded m three broad objectlves­
economiC, finanCial and SOCial (Carruthers and
Clark 1981) The finanCial objectIve of a water
charge system IS achIeved through a cost-recovery
functIOn ImgatIOn cost recovery has been defined
by Svendsen (1992) as The process of directly or
mdlrectly captunng and dlrectmg to publIc agencIes
some portIOn of revenue resultmg from government
actIOns to proVIde ImgatIOn serVIces, regardless of
whether or not these funds are used to pay for any
constructIOn or operatIOn and mamtenance costs

It IS a topical Issue because cost recovery (and
loan repayment where foreign borrowmg IS m­
volved) IS a well-establIshed pnnclple of publIc
finance and publIc mvestment and because lITIga­
tIon cost recovery usually falls short of the expec­
tatIOns of planners and mternatIOnal lenders A
number of factors have led to mcreased attentIOn to
cost recovery from benefiCiaries

1 NatIOnal debt burdens are becomIng oppressive
for many countries and governments are lookmg
for ways to contam mdebtedness and repay
loans
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2 The huge mcreases m recurrent costs of lITIga­
tIon due to expandmg area

3 The perceptIOn that poor operatIOnal perform­
ance of many IrrIgatIOn schemes IS related to m­
adequate recurrent cost financmg

4 The perception that mvestment deCISIOns have
been distorted by pnvate and polItIcal mcentlVes
because of the large subSIdIes and economIc
rents mvolved m lITigatIOn development

Moblhzmg resources through a system of water
charges IS not an end m Itself but a means of
achlevmg speCific ends Small (1990) summanzes
these ends as follows

1 Improvement of lITIgatIOn performance through
more effiCient operatIOns and mamtenance of Ir­
ngatIOn faCIlIties-by Improvmg fundmg and
accountabilIty and encouragmg greater coopera­
tIon and mvolvement of water users-and more
effiCient use of water by farmers

2 PromotIOn of government objectIves such a'l en­
couragmg better mvestment deCISIons easmg
government fiscal burden, and achlevmg more
eqUItable dlstnbutIOn of mcome
Cost recovery mvolves some baSIC Issues mclud­

mg the claSSificatIOn of cost recovenes cO'lt'l to
recover, the bases of ImgatIOn fees, type of collec­
tIon bodIes and modes of collectIOn Cost recovery
has been claSSIfied as dIrect or mdlrect and auto­
matIc or discretIOnary DIrect recovenes are tho'le
borne by beneficlanes m the command area such as
the collectIOn from water fees IndIrect recovenes
represent all mcreases m government revenue'l due
to an lITIgatIOn project, but that are not paId by
benefiCIaries m the command area AutomatIc cO'lt
recovenes are those attnbutable to the eXlstmg tax
mstruments, whereas the dIscretIOnary are tho'le
attributable to mstruments that are purposely mtro­
duced to mcrease the level of recovery (Rouma'lSet
1987) In thiS study, It IS only the dIrect and auto­
matIc IrrigatIOn water fees that we empha'llZe

Countnes differ m then polICIes on what type'l
of costs to mclude for the purpose of recovery In
the Sudan, accordmg to Dmgle (1992) cost recov­
ery IS achieved via a composite rate for both water
and land The costs to recover mclude, through a
water charge, capital cost of the lITIgatIOn system,
conslstmg of depreCiatIOn, replacement cost re­
serve, and mterest on long-term debt, operatIons
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dnd mdmtendnce coe;t of the MOl overhead cost<;
(d portion of MOl headquarter<; overhedd charged
to each <;cheme accordmg to volume of water con­
<;umed) dnd through a land charge the admmls­
trdtlve budget of the agrIcultural corporatIOn (It
Wd" decided that the agncultural corporatlOn<; were
wtltled to an mcome by virtue of ownmg or
ddmml<;tenng the Idnd )

Mu"gr,lve (19';9) outlined the benefit<; dpproach
dnd the dhillty-to PdY dpproach ae; the fundamental
me.ms fOl delinmg equIty The benefite; approach
look" dt the relatlon"hlp of the beneficIary to the
public dgency where the beneficiary IS expected to
PdY In full the coe;t" of the <;ervlcee; received Under
thl" ,lpprodCh full co<;t recovery Ie; regarded as eqUl­
tahle c;lnce henelicIane<; pay the co<;t<; The abIilty­
to-p,ly dppnMch addre<;e;e<; mcome dlstnbutlOn
where the IIdblllty of the beneficIary Ie; limited to
hi" dbIilly to PdY I e thoe;e who are more able, PdY
more The level of co<;t recovery here IS determmed
by the de"lre of decl'>lon makere;, whether admmle;­
tr,l!ors or polltlcldn<; to e;ubc;ldlze agrIculture

However any chargmg <;y<;tem must be sensitive
to I<;"ue<; c;uch d" VdnatlOne; m productIOn from one
"ed"on to ,mother. meqUltable water dl<;tnbutlOn m
the "y"tcm (hcdd dnd taIl) and the mefficlency of
IITIgdtlon authontle<; m provldmg water on time dnd
m thL rIght <1mount (Svendc;en 1986) It 1<; thiS la<;t
VILW of cqUlty thdt we mcorporate 10 thle; e;tudy

Research Problem, ObJectives,
and Hypotheses

In Suddn thc cdpltal and recurrent costs of lITI­
gation wdtcr are higher than any other agncultural
mput co<;t" Hence a "yc;tem of chargmg beneficIar­
Ie" "llOUld be con<;ldered of Importance m the for­
muldtlOn .md operatIOn of lITIgatIon scheme<;
(EloblCd 1986)

A" cddy dS 1918119 water chdrge<; were mtro­
duced 10 the Northern provmce of Sudan The
chdrge covered running expenc;e<; and was <;et at
.LS4 per fedddn of wheat crop with an mdex to
other ClOp" .lccordmg to number of waterIng<; In
19';2 the r"tee; were modified to cover, 10 addition
repl,lcement deprecl.ltlOn and other extraordmary
L.xpL.nchture" (Mlm"try of lITIgatIOn 1978)

At the agrIcultur,,1 corporatlOne; (parastatal<;)
the "y<;tcm w"" fir<;t mtroduced dt Sukl m 197 I dnd

then at Rahad m 1976 The rate m both ~cheme~

was a land and water charge bdsed on d fldt rate
per holdmg (MInistry of IITIgdllon 1978) The land
and water charge system w"s mtroduced m dll
other schemes (mcludmg Gezlra) m 1981182 m re­
<;pone;e to the World Bank pohcy recommendatIOns
There had been Vdnou~ earlIer propo""I'i .ldVOCdt­
mg a water chdrge mstrument (World Bank Gezlra
Study MI%lOn 1966, Gezlrd Workmg Pdrty 1964
H""hlm CommIttee 1971 Imdm Commlltee 1975
etc) The Implemented '>y,>tem I'> bd~cd on cropped
area, WIth rate~ varymg WIth the crop s e,>umdted
water use

World Bank polIcy recommend"tlOn~ hdve been
motivated by d number of economic Jnd lindncldl
objectlve<; mcludmg co<;t recovery eqully, oper.lt
mg effiCIency, and fi'>cal Improvement In thl'>
e;tudy, we approach the land dnd wdter chdrge pol­
ICy from a purely financI.l1 vIew polOt to dn"wcr the
follow109 que"tlons
I To what extent have the dgncultural corpord­

tlOns and the Mml'itry of lITIgatIOn (MOl) re­
covered theIr costs"

2 How are the Idnd .lnd wdter chdrge" ,>et and to
what extent are they fdlr dnd eqUltdble for farm­
ers and among dIfferent crop'> "

1 What I~ the extent of the operdtmg meffiClenCle~

of the agncultural corpordtlOn~ dnd the MOl,
and to what extent have the mefficlencles been
conSidered m settmg land and water charge'i"

4 Have the land and water charge'i been 'iet at a
level hIgh enough to endble the <;y"tem to rdl'>e
enough fund<; to meet the budget~ of MOl and
the agncultural corpor.ltlOns"
A<; outlined above, the m.ljor objectlve'i of the

study are

I To asse'iS the extent of co"t recovery from l.lnd
and water charge~ m Gezlrd dnd Rdhad ~chcme~

from 1981/82 to 1990/9 I
2 To assess the extent to whIch the Idnd dnd W.lter

charge system h.ls been equlldble dnd fdlr m the
Gezlra and Rahad scheme<;

3 To asses<; and quantIfy the reldtlve mefficlencle~

of Gezlra Rahad, dnd the MOl, to mvc,>tlgdte
the re.lsons for mefficlenclc,>. "nd to "ee to whdt
extent l.lnd dnd water chdrge<; hdve been dd­
justed for e;uch mefficlenCle'i, If dny
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4 To mvestIgate and assess the accountmg tech­
lllques and mstItutIOnal settmg used m fixmg
land and water charges

5 To provIde an overall evaluatIOn of the polIcy
for land and water charges after 10 years of
nnplementatton

In order to be able to mvestIgate the research
questIOns raIsed above, we have developed speCIfic
research hypotheses that relate to the body of
knowledge we have about Imgated agnculture
1 Imgatton costs of the MOl and the agncultural

corporatIOns are not fully recovered because of
the vanattons m farm mcome

2 The determmatton of land and water charges IS
based on capItal, operatmg, and mamtenance
costs

3 There IS a degree of mefficlency on part of the
MOl and the agncultural corporatIOns, WhICh
accounts for some costs passed on to farmers

4 The agncultural corporatIOns have not remItted
any funds to the MOl or the central treasury be­
cause of theIr budget defiCIts

Research Methodology

The research was carrIed m the GeZIra and Ra­
had schemes, Sudan's two largest Imgatton
schemes GeZIra and Rahad together have about
75% of the cultIvated area of the Imgated subsec­
tor In GezIra the cultIvated area of 2 1 mIllIon fed­
dans IS farmed by 102,000 tenants The cultIvated
area m Rahad IS 300,000 feddans, WhICh IS farmed
by 15,000 tenants The GezIra headquarters IS
about 189 kIlometers south of Khartoum and the
Rahad headquarters IS 290 kIlometers south The
area IS and wIth seasonal ramfall (July-September)
of not more than 20 mches The MmIstry of Imga­
tton has ItS headquarters and most of ItS field op­
eratIOns m thIS area, too

The Imgatton schemes have sImIlar croppmg
patterns rotatmg cotton, wheat, groundnuts, and
dura However, the extent of mtensIficatIOn, ten­
ancy SIze, and number of rotations dIffer GezIra
has a four-course rotatIOn system havmg a tenancy
SIze between 15 and 20 feddans, and an mtensIfi­
cation level of 66% In contrast Rahad has a two­
course rotatIOn system, a tenancy SIze of 22 fed­
dans, and a 100% level of mtensIficatIOn

To test the research hypotheses, we developed a
questtonnarre to collect quantitative data from a
sample of the agncultural corporatIOns (Gezrra and
Rahad) and the MOl The questIOnnaIre was m the
form of tables ready for enumerators to fill when
data were retrIeved A separate table was deSIgned
for each research varIable Data compIled m these
tables were mostly finanCIal and covered 1981/82
to 1990/91, the first decade of the Implementation
of the land and water charge system In GezIra

We also collected qualItative data by mtervIew­
Ing a sample of executives, managers, and farmers
In the agncultural corporatIOns (GezIra and Rahad)
and the MOl

AnalySIS of Empirical Data

Cost structure

The costs of an lfngatton scheme can be dIVIded
mto admmIstratIve and productIOn costs The ad­
mInIstratIve costs do not dIrectly relate to agncul­
tural operatIons and Include
• Salanes, wages, allowances, penSIOns, and

overtIme of the admIlllstratIve staff

• ServIce expenses such as fuel, oIl, office sup­
plIes, Interest, car operatIng expenses, and
maIntenance related to admIlllstratIOn

• CapItal expendItures cars, bUIldmgs, and
eqUIpment related to admIlllstratIve functIOns

Management annually prepares a budget of ad­
mIlllstratIve costs to be financed by collectIOns
from farmers through the land and water charge
leVIed on all crops The MIlllStry of Fmance may
finance the defiCIt If the collectIOns fall short of
actual admIlllstratIve expendIture Over the past
few years, the capItal expendItures mcurred under
the admIlllstratIve budget have m the mam been
financed by the Gezlfa RehabIlItatIOn Project Via a
long-term loan from the World Bank

ProductIOn costs are those that dIrectly relate to
agrIcultural operatIOns and are eIther a dIrect
charge to an mdIvIdual tenancy account or are allo­
cated on a predetermmed baSIS ProductIOn co<;ts
are automatically recovered as management de­
ducts them from the proceeds of the crops under ItS
control
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Applymg thl<' formul<l to our <,ewnddry d<lld
produce<, the co'>t overrun Vdfl<lnCe fOl Gellrd dnd
the MOl <;epardtely for the <,tudy period Tht.n thL'>L
varlance<; dre aggregdted mto d combmLd co'>t
overrun VarldnCe Table 2 '>how<' thdt on dverdgt.
Gezlra ha<, overrun It<, budget by 227c whllL tlK
MOl ha<, overrun It'> budget for Ge71rd by 26Ck
The combmed co'>t overrun VdrldnCL for thL <,tudy
period I'> 24%

approved budget<; of the prevlou<; yedr ..Ind not
on that <;eason <; budgeted co<,t<;

For thiS ,>tudy, edch of the above red<,on<, were
developed Into d formuld dnd then qUdntlfied d<, d
financial V..lfl<lnce With the d..lta colleLted from thL
accounts and <lrchlve~ of the Gezlr<l Scheme thL
followmg vafldnces were cdlculdted w,>t oVt.rrun
vafldnce, budget rate VarldnCe, dred <-utout Vdn
ance, and tendnts debt'> Vdfldnce

emt OH.rrun vanana HI,>toncdl ddtd hdVL
shown thdt the agflculturdl corpor<ltlon<, dnd thL
MOl have ,ilWdY~ exceeded their dpproved budgl.l<'
A<; long a<, actudl expenditure exceed<, the budget'>
a Vdflance termed Co'>t overrun VdlldnCl. OCLur<,
The land and water chdrge <,y<,tem could not rv
cover overrun co<,b becdme the<,e co<,t<, hdve not
mltlally been mcorpor<lted mto the rdte-<,ettmg for
mula The combmed <..ost overrun V<lrl..lIKe for
Gezlrd and the MOl m Gezlrd can be qUdntlfied ..I'>
follow<;

Gezrra Scheme

Level of cost recovery
T'lble I <;how<; the cdlculatlon of co<;t recovery In

the Gezlr<l Scheme for the <;tudy penod Co<;t<; to
recover dre compo<;ed of dctual admInI<;tratlve ex­
penditure of the Gezlr<l Scheme and actudl expendi­
ture of the MOl In GeZlra (actudl co<;t<; of water
m<ln<lgement In the <;cheme) Actual collectlon<; rep­
re<,ent what 1<, actu<llly leVied Vld the l<lnd <lnd water
ch,lrge <;y<,tem on dll crop<; In Gezlrd Then actual
collectlon<, dre related to the co<;t<; to recover <lnd
percent<lge<, to e<;tlm<lte the level of recovery are
cdlculated It C<ln be '>een that durIng the ,>tudy pe­
flod the level of co<;t recovery In Gezlra ranged
from a minimum of 40% In dgflcultural <;ea<;on
1984/85 to d maximum of 66% In 1990/91 The
dverdge level of co<;t recovery for the <;tudy penod
wa<,52%

AnalySIS 01 unrecovered costs
The unrecovered co<,t of GeZlfd wa<, analyzed

utillLlng <l financldl Vdfldnce dndly<;l<; methodology
DJI"-erm,m (1988) ot the World Bank m Sudan,
offered four red<,on<, why '>ome co'>t'> dre not
rl.covered

The ,lgnculturdl corporation'> dnd the Mml<,try
of Irng<ltlon h<lve alw Iy<; overrun their budget<;

2 The pl<lnned productIOn <lred 1<, reduced Idter In

lht. <lgrlculturdl <;ed<;on due to IrngatlOn prob­
lem<' <lnd other red<,om

1 Ten,mt<; do not PolY their due<, of Idnd and wdter
<.h,lrge<, m full for vanou<; red<,on<,

4 L<lnd ,md W<ltl.r r<lle,> <lre recalculdted e..lch '>e<l­
'>on bd<,ed on percentage Incre<l<;e<, over dctually

II GeZlrd JUUd] ddm In 1
1cx pend llurc

I + I

lMOI actual cxpcndllurcJ
for Gczlra

II Gczlrd ddm In II
budgct

I + I

lMOl budgct lorJ
GczlrJ

Table 1 Gezlra Cost recovery
Costs 10 recover (£S 000)

MOl actual Actual Cost
Gezlra actual expenses In collections recovery

Season expenditure Gezlra Total (£S 000) (%)

1981/82 10425 16052 26477 17078 65
1982/83 16162 19998 36159 16745 46
1983/84 32215 26671 58886 27172 46
1984/85 37991 28685 66676 26466 40
1985/86 40963 30880 71844 44955 63
1986/87 66476 42602 109078 54240 50
1987/88 76764 76472 153237 66547 43
1988/89 121 083 107703 228786 96760 42
1989/90 107261 184865 292126 134560 46
1990/91 136846 242996 379842 252719 66
Total 646186 776924 1 423110 737242 52
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Table 2 Gezlra Administrative account budget compared with actual expenditures (£5000)
Gezlra administrative account budget vs MOl budget and actual expenditure

actual expenditure m Gezlra Combmed

Cost overrun Actual Cost overrun cost overrun
Season Budget Actual variance (SGB) Budget expenditures variance (MOl) variance

1981/82 9767 10425 (658) 14774 16052 (1278) (1935)
1982183 14453 16162 (1 709) 17519 19998 (2479) (4188)
1983/84 18120 32215 (14095) 30771 26671 4100 (9996)
1984/85 38008 37991 17 22174 28685 (6510) (6494)
1985/86 48 635 40963 7672 27386 30880 (3494) 4178
1986/87 48 886 66476 (19591) 37795 42602 (4807) (24397)
1987/88 53806 76764 (22958) 47376 76472 (29097) (52055)
1988/89 71 911 121 083 (49173) 53045 107703 (54658) (103831 )
1989190 103556 107261 (3705) 124755 184865 (60110) (63815)
1990/91 122850 136848 (13996) 243 050 242996 54 (13942)
Total 527991 646186 (118195) 618645 776924 (158278) 276474

Budget rate variance Land and water rates are
theoretIcally set on the baSIS of approved budgets,
but, In fact each year rates are set based on per­
centage Increases over hlstoncally approved budg­
ets When the budgets for any year are approved,
they have always been more than the raised actual
budgets To thIS extent, another variance called
budget rate vanance occurs It results from a

budgetIng error that affects the process of settIng
the rate ThIS vanance can be quantified as follows

IActually approved Gezlral IHlstoncally approved l
admm budget l MOl and Gezlra j

+ - budgets raIsed bylActually approved MOl j percentage factors
budget for Gezlra

One dIfficulty In calculatIng thIS vanance was
that the percentage Increases that the land and wa­
ter charge commIttee used dunng the study penod
could not be obtaIned Consequently we worked
backwards, multiplying the land and water rates by
the budgeted areas for each crop Then we summed

Table 3 Budget rate vanance (£5 000)

these amounts to aITIve at the raised hlstoncal
budgets Table 3 shows that the aggregate budget
rate varIance for the study penod I'> 17% of total
Gezlra and MOl budgets

Area cutout VQllance Another contnbutor to re­
covery shortfalls IS the fact that planned areas are
put out of productIOn later In the season due to
shortages of lITIgatIOn water Because the approved
budgeted costs are to be recovered through the
charges on all the planned productIOn areas a van­
ance anses, termed area cutout vanance ThIS
vanance can be quantIfied as follows

I Charge rate l I Charge rate l
I x I I x I

l
Planned ProductlOnJ -lActual ProductlonJ

area are~

Budgeted land and water charge IS the multipli­
catIOn of planned productIOn area'> and charge
rates, whereas accrued land and water charge IS the
multIplicatIOn of actual productIOn areas and
charge rates Table 4 shows the aggregdte area cut-

Season

1981/82
1982183
1983/84
1984/85
1985/86
1986/87
1987/88
1988/89
1989/90
1990/91
Total

SGB budget

9767
14453
18120
38008
48 635
46 886
53806
71911

103556
122850
527991

MOl budget

14774
17519
30771
22174
27386
37795
47376
53045

124755
243050
618645

Rate based Budget rate
Total budget variance

24541 26060 1518
31972 23974 (7998)
48 891 38317 (10574)
60182 41 071 (19111 )
76022 58826 (17196)
84680 69141 (15539)

101 182 86374 (14808)
124956 119943 ( 5013)
228311 173161 (55150)
365900 314762 (51139)

1 146 637 951627 (195010)

145



Issues In AfrIcan Rural Development 2

Table 4 Gezlra Area cutout variance and tenants'
debts variance (£S 000)

out van,mce which <lmount<; to 5 7o/c of budgeted
I,md ,md w<lter ch,lrge<;

It 1<, worth mentlOnmg th<lt all the crop<, exu.. pt
<,orghum h<lve <'hown unfavorable <lre<l cutout v<ln
,mce<, ProductIOn <lrea<; mltl<llly pI<Inned for other
crop<, <Ire l,lter reduced <lnd re-alloc<lted to <,orghum
a<; It requlre<, lec;<, lITIgatIOn Comequcntly thc an.. a
cutout variance due to other crop~ 1<, partly off<,et
by extrd kVle<; on <;orghum grower<,

Tl nantl (h btl varrance The agncultural cor
por,ltlOn<; dccrue a<; their pnmary mcome I<lnd ,md
w,lter c1Mrge<, on ,til crop<; To the extent that all or
pdrt of the dccrued land and water ch<lrge<, <Ire not
colkcted the dgncultural corpordtlOn<, record fl.

c.clv<1ble<, on their book<; of account<; which repre
<,ent ten,mt<; debt<, A<; ,1 matter of fact uncollected
Idnd and water chdrge<; dre only one <;ource of tcn
<lnt<, debt<; Co<,t<, of mput<; <;ervlce<; dnd ca...h ad
Vdnce... could <11<;0 end up a<; debt<, If rcvenue... do
not cover productIOn co<;t<; In thl<; <,tudy we <1rc
only concerned With tenant<; debt<, dttnbutdble to
I,md and w<lter charge<; (LWC) To qU<1nttfy thl ...

Season
1981/82
1982183
1983/84
1984/85
1985/86
1986/87
1987/88
1988/89
1989/90
1990/91
Total

Area cutout
vanance
(1830)
(2331)
(1702)

(883)
423

(630)
(1 134)
(5725)
(1 651)
9999

(5463)

Tenants debts
vanance
(7152)
(4898)
(9943)

(13722)
(14293)
(14271)
(18692)
(17457)
(36951)
(72 042)

(209422)

V<lndnCe the followmg 101 mul<1 W<1<; u...ed

Accrued LWC - ALludlly reLOvered LWC

The d<ltd we collected glve<; Idnd and water
charge<; tenant... debt ... vallance by crop (whereas In

table 4 It I'> ...hown a<, aggregate) All crop<; have
unfavorable vanance although the Vdnance due to
...orghum predommdte...

Vanance
(£S 000) % of total

Cotton 32 436 15 8
Wheat 31106 148
Groundnut 12 908 6 0
Sorghum 121 324 578
Vegetables 11 648 56

Total 209422 100

The l<1nd ,md Wdtll chdrgc ... tLnant... debt<, V<1nance
I'" alarmmg It Kcounh fOi ~ 1% of unrecovered
co<,t ... (table 'i) Moreover thL van<1ncc due to <,or­
ghum account<, for 'i7 W'-'t- of the totdl V<1nance
Intcrvlewee... 10 GL71ra mJnJgLmLnt <lttnbute thl<' to
the followlOg

I Sorghum I'> <1 tLn,mt<, Lrop that I'" out of the con­
trol of m<1n<1gcment HLnLL the pohcy IS thdt ten­
ant ... have to pay IJnd and W<1ter charges for sor­
ghum 10 CJ...h HO\\eVLr, debt<, accumulate
becJu...e ten<1nh aIL lIthLr unwlllmg to p<1Y or
...eldom h<lvL eXcL ...... L<I ...h to P<lY

2 The pi JdlCL In GCZ1r I I'" tlMt m<lnagement deblt<;
l<1nd <1nd WJtll chJrgL'" dUL from ...orghum to 10­

dlvlduJI cotton Jccount<, when f<1rmer<, fad to
P<lY c<1...h But mo... t of thL ten<1nt<, who grow sor
ghum either do not grow colton or hJve Incurred
lo......e ... on theIr colton account,>

~ Sorghum 1<, not cl La h crop but the ... t<lple food
for fdrmer<, A... .I rL ult payment of l<1nd dnd

Table 5 Gezlra Summary of variances 1981/82-90/91 (£S 000)
Cost overrun Budget rate Area cutout Tenants debts

Season variance vanance vanance variance Total
1981/82 (1935) 1518 (1830) (7152) (9399)
1982183 (4188) (7998) (2331) (4898) (19414)
1983/84 (9996) (10574) (1702) (9943) (32215)
1984/85 (6494) (19111) (883) (13722) (40 210)
1985/86 4178 (17196) 423 (14293) (26888)
1986/87 (24397) (15539) (630) (14271 ) (54837)
1987/88 (52055) (14808) (1 134) (18692) (86690)
1988/89 (103831) (5013) (5725) (17457) (132026)
1989/90 (63815) (55150) (1651) (36951) (157566)
1990/91 (13942) (51 139) 9999 (72 042) (127123)
Total (276474) (195010) (5463) (209422) (686368)
Aggregate variance
relative to total
unrecovered costs (%) 40 28 08 31 100
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Table 6 Rahad Cost recovery
Level of Unrecovered costs

Cost to recover Actual recoveries recovery (Total variance
Season (£S 000) (£S 000) (%) £S 000)

1981/82 15601 3248 21 12353
1982/83 16722 3129 19 13593
1983/84 17604 5355 30 12250
1984/85 22380 7244 32 15136
1985/86 24544 15000 61 9544
1986/87 28657 19082 67 9575
1987/88 30506 22871 75 7635
1988/89 33952 25315 75 8636
1989/90 38629 26420 68 12208
1990/91 45481 36929 81 8552
Total 274074 164592 60 109482

water charges m cash has always been dIfficult
4 The favorable sorghum area cutout vanance IS

another reason for the alarrmng sorghum ten­
ants' debts vanance Cutout areas reallocated to
sorghum mostly end up a~ contnbutors to ten­
ants debts

Summary of vanances
Table 5 summanzes the vanances, whIch to­

gether add up to total unrecovered costs due from
land and water charges It can be seen that unre­
covered land and water charges are dommated by
the cost overrun varIance amountmg to 40% Ten­
ants debts varIance accounts for 31 %, followed by
the budget rate vanance amountmg to 28% How­
ever, the area cutout varIance IS neglIgIble These
percentages pmpomt certam polIcy Issues and man­
agement processes to target for revIew For m­
stance the cost overrun varIance enables us to
questIOn the proper functIOnmg of the budgetmg
process The budget rate vanance questIOns the rate
settmg process, whereas the tenants' debts varl-

ance pomts to the mefficlency of the collectIon
system

Rahad Scheme

Level of cost recovery
The level of cost recovery m the Rahad Scheme

IS calculated as the percentage of actual recovery to
the cost-to-recover Actual recovery IS the collec­
tIOn from tenants In the form of land and water
charges as recorded m the books of accounts Cost­
to-recover IS the summatIOn of actual admml'>tra­
tIve expendIture by Rahad and actual water man­
agement expendIture by the MOl m Rahad

Table 6 shows that the level of cost recovery
was as low as 19% In financIal year 1982/83, but
as hIgh as 81 % m 1990/91 Clearly the recovery
level was too low m the first 4 years after the mtro­
ductIon of the land and water charge polIcy How­
ever from 1985/86 onwards the level of cost recov­
ery notIceably mcreased from a mmlmum of 61 %

Table 7 Rahad Summary of variances 1981/82-90/91 (£S 000)
Tenants debts BUdget rate Area cutout Cost overrun

Season variance variance variance variance Total
1981/82 (3515) (7211) (725) (901) (12353)
1982/83 (3583) (8907) (732) (372) (13593)
1983/84 (6088) (5811) 541 (892) (12250)
1984/85 (4675) (6207) (1 155) (3098) (15136)
1985/86 (451) (6525) (1 974) (594) (9544)
1986/87 (355) (5954) (299) (2267) (8875)
1987/88 (207) (4679) (2279) (470) (7635)
1988/89 (3243) (1 182) (2490) (1 721) (8636)
1989/90 (7923) 2773 (3004) (4054) (12208)
1990/91 (11 324) 17801 (12108) (2922) (8552)
Total (41 365) (25903) (24225) (17290) (108783)

Aggregate variance
relative to total
unrecovered costs (%) 38 24 23 15 100
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to <l m,IXlmum of 81 % The <lverage co<,t recovery
for the <,tudy penod 1<, 60%

Analysl~of unrecovered cost
Unrecovered co<,t <lmount<; to £S I09 mIllIon m

nommal terms (t<lble 6) Thl<; !>um dltematlvely
called the total vanance can be analyzed accordmg
to thl. maIn rea<,on<; underlymg unrecovery Co<;t
overrun <lrea cutout tenante; not paYIng and the
e;ettIng of ratee; lower than they e;hould have been
are <,uch red<,On'> Applying the formulae; Introduced
In the Gezlra analy!>le; the total vanance ha<, been
broken down Into four components as <;hown In
tdblc 7 The total vandnce Ie; domInated by the ten­
dnt<, debte; varIance amounting to 38% The budget
rate vanance and the ,uea cutout vanance are 24%
and 21% respectIvely Of least Importance Ie; the
coe;t overrun varIance 15%

Tenant\ debt~ vanance Tenante; debts due to
unrecovered land and water charges, over the e;tudy
penod <lmount to £S41 4 mIllion, whIch 1<, equ..l1 to
20% of wh<lt the <,cheme ha!> accrued over the <,ame
perIod (tdble 8) However lookIng at the annual
varIance In relatIOn to accrued cost<, reve<lh no
cone;lstency The rdtlO of tendnt!> debt<, to <lccrued
charge<, wae; a<, low d.. I% In one sea<,on, but d<,
high a<, 51% In dnother A number of reasone; hdve
beLn explored to expldln why thl<' r,ltlO 1<, <,0 differ­
ent from one ye<lr to another
I Co"t<, dccrued but nol paid In a prevlOue; "ed<,<>n

could be recovered In dny of the folloWIng
<,l. ..\e;on<,

2 Lmd ..md wdtcr charge<, on tenante; own crop..
(groundnul<' <,orghum dnd vegetable<,) are deb­
Itcd to Indlvldudl colton dccount<; If they drc not
p..ud In ca<;h Immediately For thdt rea<;<m <,uch

Table 8 Rahad Tenants' debts variance
Land and water charges

(£S 000)
Season Accrued Recovered Variance %

1981/82 6763 3248 (3515) 52
1982183 6711 3129 (3583) 53
1983/84 11 443 5355 (6088) 53
1984/85 11 918 7243 (4675) 39
1985/86 15451 15000 (451 ) 3
1986/87 19438 19082 (355) 2
1987/88 23078 22871 (207) 1
1988/89 28558 25315 (3243) 11
1989/90 34344 26420 (7923) 23
1990/91 48 252 36929 (11 324) 24
Total 205957 164592 (41 365) 20

charge<, could be recovered only In good cotton
<,easons

1 Debt collectIOn Ie; more vIgorous In some seasons
dependIng on the MInI!>try of Fmance, whIch
InItlatee; collection only when It encounter<; sen­
ous budget deficIts
Budget rate vanance The budget rate varIance

evaluate<; the proce<;e; whereby land and water rate<;
are 'let The n<ltlOnal land and water commIttee has
never e;el the exact rale<, that wIll enable cost recov­
ery From 1981/82 to 1988/89, rate<; were 'let lower
thdn they <'hould have been by a<, much d<; 54% In

one <,ea<,on (tdble 9) However the<,e gape; have
contInuou<,ly narrowed to reach only 4% m
1988/89 The <,teady declIne reflect<, the learnmg
procee;e; a<;e;ocIated with the budgetmg expenence
In the I...<,t two <;ea<;on<, of the <,ludy pellod, rates
were <,et hIgher thdn they !>hould hdve been by 8%
and 4201- re<,pectlvely Although the favordble
budget rdte vanancee; m the la<;t two <,ea<;one; poe;l­
tlvely affect the total vanance <lnd thu<' co<;t re­
covery theIr effect 1<, negdllve on equIty, a con­
<,trdInt of co<,t recovery

Table 9 Rahad Budget rate variance
MOl budget Rate based BUdget rate Variance as

Season Rahad budget for Rahad Total budget variance %of
(£S 000) (£S 000) (£S 000) (£S 000) (£S 000) budget

1981/82 9500 5200 14700 7488 (7 211) 49
1982183 10850 5500 16350 7443 (8907) 54
1983/84 11 212 5500 16712 10902 (5811 ) 35
1984/85 12501 6780 19281 13074 (6207) 32
1985/86 15750 8200 23950 17425 (6525) 27
1986/87 17441 8950 26391 20437 (5954) 23
1987/88 20916 9120 30036 25357 (4679) 16
1988/89 22730 9500 32230 31048 (1 182) 4
1989/90 24125 10450 34575 37348 2773 8
1990/91 25619 16940 42559 60360 17801 42
Total 170643 86142 256785 230882 (25903)
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Table 10 Rahad Aggregate area cutout variance (£8 000)
Season

1981/82
1982/83
1983/84
1984/85
1985/86
1986/87
1987/88
1988/89
1989/90
1990/91
Total

Cotton
(186)
(538)

1045
(880)

(1230)
(801)

(2010)
(2184)
(1 882)
(5704)

(14370)
58%

Wheat

(148)
(3803)
(3951)

16%

Groundnuts
(508)

(83)
(314)

(11 )
(238)
(449)

(63)
(388)
(106)
(440)

(2599)
10%

Sorghum
(32)

(111 )
(190)
(264)
(506)
951

(207)
82

(868)
(2161)
(3306)

16%

Total
(725)
(732)
541

(1 155)
(1 974)

(299)
(2279)
(2490)
(3004)

(12108)
(24226)

100%

Area cutout vanance The area cutout vanance
evaluates the effects on cost recovery from the
combmed mefficlency m agncultural management
(scheme adminIstratIOn) and water management
(MOl) Area IS cut out of productIOn because of
shortages of mputs and lITIgatIOn water It IS eVI­
dent m table 10 that the area cutout varIance IS
dommated by cotton area cutout varIance, WhIch
accounts for 58% of the total As the cotton occu­
pies, on average, 50% of the total productIOn area,
It can be concluded that cotton IS responsIble for
more than ItS JustIfiable share of unrecovered costs
by 8% of the total area cutout variance IntervIew­
ees saId that of all crops cotton IS the most demand­
mg for mputs and water so It suffers more cutouts
than other crops

Cost overrun variance The cost overrun van­
ance explores the mefficlency of the budgetmg
process and evaluates how such mefficlency affects
the recovery of land and water cost Budgetmg m­
effiCIency eXIsts at the stage of budget preparatIOn,
the follow-up stage, or both For the study penod,
the combmed cost overrun vanance for both Rahad

and the MOl m Rahad, £S 17 3 mIllIon, IS 16% of
total unrecovered cost for the same penod (table
11) Rahad contnbutes 68% of thIS varIance,
whereas, the MOl m Rahad contnbutes 32% This
IS Justifiable because the actual total expenditure
(cost-to-recover) for the study penod IS 67% for
Rahad and 33% for the MOl 10 Rahad

LookIng at the cost overrun vanances Independ­
ently, the Rahad variance amounts to 6 9% of ItS
actual admInistrative expendIture The MOl In Ra­
had vanance equals to 6 4% of ItS expenditure
These low ratIOS rmght suggest budgetmg effi­
ciency rather than 10efficlency However thIS IS not
the case These ratIOS are aggregates that conceal
senous budget overruns that m some years reach
30%

Polley AnalySIS and Implications

Empmcal and conceptual studIes have ap­
proached the water charge problem through an
analytical framework emphaSIZIng cost recovery,
eqUIty and faIrness, admInIstratIve IneffiCIency and

Table 11 Rahad Budget compared With actual expenditure and the cost overrun variance (£8 000)

ActualSeason Budget

Rahad MOl In Rahad Combined
Cost overrun Cost overrun cost overrun

variance Budget Actual variance variance
1981/82 9500
1982/83 10 850
1983/84 11 212
1984/85 12 501
1985/86 15 750
1986/87 17441
1987/88 20916
1988/89 22 730
1989/90 24 125
1990/91 25 619
Total 170643
Variance relative to budget (%)

9900
11 211
12191
14314
16421
19530
21802
23953
25125
27930

182378

(400) 5200 5700 (500) (901)
(361) 5 500 5 511 (11) (372)
(979) 5500 5414 86 (892)

(1 814) 6780 8065 (1 285) (3098)
(671) 8200 8 123 77 (594)

(2 089) 8950 9 127 (177) (2 267)
(886) 9120 8703 417 (470)

(1 223) 9500 9998 (498) (1 721)
(1006) 10450 13503 (3053) (4054)
(2311) 16940 17551 (610) (2922)

(11 735) 86 142 91 696 (5555) (17290)
69 64 67
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pr.lctlcahty Th .... pdrt of the paper analyze<; the
Il.<,ulh m light of prevlOu<; empmcal and concep­
tu,ll WOI k to d<;<;e ...... eXI<;tmg pohcle<;

Cost Identification and control

Co... t<, mcurred by the agncultural corporatlOn<;
.md the Mml<;try of IrrigatIOn (MOl) are not well
IdLntlfied or controlled IrrigatIOn co<;t<; have been
c.l.Mdied mto four heddmg<; Chapter I Chapter II
Ch.1pter III and Development Thl<; cla<;<;lficatlOn
mdY not bc appropnate for decl<;lOn mdkmg pur­
po<,c<, ... uch a.. prlcmg water Recld<;<;lfymg co<;t<;
.llcordmg to behdvlor (dlrect/mdlrect fixed/van­
.1ble) and accordmg to type (product/penod m­
put/ldbor/overhead) could be more appropnate and
u..eful Second the agricultural corporatIOn'> and
the MOl hdve continuously overrun their budgets
by dn dverdge of more than 10% Thl<; mdlcate<;
thdt budget<; dre carele<;<;ly <;et financial control 1<;
not exercl<;cd or both It 1<; unfair that unproduc­
tive lITelev.mt, and extrdvagant co<;t<; are pa<;<;ed on
to the mer<; of lITIgatIOn <;ervlce<; An Improvement
through the In<;tdlldtlOn of proper co<;t and man­
.lgemLnt accountmg <;y<;tems would Improve recov­
ery performance through the enhancement of PrlC­
mg on one hand dnd financial dl<;clpllne on the
othcr

Cost recovery

The World Bdnk dnd Sudan Government have
... tdtLd, .1... thea cost recovery objective an
optimum recovery level (le<;<; than full) for

1988/89 but full co..t recovery dfterwards Table
I2 comp.lre ... three prevlOu<; <;tudle<; and thiS one
ThLIL dre "'Igmficant methodologlcdl difference..
dmong the...e <;tudle<; Flr<;t, the degree of coverage
V.1flL'" from I to 10 year<;, which dffect<; the compa­
r.lblhty of re ... ulh Second the <;tudle<; hdve vaned
With le ...pect to the denommdtor figure<; u<;ed In cal

culatmg recovery leve\<; While the pre<;ent <;tudy
and Abmhord (1989) u...ed dctudl expenditure the
other ..tudle<; u<;ed dccrued chdrge<; However, all of
the <;tudle<; u<;ed actual collectlon<; of Idnd and wa­
ter charge<; d<; thea numerator

The findmg<; of the pre...ent <;tudy, ..upported by
all prevIous studIe... , <;how thdt the agrlculturdl cor­
pordtlOn... dre f,if from dchlevmg full co..t recovery
The ... tudle ... thdt u...ed dCtUdl expenditure .1 ... lhelr
denomIndtor... reported lowLr level'> of co..t recovery
(20Ok 520k dnd 60Ok) thdn tho..e lhdt u...ed dccrued
chdrge.. (79C/c 81lle dnd 91 q) The cdlculdtlon of
the level of co<,l recovery ...hould be bd...ed on dCtUdl
expcndlture and nOl dLcrued chdrge... EVidence 1M..
shown that actual expenditure hdS dlwdy<; lal gely
exceeded accrued chdrge ... becdu~e

I The dgrlcultural corpordtlOn... have dlwdy'" over­
run their budgeted expenditure

2 Ldnd dnd wdter rdle ... hdve dlwdY~ been ..et lower
thdn <;hould hdve been becdu...e of the erroneous
pracllce of bd<;mg rdte ... on prevlOu~ plans plu~

an arbltrdry percentdge InCred<;e
3 The dgrlculturdl corpordtlOn'> tdke oUl of pro­

ducllOn ~ome pldnned dred In mld<;edson due to
IITIgdtlOn dlfficultle ...

It ..hould be noted thdt our ,>tudy dnd Abu'>hord
(1989) obtamed largely different re<;ult<; of co<;t
recovery level'> m Gezlra even though both of them
u<;ed actual expenditure a<; their denOmlndtor<; The
former aITIved dt d level of 52% wherea<; the latter
obtamed d re<;ult of 20o/c We dttrlbule lim vana­
tlOn to the degree of coverdge, bemg 1 yedr,> for
Abu<;hord but 10 yedr<; for thl'> <;tudy Takmg an
average from our ddta for the <;ame penod ..tudled
by Abu<;hora we hdve obtdlned a re'>ult of 45%
mdlcatmg that the..e 1 yedr.. exlublt much lower
recovery level'> thdn the overdll dverdge

Co<;t recovery performdnce calculated on a crop
ba<;l<; vane<; from one crop lo another Crop recov
ery performance I'> calculdted a<; the ratio of actual

Table 12 Average cost recovery In Gezlra and Rahad schemes

Study Scheme
Abushora (1989) Gezlra
Land and Water Charge StUdy Gezlra Rahad

(Water Committee 1988) and Haifa
AUAC (1990) Gezlra
This stUdy Gezlra and Rahad
AdVISOry Unit for Agncultural Corporations

Degree of coverage
(no of years)

3

3
1

10
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Penod
1985/86 87/88

1985/86 87/88
1989/90

1981/8290/91

Average cost recovery
20%

97% Gezlra 91 % Rahad
81%

52% Gezlra 60% Rahad
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collectiOns attnbutable to a crop to land and water
charges accrued on that crop Table 13 reports the
results of three studies, which all agree that, vege­
tables and cotton have the highest recovery per­
formance Vegetables have the highest returns
(AVAC 1990, Water Committee 1988) so farmers
who grow them are better able to pay In contrast
cotton IS fully controlled by the government, which
collects the proceed'> and then deduct'> land and
water charges before any payments are made Sor­
ghum, groundnuts, and wheat have lower recovery
performance because they have lower returns and
are not controlled by the government If a crop IS
not controlled by the government, farmers market It
themselves, collect the proceeds and often escape
paymg the land and water charges It can be con­
cluded that crop recovery performance IS mamly
determmed by the extent of crop control by the
government and crop profitabilIty (returns), which
enhances farmers abilIty to pay

However, despite ItS effectiveness m achlevmg
hIgh recovery performance, crop control should be
carefully and cntlcally Viewed On the one hand, It
IS at odds With the free-market pnnclple It IS a
paradox that the present government claims to have
mstltuted agncultural polICies conformmg With the
market economy On the other hand crop control
means producer pnces, which have always dlsmo­
tlvated farmers In Gezlra there IS an abundance of
eVidence that farmers have abandoned or decreased
cultIVatiOn because of government control There­
fore the high cost recovery performance of cotton
should not be mlsleadmg It should not be under­
stood as a positive mdlcator that would enhance
agricultural development The Improvement of crop
profitabilIty seems to be the best strategy to en­
hance cost recovery performance and simultane­
ously to Improve agncultural development

The land and water charge study (Water Com-
mittee 1988) arrived at the conclUSiOn that

Croppmg pattern and tenancy sIze affect the recov­
ery rate In Rahad for e...ample cotton occupIes a
large portIOn of the scheme about 50% of the total
area In Gezlra and New HaIfa the area grown by
cotton represents 31 % and 33% of the whole area
respectIvely Therefore It could be argued that the
area grown by cotton would reflect the recovery rate

The higher recovery level m Rahad compared
WIth Gezlra can not be SImply attnbuted to crop

Table 13 Cost recovery by crop (%)
Land and water charge ThiS study AUAC study

stUdy (3 yr avg) (10 yr avg) (1 yr)
Crop Gezlra Rahad Gezlra Gezlra

Cotton 91 92 90 96
Wheat 77 87 94
Groundnuts 47 87 76 70
Sorghum 47 87 52 55
Vegetables 100 93 91

Avg 79 91 80 81
In Rahad due to accounting problems we could not calculate

recovery by crop because the actual collections could not be
segregated

pattern and tenancy SIze It IS true that crop pattern
and tenancy SIze vary from Rahad to Gezlfa, but It
IS dIfficult to establIsh a correlatiOn or causatiOn
Instead, recovery levels are hIgher m Rahad be­
cause the recovery level of cotton IS normally
hIgher m all schemes--eotton IS controlled by the
government, WhICh makes cost recovery easy to
exerCIse Also, farmers m Rahad were accustomed
to paymg land and water charges because the sys­
tem was mtroduced when the scheme began In
contrast the land and water charge was recently
mtroduced m GezIra where farmers had preVIOusly
had a dIfferent practice

ThIS study, unlIke previOUS work, did not stop
WIth the calculatIOn of recovery levels, but went
further mto the finanCial analySIS of unrecovered
costs Unrecovered costs are not all the result of
tenants' faIlure to pay, as offiCIally understood In
fact other reasons such as the overrun of budgets,
low budgeted land and water rates, and the ehml­
nation of some areas mIdseason contnbute most to
unrecovered costs Nonetheless, the books of ac­
counts (officIal understandmg) conSIder all unre­
covered costs as tenants' debts

Tenants' debts, accordmg to the books of ac­
counts, have mcreased enormously dunng the last
two decades to the extent that agncultural devel­
opment m the lfngatIOn subsector IS adversely af­
fected Debts have accumulated over the years and
only small portIOns are bemg repaid HeavIly m­
debted farmers may not receIve profits, even m a
good season, because of the repayments of prevIOUS
debts As a result, such farmers are not motIvated
to produce, and often abandon farmmg altogether
A farmer may neglect a crop because It IS heavIly
mdebted, shIftmg hiS efforts to an umndebted one, a
practice that IS adversely affectmg scheme level and
overall agncultural strategIes The Illegal sellIng of
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Input<, J populJr pIJCtlCC In IrngdtlOn <;cheme<; ha<;
!x-en ob<,crved to be mon.. common dmong 10debted
fMmer<, The <,trong f,lrmcr<, umon of Gezlra went
on <,tnke tWlec dUring till. 1980<, demdnd10g debts
forglvenc<,<,

A<, d con<,equence thc government ha<; contlnu
ou<,ly Intervened cnforclng pol!cle<, that range from
<,tnngent debt<; collLclion dlrectlve<, to debt<; for
glvene<,<, In fJct ""hen the govLrnment decided 10
1980 to chdnge productIOn lelJtlOm from the
JAS to the lAS one of the red<,Oo\ wa<, debt<; Whdt
,<, the redllty of the<'L debt<, then')

Tim dn,ily<,l<, chdlILnge<; the official practlce­
on which policy IM<, dlwdY<' been ba<;ed-whlch
lOO\lder<, ,III unrec()l,ercd Idnd dnd water charge<, d<,
ten IOt<, debt<, In f let thrce ot the four red<,on<;
leddmg to unrecovered lO<'t<, rcflcct the managenal
ineffiCiency of the dgnculturdl corporatIOns For
thdt rea<,on unrecovcred co<,t<, due to budget over­
Iun<, low budgctl.d rdtl.<, dnd dred cutouts <;hould
not be p,l<,<,cd on to LlrmLl<, Recla<'<'lfymg unre­
covLTed co<,t<, dccord1Og to mdndgellal ineffiCiency
on one h,md dnd fulUle of tendnt<; to pay on the
other Tl.. vedl<, thdt tendnt<, <'hould hdve been re
<,pon<,lble for only ~or~ ..tnd ~grYc- of unrecovered
Idnd and w Iter dMrge<, m Ge71rd dnd Rahad re­
<,pl.ctlvely Over the yedr<, redl dLbt<, In Gezlfa dnd
Rdh'ld <,eLlTI to be very low compared with their
ofticlal Ievel<' ,1<' tdble 14 demon<,trdte<,

The cxceptlon,llly high r,ltlO<' of redl debt<, to
book dcbt<, m Gellf,l 10 1981/82 (76o/() <lnd
1990/91 (')2('/() nced to bL expldmed The fir<;t yeJr
for the land <lnd wdter eh<lrgL <,y<,tem Wd<, 1981/82
dnd re<,entment of new It!Ld<, wa<, naturdl In
1990/91 the government <,hlftl.d <lgnculturJI re-

<;ource<; from cotton to wheat m <In <lttempt to c1o<,e
a <;enou<; food gap Becau<;e whedt h<l<, <I lower re
covery level, tenant<; debt<; mcred<,ed The high
figure<; In Rahad In 1989/90 and 1990/91 (5~lk <lnd
44%, respectively) reflect the 1Otroductlon of whe<lt
10 Rahad at the expeme of cotton begmnmg In

1989/90
We therefore recommend <I policy optIOn thdt

would call for the analy<;l<; of unrccovcred Idnd <lnd
water charge<; accord1Og to the underlymg rC<l<;on<,
<;0 a<; to a<;<;lgn respomlbl!lty fairly We propO<'l
that only unrecovered I<lnd <lnd water charge<; due
to tenant<; failure to pay (the dIfference between
accrued land and water chdrge<; <lnd dctual coHec
tum<;) <;hould be cOO\ldered <1<, tendnt<, debt<, Th()<,L
due to managerial mefficlCncy <'hould be bl,uTIcd on
management <;0 a<, to encourage findncldl dl<,ClpllnL

EqUity and fairness

The pncIng of land Jnd wdter <,ervlce<, hd<,
mamly been ba<;ed on the number of wdtermg PCI
<;ea<;on that a crop reqUlre<; d<; detennlned by <;pe
clall<;t<; of the Agncultural Re<;earch CorporatIOn
However empmcal eVidence ha<; proved that <,ome
crop<; have not received what the <;peclal!<;t<; rec
ommended due to vanou<; m IgatlOn manJgement
problem<; The head-tal! phenomenon of large <;calc
graVIty lITIgatIOn (Fakkl Elobled dnd Elbddwi
1985) canal ma10tenance dlfficultle<; <lnd farmer<;
ml<;behavlOr (<;teal1Og water flOWIng to <I neighbor
at mght) are example<; of <;uch problem<, A<; a con
<;equence It ha<; been found th<lt In both Gezlrd Jnd
Rahad, only vegetable<; and <;orghum have received
the reqUired number of IITIgatlOm or more Vege

Table 14 Real debts compared with offiCial (book) debts due to land
and water charges (LWC)

Gezlra Rahad
Book debts due Real debts Book debts due Real debts

Season to LWC (£S 000) (£S 000) % to LWC (£S 000) (£S 000) %
1981/82 9399 7152 76 12353 3515 28
1982/83 19414 4898 25 13593 3583 26
1983/84 31 714 9943 31 12250 6088 50
1984/85 40 210 13722 34 15136 4675 31
1985/86 31488 14293 45 9544 451 5
1986/87 55838 14271 26 9575 355 4
1987/88 86689 18692 22 7635 207 3
1988/89 132027 17457 13 8636 3243 37
1989/90 157567 36951 23 12208 7923 65
1990/91 137123 72042 52 8552 11324
Total 701469 209421 30 109482 41364 38
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tables and sorghum enjoy the utmost comrrutment
of farmers because vegetables provIde the hIghest
returns and sorghum IS the staple food Even If all
crops receive the nght number of ImgatIOns, the
measure sull suffers a major drawback Dehvenes
are not of a standard nature as neIther the volume
nor the duratIOn of a delIvery are measured

The pncmg system also assumes that crops re­
ceive equal amounts of admmIstraUve serVices, so
land charges are umform Empmcal eVidence has
proved that admmlstratIve services have vaned
across crops due to the government preference for
cotton (a strategic cash crop) and wheat (a strategIc
Import-substitutIOn foodcrop) As an example, cot­
ton has received 50% of the admmlstratlVe services
m Gezlra and 63% m Rahad

The natIOnal land and water charge committee
has been usmg MOl actual expenditure m 1980/81
(is 14 mllhon for Gezlra and £S3 ml1hon for Ra­
had) as a base to calculate the water charges for the
successive seasons after makmg a hypothetical an­
nual mcrease ThiS methodology IS not sCientific
and may either understate or overstate rates Actual
expenditure has progressively mcreased to reach
£S243 mllhon and £S 17 6 rrulhon m 1990/91 for
GeZlfa and Rahad, respectively

These findmgs have far reachmg ImplIcatIOns for
the water charge system and ultimately agncultural
development Cost allocatIOn between crops IS diS­
torted and accordmgly some crops are unfairly
taxed ThiS Will reduce their profitabilIty, which
may ultimately lead farmers to abandon farmmg
these crops altogether Unfairness could also creep
m adversely affectmg the relatIOnshIp between us­
ers and supphers of lfngatIOn water DistortIOns
could lead to over- or undertaxatIOn of farmers
While the former may force farmers out of the job
the latter may threaten the sustamabllIty of lfnga­
tIOn services at least m the long run Therefore, for
pollcy consideratIOn, the water charge system
should consider the mefficlency of supphers along
With the VarIatIOns among crops m recelvmg serv­
Ices Such polIcy IS m hne With the recommenda­
tIOns of many water management specIahsts mclud­
mg Chaudry (1985), Small (1990), and Svendsen
(1986)
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ConclUSIOns
ThiS research has mamly looked at the problem

of cost recovery m the major ImgatIOn schemes m
Sudan, Gezlfa and Rahad, and found that the agn­
cultural corporatIOns and the Mmlstry of ImgatIOn
(MOl) do not properly Identify and classify costs
Hence the mstItutIOn of proper cost and manage­
ment accountmg systems IS needed to Improve wa­
ter pncmg and financIal dIscIphne Also, the agn­
cultural corporatIOns were found to be far from
achIevmg full cost recovery The average levels of
cost recovery for Gezlra and Rahad were 52% and
60%, respectively The dIvergence of thIS result
from those of prevIOUS studIes stems mamly from
the methodology of calculatmg the level of cost
recovery Therefore as a pohcy mterventIOn we
propose that the level of cost recovery should be
based on actual expenditure and not accrued
charges ThiS IS because eVidence has shown that
actual expendIture has always largely exceeded
accrued charges

Cost recovery performance on a crop baSIS was
very high for cotton and vegetables, but low for
groundnuts, wheat, and sorghum Crop control by
the government and crop profitabIlIty are the fac­
tors that lead to better recovery performance How­
ever, hIgh cost recovery performance due to gov­
ernment control of the crop should not be
encouraged In the long run, such pollcy may ad­
versely affect agncultural development The Im­
provement of crop profitablhty seems to be the best
strategy to enhance cost recovery performance and
accordmgly agricultural development

These findmgs challenge the offiCial View, which
conSiders all unrecovered costs as tenants debts In
fact three of the four reasons leadmg to unrecov­
ered costs are symptoms of managenal mefficlency
of the agncultural corporatIOns and the MOl rather
than the unwl1hngness or mablhty of farmers to
pay We therefore argue that unrecovered costs due
to budget overruns, low budgeted rates, and area
cutouts should not be passed on to farmers Pohcy
makers, m theIr efforts to Improve cost recovery
through the water charge system, should emphaSize
the managenal mefficlency of the agncultural cor­
poratIOns and the MOl, which are responSible for
most of the unrecovered costs
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Effect of Government Agricultural Market
Interventions in Tanzania

Jeremiah Rugamblsa
Department of Rural Economy
Sokolne UniversIty of Agnculture
Tanzania

SUMMARY
Tanzama s economy IS based on agnculture SInce Independence, the Tanzaman govern­
ment has Influenced the consumer and producer pnces of goods through market Interven­
tIOns ThIs study examInes the effect of agncultural pnce and marketmg mterventIon on
the allocatIOn of resources In Tanzama, WhICh In tum, Influences the level and efficIency of
agncultural productIOn

Through Apnl 1986, the TanzanIan government maIntaIned a relatIvely fixed exchange
rate that overvalued the Tanzaman shIllIng FolloWIng that penod, the government Intro­
duced regular adjustments to the exchange rate The devaluatIOns have shIfted government
polIcy In favor of agnculture The ImplIcIt tax on agrIculture that resulted from overvalua­
tion was removed and the relative profitabIlIty of agnculture thus Increased However, de­
valuIng the currency Increased the cost of Imported agrIcultural Inputs

The marketmg system for agncultural products has been changed numerous tImes smce
mdependence MarketIng boards and authontIes were ImtIally set to handle mterregIOnal
and InternatIOnal trade However, these parastatal orgamzatIons have conSIstently operated
at a deficIt They are expected to pay the producer pnces fixed by the government and to
sell products to the consumers at fixed pnces InefficIencIes and mIsmanagement have
compounded the problems wIth the polICIes In 1984, the government began to recognIze
open-market trade and to decrease the role of the parastatals

Several dIfferent pncIng strategIes have been attempted, Includmg offenng pan-terntonal
or regIOnal pnces The agncultural producer pnces m real terms dechned from the mId­
1970s untIl 1982/83 Pan-terntonal pncIng Increased productIOn m areas far from con­
sumptIOn centers Yet, no dIrect correlatIOn eXIsts between officIal pnces and productIOn
levels At tImes when OffiCIal pnces were low, productIOn Increased to meet the demand on
the parallel market

The productIOn levels of coffee and cotton were affected by factors other than pnce, m­
cludIng chmatIc condItIons and madequate processIng capaCIty In regIOns where maize
competes wIth cotton for resources, the relatIve pnces of the two crops mfluence whIch
one farmers wlll produce

The open market should be encouraged, Tanzama has been movIng m thIS dIrectIOn How­
ever, the government should contmue to playa role In provIdmg Infrastructure and operat­
Ing a strategIc food reserve
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Agnculture dommates the Tanzaman econ­
omy It contnbutes 40% of gros'> dome'>tlc
product (GDP) and over 80% of total ex­

port" Smallholder farmers are Important producer'>
,md contnbute 75% of total export'> The'>e export'>
mclude coffee cotton tea, tobacco ,>Isal clove'>
cd'>hew nut,> and cclstor seed

T,mzanla " agncultural '>ector provides food to
rural and urb.1n people '>upphe'> rdW matenal'> to
Indu<,try e.1rn" foreIgn exchange and employ,> 90o/c
of thl. country '> labor force Much of the hired
ldbor 1<' u<,ed In e'>tate productIon e,>peclally m the
<;1",11 mdu'>try E<;t.1te<; are al'>o Important producer'>
of te.1 "ug.1r coffee nce and wheat

M,lIle 1<; the pnnclpal commercIal foodcrop m
T.1n/dnl,1 Cd"<;dva dnd banand'> are Important <;ub
"I"ll.ncl. crop" Other Important foodcrop,> mclude
rlCl. be.1m '>orghum millet and "weet pot.1toe"
Sm,llihoider farmer" market about four-fifth'> of the
ceredl'>

Although pnvdte mdlvldual'> produce mo'>t of the
dgncultur,ll good" In T.1nzanl.1 the government I"
dctlvely Involved m agricultur.11 m.1rketmg The
government fixe" producer pnce'> for the major
cd"h dnd foodcrop'> and '>et'> retml pnce,> .1t the con­
"umer level OffiCially crop<; are '>uppo<;ed to be
purcha<;ed from the farm'> by cooperative'> The
mdrketmg board<; purcha'>e the produce from the
cooperatIve" and are re,>pon'>lble for exportmg or
m,trketmg them mterreglOnally

Although pnce'> to agricultural producer'> have
mcre,l"ed the foreIgn exchange-rate po!lcle'> thdt
thl. government ha'> pur'>ued have decrea'>ed re.11
producer pnce<; or left them unchanged By 1984
thL weIghted dverdge OffiCldl producer pnce Wd<;
46C'k below tl" 1970 level In real term<; (World
Bdnk 1986) In particular the price" receIved by
f.1rmer" for export crops were only 50% of theIr
I970 level even though world pnce'> of the'>e crop"
,It officldl exch,mge rate<, hdd men 17o/r between
I970 dnd 1980

In T,ln7.1nld mdny government mterventlOn
po!lcle" were well mtended but mdY have dl'>cnml
ndted dgdm<,t dgnculture The<;e poltcle'> mclude
le<,<, tlMn optlmdl producer dnd con<;umer pnCL'>
Import dlltle<, on agncultural mput,> mdlrect taxe<;
phy<,lcdl control" on Import'> protectIOn of mfant
Indll"tne'> ,md ineffiCient marketmg board'>

De,>plte the emphdm pldced on .1gncultural and
rur.1l developml.nt by the 1967 Aru'>ha Declardlton,
the TanZanldn dgncullurdl "ector I'> <;tlll unable to
produce <,ufficlent food .1nd fiber to meet the de­
mand'> of the expdndmg dome<,tlc and export mar­
ket'> Re<;earch <,tudle,> by H.1nak (1981), Manday
and Wembdh-Ra'>hld (1981) dnd Mlambltl (1981)
mdlcated that <,mce 1967 there hdd been a falling
production trend fOl .111 mdJor crop<, except ted and
tobacco The dec!lmng trend m productIOn per­
'>I<,ted de,>plte the .1doptlOn of the Inngd DeclaratIOn
m 1972, which emphd<;17ed the modernizatIOn of
agnculture through mten<,lve program'> of Improved
technology-Improved <;eed vanetle'>. fertlhzer,
pe<;tlclde,> hel blude<, dnd mechdmzatlOn-and
modem hu"b.1ndry pr,ll.tlce<,

De"plte the<,l. efforl'. the output of <,ome export
crop<,-notdbly cd"hew nul'. colton dnd pyre­
thrum-fell dr.1"tlc.1lly dUllng the 1970 '> (World
Bank 1986) Dunng the <,ame penod, coffee pro­
duction a\<'o <,t.1gn.1ted By 1984, the volume of
export crop" "old by the mdrketlng board'> and
duthontle" Wd" 109l- Ie"" thdn m 1970

Thl'> <,tudy eX.1mme<, the effect of dgncultural
pnce and marketmg intervention on the effiCient
allocatIOn of <;carce re<,ource<; dnd, thu<" on agncul
tural productIon m T,mZdnld The "peclfic obJec­
tive,> were to obtdm d gener.11 de"cnptlon of the
macroeconomic development of T.1nZdnla and to
analyze the Impdct of the V.1nou" poltcy tooh, e'>­
peclally pncmg poltcy With rl.<;pect to the agncul­
turdl output

The Aru<,ha Decl.1rdtlon pd<,<,ed In 1967, ,>et out
cl '>ocla!l'>t development p.1th for Tclnzamcl How
ever the Impdct of the deddr,ltlOn wa<; felt only
after 1972 when mdJor ImtltutlOndl dnd organiza­
tIOnal chdnge'> were m.1de Thu<, thl<; ,>tudy focuses
on the penod from 1972/71 to 1988/89

Secondary ddtd were collec..ted to de<;cnbe recent
trend<; m the <'y"tem of ddmml<;tered dgncultural
pnce,> and output Thl<, ddtd mcluded figures on
totdl export<; dnd Import" to determme the hl'>toncal
trend of the tr.1de balancl. Other d..td mcluded do­
me,>tlc con"umer pnce mdlle<, mtl.rndtlonal infla­
tion mdlce'> exchdnge rdte" publtc m,>tltutlOn'>
debt para,>tatal<; net profit<; and admml'>tered
pnce,> dnd output for coffee colton dnd maize
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The Macroeconomic
Development of Tanzania

The 1OflatIon rate, exchange rate, and foreIgn­
trade balance are key 1Odicators of the Impact of
agncultural pnc10g They 10dicated economIC Im­
balances dur10g the second half of the 1970s, be­
com1Og more severe dunng the late I970s and early
1980s These Imbalances were mamfested 10 gal­
10p1Og 1OflatIOn rates, large and escalat10g balance
of payment deficIts, finanCIal dependency due to
worsemng external debt and reserve posItIOn, and
detenorat1Og aggregate growth rates

In the 1980s, the Tanzaman government started
vanous adjustment programs to redress the struc­
tural diseqUIlIbnum The NatIonal Econonuc Sur­
vIVal Program was launched 10 1981 and the Struc­
tural Adjustment Program was Implemented from
1982 to 1985 Both programs mmed at revItahz10g
the agncultural sector through polIcy measures that
would Improve export performance However, the
SItuatIOn became worse as these measures were
be10g Implemented 10 1982 In 1986, the IMF
sponsored an EconomIC Recovery Program By
1989, the economIC Imbalances remamed the
export sector had not show any SIgnIficant Im­
provement, and the 10frastructure had not been
rehabIlItated

Inflation and exchange rate

The NatIOnal Consumer Pnce Index (NCP!) IS
Tanzama s officIal measure of hv10g costs It was
desIgned to measure pnce movements of goods and
servIces purchased 10 regIOnal urban centers The
pnces of Imported mputs are excluded In addItIOn
the NCPI uses officIal food pnces mstead of the
more wIdely relevant alternatIve market pnce,>
ThIS lImItatIOn IS compounded by the assumptIon
that the nonavmlable Items have a minImal effect
on the NCPI These lImitatIOns plus the fact thdt
the NCPI IS pnncipally an urban mdex lead to an
understatement of the true nse In rural hv10g cost,>
Open-market pnces however, are not readIly
avaIlable

The NCPI 10dicates that domestIC mflatIOn rates
In Tanzama mcreased from below 10% m the early
1970s to over 15% m the 1980s The rate for rurdl
dwellers was probably hIgher The sharp nse m the

mflatIon rate followed the war agamst Idl Amm m
1979 due to defiCIt financmg of the natIOnal budget
InflatIon nses were also tnggered by domestIc bor­
rowmg to cover the losses mcurred by 10efficient
parastatals

Tanzama's hIgh domestIc mflatIon contrasts
WIth the lower mflation rates of the country's trad­
mg partners WhIle pnces m Tanzama rose by an
average of 24% between 1975 and 1986, WIth a
hIgh of 44% m 1984, mflatIOn m mdustnalIzed
countnes averaged about 7% annually

As 1OflatIOn 1Ocreases, It becomes necessary for
the government to 10crease producer pnces to
mamtam farmers' mcentives to produce GIven the
Importance of agnculture to Tanzama's economy,
the government should fix pnces well above the
average mflatIon rate to proVIde mcentives to farm­
ers Annual pnce mcreases of less than 30% to
40% lead to dismcentIve effects In addItIOn, Since
Tanzama IS dependent on trade, the exchange rate
should reflect the true value of foreIgn exchange In

order to optImally allocate resources When the
exchange rate IS artIfiCially low, Import consum­
ers-usually urban dwellers-benefit to the detn­
ment of export producers-usually smallholder
farmers

For many years, Tanzama ma1Ota1Oed a rela­
tively fixed exchange rate that overvalued the Tan­
zaman shIllmg ThIS overvaluatIOn encouraged the
evolutIOn of parallel markets for foreIgn exchange
The average parallel-market rate was 1 94 times
the offiCial rate m 1973 and 10creased to 6 06 times
m 1985 before It fell to 1 72 tIme,> 10 1989 (table
1) Thus, at the offiCIal exchange rate, there was an
excess demand for foreIgn exchange However
factors other than the offiCIal exchange rates have
affected the parallel-market rates These factors
10clude decreases m export revenues, tIght Import
controls, and capItal outflows due to the fear of
natIOnahzatIOn

The overvalued shIlhng resulted m lower pnces
on tradable goods relatIve to nontraded goods
These relatIve pnces encourage consumers to de­
mand more tradable goods However, overvaluatIOn
also ImplICItly Imposes a tax on exports and en­
courages farmers to reallocate resources to produce
nontraded crops The mdex of the overall volume of
Tanzama's crop purchased by the market10g
boards for export between 1972/73 to 1985/86
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Table 1 Comparison of offIcial exchange rate and
parallel market exchange rate

"howed a downwdrd trend The fall m purcha<;e<; of
export crop<; Wd<; mo<;t pronounced for cotton "I<;al,
cd...hew nut<; dnd pyrethrum The productIOn of
coffee ted and cdrdamom remamed relatIvely
... t,\bk

Government dctlvltles have been financed by m­
<..red...mgly Idrge fi<;cal deficIt... whIch hdve fueled
mfldtIOn Although the deficIt... were acqUired m
pdrt to proVide re<;ource<; to agncultural para<;ta­
t<ll" by accelerdtmg mflatIOn the government mItI­
gated many of the benefit<; to the para<;tatal<; Smce
mo"t government expendlture<; went to nonagncul­
tur,d <;ector<; of the economy the government may
have t,lken more re<;ource<; from agnculture
through the mfldtlOnary tax than It provided m
"ervlces

The T,mzamdn ...hlillng ha<; been repeatedly de­
v<llued <lgdm<;t currencle<; of the country <; m<lJor
trddmg pJrtner<; The "hlllmg wa<; devalued by 109(­
10 J,mudry 1979 129(- m March 1982 20% m June
1981 dnd 26% m June 1984 De",plte these ad­
Ju..tmenh the rate of exchange between the SDR
currencle<; and the Tanzaman <;hJ1lmg changed by
"Igm lic<lntly le<;<; than the relatIve purcha<;mg
power they repre<;ented ThI<; <;Itudt!on nece<;<;anly
ledd" to either d fall m real producer pnce<; or 10­

creJ...ed lo,,<;e<; mcurred by para<;tatal<; Both oc­
curred m TdnZdma to the detnment of the export
"ector

Ratio
Parallel official

Official Parallel market
Year (T Sh/US$) (T Sh/US$)

1972 720 1545
1973 693 1345
1974 7 18 14 00
1975 8 30 25 00
1976 836 2040
1977 7 99 15 05
1978 7 45 11 75
1979 8 27 13 50
1980 822 2000
1981 832 2750
1982 952 3260
1983 1246 3960
1984 1811 6000
1985 1650 10000
1986 51 72 17000
1987 8372 18000
1988 9720 19500
1989 145 00 250 00
Sources OffiCial rate Bank of Tanzania 1980 1991
market rate Economic Research Bureau 1988a

215
194
1 95
301
244
1 88
1 58
1 63
243
331
342
318
331
606
329
215
200
172

parallel

Begmnmg m Apnl 1986 the Tanzdmdn gov­
ernment mtroduced regular ddjmtment<; to the ex­
change rate By June the exchange rate WdS T Sh
40 per U S dollar compared to T Sh 16 dt the end
of March The government further devalued the
currency by 31% agamst the U S dollar m 1987
In 1988, the value of the major currenCle<; wa<; red­
IIgned and the devaluatIOn of the <;hlllmg dgdm<;t
many European currencies became even more pro­
nounced For eXdmple by December 1989, the
value per pound sterlmg hdd fdlIen to T Sh 225
from T Sh 24 m December 1985 The vdlue per
U S dollar had fallen to T Sh 125 from T Sh 16,
and the value per deutchmark had fdllen to T Sh 70
from T Sh 7

The Impact of devdludtIOn, combmed WIth the
deCISIon under the EconomIC Recovery Program to
offer producer... 70o/c of world-mdrket pnce... , turned
the terms of trade m fdvor of dgnculture Devdlud­
tIOn removed the Imphclt tdX on agnculture and
raIsed It<; relatIve profitability However, devdlu<l-
tlon also mcre<l ed the pnce... of Imported goods dnd
servIces <;uch d tramportdtlon eqUipment, agncul
tural machmery, <lnd fertlhzer

Tanzama's foreign trade

Tanzama'<; officlaltrdde baldnce hds been nega
tlve since 1972 (table 2) Dunng the 1970~, the
eJl.port performance of the dgnculturdl ~ub~eclOr

detenorated slgmficdntly Dunng tim penod d
capital-mten<;lve mdu<;tndhZdtlOn strategy Wd~ pur
<;ued Imports grew due to the expdnslon of bd... IC
mdu<;tnes <;uch a... cement Iron dnd ... teel Only In

1974 and 1975 can the growth of Import" be dt
tnbuted to Importmg food The emphd"ls on Im­
portmg capital good<; mednt that fewer mtermedldtl...
and raw matend)<, could be Imported Thu", mdu...
tne<; dependent on mtermedldt<.. Import" rdn below
capacIty, and the per CdPltd productton of beer,
textiles, cigarette,> Iron bl,mkct~, dlummum, dnd
canned meat decrea"ed

As a re...ult of the poor and detenol dtmg balance
of trade, foreign exchdnge WJ'" not JVdlldble for
e<;<;entlal Imported mput<;, "uch d<; dgnculturdl 1m
plement<;, pe ...tlclde'>, pdckmg mdtend)<" plOce......mg
equipment and pdrt... fuel dnd trdn"'portdtlOn
eqUipment Thl<;, 10 turn redu<..ed the dgnwlturdl
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potentIal and mcreased the pressure on foreIgn ex­
change reqmrements (Ndulu et al 1987)

In July 1984, a partIal trade lIberalIzatIOn was
mtroduced that allowed pnvate traders to Import
mcentIve goods, such as sugar, salt, cement, and
clothmg, and sell them at market-cleanng pnces
This actIOn eradIcated the long lInes for scarce
goods and for permIts to acqmre scarce goods The
polIcy mcreased the profits for IndIVIduals who had
access to foreIgn exchange and helped to reverse
the fhght of capItal The resultmg Imports exceeded
officIal export earnIngs In 1985 and 1986 (Ndulu et
al 1987)

Tanzama's economy remams caught In a spIral
of declIrung domestIc productIOn The effect of thIS
declIne on exports, the domestIc supply of mputs
and consumer goods and natIonal revenue leads to
a further declIne In domestIc IndustrIal and agncul­
tural productIOn

The Tanzanian Agricultural
Marketing System

The 1962 Agncultural Products Act InstItuted a
three-tIer, sIngle-channel marketIng system Under
thIS system, the state became the only offiCial
buyer-a monopsomst The farmer sold produce to
the cooperatIve society, which sold it to the coop­
eratIve umon, which finally sold it to the marketIng
board or authonty

After InstItutiOnalIzIng the smgle-channel sys­
tem, the major problems mcluded cooperatIves'

mexpenence In marketmg, lack of skIlled person­
nel, dIshonesty by some cooperatIve managers, and
lack of democracy among cooperatIve members
(MsambIchaka, Ndulu, and Amam 1983, 55) In
response to these difficultIes, an Inqmry Into the
cooperattve movement and marketmg boards was
mItiated m 1966 ThiS mqmry led to the 1968 Co­
operatIve Act, which Increased government control
over the cooperattve movement In 1975, the Vil­
lage Act was passed, and the Village became the
pnmary crop-procunng agent ThIS resulted In the
abohtton of cooperatIves In 1976 and the InstitutIon
of a two-tIer, SIngle-channel marketmg system The
farmer sold crops to the Village, WhIch sold them to
the marketmg authonty or board

Under the new system, the crop authontles were
supposed to transport crops from VIllage stores to
consumptIOn areas or to export pomts Because the
parastatals were gIven Increased responSIbilIty
WIthout correspondmg Improvements In storage and
transportatIOn faCIlItIes, theIr overhead costs In­
creased tremendously, the flow of InfOrmatIon was
Interrupted, and finanCIal discIplIne was dIfficult to
enforce The Inadequate emphaSiS on expandIng the
capaCIty to handle agncultural crops IS reflected m
the low share of accumulated Infrastructure m­
vestments In the total assets portfolIo In 1980/81,
the government eqmty share was only 8% and
contInued to decrease WIth the Increase m ac­
cumulated losses Due to low ratIOS of current
assets to current lIabilItIes, most parastatals relIed
heavily on NatIOnal Bank of Commerce overdrafts

Table 2 Mamland Tanzania's foreign trade balance (T Sh millions)
Trade Balance as Balance as

Year Exports Imports balance % of exports % ofGDP
1972 2180 2551 371 17 4
1973 2545 3433 888 35 8
1974 2893 5405 2512 78 18
1975 3120 6389 3269 105 19
1976 4095 5332 1237 30 6
1977 4364 5995 1 631 37 6
1978 3555 8525 4970 140 17
1979 4439 9093 4654 105 14
1980 4161 10024 5863 141 16
1981 4609 9660 5051 110 12
1982 3949 10591 6642 168 13
1983 4734 10153 5419 114 9
1984 7025 15824 8799 125 11
1985 4719 16483 11 764 249 11
1986 17998 54150 36152 201 26
1987 31 813 96275 64462 203 33
Source Bank of Tanzania 1980 1991
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Table 3 Absolute and relative size of agncultural
parastatalmdebtedness, Tanzania March 1981

pardstat.1l mdndgement ever compdred co<,1<, 10­

curred with the expected revenue'i from crop <"lIe<,
(Bdnk of TdnZdnId 1981 I08)

For the findncldl yedr endmg 10 1987, there Wd<,
a slight overall Improvement 10 the perform.1nce of
the major crop market10g bOdrds The m<lrket1Og
board<; for tea sl!>al, coffee and cashew nut" re­
corded profits However, the lo'i<; 10curred by NMC
ro<;e from T Sh 1,808 mIllIon 10 1986/87 to T
Sh 1 700 mIllion 10 1987/88 Although the vdlue of
total <;ale<; rO'ie by dbout 10Ck overhead co<,l<, mOle
thdn doubled Smce NMC <,ell'> pllm<lnly 10 the
dome<,tlc markt.t It did not benefit much from thL
deV.1ludtlOn of the <,hlllmg The colton mdrkLtmg
bO<lrd .11'>0 10curred <I 10<,<, of T Sh 2 715 mtllIon
compdred to d 10<,<, of T Sh 8'50 mIllIon 1Ocum.d In

1985/86 Ag.110 much of the Ie}\<, W.1<, cau<,ed by <I
hIgh proportIOn of overhedd co<,l<" 1Oclud1Og mler
e<;t payment" to findnce prevlOu<, 10'i"e<,

Smce the 1970<" food <,ecunty h<l<, been d ba<,lc
objectIve of the TdnZdnIdn dgnculturJ.l polIcy
However, the NMC hd<, dLcounled for only d mmor
portion of the food mdrket

In the NJ.tlOn<l1 AgncultulJ.l PolILy of 1982 thL
government explicitly recognIzed the open mJ.rket
109 of mdJor food commodltle<, However, govern
ment polIcy hd<, contmued to d<,<,ert control L<,pL
clJ.lly 10 penod<, of "cdrclty when exorbll<lnt food
commodIty pnce" J.re regJ.rded a<, the re<,ult of
profiteenng

The OffiCldl recogmtlOn of open-m<lfket trJ.de 1<,
reflected 10 the follow1Og government Imtldtlve<,

• the 1984 removal of the ,)OO-kllogram re<,tnc
lion on mterreglOndl movement<, of food

The<;e problem<, prompted the en<lctment of the
1982 CoOper<ltlvL Act <lnd the rLlmt<ltement of the
three-her <,mgle-chJ.nnel m<lrketmg <;y<,tem m 1984
The<,e polIcy ch<lnge<; were mtended for village<;
tlMt h'ld <llre<ldy formed producer cooperJ.live<; but
the polIcy wa!> enforced In all vlll<lge<,

Thll<, far the T,m7<1nl.m government ha<; mam­
tdmed a <,mgle-ch,mnel marketmg <,y<,tem But m
the dec<lde<, <,mce IndependencL the dlffenng level<;
of centr<l!lL<ltlOn dnd the frequLnt chdnge<; of the
mJ.rketmg <lgent<, l1<1ve de<,tablllzed fdrmer<; expec­
t<ltlOn<, .md l1<1ve c!l<;collrdged productIOn

Most par,l<;tatdl'> do not have up-to-date ac­
count<, <,0 It 1<, dIfficult for them to en<,ure findnclal
control Since the <lccount<; <Ire m drrear<, for <;ev­
eral ye,m It 1<, Impos<;lble to dccount for the recent
co<;t of government polIcle<; However, It 1<, clear
that the par<l<,tat<ll<, h,lve not been profitable and
hdve mcurred ldrge debt<, (tdble 1)

The cJ.pltal structure of the<;e pard<,tatdl'i was
weak and they were forced to depend on the Na­
tlondl B,mk of Commerce for almo<;t all of the
fund<, nece<,<;<lry to c<lrry out theIr aclivltle'i The
out<;t<lndmg overdr<lft<, were not covered by crop
productIOn whIch nece<'<'ltated contmual borrow­
109 mcre<l<,mg the mtere<,t on the bonowed fund<;
For Lx.unple <;ome of the N,ltlOn<l1 MIllmg Corpo­
r,ltHm'<, (NMC) financl<ll problem<, were cJ.u<,ed by
It<, respon<;lblllty to <'llpply <,tdple food<' dt <,et
pnce<, P<lrJ.<;tdt<l1'> dre <'quLeLed between plOducer<;,
who need hIgher pncL<; to .1VOld d declme 10 their
n:.<l1 mcome .md urb.m dweller<' who dem.1nd
chedp food

The mefficlencle<, of the pdrd<,tdt.1l<, contnbuted
to theIr J.ccumuldted lo<,<;e<, Good<, were lo<,t In

<,tordge due to <;ldck control over <,tocb dVOlddble
tran<,port,ltlOn co<,t<, were mcurred Idrge bdldnce<;
.md overdrJ.fts were <,lmult<lneou<,ly mdmtdmed In

current .1ccount<, <,<lle<; were m.1de to government
dep.1rtment<, <lnd pdrd<,tJ.tdl'> on credIt cd<,h b<ll­
,mCL<, wt.re ml<,dpplOpIIJ.ted by <;tdff dnd m.1ny
p<lr<l<,tdt.l1<, were oveN.1ffed (Bdnk of TdnLdnId
1981 108) According to the re<,pon<,lbllItle<; ve<;ted
10 these p<lrd<,tdtJ.1'> by the government purchd<,mg
crop<, W<l" a <;ervlce provIded to f<lrmer<; rather than
d bu!>me"" Paymg government fixed pnce'i for
crop" ,md meetmg the co<;t<; of h,mdlmg tran<,por­
t,ltlOn, .md "tordge were reg<lrded a" legltlmdte <lnd
lln,lVOId,lble expen<,e<, It 1<, doubtful whether the

Overdraft
Parastatal (T Sh millions)

National Milling Corporation 2 826
Tanzania Cotlon Authonty 654
Coffee Authonty of Tanzania 602
Tobacco Authonty of Tanzania 337
Tanzania Sisal Authonty 297
Cashew nut Authonty of Tanzania 187
Sugar Development Corporation 106
General Agr Products Export Co 58
Tanganyika Pyrethrum Board 42
Tanzania Tea Authonty 25
Source Marketing Development Bureau 1981

Overdraft as %
of annual
domestic

purchases
530
160

90
260
100
100
30
60

210
20
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• recommendatIOns by a special Task Force on
Food DlstnbutIOn that recogruzed open-market
tradmg (publIshed m 1986)

• the 1987 abolItIOn of the regulatIOn requmng
permIts to transfer food wlthm Tanzama

• the 1987 decontrol of pncmg and marketmg of
drought-resistant staples-millet, sorghum, and
cassava-at the cooperative level

• the change by 1988 so that NMC was no
longer the buyer of last resort but mstead was
expected to act as a commerCial enterpnse,
trade m maIZe was decontrolled at the coopera­
tive umon level so that pnvate traders could
officIally trade m maize at and above thIS level

Agricultural Price Polley

Agncultural pnce polIcy mfluences growers m­
centIves to produce for the market Agncultural
polIcy m Tanzama also determmes the costs to crop
marketmg authontIes and boards, and these costs
determme theIr success or failure as busmesses

Before the mld-1970s, the Tanzaman govern­
ment s pnmary concern was to reorgamze the rural
populatIOn mto vIllages Pnce polIcy dId not fea­
ture sIgmficantly m any major polIcy statement on
agnculture Currently m Tanzama, the mitIal pro­
ducer pnce recommendatIons are the responSIbIlIty
of the Marketmg Development Bureau (MDB) of
the Mmlstry of Agnculture In revlewmg pnces,
MDB tnes to balance four aspects of agncultural
pnce~

• budgeted producer earnmgs per person-day

• break-even retaIl pnces

• Import-export panty

• offiCial procurement levels

The mlmstry and an mter-mmlstenal commIttee
revIew the recommendatIOns and present final rec­
ommendatIOns to the EconomIc CommIttee of the
Cabmet However It IS not uncommon for the
cabmet to adjust the recommended pnces Most of
the foodcrops-maIze, nce, wheat, sugar, and
drought-reSIstant crops-are consumed domestI­
cally thus, the government can easIly mfluence
producer and consumer pnces For export crops­
coffee cotton pyrethrum, sIsal, tobacco, tea, and
cashew nuts-the government can mfluence pro-
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ducer pnces but cannot control comumer pnces
that are detennmed by world-market '>upply and
demand

OfficIal producer pnces In nommal
terms

Smce World War II producer pnce polICies In
Tanzama have consIstently mfluenced productIOn
and marketmg but often have had unmtended re­
sults For example, before 1970 dgncultural pnc­
mg polIcIes dId not consIder mter-crop pnce ratIO'>
The mto-store pnce of the food-crop boards was
determmed by subtractmg procurement and distn­
butIOn expenses from the estimated trend of Import­
panty pnces Producer pnces were determmed af­
ter deductmg the expenses mcurred by the
cooperatIves Producer pnces for the export crop'>
were sImIlarly determmed the relevant cost'> were
deducted from the establIshed trend of export pro­
ceeds Because domestIc pnces were relatively
stable, the government attempted to hold grower
pnces (except for coffee and sIsal) stable with oc­
casIOnal mcreases despIte erratIc change'> m export­
and Import-parIty pnces (table 4) ThIs pnce polIcy
resulted m surpluses or deficIts for export crop~

and domestic pnces unrelated to InternatIOnal
pnces for foodcrops, espeCIally maize nce and
wheat

From 1970 to 1973, the AgrIcultural PrIce Co­
ordmation Committee tned to consIder relatIve
pnces and the mcentlve Impact of '>ome prIce'>
However, local levy and cooperatIve charge'> were
mcreased whenever central taxes were reduced or
other measures were mtroduced to mcrea~e pro­
ducer pnces

Durmg 1974/75 to 1979/80, It IS dIfficult to
IdentIfy a coherent pncmg polIcy No mea'>ufe';
were taken to control the costs of operation'> by the
export-crop marketmg board'> or authontle'> For
drought-resIstant crops, the polIcy adopted In
1975/76 followmg low productIOn m 1974 dnd
1975 produced maSSIve sales to NMC The polIcy
was desIgned to encourage productIOn of the'>e
crops for consumptIOn dunng drought perIod,>
However, commerCial sales Increased tremendously
and created problems of dIsposal and '>ale for
NMC
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Table 4 Announced producer prices for maize cotton and coffee (T Sh/kg)
Coffee

Maize
Year Premium Non premium

1971/72 024 024
1972/73 0 26 0 26
1973/74 033 033
1974/75 055 055
1975/76 0 80 0 80
1976/77 0 80 0 80
1977/78 0 85 0 85
1978/79 0 85 0 85
1979/80 1 00 1 00
1980/81 1 00 1 00
1981/82 150 1 50
1982/83 1 75 1 50
1983/84 2 20 1 90
1984/85 4 00 2 50
1985/86 5 25 3 50
1986/87 6 30 4 20
1987/88 820 420
1988/89 900

Mild arablca
parchment

348
395
320
400
600
600
900
800
800
900
900

1200
1680
2350
2820
5075
6600
9000

Robusta dry Cotton
cherry Grade A Grade B
140 1 10 055
140 1 13 060
205 1 13 060
205 1 50 065
330 200 100
330 200 100
490 230 1 15
375 240 120
375 300 130
350 320 150
350 370 170
630 470 250
680 600 320

1290 840 450
1610 1300 700
2900 1690 910
3700 1945 910
5100 2235 10 00

Source Marketing Development Bureau 1989

A pan-terntorlal priCing "y<,tem Wd" Introduced
In two <,tdge.. The mall.e "hortage of 1974 led to
the clbolltlon of the prevlou" dlvl"lon of the country
Into preferred ,md deterred regIOn.. for m lilt.

prices Wllh the dbolltlOn of cooperallve<, m 1976
the NMC price became the farm-gate prlce­
..torclge ,md tran<,portatlOn co<,t<, fell on the NMC

The <,econd <,tdge of pan-terntorldl prlcmg W<.l<,
Introduced for ,111 crop" at the begmmng of the
1976/77 m,rrketmg year The two exphclt obJec
tlve<, for introdUCing pan-terntorlal pnclng were

• to equdllze Income dlfferentlclh lx..tween f<.lrm
er<, operdtmg from different region<,

• to mcre,l'>e ncltloncll <.lgrlculturcll output by
,>tlmulcltmg productIOn In remote dred'> through
price incentives

Before 1976 the co"ts of cooperative umon<,
were renected m the price" pcl<,,,ed on to the pro
ducer The"e co'>t" Included tr,m<,portdtlOn ch<.lrge.,
whIch hdd cl "peclal Impact on the f<.lrm-gdte price
of high-bulk low unit-price commodltle<, like mcllze
clnd cas<,aVd

The mtroductlOn of pan-terrltorldl pnce" for dg
ncuhurdl product<, dnd productIOn Input" mcred<,ed
the offichllly mclr"'eted "urplu<; from dred<, fdr from
con<,umptlon dred'> <,uch d<; Rukwa dnd Ruvumcl
reglon<, Thc<,e regions are not "erved by ratlnMd.,
dod due to l'ICk of mamtenance rodd trdn<,portdtlOn

c..ln co<,t 1<, much ..1<, <,cven time., thl eqUIvalent
rclIlwclY co.,t The higher co.,t of rodd tl dn<,portdtlOn
lO\olvc., m..lny Importld mpuh <,uch cl., fuLl, <'pdre
pclrh tm." clnd Vdlllk., which drclm thl country ..
forl.lgn re<,lrVL <,

For thl dre<l., whlrl tr,ln<,pOlt<ltlOn CO<,h were
low p,m tcrntorl..ll pnung tdxed f,lrmcr<, by dn
lmount lqudl to thl dlfflrlncc between the umform
tr..ln"port It IOn r,!tl clnd the ..lctu..lI low tr..ln<;portd­
tlOn eo<,t On the othlr hdnd, dredS With high trdO<,­
port<.ltlOn co<,h wue .,ub.,ldlzld by dn dmount equ.ll
to the difference hctween the ..Ictudl high dnd the
umform low tr m"port.ltlOn r.lte

In 1982/81 reglOndl mdl7e pnclng Wd<; reintro­
duced WIth <,ome ch,mge<, The<,e reglondl pnce<,
took IOto con<,lderclllon the comparcltlve ddvdntage<,
In production of dlffelent regIOn<;, but did not In­

clude t1dn<,port to-mdrket co<,t dlfferentldl<; Thu<,
rLgllm<, d.,.,umLd to bL l.Onduuve to mdlLe prodm.­
tlOn reeelvLd ..l premIUm pfll.e .lOd regIOn'> wllh le,<,
f,lvor..lbk chmdtll umdltlon<, lecelved d lower
pnle For eXdmple the premIUm mdlze pnce Wd<,
T Sh 8 20/kg for the 1987/88 marketmg year and
the nonpremlUm pfll.e Wd<' T Sh 420/kg The non­
pn..mlUm pnll W,I<, .,0 low thdt cooperdtlVe., m
tho.,e rlglOn., l.Ompldlnld thdt they Wlrc undble to
purchd,e dny mdlLL locdlly dnd were forled to pur­
chd<,e m,lIze flOm othu rlglOn<, <It <I co.,t <lbove the
pn.. mlum prIce
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Table 5 Official producer prices In real terms for maize, cotton, and coffee T Sh/kg
(deflated by national consumer price Index, 1988/89=100)

Coffee
Maize Mild arablca Robusta dry Cotton

Year Premium Non premium parchment cherry Grade A Grade B
1971/72 759 759 1101 443 348 174
1972/73 760 760 1155 409 330 175
1973/74 839 839 813 521 287 152
1974/75 1033 1033 827 424 31 0 134
1975/76 1425 1425 1069 588 356 178
1976/77 1305 1305 979 538 326 163
1977/78 1243 1243 131 6 717 336 168
1978/79 1071 1071 1008 473 302 151
1979/80 987 987 790 370 296 128
1980/81 783 783 705 244 251 11 7
1981/82 941 941 565 220 232 107
1982/83 819 702 5620 295 220 11 7
1983/84 850 734 649 340 232 124
1984/85 11 11 694 653 358 233 125
1985/86 11 37 758 61 0 349 281 152
1986/87 1030 687 830 474 276 149
1987/88 1026 525 826 472 243 114
1988/89 900 900 51 0 224 100
Source Marketing Development Bureau 1989

OfficIal producer pnces In real terms

There was a general declIne for all real agncul­
tural producer pnces from the mld-1970s untIl
1982/83 (table 5) Producer pnces for the predomI­
nant staples-maize, nee, wheat, and beans­
peaked In 1977178, and by 1982/83, pnces had
fallen 30% In real terms Between 1983/84 and
1985/86, food productIOn and purchases by NMC
Increased so much that In 1986/87 pnces were de­
lIberately reduced to encourage export crop output

The real producer pnces for maIze peaked In
1975176 By 1982/83 pnces had fallen by 34% for
premIUm and 44% for nonpremiUm pnces Dunng
the follOWIng 3 years, the real premiUm pnce In­
creased by 39% and by 1985/86 It had recovered to
above the level of 1978179 Subsequently, the real
pnce of maIze declIned The Increase In the real
pnce of maize dunng 1983/84 to 1985/86 reflected
the government s deSIre to encourage food produc­
tIOn and to attract addItIOnal supplIes to the offiCIal
marketIng system

For perennIal export crops, the real pnce Index
peaked In 1977178 and then fell by 53% by
1982/81 The Index stabIlIzed untIl 1986/87 when
It rose by 33% follOWIng large Increases In the pro­
ducer pnces of perennIal export crops

For annual export crops--cotton, tobacco and
castor seed-the pnce Index peaked In 1971172
SInce then the Index has been on a downward trend
From 1970171 to 1983/84, producers expenenced a
40% declIne In real pnces

NomInal producer pnces for cotton Increased
steadIly over the past two decades However In
real terms, pnces peaked In 1975176 and declmed
untIl 1982/83 Real producer pnces Increased
slIghtly In 1985/86, takIng pnces to theIr hIghest
level In 5 years Even at thIS level, however, real
pnces were stIlI only 75% of theIr level of 10 year'>
earlIer In 1985/86, world market pnce'> for cotton
began to declIne The TanzanIa Cotton MarketIng
Board Incurred enormous losses and It was dIfficult
to maIntaIn producer pnces In real terms In
1986/87, after a large devaluatIOn of the TanzanIan
shIllIng, producer pnces were Increased by 309r-a
margInal declIne In real terms In 1987/88 pro­
ducer pnces of cotton were Increased by 15%-a
declIne of 8% In real terms For the 1988/89 mar­
ketIng year, producer pnces were ~et at
T Sh 22 35/kg for a grade A and T Sh 10 OO/kg for
grade B-a nse of 15% for grade A and 109r for
grade B Under the InflatIOn targets set for the Eco­
nomIc Recovery Program, the pnce of grade A wa'>
supposed to be maIntaIned In real terms whIle the
pnce for grade B would declIne by 40O/C In real
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term<, However grade A pnce<, fell by 80/£- clnd
grclde B pnce<, by 12%

For coffee ,llthough <,ub~tclntlcll nommal pnce
mlrL.lSe<, 11.Ive been regl<,tered <,mce 1982/81 the
ft..ll valuL of thL producer pnce<, hcl~ been le<,<, en
cour.lgmg The .ldVdnCe producer pnce<; of both
Mild Arablcd Pdrchment I and Robmta Dry Cherry
In 1982/81 were le<;~ th,m half the 1977/78 pnce<;
m rL.1l tLrm<, The effort<, to turn .lround thl~ declm
mg trend ",ucleeded 10 1981/84

The EconomIc Recovery Program <; objectIve of
InCfl.. .l<;lng producer pllce<; by ')0/( In redl term... W.l<,
not .lchlLved for maIze or cotton For coffee It wa<;
well ,tbem.. the tdrget except for 1987/88 when re.ll
pnCL<, declined by dbout 0 ')0( for both Ardblcd dnd
Robustd

Relationship between offiCial prices
and production

An exammcltlon of NMC yearly purcha<;e<; for
1970171 to 1971/74 ~how') that <,IX reglOm did not
contnbute .mythmg However for 1976/77 to
1979/80 cdch regIOn contnbuted <;omethmg Con­
<,equLntly the !\ru...hcl Dodomd Inngd and Kllt­
mclnJuro brdnche<, of NMC together .lccounted for
84('1£ of thL totdl purcha<;e<, from 1970/71 to
1971174 hut only ')9%- from 1976/77 to 1979/80
On the other hclnd Rukwa dnd Ruvum,1 whllh to­
gethLr contnbutLd only clbout 0 ')% m the fmt pe
nod clccounted for a~ much d... 160/( In the Idtter
penod

The rd Itlve ~hare... of the chfferent reglOn<,
lh,mgLd "'lgmfic,mtly durmg the two penod<, be­
lclU<'L of .l ch.mge In the poltcy govLmmg producer
pnlL'" A umform producer pnce for m.llze Wd<,
m...tltutul m 1974/7') durmg the prevlOu<, 2 ye,tr<,
<,epdrate pnce<, eXI<,ted for pnonty and nonpnonty
<lfL ,I I, Thu<, p,m-terntoncll pncmg mcrea~ed <'clle ...
In Rukw,1 ,md Ruvumcl reglOn<; whIch dre felf from
thL lon<,ummg center<,

The ofnclcll pnce of maize Incred<,ed In redl
tLl m... from 1971/72 to 197')/76 However for
NMC thL ...e were defiCit yedr<, The penod wa<,
lh,lr.1Ctcrlled by low dome<;tlc purchd~e<; and hIgh
Import<, De<,plte low purchd<;e~ by NMC mcllze
produLtlOn mcre.l ed from 889 000 tom m 1972171
to I 449000 ton 10 1975176

OffiCIal maize pnce<; declined m real term') from
1976/77 to 1981/84 but maIze productIOn In­
crea<;ed except for the drought yedr... of 1977178,
1981/82 clnd 1982/81 The offiCial purchd<,e pnce
of maize Wcl<, not the only determlndnt of produc­
tIOn Food ~hortclge<, dnd the low officldl producer
pnce<; re<;ulted 10 high pclrdllel-market pnce<; that
encourdged mCled<,ed productIon However, con­
')umer') were forcLd to rely on the pdrallel mdfket
becau~e the OffiCldl con<,umer pnce<, were not en­
forced In 1986/87 de<,plte d deltber.lte decred<,e of
offiCIal pnce~ to enLOurclge export crop productIOn,
total maize productIOn redched Its hlghe~t level at
about 2,150000 ton<, In 1987/88, mcllze produc
tlOn fell <,ltghtly due to poorly dl~tnbuted ram...
durmg mo~t of the <;ea~on However, despite thIS
fall and a sltght decline 10 real offiCIal producer
pnce') productIon exceeded 2 mIllion ton<; and
Tanzama WdS defined as self-<,ufficlent In mdlze

Coffee has been Tanzama s most valuable ex­
port product <;mce the mId 1970s The trend m pro­
duction leve\<; ')mce 1971 hd~ been megular from
year to yeelf and from regIon to regIOn The magm­
tude of vanatlOn m coffee productIOn from regIOn
to regIOn In d given yeclr <,ugge~t<, thdt natIonal
pnclng pohcle<; hclve been 1e~~ Importclnt than the
growmg condltlOn<, In edch clrLd Includmg wedther,
pe<;t<;, dl<,ed<,e<, and thl clvclllablllty of mput'> and
trcln<,portdtlOn fdcllltle<,

The <,outhem rLglOn<, of Mbeycl ,md Ruvuma are
the only dred<, with cl <,tecldy mcrecl<,mg trend m cof­
fee productIOn ')mce 1972/71 In the we<,tem re­
glOn<, of Kagercl Klgomcl clnd Marcl Robu ... td cof­
fee productIOn pedked m 1979/80 and decltnLd untIl
198')/86 The northern Ardblccl productIon areal, of
KlllmclnJdro, Aru<,ha clnd Tclngd mclmtamed fairly
con<;tant productIOn level I, until 1988/89 when pro
ductlon ro...e <;Igmficantly

The lagged totcll coffee pdymenh receIved by the
fdrmer clnd the clnnounced ddvdnce pnce had d
<;Imllar Impclct on total coffee productIOn The Ro­
bu~ta advclnce pnce eld<,tlclty of <,upply Wcl<' 006
while totcll pnce elcl<,tlclty of <,upply for Robu<,t.l
wa') 005 For all Arclblcd producer... both pnce
ela~tlcltle~ were 0 0') for the <'outhern reglOn<" the
advance pnce ela<;tlclty wa~ 0 12 and the totdl pnce
ela<;t1clty wa<; 0 10 The <,Igmficclnt VdnatlOn m cof­
fee productIOn In the <,outh Cdn be expldlned by
coffee pnce'), whereas In the other clreas, e')peclally
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Klhmanjaro, Arusha, and Tanga, variatIOns m cof­
fee production must be explamed by other factors

Cotton productIOn decreased durmg most of the
I970s and early I980s Peak productIOn was
reached m 1972173 when 225,700 tons of seed cot­
ton were purchased by the market109 board By
1985/86, productIOn had fallen to only 107,800
tons The major productIOn constramt for cotton
was madequate storage, transportatIOn, and proc­
essmg capaCIties

In some regIOns, mcludmg Mwanza and Moro­
goro maize competes With cotton for resources
Therefore, the relative pnces of the two crops de­
termmes how farmers allocate theIr scarce re­
sources The offiCIal producer pnce for seed cotton
10 1971172 was 4 58 times the offiCial producer
pnce of maize, 10 1974175 It was 3 tImes hIgher
and fell to 2 69 10 1982/83 The relative pnces
were erratic between 1982/83 and 1986/87, finally
faIlIng to 2 37 10 1987/88 RelatIve official pnces
have made cotton less attractIve to farmers over the
last two decades Moreover, the mcreasmg Impor­
tance of unofficial markets for gram has made a
drastic difference 10 farmers' expected returns from
maize relative to returns from cotton For example,
the average open-market maize pnces 10 1986/87
were T Sh 861 10 Mwanza and T Sh 1037 10

Morogoro, makmg the cotton/maize pnce ratIO only
1 96 and 1 63, respectively

Economics of Maize Production

It IS widely belIeved that Tanzama has a com­
parative advantage 10 producmg cotton and coffee
but It IS less clear whether Tanzama also has a
comparative advantage 10 maize productIOn

Some standard economIC measures proVide an
mdlcatlOn of the economic potentIal of maize pro­
ductIOn These measures mclude net economic
benefit (NEB), which compares economic benefits
to economic costs domestic resource cost (DRC),
which measures the cost 10 terms of domestic cur­
rency of earmng or savmg a umt of foreIgn ex­
change, and the effective protectIOn coeffiCIent
(EPC), which measures protectIOn proVided to do­
mestic producers

To calculate these measures, Import- and export­
parity pnces for maize must be estimated Re­
searchers from the Economic Research Bureau of

the Umversity of Dar es Salaam calculated these
measures based on World Bank projectIOns of 10­

ternatlOnal maIze pnces 10 1988 and 2000 (10 con­
stant 1988 terms) In the base year, they used an
exchange rate of about T Sh 100 per U S dollar
To test the senSItiVIty of the results to exchange­
rate levels, a lower exchange rate of T Sh 125 per
U S dollar was also used The Import-parity pnce
calculatIOns mdicated that the higher the transpor­
tatIOn cost to Dar es Salaam, the higher the differ­
ence between Import-panty pnces to the producer
and the consumer

SInce Tanzama has the phySical potential to 10­

crease maize productIOn, a surplus could be eco­
nomically exported If producer pnces were set at
an appropnate level With the conditions preVailIng
10 1988, Tanzama had an economic advantage III

substltutmg for maIZe Imports but no comparative
advantage 10 exportmg maize to the world market
However, USIng the World Bank pnce projectIOns
of about US$137 per ton by the year 2000 (m 1988
terms) and an exchange rate of T Sh 125 per U S
dollar, the actual pnce of maize m constant terms
could either be Increased or maIOtamed for 11 re­
gIOns and reduced for the other 8 regIOns (table 6)

ExpanSIOn of productIOn cultivated by hand IS
not economical Ruvuma has a comparative advan­
tage In substltutmg for maize Imports but only un­
der Improved hand cultIVatIOn GIVen transporta­
tIOn and other marketmg costs, Ruvuma maize IS
not competitive m the world market The senSItiVity
analySIS of the results for Ruvuma showed that to
be able to achieve a DRC of a8-whlch more or
less confirms comparative advantage-the ex­
change rate would have to be about T Sh 155 per
US dollar

ConclUSions and
Recommendations

Marketed output does not depend solely on real
producer pnces other factors affect agncultural
performance

• Weather IS not affected by polIcy When the
weather IS unfavorable, supplIes become scarce
and offiCial pnces do not adjust Immediately
Open-market pnces nse, and free trade takes a
bigger part of the farmers surplus ThiS leads
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Table 6 Net economic benefit (NEB) effective protection coefficient (EPC)
cost (ORC) for maize (T Sh OOO/ha)

and domestic resource

Import panty (1988 prices)
NEB EPC DRe

Export parity (2000 pnces)
NEB EPC DRC

Oodoma
Hand cultivation

Low potential areas 120 063 138 180 083 1 51
High potenllal areas 100 066 082 020 085 1 03

Animal traction 390 061 057 2 00 082 081

ArushalK/limanjaro
Hand cultivation 320 067 068 110 087 091
Animal traction 1180 060 038 640 078 070
Mechanized cultivation 1030 041 043 460 056 078

Mwanza/Shmyanga
Hand cultivation 040 070 090 060 093 1 11
Animal traction 260 068 071 050 092 095

Ruvuma
Hand cultivation 0 102 100 230 151 123
Improved hand cultivation 550 099 067 090 175 100
Source Economic Research Bureau 1988b
Note Exchange rate was calculated at T Sh 125 =US$1 00

to I [,111 m purchd<;c<; by the government and
Import... become neces<;ary to feed the urban
populdtlon

• The dVdllabl1lty of arable land affects agncul­
tur,11 performance For example, m Klhman­
j<1r0 l,md I'" a constramt to productIOn, an m­
LrCd...e m mdlze pnce<; may not necessanly
mcrLd...e productIOn unle<;<; It IS done at the ex­
pen"'L of coffee or other crop productIOn or
unle ...... the yield can be mcreased through better
l.rop hu ...bandry

• ThL Idck of agncultural mput<;-<;eed<;, fertJl­
ller dnd m...ectlclde<;-con<;traln<; productIOn

• Production technology al<;o affect<; production
level... Iloe cultivatIOn IImlt<; the amount of
I,md to be fdrmed Even If pnce<; me <;harply
f,lrmer... would not be able to <;Igmficantly m­
crCd<;C productIOn

• ThL Tdnzdma tran<;portatlon <;y<;tem ha... expe­
IlencLd d con"'lderable cost mcrea<;e due to bad
ro,ld... dnd the OIl cn<;l<;

Thl ... rcport hd<; focused on macroeconomic de
velopmcnt and agncultural pnce pohcy and theIr
LffLLt... on productIOn pattern<; and market develop
ml.nt The overvdludtlOn of the Tanzaman <;hlllmg
lowl.rcd thc pnce of tradable goods relative to non­
trdddbic good<; Thl<;, m turn, encouraged producer<;
to produce nontradable goods rather than export

crop<; whIle con umer<; have tended to demdnd
more traded good mcludmg Imported food

The mtroductlOn of leglOnal pnce<; for maize,
Without takmg mto account real tran<;portatlOn
co<;ts may hdve hdd the "',Ime negdtlve effects d<;
the pan-terntonal pncmg ...y"tem However, offiCIal
recogmtlOn of the Importdnce of dn open market
was a move m the nght dllectlOn

Tanzama hd<; dn economIc ddvantage m becom­
mg <;elf-<;ufficlent m the productIOn of maize The
analySIS al<;o mdlcdte<; that productIOn mcrease<;
could be economlcdlly achIeved by Improvmg
farmmg ...y"tem... Thm the long-<;tdndmg objectIve
of <;elf-...ufficlency m the plOductlOn of bdSIC food
<;tuff<; 1<; economlcdlly "ound However, <;elf <;um
clency m the productIOn of bd<;IC food<;tuff......hould
not be dchleved dt the expen<;e of export crop
productIOn

Government mterventlOn m <;eumg food pnce<;
and marketmg agncultural product<; may be nece<;­
<;ary for the followmg rea<;on<;

• Unu<;ually favorable weather mdY result In

<;ub<;tanttally reduced mdrket pnce<;

• Owmg to lack of finance •.md storage and tran<;
portatlOn fdclhtle ... pnvdte trader may not be
m a po<;ltlOn to compete dnd thl may lead to
poor aVailablhty market mformdtlOn Thl<;
<;Ituatlon could permit a few trader<; to explOIt
producer<; and con<;umer"
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• Pnvate traders may not be wIlhng to operate In
remote areas hke Rukwa and Ruvuma

• Emergency situatIOns may occur, thus, the
government should operate a strategic food
reserve

To develop an efficIent pncmg system m Tan­
zama NMC should guarantee a floor pan-temto­
nal pnce based on the export-panty pnce to the
producers m remote regIOns ThIS would enable
NMC to trade In any regIOn wIthout a loss NMC
should be desIgnated as the manager of a strategic
food reserve Stocks should be released when pnce
exceeds the Import-panty pnce to the consumer

The marketmg boards and cooperatives should
not be allowed to operate at a loss They should be
forced to operate on a commercial baSIS by compet­
mg wIth pnvate traders An mstItutlOnal structure
should be establIshed to momtor and evaluate the
performance of these parastatals

The pnvate sector should be encouraged how­
ever, the government should take the mitIative to
Improve the marketmg mfrastructure Includmg
roads, credit, the aVaIlablhty of spare parts and
storage facilities
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Foreign Assistance and Agricultural
Research and Development In Tanzania"
Some Policy Issues

Sevenne Rugumamu
Institute of Development Studies
Unrverslty of Dar es Salaam
Tanzania

SUMMARY
ThIS study exammes Tanzama s expenences m admlmstenng techmcal cooperatIOn re­
:"ources Four donor-supported teachmg and agncultural research mstltutIOns are studIed
the Mbegam FIshenes, Uyole Agncultural Center, and the Faculty of Forestry and the
Faculty of Vetennary Medlcme at the Sokome Umverslty For purposes of the study,
techmcal cooperatIOn IS construed as a major mstrument m mternatIOnal development co­
operatIOn that aIms at enhancmg human and mstltutIOnal capaCItIes through the transfer
and utIlIzatIOn of knowledge, sk.Ills, and technology

Three broad lessons can be drawn from the study FIrst, foreIgn aId, lIke most other as­
pects of mternatIOnal relatIOns, was largely governed by the structural power patterns m
the global system It IS argued that the economIC mequalItIes and power Imbalances mher­
ent m the mternatIOnal aId regIme mvanably mfluence the behaVIOr of the actors on both
SIdes of the aId process Second, the nature of the state, ItS mstltutIOnal capacIty, and the
type of developmental strategy pursued sIgmficantly deterrmne the quantIty and mdeed
qualIty of ItS mternatIOnal transactIOns Thnd, and as a result of the above arguments, It IS
apparent that les:" effectIve polICIeS and weak polIcy mstruments were more lIkely to lead
to dlslocatmg aId consequences on reCIpIent states In fact, weak reCIpIent states are lIkely
get ever weaker because of the aId overload

The study demonstrates that Tanzama dId not generally succeed m maxlmlzmg the explOI­
tatIOn of techmcal cooperatIOn resources to achIeve ItS professed development objectIves
The major explanatIOn for Tanzama's poor performance was the mcapaclty of the state to
deSIgn comprehensIve development polICIes and to establIsh effectIve and effiCIent mstltu­
tIonal frameworks for polIcy management As a result, techmcal cooperatIOn delIvery
tended to be not only ad hoc and laIssez-fane but also allowed donors to Impose theIr own
preferences on the economy Under those mausplcIOUS CIrcumstances therefore, the loosely
coordmated foreIgn resource flows led to neIther sustamable mstItutIonal capaCIty buIldmg
nor to cumulatIve technology transfers

Another equally compellIng explanatIOn flows dIrectly from the first AId development
polICIes 10 Tanzama were unusually sIlent on how to carry out techmcal cooperatIOn needs
assessment The low levels of techmcal cooperatIOn effectIveness m Tanzama are largely
attnbuted to Imprudent econormc planmng and management Too often, aId-supported
projects were left to donor management and control, rarely were they systematIcally mcor­
porated mto the annual development budgets Not surpnsmgly, when the tIme for theIr
transfer to natIOnal mstItutIOns came, the Mlmstry of Treasury was caught unawares As a
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I s~ Iltereu poh~y \lltements about te~hnl~dl ~ooperdllon In
th~ I\ru\h I Detlll Itlon (1967) Jnu theredfter were never
wo"~n Into one toherent poh~y nor were there dny \enou~

Ittempt~ to operdtlOn111/e them Into 1 ~el of \trategle~ for
wh It d\~I\tdnte to ~eek 1nd what Priority settor~ to target or
how to e\t1bhsh 1 transparent management system Only
re~~ntly hd~ the Government been sensitized Into seriously
working toward e~tdblIshlng 1 tethm~al cooperation polley
Ir Imework (UNDP 1989)

The ,11m of thl ... re<;earch wa<; to examme Tan­
/d01d ... expenence<; 10 acqumng technology
through technIcal cooperatIon arrangement...

POI purpo<;e" of thl" ...tudy, techmcdl cooperdtlOn 1<;
eon"trued d... dn 1O<;trument of 1Oternatlondl devel­
opment cooperdtlOn that <;eek... to enhdnce human
dnd Imtllutlondl cdpabliitle... through the tran<>fer
IddptatlOn and utilizatIOn of knowledge <;klll<; and
technology It I'" .lrgued thdt becau<;e of the fragtle
ImtltutlOndl and ...tructural capacIty of the <;tate
Ta07,ml.1 hd<; not generally ... ucceeded m mdXlmlZ
10g the exploltdtlon of technIcal cooperatIOn re
"ource... to .lchleve It<; policy objectlve<; It 1<; further
drgul.d thdt for d long tIme the government of Tan­
/dnl,I" macroeconomIc development poltcle<; dId
not 1Ocorpordte d clear and comprehemlve technIcal
cooperation policy framework I A<; a re"ult of thl<;
m,Ijor "hortcom1Og technIcdl cooperatIOn deltvery
10 the country tended to be ad hoc and lal......ez fatre
Moreover reltahle In<;tltutlOnal mechanI<;m<; for
Identlfymg and programming realt<;tlc natIOnal
technIcal cooperation need<; have remdmed reid
tlvely weak It I'" therefore argued thdt Ill-planned
,1Od poorly coordinated re<;ource tramfer<; have not
kd to "lI ...t.lInable ImtltutlOn capacIty bUlldmg nor
to cllmllldtlve technology tramfer Finally It 1<; dr
glled thdt at a project level there are no <;ound "'y<;­
tern... for trdmparent dnd fleXIble management of
foreign d"<;l ...tance re<;ource<; The <;tate ... regrettable
,IbdKatlon of It<; policy management re<;pon<;lbllttle<;
to donor" 1<; a re<;ult of a vacuum 10 the local ad-
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re"ult project<; like the MbeganI Flshene<; and the Uyole Agnculturdl Center were left to
<;Imply decay as donor<; finally wIthdrew thetr atd <;upport

It I'" recommended that the future development pollcle<; of TanzanIa <;hould undmblguou<;ly
drtlculate the role of foreIgn a<;<;I<;tance 10 general and that of technIcdl cooperallon In pdr­
tlcular In the natlondl development effort Such polIcle<; <;hould further put 10 place capdble
dnd efficient In<>tltuttondl arrangement<; to mdnage ndtlOnal development progrdm<; At the
<;dme tIme tho<;e In<;tltutlOn<; <;hould be capable of proVIding a credIble and <;U<;tamable
countervaIl1Og force to the overwhelmmg power of atd donor<;

mlnI<;tratlon and control "'y<;tem<; (Mutahdbd 1989
Kleemeler 1982 Nkonokl 1991)

The ... tructural dependency theory 10 mtemd­
tIOndl politIcal economy provlde<; vdluable 1n<;lght...
to explam the atd proce...<; The theory <;eek<; to
<;peclfy the relevant power a<;<;et<; and mterdepend
encle<; between the actor" 10 que<;tlOn The powel
re"ource<; that are relevant to the ,lid proce<;" are
findnce" technology dnd the policy mput<; of do
nor... The...c re"ource... Cdn be trdn<>lated Into effec
tlve mfluence or complldnce through the Impo...ltlon
of co<;h or by confernng benefits to the recIpIent
In thl<; ca"e the theory d......ume<; unequal dl<;tnbu
tlOn of power dnd wealth between donor<; ,md re
clplenh When a donor ... upplIe<; It<, recipIent wIth
large dmount<; of Important good<; that Cdnnot be
ea<;lly repldced dt tolerable co... t<; then the donor I"

10 a po"ltlon to Influence the behaVIOr of the reclpl
ent In other word<; power "prmg<; from a...ymmet
nc mterdependencle<; Inequality between dctor" In
the atd proce...... I'" the nece ...<;ary condItIOn for the
actual exercl"e of mfluence over behaVIOr Moreo­
ver becau...e of the unequdl dl"tnhutlOn of power
re ...ource... donor... dre able to explOIt the recipient"
dependence for purpo<;e" of <;tructunng long term
relatlOn<>hlp<; m drea<; like trade, mve...tment dnd
<;ecunty

The ... tructural dependency theory further d...­
...ume<; the donor ha<; d dl"proportlOnate Influence
on the very content of the aid relatlon<>hlp The
wntten and unwntten rule... pnnclple" dnd norm...,
and procedure... that govern aid reldtlOn<>hlp", are
equally a<;ymmetncal, reflecting the mherent power
Imbalance All thmg<; bemg equal the theory pre­
dlct<; thdt the Internal economIc and <;oclal progre""
of recIpient ndtIon<; WIll be Influenced dnd ldrgely
limIted by constramts Impo...ed by donor ndtlOn...
(Poulantzd<; 1974, Jalee 1968, Ake 1979)

However a vanety of capabllttles thdt a recIpI­
ent <;tate and It<; m<;tltutlOn... deploy are likely to
make a <;Igmficant difference 10 such internatIOnal
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transactIOns These are the polItical, techmcal, and
orgamzatIonal capablhtIes of the recipient state and
Its lower mstItutiOns The mgredlents of those ca­
pabilIties would be demonstrated, among other
thmgs, by Its posseSSIOn of a tramed and expen­
enced bureaucracy able to formulate and effectively
Implement clear and comprehensive natIOnal polI­
cies Supported by stable and rehable mstltutIOns,
the envisaged polIcy framework would distill na­
tIOnal techmcal cooperatiOn objectives, pnontIze
the needs, and, m each case, target the beneficiary
populatiOns Indeed those capabilIties would natu­
rally translate mto an effective countervaIlmg force
to safeguard the core natIOnal mterests In thiS
sense therefore, the chances of donors Imposmg
low-pnonty techmcal cooperatIOn projects or trans­
femng mappropnate technologies would be sub­
stantially reduced, as would the frequency of proj­
ects and programs lackmg sustamabllIty To be
sure, those cntIcal mstItutIOnal capabIlities develop
unevenly across economies and sectors

However, studies by Morss (1984) and Doorn­
bos (1990) have advanced a compelhng argument
that m fact, donor and project prohferatIOn m Af­
nca tends to contnbute slgmficantly to mstItutlOnal
erosIOn and decay They claim that the overwhelm­
mg pressure of donors diverts Afncan governments
from estabhshmg natIOnal polICies and pnontIes to
simply trymg to please donors m order to acqUire
additIOnal aid Under the pretext of 'polIcy dia­
logue,' such governments have ended up acceptmg
ready-made polIcy packages already agreed upon
by the major donors

ThiS paper exammes the Size, magnitude, and
role of techmcal assistance to Tanzama, It prOVides
case studies of the Mbegam Flshenes Development
Center and the Uyole Agncultural Center, argumg
that m the absence of a comprehensive polIcy
framework, Implementation strategies and effective
executmg natIOnal mstItutlOns, the Impact of tech­
mcal cooperatIOn IS hkely to be margmal at best
and destructive at worst, and It presents the facts
behmd two success stones

Technical Cooperation and Its
Distribution In Tanzania

Dunng the mld-1980s sub-Saharan Afnca re­
ceived an estimated US$4 bIllIon a year of techru-
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cal cooperatIOn and about 70,000 to 100,000 expa­
tnates worked on a vanety of projects (Wallace
1990, 27) There IS, however, a growmg skeptiCism
m the hterature about the cost-effectIveness of
techmcal cooperatIOn and ItS mode of dehvery It IS
argued that not much success has been recorded m
mstItutlOnal capacity bUlldmg nor m human re­
source development m cntlcal sCientific and pohcy
management areas It IS further argued that technI­
cal cooperatIOn delIvery and admlmstratlOn IS do­
nor-dnven and that the recipient government pOSI­
tions have usually been reactive rather than
proactive As a consequence, the overall Impact of
technical cooperatIOn m sub-Saharan Afnca has
been dlsappomtmg (Green 1973, Mushl and Kjek­
shus 1982, Baskm 1985)

Moreover, m Afnca there has been a growmg
disIllusIOnment With the role of technical coopera­
tIOn personnel WhIle the number of highly edu­
cated Africans has been mcreasmg, the volume of
technical cooperatIOn personnel has also been ns­
mg These lords of poverty have absorbed 70% to
80% of the total techmcal cooperatIOn resources m
Afnca (BemiS 1990, 10) Too often, techmcal
cooperatIOn experts have been engaged m areas
where natIOnals With far supenor profeSSIOnal
qualIficatIOns and even ncher grassroots expenence
eXist Such dlsturbmg yet common situations have
led some cntIcs to suggest there are hidden agendas
on both Sides of the aid relatlOn~hlp (Hayter 1970,
Bhatt 1980, Payer 1982)

Above all, some offiCial misconceptIOns about
technIcal cooperatIOn have also heavIly contnbuted
to ItS gross meffectlveness m several Afncan coun­
tnes TechnIcal cooperatIOn resources are mvana­
bly misconceived as gifts In other words, they are
taken to be costless development funds that are
simply not to be repaid Indirect costs hnked to
technical cooperatIOn use are seldom conSidered
(BemiS 1990, 6) It IS preCisely because of thiS mis­
taken notion that some governments have tended to
accept any of these gifts" regardless of their Im­
portance m the natIOnal development plans and pn­
ontIes Little effort IS usually made to carefully
assess, say, the profeSSIOnal competence of the
technical cooperatIOn personnel, the ngor of a
counterpart trammg programs, or the appropnate­
ness of the technology packages Imposed on Ilhter­
ate peasants (Bagachwa and Rugumamu 1991) To
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Table 1 The volume of technical assistance to
Tanzania, 1980-89 (US$ million)

Technical Tech cooperation
Year Total aid cooperation vs tolal aid (%)

1980 666 233 35
1981 701 229 33
1982 684 178 26
1983 593 209 35
1984 557 216 39
1985 486 200 41
1986 680 260 38
1987 814 244 30
1988 905 250 28
1989 906 293 32
Sources OECD 1982 1984 UNDP 1987 1988 1989

be ,>ure, misconception,> of thl'l kmd have not
helped to enhance the Po'lltlve Impdct of techmcal
coopelatlOn

Tanzamd 1<; one of the mdJor aid recIpIents m
,>ub-Sdharan Afncd Between 1970 dnd 1990, It
recclved an estimated US$11 bJ1hon 10 foreIgn a<;­
'>I<;tdnce, <\ccountmg for dbout 80% of net official
flow'> of external cdpltal In 1975/76 for example,
the country wa'l the third large~t aid recipIent 10 the
rcglon recelVlng US$102 mJ1hon 10 OfficIal
Development ASS1'itdnce (ODA) or about I 6% of
the dlsbur'led aId In 1980/81 and 1987/88, Tdn­
zama ranked <;econd receIVIng US$666 mllhon and
US$814 mJ1hon, respectIVely from the ODA dl~­

burscd Funds Over a 10-year penod, the share of
technIcal cooperation resource'l 10 the total aId
flow'l averaged about 33% (table I)

There dre at lea'lt two slgmficant pohcy Imphca­
tlOns Fmt a relatIVely large proportIOn of the aId
that was extended to Tanzamd wa'l dllocated to the
technIcal cooperatIOn per~onnel Rather thdn
'llrengthenIng the mstltutlOndl capacltle<; of the re­
cipient ~ldte, donors went out of theIr way to create
parallel orgamzatlOns to run their aId-assIsted proJ­
ects Second, for over d decade, the government of
Tanzdmd seem<; to have been comfortable wIth
~uch arrangements Bureaucrats In Tanzama and
many Afncdn countne'l have out of 'lelf-1Otere~t,

tended to perceIve tcchmcal cooperatIOn personnel
a<; an easier channel of commumcatlOn wIth donor
dgencle~ [n other word'l they have been <;een dS
1Oterpreter'l and fdclhtators wIth aId agencIes
Above all techmcal cooperdtlon per<;onnel bnng
wIth them ~carce commodItIes hke computers, cars
dnd the hke, whIch eventually benefit the recIpient
bure,llIcrats (Rugumamu 1992, 80)

A c!o'ler In<;pLctlOn of thc compositIOn of techm­
cal cOOperdtlOn per'>(mnel In Tdnzama, reveal<; that
a <;ub'ltantldl percentage of them were engaged 10

operatlOndl dctlvltle<; where ndtlOnals wIth higher
academIc quahficatlon'> and expenence eXIsted
Therefore, foreIgn as<;lstance tended to create em­
ployment for donor countnes rdther than enhancmg
lO<;tltutlonal capacltle,> of the reCipIent country
(Rugumamu 1991) Ald-tYlOg of thIs sort defeats
ItS very purpo'>e of CdPdClty bul1dIng The<;e obser­
vatIon<; corroborate our mltlal d<;'lumptlOn concern­
109 the hIdden dgendd'> on both slde'l of the aId
relatIOnshIp

Between 1986 dnd 1989 the total techmcal co­
operatIOn re'lource<; to Tdnzama mcrea<;ed from
US$260 ml1hon to US$291 mllhon wIth a low of
US$244 ml1hon 10 1987 Dunng the 'lame penod,
accordmg to the 'ldme UNDP (1990 12) sources.
the number of techmcdl cooperdtlOn proJect'l re­
corded more thdn doubled-mcred'lmg from 420 to
979 proJect'l '>upported by 60 donor<; However. as
It ha'l been documented e1'>ewhere (Ca'l'len 1986.
LIpton and Toye 1990) the effect of d large num­
ber of donor'l work<; 10 two oppo'lmg dlrectlOn<; On
the one hdnd for countne'> with <;trong techmcal
and orgamzatlOnal capacltle<; hke IndIa or South
Korea, a Idrge number of donor,> may be a ble'lsmg
10 dl<;gU1<;e Ca<;<;en (1986 221) ha<; noted there
may be <;ome benefit<, In multlphclty when It WIden<;
the recIpIent <; chOlce<; and permlt<; a range of mno­
vatlOn'> thdt mIght not an<;e If only a few agencIes
were 10 the field On the other the effect of a large
number of donor,> m ly Ieold to aid overload If the
admml<;trdtlve CapdClty of a recIpient government 1<;
relatIvely wedk In T,mzamd the prohferatlOn of
donor<; <;tramed the orgdnIntlOnal capacIty of the
government to a pomt where the <;Itudllon dId not
permIt any effective learnmg to take place 10 the
field of aId mandgement

However over the '>dme penod, techmcal coop­
eratIOn re<;ource<; were dl'>proportlOnately dl<;tnb­
uted dmong <;ector<; Smce the 1OtroductlOn of <;lruc­
tural adJu<;tment program<; aid comp0<;ltlOn and
dl<;lnbutlOn In TdnZdmd hd<; reflected pnontle<;
largely determmed m Wa<;hmgton The general de­
velopment polIcy and pl,mnIng sector receIved an
average of 24o/c over d 4-year penod (table 2) ThIS
reflect<; the Importance thdt Cdme to be attdched to
pohcy mdndgement Techmcal cooperatIon experts
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Table 2 Sectoral distribution (%) of external assistance to
Tanzania, 1986-89

Avg
Sector 1986 1987 1988 1989 198689

General development Issues policy 16 37 30 129 239
and planning

Transport and communications 13 16 18 203 168
Agriculture forestry and fisheries 13 15 15 80 127
Industry 8 10 13 197 126
Health and water 5 9 11 57 76
Educalion 5 3 5 73 50
others 40 10 8 261 210
Total 100 100 100 100 100

Source UNDP 1987 1988 1989

flooded major polIcy-makIng InstItutiOns In order to
ensure that the polIcy refonn measures were
followed through The agncultural sector, suppos­
edly the nerve center of the economy, was allocated
13% of the dIsbursed funds The educatiOn sector
receIved only 5% ThIS IS a clear mamfestatIon of a
poor pnonty rank10g procedure 10 the natiOnal
plannIng system Understandably thIS k10d of an
oversIght can only happen 10 countrIes where
donors are left relatIvely free to pIck and choose
where to 10vest theIr resources

The underly10g assumptiOn of technIcal coop­
eratIOn IS that the applIcatiOn of Improved tech­
mques results In hIgher prodUCtIVIty per person,
gIv10g nse to hIgher 1Ocomes hIgher sav1Ogs, and
hIgher 10vestments per capIta ThIS makes pOSSIble
the generatIOn and applIcatiOn of Improved tech­
mques, WhICh result 10 hIgher prodUCtIVIty per per­
son and so the process contmues (GIrvan 1983,
11) Techmcal cooperatIon resources are prOVIded
10 the fonn of specIalIzed personnel tram1Og, ma­
chmery and eqUIpment and finance ThIS IS a
umque 10strument of technology transfer 10 North­
South" economIC relatIOns It IS umque 10 the sense
that technology IS transferred almost 10varlably 10

non-commercIal transactIOns 2 ThIS IS what DIchter
et al (1988) aptly called development-onented
technology transfer

The most fundamental aspect of any develop­
ment cooperatIOn program IS the transfer of knowl­
edge and skIlls to the local partIcIpants 10 the pro-

2 The commercial forms ot technology transfer mclude
among others techmcal assistance agreements know how
agreements Jomt \entures sub contractmg and lIcensmg
and franchlsmg An mtormed diSCUSSIOn on thiS subject IS
found In Vmtsos (1975)

gram The argument IS that 10 the future the latter
wIll be suffiCIently eqUIpped to Implement SImIlar
or even more complex actIVItIes by themselves
WIthout recourse to foreIgn support To be sure, the
ultImate goal IS to empower the reCIpIent 1OstItu­
tIOns and people to take charge of theIr own lIves
In essence, they should partICIpate In desIgn10g and
Implement10g development projects and programs
10 order to encourage technologIcal 10ItIatIve at
grassroots level ThIS IS commonly referred to 10

the lIterature as 'buIld1Og natIOnal technologIcal
capabIlItIes" (Cooper 1974) The two tradItiOnal
methods of transferr10g knowledge and SkIlls are
fonnal trammg through schools and colleges and
counterpart tra1Omg, that IS, work1Og together WIth
an expatnate on the same tasks for a gIven penod
of tIme

To create fonns of knowledge transfer adapted
to speCIfic work SItuatIOns whIle aVOIdIng 1Oterper­
sonal dIfficultIes assocIated WIth counterpart
tra1Omg, 1OstItutIOn tw1On1Og has recently emerged
The theory beh10d 1OstItutIOn tw10nIng IS that an
establIshed 1OstItutIOn possesses what has been
commonly called corporate SkIlls--expenences ac­
cumulated from work1Og 10 a partIcular field for a
long tIme ThIS 10cludes methods and approaches
for tacklIng new SItuatIOns that are speCIfic to that
1OstItutIOn and that are acqUIred through tIme by
some employees of that 1OstItutIOn (Cooper 1984,
Mothander and Flodman 1989)

The SImplest fonn of 1OstItutIOn twmn10g IS set
up between two 1OstItutIOns that are 10 the same or
10 a very SImIlar field of operatIOn One of the part­
ners (semor) 1Ofonns the other (jumor) how It
would solve pOSSIble practIcal problems, and It
shares work methods, research techmques, and
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ftndmg<, <1<, well a<, workmg manual<; It would ar­
gU<lbly be up to the JUnior p<lrtner to adapt the ac­
qUIred knowledge to the local workmg condItIOn<;
,md clrcum<;t<lnce<;

At the m<,tltutlOnal level effectIve knowledge
,md <,kIlI <lcqUl<;ltlOn ,md <lccumul<ltlon 1<; a complex
proce<,<; It tdke<; a cntIcal ma<;<, of accumulated
knowledge to rationally determme what addItIOnal
<,klll'> "-nowledge and technologle<; <lre reqUIred
how to <,edrch dnd <,elect the type<; dnd knowledge
nLeded how to negotiate for favorable term<; of
tr<lmfer how to dd<lpt and ab<;orb new production
<,y<,tLm<, <lnd fin<llly how to gener<lte and dlffu<;e
technologle<, m <,elected drea<, (Stewart 1978 Bell
19R4) The followmg ca<;e <;tudle<; demon<;trate how
dlfferLnt mode<; of techmcdl cooper<ltlOn delIvery
,md m<;tltutlOnal envmmment m Tanzama have Im­
pdcted <,klll <lnd knowledge dcqul<;ltlon d<; well as
technology tran<,fer

The Mbegam Flshenes Center
An III-conceived Project

For ,I long time the government of TanunJa
f,lIled to Lvolve d comprehemlve did pohcy dnd
<ltlLnd,mt dId m<,trument'> to gUIde development dC­
tlVltlLS m thl<' Important I<,<;ue ared Ideally, such a
POIlLy would h<lve defined the role of foreIgn <lId
,md <,pLclfit.d aId mdndgement m<,tltutlOn<, In tum,
the ,lid mdndgement m<,tltutlOn<, would h<lve pro­
VldLd pldn<, th<lt IdentIfied h<,t'> of proJcct<, dnd pro­
gr,lm<" their <,equencmg ordcr dnd locdl contnbu­
tlon<, a<, well d<; the <lmount'> of foreIgn re<;ource<;
bemg reque<,ted

In thLory the overdll re<;pon<,lblllty for aId mdn­
dgLmLnt m Tan.ldnJ<l 1<' <,hdrcd by the Mml<,try of
Fm,mct. dnd the PI<lnnmg Comml<'~lon Sectordl
,md oper,ltmg mml<;tne<, dnd pdr<l<,tdtal<, dre re­
qUlrLd to dMnncl theIr propo<'dl<, for <lId dS<;lst<lnCe
through the Pldnnlng Comml<,<,lon where they dre
<,crutmllLd m reldtlOn to the ndtlOndl dnd <;ectordl
LconomlC pnontle<, From there the proposdl<, dre
p<l<,<,Ld on to the Mml<,try of Fm<lnce whIch 1<, re­
<,pon<,lbk for cont<lct<, WIth foreIgn government~

<lnd <lId <lgcncle<, to en<,ure that propo<'<lls match the
dV<lJi,lble rt.<,ource<, Th<lt done pl<ln<, and budget<;
drL <,ubmlttLd to the Cdbmet <lnd Idter to the P<lr­
II lmLnt for dl<,LU<,<,lOn dmendment, <lnd dpproval

However, m the db<;ence of countervdllmg n<l­
tlOnal power m term<; of <;ufficlent pohcy cldnty
and adequate admml<;tratIVe over<;lght donor<,
tended to exert growmg mfluence over the chOIce
de<;Ign, and ImplementatIOn of aId-a<'<'I<,ted proJect<;

Because of <,uch m<;tltutlOn<l1 we<lkne<;<,e<, many
technical cooperatIOn project'> m the country were
donor-conceIved -de<;lgned Implemented, dnd m­
deed -dnven Thl<; led, more often thdn not, to pr<)J­
ect<; that were eIther mappropnatdy p<lLk<lged,
poorly targeted or lavl<;h for the <lctudl nLed A<, d
con<;equence, the overall Impdct of techmcdl coop­
eratIOn project'> <lnd progr<lm<; on the mtended
populatlOn<; m TdnZam<l h<l<' bLcn comlderLd m
<;Igmficant (Green 1971 Frcemdn 1982, NordIC
Report 1988) The Mbegdnl FI<,hLne<, DevLlopmLnt
Center project <;upported by the Norwegldn dId 1<,
one of the clas<,Ic example<,

The Bagamoyo-ba<;ed Mbegdm FI<,henes Dcvel­
opment Center was e<;tabh<;hed m 1966 by the gov­
ernment of Tanzama along with two college<; to
tr<lm fi<;hene<; per<;onnel In 1972 the government
approdched NorwdY to reque,>t d<'~I<,t<lnCe m dLvel­
opmg the fi<;hene<; <;ector The government of Nor­
way accepted the reque<;t and the NOIweglan
Agency for InternatIOnal Development (Nordd)
embarked on a<;<;e<;<;mg <;uch <,upport

Norad ,>ub-contracted a Norwegl<ln fi<;hene<, de
velopment corporation-Fldeco-to undertdke
fea<;IbIhty <;tudIe<; of the fi<;hene<; <;ector m TdnZ<l­
nla and then advl<;e on the kmd<; of <,upport project'>
and program<; to be proVIded After <l <,ketchy and
Impre<;<;lOnJ<;tIc <;urvey the cOn<;ultdnt,> recom­
mended thdt Norad rehabIlitate, expdnd, dnd mod­
ernIze the center f<lclhtle<; for purpo<,e<, of mdu<,tndl
fi<;hene<; trammg and development To e<;tdbh<;h d
modem mdu<;tnal fi<;hene<; trammg college Fldeco
further recommended that the center be proVided
With two mechamzed trammg ve<,<;el'> <l fi'>hmg rc­
celvmg <;tatlOn d mechamcal work<;hop <lnd d JClly
and that the eXI<;ung mfra<;tructure be refurbl<;hed
and upgraded Apparently Nordd and Idter the gov­
ernment of Tanzama accepted dlmo<;t dll the rec
ommendatIon<; AdditIOnally Fldeco con<;u!tant'>
were awarded a new contract to execute the cntire
project Eleven expert<; were dttachcd to the project
to de<;Ign <lnd conduct cour<;e<, leddmg to 2 yedr
certificate<; and 1-year dlploma<; a<, well d'> <,uper­
vlsmg the constructIOn work<,
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It IS Important to underscore that after signing a
letter of understanding, the government of Tanzama
seemed to have left almost all the project prepara­
tions and execution In the hands of Fideco consult­
ants and, remotely, Norad The center's faculty and
staff were not adequately Involved As a result, the
Fideco was relatively free to determIne the nature
and level of educatIOn to be provided, the cumcu­
lum content, and the fishing vessels and gear to be
procured and used for training Had the government
of Tanzama or ItS deSignated agencies Involved
themselves at all stages of the project cycle, subse­
quent costly polIcy deCISIOns would have probably
been aVOIded If not mInimized JOint and compre­
henSive feaSibilIty studies, for example, would have
presumably faCIlItated Informed declSlons regarding
training and development programs at the center
Left to operate relatively Independently, FIdeco not
only missed the Intended benefiCiary but also went
out of ItS way to over-deSign the project to the con­
sternatIOn of both Norad and the government of
Tanzama ~

Studies by Mytelka (1981) of the textIle Industry
In Ivory Coast and by Parker (l979)of the Tanza­
ma NatIOnal Development CorporatIOn found that
poorly superVised pnvate consulting firms tend to
over-deSign and over-buIld facIlities because the
fees charged are usually proportIOnal to the value
of the eqUIpment and machinery Installed Mytelka
and Packer's observatIOns were confirmed In my
study of the Tanzaman textile Industry (Rugumamu
1989)

wIth lIttle or no effective state partiCipatIOn In the
machInery procurement and Installation foreign
pnvate compames have a strong propensity to over­
buIld plants and substantially Increase the costs
from which theIr fees are calculated Foreign con­
sultIng compames and constructIOn firms did Just
that In the foreign aided modernizatIOn exercise In
the Tanzaman textIle Industry

FIdeco might have been Influenced by the same
profit motive After all, It was a conglomerate of
firms In the fishenes and boat-bUIlding bUSiness m
Norway In the absence of internatIOnal bIddmg

1 The center has since 1982 been operating at a capacity of only
112 students for both certificate and diploma programs The cost
per student per year IS more than four times higher than
comparable Institutes elsewhere In the country

Table 3 Distribution of Norad grants to Mbegam
Fisheries Center, 1974-83

Amounts
(NKr millions) %

Feaslblhtystudles 199 132
BUilding contracts 80 0 53 3
Planning and designing 9 9 6 6
Educalion planning 3 7 2 4
Project administration 8 9 5 9
Machines and equipment 14 1 9 4
Operational costs 13 4 8 9

Total 149 9 100 0
Source Mbeganl Fisheries Development Center accounts (1984)

procedures, a practice common In bilateral aid,
there are opportumtIes for ovennVOICIng In fact,
over 63% of the technical cooperatIOn funds pro­
Vided went Into the procurement of the machinery
and eqUIpment as well as paYing the buIlding con­
tractors fees (table 3)

The types of training vessels and their gear as
well as the Instructors background SignIficantly
Influenced the nature of training and the skills Im­
parted at the center The training was dommated by
hIgher-level fishenes training (diplomas and certifi­
cates), which was Intended for large-scale Indus­
tnal fishing The MV Mafunzo and other
mechanIzed vessels-the main training vessels­
use only large-scale Industnal fishing gear High
sea trawling, purse seining, and trollIng are the
major fishing technIques Imparted at the center A
study of the center's recent graduates and their
employers confirmed that the knowledge and skIlls
Imparted at the center were, more often than not,
far removed from the fishing conditIOns In Tanza­
ma vessels (Eastern and Southern Afncan UnIver­
sIties Research Program 1988b, 110-12) The
graduates were usually faced With lack of modem
working tools, eqUIpment, faCIlIties, and standard
fishing Some of the graduates who work among
artIsanal fishing commumties as extenSIOn officer<;
were qUIckly diSillUSIOned as they discovered that
their profeSSIOnal knowledge of large-scale IndU<;­
tnal fishing could not be easIly adapted to those
completely different CIrcumstances

Artisanal fishing has been estimated to contnb­
ute 95% of the annual fish harvest In Tanzama
ThiS traditional fishing Industry employs about
60,000 people on a full-time baSIS and about 3,000
people are engaged In part-time fishing and other
fishenes-related activities (Eastern and Southern
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Afncan Umvef\ltle~ Re~earch Progrclm 1988cl) 4

The mam fhhmg ve<;~el<; are dhow~ and canoe<,
largely propelled by <;ali The common fhhmg geclr
employed mclude<; gill-nets, <;hark-net<;, <;eme-net<;
cast-nets traps and hard Ime<; Motonzed gear I~

uncommon among traditIOnal fishmg commumtle<,
The Fldeco fea<;lblhty <;tudy reports and recom­
mendatlon<, failed to capture the Importclnce of thl<'
jhhmg commumty 10 the mdu<;try (Havm,vlk et cll
1988, 218-~O) Had detailed <,tudle~ about the na­
ture <,cope, and problem<; of the clrtl~anal fi~hermen

been undertclken, they would have gone a long way
10 Identlfymg appropnate technologIe<; to Import
what re<;earch and development dctlvItle<; to under­
take and how be<;t to mvolve the tclrget fi<;hmg
commumtle<,

Not <;urpmmgly, the report<; of the Nore Com­
ml<;<;lon (1979) and the Royal NorwegIan MmI<;try of
Development CooperatIOn (1986) on the center <;
perfonnance strongly cntIclzed the obJectlve<, of
thI<, techmcdl cooperatIOn project Both report<; de­
plored undue empha<;l<, on the higher-level high
technology demclndmg trammg progrdm~ Both re
port<; were al<,o cntlcal of the <;hoddy development
acttvltle<, that the center hdd been undertakmg
Comequently Vclnou<, co<;tly recommenddtlOn<,
were later made to re<;tructure the center <, trammg
and development program<; <,0 a~ to give <,peclal
dtlentlOn to the need<; and concern<, of artI<,anal
lishennen (Royal Norwegian Mml<;try of Develop­
ment CooperdtIOn 1986 4~-"i2) Fldeco wa<; lclter
fired Two othcr NorwegIdn comtructl<m compd­
me~ were qUickly hIred to complete the mfrd~truc­

turdl work<, at the center and undertclke trammg
After thl<; mltlal embdrrcl<;~mg performdnce No­

r,Id <;ought to maXimize the NorwegldnizatlOn of
thc project mdndgcment (Grdn 1991) to en~ure

timely compktlOn of the proJcct In retro<,pect thl~

donor <;tratcgy wa<, Important 10 two WdY<; To the
dId agency burcducrdt<; domg thc techmccllly de­
fin(..d Job<, a<, qUIckly dnd d<, effiCiently a<; po<,<,lble
wa<, Important for their ultimate OccupcltIOnal ad­
vancement To the donor government It Wd<; Impor­
tant thdt they <;howed their P,Irlidmentdnam how

4 Thc aLIIVllIL\ mdude Imong olhcr\ mMkelmg dl\lnbulIOn
net mdkmg mmnc engme rcp'ur b011 bUlldmg lIld thc
proouLlIon 01 othcr Ii\hmg dLLCS\OnC\ For lullcr dctal(\ \Cc
Cal,tLrn lOll Southcrn AtnLdn UmVCNIIC\ Rc\C lrLh Progrdm
(1988.1)

Table 4 Mbegam Fisheries Development Center
bUdget 1985/86-1990/91 (T Sh millions)

Recurrent Development
Year (Tanzania) (Norad) Total

1985/86 4 2 6 6 10 8
1986/87 56 166 222
1987/88 100 172 272
1988/89 17 9 36 3 54 2
1989190 25 5 46 3 71 8
1990/91 367 989 135 5
Source Mbeganl Fisheries Development Center accounts (various
years)

Estimate

mdny projects were <,ucce~<,fully completed 10 a
pdrtlcular fiscal yedr From that pomt onwdrd~, the
I~<,ue of technology trdmfer dnd mstllutlOn CdpclClly
bUlldmg took a back seat ThiS tendency, rdther
common dmong donor<" 1<; what Brenner (1984 ~)

cogently refer<; to d~ a dnve toward qUIck VI~lbII­

Ity result~,' regdrdle~<, of the Impdct on the
reCipIents

It hcl<; to be emphcl<;JzeJ thdt ~ub<,equent prob­
lem<; dt the center were a ploduct of the mltlally
poorly conceived project Even dfter <,everdl
eVclludtlOn ml<,<;lon report~ mdlcatmg poor pldn
nmg de<,lgn, and performdnce, Nordd wa~ reluctant
to dbandon the project (thl~ optIOn Wd<, con~ldered

undlplomdtlc) To <,ave fdce, It ha<,tlly mve~ted 10

thl~ otherWise unvldble project by clddmg yet new
program<, (Havnevlk et .11 1988) Between 1986/87
and 1990/91, Nordd .md th(.. government of Tan­
zania mve<;ted over T Sh 100 million <,hlllmg<,
(tclble 4) to e<;tablI<;h cl I-yedr certlficdte cour~e for
exten<,lOn officer<;, opened dddltlOndl <,hort cour<,e
tr,lInmg po<,t<, for <,mdll-<,cale fi<;hermen dnd In

vlgorated the centLI s devdopment ..lctlvltle<, Tho<,L
huge amount<, would otherwl<,e hdve been <,pared
for other pre<,~mg de"dopmwt actlvltle<; hdd the
donor clnd the reCipient government Lclrefully clp­
prcll~ed the problem clt the out<;et what to <,olve,
how to <,olve II clnd with Whdt <,peclfic re<;ource<,

The government of TdnZdnld de<,erve~ cl full
<,hare of bldme It<, mherent clppetlte for big project<,
necltly comclded With the donor <; dL<,lre for high
technology <;ale~ and clld-tymg One would hdve
expected the government to cl<,sume cl lead role 10

.111 key I%ue<; of the techmccll cooperatIOn dehvery
proce<;<; dnd to Identify cntlcdl area<, of techmccl1
cooperatIOn mterventlOn However the ob<,e<;<;lon
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for conspIcuoUS projects far outweIghed the under­
lymg economICS

Uyole Agricultural Center A
Targeted Beneficiary

In 1968 the government of Tanzama requested
techmcal assIstance from the NordIc governments
to establIsh an mtegrated agncultural mstltute,
Uyole Agncultural Center for the development of
four southwestern hIghland regIOns of Tanzama
After two feasIbIlIty study mIssIOns-the NordIC
Agncultural Experts and the Nordic Appraisal and
Plannmg Experts mlSSIOns-a techmcal coopera­
tIOn agreement was Signed 10 1972 The Fmmsh
government was gIVen the responsibIlIty for execut­
109 the project on behalf of other donors Among
other thmgs, the agreement proVIded

• a grant for mvestment 10 varIOUS facIlItIes and
eqUipment

• consultancy servIces for constructIOn and de­
sign of bUl1dmgs

• personnel assistance program for 145 man­
years dunng a 5-year penod

• scholarshIps for 37 Tanzamans for umverslty­
level educatIOn

• the financmg of Nordic admimstratIOn costs

In 1975 Iceland became a supportmg member of
thiS project The agreement was renewed three
times Up to 1985 when all but Fmland wIthdrew
from the project From 1985 to 1992, the Fmmsh
government alone supported the Uyole project

By 1975 most of the research and trammg of­
fices had been completed as were the laboratones,
greenhouses, workshops, and lIvestock facIlIties
The trammg program became operatIOnal 2 years
later UntIl the late 1970s, both the research and
trammg programs understandably were dommated
by Nordic experts ThIS picture began to change 10

the early 1980s as Tanzamans returned to the cen­
ter with graduate degrees

The Act of the ParlIament that establIshed the
center mandated productIOn-onented research and
trammg activities to solve ImmedIate techmcal
problems of farmers To thIS effect, the crop re­
search programs mclude maize nce, Phaseolus
beans potatoes, wheat frUlts, and vegetables In
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tum research on each crop covers breedmg agron­
omy, crop productIOn and on-farm studle" The
lIvestock programs concentrate on pasture devel­
opment and pasture nutntlve "alue studle" for dairy
cattle In bnef, the target group of thiS techmcal
cooperatIon project was unambiguously "tated and
correctly understood from the "tart

The Uyole Agncultt..ral Center IS the only re­
search mstltute 10 Tanzama With a full-fledged ex­
tenSIOn sectIOn and extenSIOn "peclalI"t" It org,ln
Izes regular researcher" demonstratIOn'> and on­
farm tnals along With ItS Village dl"tnct and
regIOnal agncultural extemIOn network" The cen­
ter publIshes extenSIOn leaflet" booklet" a" well a~

the Uyole Research Bulletin As"e""mg the overall
performance of the center a World Bank evalua­
tIOn team (World Bank 1988 8) remarked

The Uyo1e Agncultural Center has been more suc­
cessful than others In reachmg fanner,; helped by
Its extensIOn sectIOn It can be regarded as a use­
ful model for regIOnal adaptIve research whIch
could be rephcated The expenment of <.ombmmg
trammg and research has also worked well

On the trammg SIde the center hd~ d planned
capaCIty of 500 student" It houses five academiC
departments and conducts three different program"
dIplomas, certificate" and "hort course" for fdrm­
ers By 1991, the center had tramed 6600 Tanza­
mans of which nearly 3 000 received dIploma,; or
certificates and 3,700 attended "hort cour"e" for
farmers (table 5)

Moreover, de"plte occa.,IOnal 10'>" of "taff from
the center to other more attrdctIve local and mter­
natIOnal Jobs, the Uyole techmcal cooperatIOn proJ­
ect has managed to tram and retam d hand.,ome
pool of ItS profeSSIOnals (tdble 6) A vdnety of
ImagmatIVe mcentlve scheme" have been created to
motivate and retam re"earcher" and tramer" These
mclude, among others SUbSIdIzed rent free medIcal
care, free transport, rec;earch fund" dnd equipment
and SUbSIdIzed rental charges for dgncultural

Table 5 Uyole Agricultural Center graduates
1977-91

Awards 1977 1979 1980-1989 1990-1991 Total
Diplomas 281 1 580 240 2 101
Certificates 262 383 142 787
Short courses 163 2 264 1 295 3 722

Total 706 4227 1 677 6610
Source Uyole Agncu~ural Center files
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l.-qulpment for pnvate u<;e In September 1991 for
m"t•.mce the center employed 81 agnculturdl pro
fC""londl<; dnd 118 technlclan<; In effect we can
concludc that knowledge and <;kill<; hdve been ef­
fcctlvely tran.,ferred to the natlOndl<; through thl<;
NordiC techmcal cooperation arrangement The
progrdm h,I" bUilt dnd <;trengthened ndtlOndl re
"l.-,Irch ,md trdmlng CdPdbilltle<; The ndtlondl ex­
pl.-rt<, h,IVl.- dccumuldted <;ufficlent CdPdbllttlC., to
Idcntlfy dgncullurdl problem<; define dppropndte
rc.,edrch proJcct<; and deltver <;clentlfic .,olutlOn to
tll{,.lr client A<; we <;hdll later demomtrdte the ccn
tcr ., Imp,lCt on the agncultural development m the
rl.-gum., concerned hd., effectively been felt

The Southcrn Hlghldnd<; Malle Improvement
Program gr,lphlcally demon<;trdte., the Uyolc rc
"cdrch ,>ucce<;<; It hd<; been ba<;ed at the center '>mcc
1971 TIl{,. long term obJective., of thl'> progrdm
mLludc formmg ,lgro-economIC packdge., for mdl7C
fOl dlffcrent dgro-ecologlcal zone<; dnd fdrmmg
"y"tl.-m., found m the regIOn breedmg hybnd., ,md
opcn pollinated Vdnetle<; and mOnltonng pe.,t,> dnd
dl.,t.dse" of maize

In thc 1,I"t 20 yedr., or <;0 the mdlze re.,cdrch
progl am ha<; <;ucce""fully provided thc requl,>ltc
mformatlOn on I,md preparatIon vanctle<; pl,mtmg
tlml.- rdte" dnd method<; of fertlltzer appltcdtlon the
u'>c of organic mdnure<; rotatIon" plant den,>lty dnd
drrdngemt.nt dnd weed and pe<;t control Thl" m­
formation ha" been pd<;<;ed on directly to the fdrm­
l.-r,> or mdlfectly through the extemlOn .,y,>tem
Slmtlar ,>ucce<;"c'> hdvc been recordcd 10 the re
"c Irch .md development of <;orghum millet nce
wlledt ,md gram legume<; (Mo<;hl dnd Mardndu
1988, Mdrdndu 1988)

The Uyole achlevement<; would hardly have been
po.,.,lble Without .,trong donor <;upport It., up-to
ddtc mfr,l.,tructure for re.,edrch dnd exten<;lon
,>ervlCl.-" ,md <,Idff retention <;cheme<; for eXdmple
l1<lvl.- been umnterruptedly mamtdmed by tcchnlcdl
cooperdtlOn re<;ource<; The 10glCdl que<;tlon,> thdt
follow dre how long Cdn <;uch a wpport la<;t') 1<; It
"u.,tdmdble aftu donor wlthdrawaj'J Or I., thl" yet
dnother white elephant')

Dc'>pltL the dLcompli"hmenh the tt.chmcdl co
opcrdtlOn management for thc Uyole ccnter hd'> not
,llw,ly" been ro'>y The perennial que,>tlon of .,u"
tdmdblltty .,tand., out Dunng the mltldl comtruc
lion phd<;c (1971 76) for example the NordiC gov-

ernment<; extended T Sh 2';6 millton to the project
while the TdnZdnldn government contnbuted T Sh
240 mlllton or 589(- dnd 421ft re.,pectlvely One
would hdve expected thdt thc locdl findnclal contn­
butlon., would have grddudlly n"en Surpmmgly.
<;ub"equent agrcement., betwcen the Tanzaman and
the NordIC government,> neither patd .,ufficlent dt­
tentlon to the CXdCt .,IZC of the locdl contnbutlOn'>
ovu tIme nor to the NordIC lImetdble for ph,l'lIng
out The 1980 hunt NordIC Tan::.anw E~aluatlOn

Ml \ \/On Rq}()rt (Uyole Ct.nter 1980) for In'>tance,
Cd.,Udlly noted thc '>enou" drop 10 the qUdhty of
rc,>cdrch dnd trammg dt the center .I., d Idrge num
bLr of NordiC expcrt., concluded their contrdct<;
Without commemUldte repl.Kement Accordmgly,
thc report rccommcnded no furthcr l.-Xpdn"lon of the
progrdm'> dnd d .,ub"tdntldl n.,c 10 the government
Oncc dgdm, no eXdct c,>tlmdtC., wele propo'>ed nor
dCddlmc., '>uggc"ted Thl'> dl,>turbmg Oml.,.,lon 1<;
Itkely to negdlIvcly Impdct the center., progrdm<;
when the Fmn., finally wlthdrdw

It I'> worth pomtmg out thdt Tdnzdnta ., reckle.,.,
mvt..,tment dnve of the 1960<; dnd 1970<; hdd gIven
little dttentlon to future rc"ource lmpltcatlon<; of
tho"e mve,>tment" Vv hen the cconomlc cn<;c<; .,et In

thc mId 1970., the prevlou,>ly did-funded proJect<;
Cdme to d "tdnd,>ttll d., the operdtlng rc,>ource<; dned
up In turn thl'> led to chromc undcrutlltzdtlOn of
CdpdClty 10 mdu.,try fdlllng <;OCldl .,erVlces low
productIVity dnd the Itke Between 198';/86 dnd
1989/90 the TdnZanldn government "ubventlOn to
the center dverdged only 41(';( (table 7) It would
dppedr on the .,urfdce thdt no con"cloU<; effort wa.,
mdde to gradudlly mcrCd"L the govcrnment " rela­
tive dnnudl contnbutlOn<; to the center for dn even­
tual <;mooth tdKcover Thc government beldtedly
re 1117ed 10 the 1980<; thdt It Wd., difficult to <;ustdm
t.ven ImpOl tdnt "ervICe., like dgnculturdl rc"earch
dnd Lduc IlIon A furtht.r brcdKdown of the 1988/89
dnd 1989/90 figure'> of Uyolc (tdble 8), for 10

.,tdnce demon'>trdtC., thdt Fmmdd hd'> .111 along
been .,upportmg the core dctlvltle., m the re<;earch

Table 6 Uyole staff positions (September 1991)
Section ProfesSionals TechniCians Total

Research Instrtute 48 81 129
Training Instrtute 25 35 6
Service department 10 22 32
Total 83 138 221
Source Uyole Agricultural Center Files
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Table 7 Finnish and Tanzanian governments
contnbutlons to the Uyole Center, 1985/86 to
1989/90

Tanzanian
Contribution (T Sh millions) contribution

Year Finnish Tanzanian Total (%)

1985/86 25 29 54 54
1986/87 98 52 160 39
1987/88 108 72 180 40
1988/89 158 138 296 47
1989/90 279 151 430 35

Source Uyole Agricultural Center accounts (various years)

and trammg dIVISIOns at Uyole GIven the pressmg
economIc condItIons of the I990s, It IS unlIkely that
the government of Tanzama WIll fill Fmmda s gap
m the short and the medIUm runs ThIS IS a sIgn of
poor economIc plannmg and management

Institution TWinning and
Transfer of Technology

DespIte the absence of a natIOnal polIcy frame­
work on technIcal cooperatIOn the Sokome Um­
verslty of AgrIculture s new facultIes, forestry and
veterInary medlcme, have effectIvely managed to
acqUIre and assImIlate technology through techmcal
cooperatIOn arrangements The secret behmd thIS
success IS the umverslty's relatIvely strong mstItu­
tIOnal and orgamzatIOnal capacIty whIch was a
sIgnIficant bottleneck. m Mbegam and Uyole In­
deed, the OECD observed, sustamed and self-relI­
ant development depends on the strength and qual­
Ity of the country s mstltutlons (Development
ASSIstance CommIttee 1989 107) To be sure, such
mCldence confirm our mltIal assumptIOns about the
mstItutIOnal capacIty of the recIpIent InstItutIOns
Under certam cIrcumstances, the very condItIOns of
power asymmetry between donor and reCIpIent,

dIalectIcally create bargammg spaces' thdt the
weak can explOIt to advance ItS own mterests

The Umverslty of Sokome skIllfully deployed ItS
accumulated knowledge and expenence to strIke
favorable deals WIth donor agencIes ThIS perform­
ance confirms Muscat's conclUSIOns (1986, 61)
that the major determmant of techmcal cooperatIOn
effectIveness IS the level of development of the re­
cIpIent mstltutlon, that IS, the degree to whIch the
InstItutIOn m questIon IS able to absorb and explOIt
the technIcal and materIal resources proVIded from
outSIde Indeed, the observatIOn that technology
transfer and technIcal cooperatIOn effectIVene<;<;
Increase through tIme, along WIth nsmg skIlb and
InstItutIOnal capaCItIes, ImplIes that effectlvene<;<;
would normally be low among the least developed
countrIes and mstltutlOns

The Faculty of Forestry was establIshed m 1973
by the government of Tanzama, WIth Norad provld­
mg a generous grant for eqUIpment, mfrastructure
laboratOrIes, vehIcles, and foreIgn academIC staff
From 1973 to 1991, Norad spent over US$')O mIl­
lIon on the project The Umverslty of SokoIne had
on ItS part, undertaken a thorough mternal need~

assessment long before the mltIal feaSIbIlIty studle~

were carrIed out In the project agreement docu­
ments, the fine detaIls of the project actIvltIe<; were
unambIguous, and prIorItIes were well artIculated
and carefully sequenced Moreover, the effectIve­
ness of the recIpIent's partIcIpatIOn m the project
plannmg, deSIgn, and ImplementatIOn IS obvIOUS
from the ways m whIch technology tr,msfer
mechanIsms were programmed and Implemented

A comprehenSIve trammg program for young
Tanzaman academICIans and technICIan<; wa<;
drawn up speclfymg colleges, areas of ~peclalIza­

tlOn, and tIme frames The project further IdentIfied

Table 8 Dlstnbutlon of Tanzania government and Flnnlda expenditures for Uyole Agncultural
Center, 1989 and 1990

Tanzania Tanzania
__--.:1..:::9.::::89~(T~S::::h~m~III::::lo.:..::ns:.L)__ expenditures __-:1c.::9.::.90::....>.;(T,-S.::.h:.:....:..:.cm::.:;IIIc:..::lo.:..:ns=.<)__ expenditures

Items Government Flnnlda Total (%) Government Frnnlda Total (%)
Research Institute 36 0 56 0 92 0 39 345 100 0 134 6 26
Training Institute 26 2 23 2 494 53 31 0 339 649 48
Others (collaboration & training) 177 177 0 174 174 0
Rehabllrtatlon 26 8 26 8 0 54 6 54 6 0
Instrtutlonal support 72 1 34 4 1066 68 769 732 150 0 51
Development 9 0 9 0 100 3 6 3 6 100

Total 1380 1582 2963 47 1515 2794 439 35
Source Flnnlda/Uyole Annual Meeting Uyole 11 12 November 1991
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the School of Fore<.,try .It the AgnculturJI Umver­
<.,lty of NorwdY ,1<" .I <.,emor counterpdrt m .I twm­
mng arr.tngement with the Sokome Umver<.,lty of
Agm,ulture TIll. <.,emor counterp.trt wae; charged
with e;t.\t.rdl rt.<.,pon<.,lbllltle<, <.,uch .t<., tram10g Tan­
l.tmdn counterp,lrt<, to rJI<.,L e;clentlfic and techno­
logIcal <.,kJll<., Imp.lrt methodologlee; Improve or­
gdm/atl<m of rt.<.,L,JrC.h <,tatlon<., Jnd laboratonee;
.tnd devdop COlldb01.Jtlve re<,edrch dnd trammg By
umtra<.,t thL Mbt.g 1m Fl<.,hene<., Dt.velopment Cen
tu proJLLt Igrt.Ln1Lnt did not mvolve dny form of
m<.,tltutlondl Looperatlon

Together wIth dn mllldl <'keleton of natIOnal ex­
pert<., the project h.td by mId 1991 dwarded over
':100 B Sc degree<, plu<, 57 M Sc degreee; and 14
Ph 0 degreee; About 70lJC of thee;e were Tdnzam­
dn<., The re<,t came from KenyJ Ugand.t Rwanda
M.I1.twl EthIOPI.t Sudan Nlgena Ghana and
Gdmbld (FJculty of Foree;try 1990)

In le<.,<., th.m two deCdde<, the Faculty of Fore<.,try
h.t<, grown flOm mode<,t begmnmg<, to a fully­
fledged f.tculty In 1974 for Imtdnce there were
12 Norwt.gl.tn<., Lxpert<, .tt the fdCUlty By 1992 only
one exp.ltlldte lemJmed The phae;1Og out of expJ­
tn,ltt.<' .md the trJm10g of the natlondle; were Im­
plemented 10 .t timely f.te;hlon Moreover the fac
ulty 11<1<., .lIre.tdy hcen edrmdrked .1<., .I center of
t.xct.llence m the <.,outht.rn Afnccln regIOn It 1<., In

f,lct currently runmng gradudte progr.lme; for the
whole rt.glOn Abovc III .1<., .I cleJr te<.,tJmony of
m,ltunty the Elculty of Fore<.,try ha<, recently pub­
lI<.,hLd .1 comprLhemlve re<,e.trch pnontlee; booklet
th.lt outlmt.<., Ih dILJ<., of re<.,eJrch mteree;te; .tnd
<.,trength<., (FdC ulty of FOI e<,try 1991)

Gomg by Ih .mnu.11 re<,Ldrch pubhc.ltlOn'> dnd
con<.,ult,mcy rt.porh thc Elculty of Foree;try .tt the
Sokome Umvcr<,lty of Agnculture hae; produced
oute;tdndmg contnbutlOn<., m 10CJI Jnd 1OternatlOnal
JournJ)., The m.un are 1<, of re<.,eJrch f.tll under two
bnMd c,ltegolle<, IpphLd .tnd dd,lptlvL re<.,edrch .tnd
<,tr.tleglc md bd<.,IC re<.,edrch (Faculty of Foree;try
1991 Thl<., 1<., yet dnother tee;tlmony that e;clentlfic
knowkdgL .md <.,kllh hdve been effectIvely tran<.,­
ferred to the 10Cdl re<,eJrchere;

It Ie; .1]<,0 mtert.<.,t1Og to ob<,erve thdt the govern­
mcnt of T.tnldm.t u<.,udlly JIIOcdtee; me;lgmficant
Jmounh of monLy to umver<,lty re<.,eJrch and de­
velopment A 1987 <.,tudy of 14 umvere;ltlee; m the
rLglOn e<.,tlmJted th,11 on the dver.lge they receIve

Jbout 2% from theIr recurrent expendIture for re­
e;earch actlvltle<., (EJe;tem dnd Southern Afncan
Umvere;ltle<., Ree;eJrch Program 1987 198-9) A", a
re'mlt mo<,t of the ree;eJrch funde; hJve been ob­
tJ10ed through competItIve re<,earch dpplIcatlOns
Jnd through collaboratIve ree;earch programe; with
foreIgn umvere;ltJee; and ree;earch In'>tltutlOn'> The
dbllIty to compete dnd w10 10 regIonal Jnd 1Oternd­
tlOnal ree;eJrch contee;«, I'" more eVIdence thJt the
F.tculty of Fore<,try dt the Sokome Umver<.,lty hae;
JccumulJted <,ub<,tdntJal ree;eJrch CdpdbIlltJe<.,

The government of Tanzama hae; also come to
recogmze the Importance of fore<.,try e;choldrs In

mfluenc10g publIc polIcy dnd management Not
10frequently ",ome ",emor faculty membere; have
been called upon to proVIde expert polIcy adVIce to
the government d<., well ae; e;ltt1Og on Important
board<" of dlrectore; Above all the concept of thmk
tdnke; Ie; gradually gam10g currency m the country
In pdrtlcular the M1Ole;try of Agnculture and Llve­
e;tock Development Ie; e;lowly mobllIzmg the re­
<.,eJrch ree;ourcee; of fdcultlee; of agnculture veten­
nary e;clence<., .md fore~try for polIcy management

The <.,ucce<.,<.,ee; that were recorded 10 the Faculty
of Fore<.,try were more or le",e; replIcdted 10 the
F.tculty of Vetermary Medlcme dt the <.,Jme um­
ver<.,lty The l.ttter wa<., e<.,tdbh<.,hed wIth .I generou<.,
gr.tnt packdge from the government of Denmark
through the Ddme;h IntematlOndl Development
Agency (Ddmda) The e;pecJfic objective of Damda
Wde; to <,upport Sokome Umver"'lty of Agnculture
m buIldmg up .1 fully-fledged fJculty of vetermary
<.,clence cdpable of conductmg ree;edrch Jnd provld
10g trdlnmg .It degree levele; 'OuTIng pha<.,e I of the
project (1979 86) Damda extended .I comprehen­
<.,Ive pdckdge of about US$':I'i mIllion to the um­
vere;lty for 1Ofrd<.,tructure mcludmg office bUlldmg<."
laboratonee; dnd equIpment de; well ae; covenng the
recurrent co<.,t<., for gradudte tram10g of TdnZdmdns
dbroad re",edrch and tedchmg expene;e<., for Ddm",h
aCddemlclan<., workmg at the faculty dnd funde; for
regular mamtenance and e;upplIee;

Dunng phde;e 2 (1986-91) Ddmdd proVIded
about US$4 millIon to pay for graduate e;choldr
e;hlpe; of Tanzaman academlclane; ma10tenance of
bUlld1Og<., and eqUIpment .1<., well ae; paymg recur­
rent expendlturee; on ree;edrch and teach10g maten­
al", The techmcdl cooperatIOn package for the Vet­
ennary SCIence mcluded .I twmnmg drrJngement
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Table 9 Recurrent budget for Faculty of Vetennary
SCience, 1985/86-1990/91

wIth the Royal Vetermary and Agncultural Um­
verslty m Copenhagen The latter provIded the
Sokome UmversIty WIth short- and long-term pro­
fessors, orgamzed Jomt Ph D programs for Tan­
zamans, and supported collaboratIve research
Moreover natIOnal vetennary academIcIans and
theIr Damsh counterparts deSIgned and Imple­
mented degree cumcula that sUIted the tropIcal vet­
ennary condItIons By the end of the1990/91 aca­
demIC year, over 100 B V S degrees, plus 5 Ph D
degrees and 12 M V M degrees had been awarded
It IS envIsaged that by 1993 the project WIll have
tramed 33 Ph D s The 1991 faculty reVIew mIssIOn
(Faculty of Vetermary SCIence 1991, 8) had the
followmg to say about thIs project

The overall ImpreSSIOn IS that the Faculty of Veten­
nary MedICIne IS now fully operatIOnal as far as the
undergraduate program IS concerned the faculty
IS well orgamzed runs and provIdes facIlItIes for
trammg and research on an mternatlOnallevel

Our mtervlews revealed that mItIally all graduate
trammg programs were tIed to Denmark ThIS ar­
rangement remamed so regardless of whether the
DanIsh mstItutIOns were adequately prepared to
tram vetennary SCIence experts for tropIcal condI­
tIons or not However, thIS arrangement was later
changed to allow Tanzamans to Jom mstltutlOns of
theIr own chOIce Clearly, thIS clause m the con­
tract demonstrates weak bargammg capabIlItIes on
the part of the recIpIent mStItutIOn We are argumg
that untIed trammg assIstance should have been
negotIated to allow Tanzamans to tram at any repu­
table mstltutIOns outSIde Denmark WIth a track rec­
ord of tropIcal vetermary research and trammg

Several pOSSIble explanatIOns can be advanced
m thIS regard It IS qUIte pOSSIble that the local ne­
gotIators were too cautIOus to embarrass theIr gov­
ernment In other words, they perceIved a pOSSIbIl­
Ity of losmg the entIre offer If they were hard-nosed

Recurrent budget (T Sh millions)
Year Danlda Tanzania Total

1985/86 124 39 163
1986/87 235 46 281
1987/88 235 77 312
1988/89 235 119 354
1989/90 235 290 525
1990/91 123 530 653
Source Faculty of Vetennary SCience (1991 12)

Tanzania (%)

24
16
25
34
55
81
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aId negotIators It IS also pOSSIble that the recIpIent
negotIator possessed msufficlent knowledge about
alternatIve trammg arrangements and the costs m­
volved ThIS aspect would surely call for detaIled
research of ItS own Explammg the Importance of
mformatIOn m bargammg, Smger (1975, 379) per­
ceptIvely noted that (emphaSIS m ongmal)

InformatIOn lIke technology feeds upon Itself If
you do not have enough mformatlOn to begIn wIth
to know where to look for the InformatIOn that you
need, or to know what new InformatIOn could be as­
sembled your InItIal Infenonty IS bound to be
sharpened and perpetuated ThIS unequal bargam­
Ing SituatIOn WIll affect all relatIOns between the In­
vestmg and the borrOWIng countnes whether la­
beled aId trade Investment transfer of technology
techmcal assIstance or any other

An addItIOnal explanatIOn stems from mIstaken
notIOns that techmcal cooperatIOn experts and adVI­
sors know what IS good or bad for recIpIent mstItu­
tIOns and benefiCIary populatIOns ThIS dependency
mentalIty IS normally mgramed m asymmetncal
relatIOnshIps of thIS kmd Too much bargammg
would be perceIved as pokmg one s nose m the do­
nors' busmess That bargammg stance, so the ar­
gument goes, mIght result m losmg the whole deal
altogether In short, these explanatIOns account m
one way or another, for the repeated occurrence of
unfavorable restrIctIve clauses m techmcal coop­
eratIOn packages m Tanzama and elsewhere m the
ThIrd World

However, for ItS part, the government of Tan­
zama agreed to a systematIc phasmg-out arrange­
ment for the recurrent budget of the Faculty of Vet­
ermary MedIcme The government commItted Itself
to establIsh a procedure for thIS exercIse smce the
1988/89 finanCIal year through a letter of under­
standmg between the project coordmator and the
Treasury It was agreed that by the end of 1993,
the Damsh contnbutlOn to operatIOnal cost,> would
cease ThIS means that the local contnbutIOn would
mcrease correspondmgly Table 9 shows there has
been a conscIOUS effort by the government to raIse
ItS annual contnbutIOns to thIS faculty''> recurrent
costs to reasonable levels The figures have m­
creased from 24% of the total recurrent budget In

1985/86 to about 81 % m 1990/91 In addItIOn, the
Damsh government agreed to set a'>lde about US$1
mIllIon annually for the next 5 years as a foreIgn
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l-M.I1<lnge f.lclhty to enable the faculty to procure
lorugn ~upphe~ .lnd pdrt<, for the m<,talled machm­
t..ly ,md t..qUlpment Our skeptlcle;m IS however
"bout whdt wIll h.lppen when thle; facIlIty Ie; ale;o
ph.l~t..d out Will the government as~ume the re­
\pomlbllity fully) Bd~ed on pde;t expenence e;m­
t"m.lbllIty 1\ the Achllle~ heel for moe;t techmcdl
l-OOrKrdtlOn proJech In TdnZdmd

All m ,111 thl~ Wd~ one of few techmcJ.I coopera­
tion proJt..d\ thdt w,,~ profe\<,Hmdlly de<'lgned dnd
lI11pkmt..ntl.d 10 TJ.nZdmJ. Thle; <,econd tIme dround,
tlK Sokome Umver<,lty cdrefully undertook .1 neede;
,I~~t..\\mt..nl well 10 ddvdnce The fJ.culty WdS fully
mvo!vt..d 10 project pldnnmg de~lgn and Implemen­
t,ltlOn The 1990 DJ.mda ReVIew Report (Damda
1990 8) ~,lId

It IS the lrnprc<,<,lOn of thc Revlcw Mlc;c;lon that rno'>t
oj thc proJClt ObJcltlve<; were ldITIcd out very well
Ihl<' 1<, m,unly due to dn obViously out-c;tandmg co
operdtlOn dnd LOordmatton bctwcen the Tanzaman<>
md thc Dam<,h Jdvlc;orc; ac; well <1<, hIghly enthu<;1
d\lll work from evcrybody

rim eVidence contradlcte; Gran e; findmgs about
m<,tltutlOn twmnmg arrangemente; m Tanzama
(Gr,m 1991) A<, earlter argued mcreased me;tltu­
tlon,1I C,lp.lClty for ree;earch and trammg through
thl. twmnmg arrangement pree;uppoc;es, among
otht..r thmge; .1 congruency of objectIves between
the donor ,md the recipient a thorough mternal
net..d~ ,I<,<,e<,~ment abe;orptlve capacity J.nd above
,III the nght techmcdl cooperatIOn mpute; both m
qU.lntlty dnd qualtty The Norad dCJ.demlc Im­
provement project at the Inc;tltute of Development
M,lndgement Idcked adequate preparatIOn and
dl-~Ign Accordmg to Gran (1991 62), Norad had
~lopplly operdtlOndltzed Ite; polIcy objectlvee; for
t..nh,mcmg the te.lchmg and ree;earch capacities at
tht.. m<,tltute The latter e; technIcal and me;tltutlonal
l,lp,lClty m "hdpmg the same were consIdered
doubtful dle;o Ale;o Norad deployed poor quahty
"dvl"or<, who m tum remforced the poor qualtty of
the project To crown It all, the e;eOlor twmnmg
m<,tltutlon-Agder College of Kmtlane;and--chd
not med<,ure up to the envisaged tae;ke; of collabora­
tIve rl."e"rch ,mdtedchmg A<; ree;ult that arrange­
ment hJ.d mSlgnIfic,mt poe;ltlve Impact on mstltu­
tlOndl CJ.pdClty bUlldmg

ConclUSion

Four conclmlOm J.re 10 order Flr"t the nature
and capdbl1Jty of the recipIent m"tltutlon largely
mfluencec; the dmount of gdm" to be reaped fle;k"
to be faced dnd the dJ.mage to be "uffered from
"uch mtematlOndl trdmdctlonc; Ac; earlter po"tu­
lated 10 the theory In'>tltutlona! capacltle" Will be
reflected m lh m home dblhty to undertake com­
prehen"lve and redh<,tlc techmcal cooperatIon need"
a<;"e""ment and pl,mnmg When carefully enforced
thl" mature poltcy "tdnce would mmlmlze chdnce"
of donor<, Impo<,mg low pnonty technIcal coopera­
tIOn prOjeCh or mappropndte technology package"
on a recipIent country Moreover, me;l1tutlOnal ca­
pacity would ale;o be reflected m the level of par­
ticipatIOn of the recIpIent 10 techmcal cooperatIOn
project plJ.nnmg de"lgn dnd ImplementdtlOn It
wa" dfgued th.lt effectIve knowledge dnd e;klll
trdnsfer pre"uppo"e" ah initIO the recIpient" full
participatIon m .III project cycle dctlvlllee; Relat­
edly, the capdclty of the recIpIent me;tltutlOn would
be reflected mit" ablhty to direct, regulate, and
mOnItor the dctlvltle<, of the techmcdl cooperatlOn
executmg dgem.le" 10 order to ensure that only the
"tated project objectIve" were pur~ued

Second It wa~ found thdt whered" the overall
dl"tnbutlOn of cdPdbllttle<, <,hdpe" the bdrgdmmg
outcome 10 mterndtlOndl trdn'>dctlOn'> 10 favor of the
<,trong, tho<,e "dme "lludtlOn" dho dldlectlcally cre­
dte bargdmmg ~pdce" thdt the wedk can explOit
m their fdvor A" the two ld~e "tudle" dt the Sok­
ome UOlver"lty of Agnculture demon"trdte dppro­
pfldte bdrgammg ~trdtegle~ dnd tdCtlC" Cdn be skIll­
fully explolled to dllow the wedk to prevdll over the
"trong under condltlOn<, of power d~ymmetry

The third com.lu<'lOn I" L.1o~ely tIed to the <,econd
one Techmcdl d~<'I<,tdnce "trdtegle<, of the reCipient
m~tltutlOn'> d~"ume the eXI~tence of .1 comprehen­
"Ive natIOnal technIcdl cOOperdtlOn polIcy frame­
work wlthm whKh to operdte In our opmlOn "uch
a framework ~hould be ~uflil.1ently detaIled to deter
Its abuse m prdcllce Moreover, It "hould proVide
brodd gUldelme" to help technIcdl cooperation plan­
ners, negotldtor" and mOnItonng dgencle" 10 theIr
day-to-ddY dctlVltlec; The fdllure to m"tltute "uch d

framework m Tanzamd JeopardIzed the chances for
techmcal cooperatIOn effectlvene<,c; Ae; other re­
e;earchere; have extene;lvely documented, unplanned
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low pnonty techmcal cooperatIOn were usually ap­
proved, and some projects were poorly desIgned
and unprofessIOnally Implemented whIle govern­
ment counterpart fundmg was rarely forthcommg
In short, most techmcal cooperatIon projects m
Tanzama lacked the mstltutIonal baSIS for sustam­
abIlIty (Mongula 1990, NordIc Report 1988)

FInally, there IS urgent need to sensItIze the state
bureaucracy In the ThIrd World to the hIdden agen­
das of mternatlOnal development agencIes To be
sure, polItIcal leaders m donor countnes make de­
ClSlons concernIng the broad polItIcal and economIC
Interests that the techmcal cooperatIOn resources
have ultImately to serve These mclude, among oth­
ers, economIC mterests, promotIOn of foreIgn pol­
ICY, InternatIOnal secunty concerns, and humane
mternatIOnalIsm (Stokke 1989, 9-15, Rugumamu
1991 65-66) In the absence of a realIstIc natIonal
polIcy framework and effectIve reCIpIent partICIpa­
tIOn, such mterests are bound to determme technIcal
cooperatIon project deSIgn and ImplementatIOn The
motIves behInd aId polICIes are often mtertwIned
and therefore very dIfficult to dIsentangle by the
reCIpIent countnes PublIc utterances notwlthstand­
mg, rarely are aId polICIes SImply altrUIstIc Nor
need development objectIves of donor and reCIpIent
countnes always comclde It IS therefore ImperatIve
that reCIpIent countnes be clear about theIr cntlcal
technIcal cooperatIOn needs and stnve not to lose
focus on theIr pnontIes dunng negotIatIOns As
earlIer argued, such a laudable posture IS lIkely to
greatly mmlmlze the reCIpIent country s economIC
and polItIcal vulnerabIlItIes
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Smallholder Irrigation Development
Impact on Productivity, Food Production,
Income, and Employment

Ephraim Chabayanzara
Agricultural Finance Corporation
Zimbabwe

SUMMARY
Smallholder IrngatiOn IS stIll a small factor In the performance of agnculture In ZIm­
babwe, but It has a potentIal to raIse the overall contnbutiOn of agnculture because It IS
cheaper than the present domInant large-scale IfngatIOn

In ZImbabwe, the lack of InfOrmatIOn on smallholder IrngatIOn development has adversely
affected polIcy, deSIgn, and IrngatIOn plannIng, contnbutIng to poor understandIng of the
smallholder IrngatiOn sub-sector

ThiS study used a comparatIve research approach to analyze the performance of IrngatIOn
and nomrngatIOn systems In an effort to hIghlIght the Importance of smallholder IrngatIOn

Survey data were collected from 40 households In eIght IrngatiOn schemes and 40 nomrn­
gatIon households In adjOInIng communal areas From each respondent, InfOrmatIOn was
collected on crops and output, Input costs, lIvestock, mcome, remIttances employment,
food SItuatIOn, labor, and gender Issues Both quantItatIve and qualItatIve data were col­
lected through the use of a questIOnnaire and Informal dIscussIOns

The study showed that agronomIc condItiOns IncludIng raInfall and avaIlabIlIty of water
tend to determIne the extent to whIch a crop IS grown as a cash crop It was observed that
there was lIttle varIatIon In the types of cash crops grown by nomrngatIng smallholder
farmers However, IrngatiOn has allowed the IrngatIng smallholders to have two croppmgs
per year and to dIverSIfy the range of cash crops Into hIgh value hortIcultural crops

The smallholders m both IfngatIOn schemes and dryland communal areas used low fertIlI­
zatIOn rates due to Inadequate credit About 60% used retaIned seed for the same reason

WInle 58% of the total area of IfngatIng and nomrngatIng systems was under maIze, the
IrngatIng farmers tended to grow all theIr food crops on dryland fields WIthIn the schemes
On the other hand the nommgatIng farmers grew more dIversIfied food crops In both
cases It was maInly the women who grew food crops

The collected data showed that IrngatIng households had a higher percentage of externally
sourced food IrngatIng households tended to maXImIze mcome from theIr Ifngated plots
In contrast, nommgatmg households aImed to mmmuze food purchases because of low In­
comes from theIr crops The nommgatIng households obtaIned most of theIr food from
drought rehef and remIttances The nomrngatIng households had more relatIves m formal
employment m urban areas who were able to remIt food or money to purchase food
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For reol"ons tholt Include the need to have "ufficlent family labor to work m the lITIgatIOn
plOh, the IITIgoltmg hou"ehold" were "hown to have greater family "Ize" A" a con'>equence
they holve a lower food "upply per capita than nommgatmg hou"ehold" As "uch, lITIgatIon
development pohcy should addre'>" the I""ue of food "ecunty The aVallablhty of food
'>upphe'> wlthm lITIgatIOn "cheme<; "hould be given pnonty becau"e the IITIgators with their
high purchol"mg power are m a better pO"ltlOn to purcha'>e food

For both IITIgatmg olnd nommgatmg hou'>ehold", crop mcome wa" dommant While the Ir­
ngatmg fMmer'> received higher Income" from the high value crops, theIr costs of mput"
were olho higher The nommgatmg farmer" had ol higher "hare of their mcome from non­
folrm "ource'>, mamly remittance" In generoll per capita Income Wol'> higher for IITIgoltmg
households de'>plte the fact that their co<;t" of production were greater than tho"e of the
nomrngatmg household<;

The IITIgoltmg f,lrmer" employed more family and hued labor mamly from nomITIgatmg
hou'>Lhold'> Thl'> '>how'> the "Igmficance of <;mallholder lITIgatIOn '>cheme" to employment
Much of the employment IS created m wmter durmg the tIme when the nomITIgoltmg
hou<;ehold" olre not bU<;y and are expenencmg "lack demand for their labor

The ,>tudy '>howed that IITIgatmg hou"ehold" had fewer female head" One rea'>on I'> that
government pohcy on allocatIon of Imgatlon perrmt" favor" men On the other hand there
were more women head" of hou'>ehold" olmong the nomrngatmg farmer" In generoll the
women m nomITIgatmg hou<;ehold<; had acce<;<; to <;peclal plot" m which they grew food
crop'> ThiS '>ugge'>ts that the <;tatu'> of women ha<; not Improved With the lITIgatIOn project..
becau<;e dcce'><; to land has dlmlnl<;hed olnd their role m decl'ilon makmg wlthm the hou"e­
hold!> remolm<; mSlgnlficant

Drought'> mfllct holrdshlp,> on Zimbabwe an
economy m which dgnculture normally
provlde<; mmt food requlfement", half of

the merchandl'>e export'> dnd ol major ..hare of the
Lmployment Smdllholder IITIgalion development
offer" one potentloll ..trategy to Improve the per­
formdnce of the agncultural ,>ector m Zimbabwe
leddmg to dn Improvement m the general economy
Llrge- ..calc lITIgatIOn which hol" received the bulk
of the mve"tment,>, Wolter dnd land re<;ource" due to
colomallegacy hd.. foliled to deal With the problem'>
of drought" Although '>m'lllhoider lITIgation cur
rently molkes d "mdll contnbutlOn to the perform­
anCL of agnculture It I" cheaper than the dommant
Iolrge-<;cale IITIgdtlOn

Policy molker" beheve tholt IITIgoltlOn, ddequately
executed and '>upported by proper pncmg pohcle<;
dnd <;ound technical and SOCioeconomiC condition<;
can trolnsform the productIOn potential of agncul­
tun" Thl .. , they contend, offer'> the be<;t pro"pect
for food ..ccunty and "elf-<;ufficlency at hou"ehold,
nahonal, and reglOndllevel<;

In Zimbabwe, there I" httle mformatlOn on
small-scale IfngatIon development The few "tudle"
done by consultant<; have been dlsjomted and fo­
cu'>ed mamly on large ..cale lITIgatIOn Thl" lack of

mformatlOn ha" adver"ely affected pohcy de<;lgn
and lITIgatIOn plannmg contnbutmg to poor under­
"tandmg of the "mall-"cale lITIgatIOn ,>ub..ector

Recently an lITIgatIOn project wa'> ..tarted at the
Umver"lty of Zimbabwe A new dlvl'>lOn on Irngd­
tlOn ha" al"o been <;et up With the Dep,utment of
Agncultural Technical olnd ExtemlOn Servlce<;
(Agntex) wlthm the Mml,>try of Lmd" Agncul­
ture olnd Wdter Development However, dll the'>e
development,> focu<; on the technlcdl a"pect" of the
development of ..mall-"colle IrngatlOn A....uch no
comprehen"lve umver.. lty cour..e encompol<;..mg
"OCloeconomlC a"pect" of ..mall-"Lolle lITIgatIOn
development ha" been e..tabll<;hed Similolrly the
colpdblhty of Agntex to ploln and proVide exten..lon
..ervlce" to ..mall-<;cale lITIgatIOn ..cheme" I" \tmlted
becau<;e ..ocloeconomlc folctor" are not adequoltely
under"tood

Thl'> "tudy a""e""e" the pro<;pect'> of ..mallholder
IrngatlOn for mcrea<;mg col"h and food productIOn
and Improving the reliability of food ..upply to
achieve food <;elf-<;ufficlency at the hou<;ehold level
Better under"tandmg of the <;OClOeconomlc mfra­
"tructure for <;mdllholder lITIgatIOn would allow the
IdentificatIOn of factor.. that prevent lITIgatIOn from
effiCiently contnbutmg to mcrea..ed food and ca<;h

186



Chabayan::.ara / Smallholder b ngatzon Development

crop productiOn PossIble polIcy optIons that could
raIse the potentIal of lITIgatIOn to contnbute to In­
creased productiVity, InCome, and employment gen­
eratIOn would then be IdentIfied

This study IS also mtended to promote discussIOn
on smallholder lITIgatIOn and to consolIdate mfor­
matIon for both polIcy deSign and establIshmg a
course on small-scale IrngatIOn development at the
Umverslty of Zimbabwe

The followmg hypotheses were tested

• Yields of cash crops for smallholder fanners
with lITIgated enterprIses are higher than for
those without lITIgatiOn

• Yields of food crops for smallholders wIth lITI­
gated enterprIses are lower than for those with­
out IrngatIOn

• IITIgatmg smallholder fanners have lower
household food consumptiOn per capIta than
nomITIgatmg smallholders

• Household per capIta mcome IS higher for
smallholders with lITIgated enterpnses than for
those without lITIgatIOn

• Smallholders with lITIgated enterprIses employ
more hIred and famIly labor than those without
IrngatIOn

It IS the broad assumptIon of the study that 10

additIOn to solvmg the problems of agrIculture re­
lated to unrelIable ramfall, the development of
smallholder lITIgatIOn would also contrIbute to the
redIStrIbutIOn of land to the smallholders who are
also known for bemg more effiCient producers than
the large-scale commercial fanners

The Agricultural Sector

AgrIculture has been the backbone of the econ­
omy Although ItS contrIbutIOn to GDP has de­
clmed due to drought and world receSSIOn and IS
below the 29% contrIbutIOn by the manufactunng
sector, agrIculture contmues to supply the manu­
factUrIng sector With raw materIals About 50% of
the manufactUrIng sector relIes on agnculture for
mputs Also, over 70% of the populatIOn lIves 10

rural areas and theIr malO livelIhood IS agnculture
In addition, the growth of the economy IS tied to the
performance of the agrIcultural sector, which pro­
Vides more than 90% of the food requIrements and
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accounts for 48% of total merchandise export
earmngs

Of great Significance IS the growth 10 the Impor­
tance of smallholder farmers, whose productIOn of
key crops such as maize and cotton has overtaken
that of large-scale commercial farmers ThiS 10­

crease 10 productIOn by smallholder farmers en­
abled the country to mcrease ItS agrIcultural ex­
ports by 6% to 7% annually (l980-85)and also to
expand the processmg of agncultural raw
matenals

Compared With the manufactunng sector, which
employed 167,000 persons 10 1984 and 190,000 m
1990, the agncultural sector employed 262 000
persons m 1984 and 290,000 10 1990, accountmg
for approximately 60% of formal employment In

those years ThiS shows the Importance of agncul­
ture as a dommant sector m the generation of
employment

It IS projected that employment m the agncul­
tural sector will mcrease at an average annual rate
of 2 2% ThiS mcrease IS expected to occur mam1y
m the subsectors usmg labor-mtenslve productiOn
techmques such as horticulture and smallholder
lITIgatIOn

Food productIOn by the smallholder subsector
has been growmg at 7% a year Of the total maize
output of 35 million tons yearly, approximately
two-thirds IS produced by smallholder fanner~

DespIte Important successes m maize and cotton
productIOn smce mdependence, the agncultural
sector IS often regarded as not havmg fulfilled ItS
potential The growth of agncultural output m con­
stant pnces between 1980 and 1988 was 22% a
year, well below the estImated 3% annual growth
of populatIOn dunng the same penod The sector
problems anse mamly from the world receSSiOn
whIch affect the pnces of the agncultural export~

the drought resultmg m variable output, poor sup­
port servIces, and low mvestments

The ZImbabwean economy IS characterIzed by
heavy relIance on the export of raw matenals, a
hIgh degree of technological dependence on the
outSide world, and a relatively high rate of popula­
tIOn growth, whIch reached 3 1% m 1992 (CSO
1992)

Any analySIS of agriculture m Zimbabwe would
show that the sector IS also charactenzed by the
pervasive dualIsm, the result of public polIcy dur-
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Table 1 Evolution of government Irrigation polley
and effects In Zimbabwe since 1912
Penod Polley obJectives and effects
1912 27 MIssionaries Introduce Irrigation Into indigenous

agriculture
192834 Government provides services to develop Irrigation

schemes but farmers retain control
1935 45 Government takes over and manages schemes

Introducing restrictive regulations
1946 56 Land Apportionment Act of 1930 IS amended and

blacks are moved to Naltve Reserves New Irrigation
schemes are created to help settle black farmers

1957 65 Government Investigates economic viability of
schemes and this slows down development of new
schemes

1966 80 Government Introduces the policy of separate
development for blacks and whites and the strategy of
rural growth pOints mostly based on Irrlgalton

1981 date Policy moves toward decreasing government
subSidies on eXisting schemes and requires financial
viability for new schemes

Source Roder 1965 Rukunl 1984

Ing the colomal penod Appnmmately 4 ')00 Idrge­
<,cdle commercldl fdrmer<; control 29 010 of the nd­
tlon <, Idnd area locdted mamly m the region WIth
the hlghe"t dnd mo"t rehdble ramfall dnd be<;t "Oil"

Pnor to Independence the major pdrt of pubhc
rc<,ource" Wd<; gedred to <;upportmg the large-<;cale
commercial <;ub<;ector Only limited a"<;I<;tance wa...
given to the <;mallholder<; In communal area<; Smce
mdependence the objective ha<; been to redre<;" thl"
"Itudtlon

Agncultural exten<;lOn <;ervlce<; dre now mainly
onented toward the <;mdllholder<; but the main
problem 1<; that much of the exten<;lOn <;taff 1<; Inex­
penenced The empha~l<; 1<; on m <;ervlce trdlnmg
dnd Improvmg the worker-to-farmer ratIo from
I I 000 In I980 to I 600

21mbdbwe <; dgncultural pohcy today 1<; hedvlly
mfluenced by It" pd<;t The government ha<; enuncI­
ated VdfIOU~ pohcle<; <;lnce mdependence Intended to
Increa<;e the role of agnculture a<; a major foreIgn
exchange earner dnd d <;ource of Input<; for 10Cdi
mdu<;tne<; to dchleve food <;elf <;ufficlency and to
mcrea~e employment

The Irngatlon Subsector

Zimbabwe mhented a dual IITIgdtlOn ~tructure

The larger IITIgdtlOn ~cheme<; were de<;lgned for
commercldl Idfge-<;cale production of cd<;h crop<;
while the smaller one<; were <;mallholder <;cheme"

Idrgdy h.N..Oon prodULtlOn of food crop<; for home
con ... umptlon

Smdll "l.dlL IrngdtlOn "'I.ht...me" mtroduced mto
Zimbabwe" rurdl <lred<, more than 60 years dgO,
were mtended to J...... I<,t In local food producllon
proVIde employment Jnd reduce the need for fam­
Ine rehef In ... mdllholdel Irngdtlon ...chemes, each
farmt...r h.l ... le<,<, th In d ht..ctdle under lITIgation The
<'lht...ml I'" Oplf Itt...O hy tIll.. <,n1dllholder<, them~elve<;

through .1 uJnlll1umty typl of mdndgement By con­
trd<"\ IdrgL-<,cdk Irngdtlon ...cheme~ hdve externdl
mdndgement dnd the typlldl farmer operate<; thou­
~dnd ... of hlltdr\...<, of Idnd

The govul1mLnt hd<, heLn pdrtlculdlly Interested
In the developmlnt of lIrtg.lt((m to reduce depend­
ency on rdmflo Igillulturl. \\;hlch 1<; vulnerable to
drought'> SLc..ond It I'" LOm.. L1 ned with the need to
...olve thL food L11 ... 1... SCdfl\... foreIgn exchange I'>
being u...ed to Import food while the <,upply of food
to rurdl pOpul,ltlOn....... mddLgUJte Jnd unrehdble
Aho th\... govLrnnll..nt would hkt... to ...ee agnculture
...upplymg mpuh to th\... III mufdctunng ...ector ,md
glnLl ltmg lorLlgn L\I.h mgL md lmployment

At pIL<,lnt 11100L thdn 7 200 fdmlhe ... dre en-
gdgt...d In nldllhokkr 1I11gJtlOn There are 92 op
erJtlon,JI mJllholuLI 1I11gdtlOn ...cht...me<; occupying
4572 ht...Ltdlt... ... \\;lth .I furth\...r 14 <,chemes on 605
ht...<.. tJrL'" bL..mg rt...h lbJllt Itt...U SIxteen ...cheme" cov­
enng 2,0')4 heLtdre<, dre being pldnned The area
undlr ... m,lllholol..1 IITIg.ltlOn I'" expt...cted to reach
10,000 ht...1. tdrL ... by 1991

In <'l11dllholot...r ...LhLll1l... IJrmel ... .Ire dllocdted
plot<., VdlY1l1g flOrn () 1 to 1 a heltdrC", JVerdgmg
dbout a ') ht...ll lfL pLr <,m<illholdt...r Scheme,> m
Whllh f.trmel <, drt... dll<KdtlU plots d<; ...mall as 0 1
heltdll drt... <,uppkmlntdfY ..."ht...me.... de'ilgned dS a
form of d orought rt...I1Lf Thur \...conomlc ju... tlficd
tlOn I" thdt othu fm m... of fdrnlnL rehef dre less ef
lillcnt <ind mOlt... Lxpt...n"'l"t... IlflgdtlOn ...cherne" WIth
ldrgt...r plot'> .tIl jLhllfit...d III tt...rm<, of Incred<;ed agn­
LUlturdl prouulllon dnd Irt... IIltlndld to be finan­
cldlly "IJblc About ~')(~ of Irngdtlon <;chemes m
commundl Med... dIe edch below 20 hectare<;

In 19R2 l<ind "'LI1tdble for IITIgdtlon wa'> e<;tJ­
mdted <It dbout ')')0 000 hcctdre<, WIth totdl natural
<,urfdCt... \\; ItLr ft... ...OUllt... ... of 1 ~IO x 109 cubIC me­
tt...f<, Only ~6() x 109 I. ubI\. mllt...r<; hdve heen devel­
opt...o to <,ufliuLntly Irngdtt... 200 000 hectare<; 10
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commercial fannmg areas and up to 30,000 hec­
tares 10 communal lands

An understand10g of the evolutIOn of smallholder
lITIgatIOn 10 ZImbabwe IS cntlcal for Judgmg the
potentIal role of smallholders 10 reducmg the de­
pendency on ramfed agnculture Table 1 summa­
nzes government lITIgatIOn polIcy 1OterventIons
from a hlstoncal perspectIve

The Umlateral DeclaratIOn of Independence pe­
nod, 1966 to 1980, saw a change 10 polIcy, wIth
the government support1Og lITIgatIOn schemes
around the rural growth po1Ots The aim was to
facIlItate separate development from whIte areas
The government set up a parastatal, the Tnbal
Trustlands Development CorporatIOn to develop
growth po1Ots 10 communal lands where small­
holder fanners are concentrated The growth po1Ots
based on lITIgatIOn were desIgned to have a large
'core estate" to proVIde serVIces to settlers

LIttle 10vestment 10 smallholder lITIgatIOn has
taken place smce 1980 because, wIth polIcy makers
plac10g more Importance on financial viabIlIty,
most potential schemes have falled to meet the cn­
tena for fund10g

The NatIOnal Farm lITIgatIOn Fund eannarked
approxImately Z$6 mIllIon out of the Z$18 mIllIon
for fund10g smallholder lITIgatIOn schemes ap­
praised to be financIally Viable Because of the
tradItIOnal communal land tenure system 10 these
areas, few small farmers have managed to borrow
funds as a group for developmg m-field works 10

these smallholder schemes
The hIstory of smallholder lITIgatIOn develop­

ment has been charactenzed by lack of mstitutIOnal
stabIlIty m the agenCle" prO',ldmg extensIOn and
management serVIces Table 2 gl\; e<, the orgamza­
tlOnal hIStOry of smallholder lITIgatIOn development
m terms of the provmon of extemlOn and manage­
ment servIces by the vanous government agenCIes
ThIS phenomenon has "lowed the development of
1OstItutIOnal capaCity for both the agenCIes and the
smallholder lITIgatIOn schemes, contnbutmg to poor
performance and productiVIty However, the gov­
ernment has contmued to support lITIgatIOn de­
velopment through vanous agenCIes The Depart­
ment of Rural Development m the Mmlstry of Lo­
cal Government, Rural and Urban Development
proVIdes deSIgn and management servIces to lITIga­
tion schemes smaller than 500 hectares The Agn-

Table 2 Government agencies responsible for
managing Irrigation schemes (M) and prOViding
extension services (E) In Zimbabwe since 1932

Penod Government agency Functions
1932 44 Ministry of Afncan Affairs E &M
1945 63 Internal Affairs Administration M
1951 63 Dept of Native Agnculture M
1964-68 Dept of Conservation and ExtenSion E &M
1969 78 MInistry of Internal Affairs E & M
1978 81 Dept of Agncultural Development E & M
1981 85 Dept of Rural Development E & M

Agntex E
1985 date Agntex E & M
Source Rukunl 1984

cultural Development Authonty a parastatal 10 the
Mmlstry of Lands, Agnculture, and Water Devel­
opment (MLAWD), IS responsIble for the devel­
opment of commercial lITIgation schemes larger
than 500 hectares Agntex IS responsIble for the
provISIOn of extensIOn servIces to all the lITIgation
schemes The MLAWD IS responsIble for dam
constructIOn and supply of water to field edge,
whIle the PublIc ServIces Investment Programme,
managed by the Mmlstry of Fmance, proVIdes
funds for pIpes and laymg of pIpes up to the edges
of the schemes

Literature ReView

In theIr search for IrrIgatIOn financmg polICIes,
Small and Carruthers (1990) reported that lITIga­
tIOn IS Important and becommg cruCIal to food se­
cunty, employment, and mcome growth m poor
countnes

lITIgatIOn proVides supplementary water supply to
one-fifth of the world s cultivated land But one­
thIrd of the world s food IS harvested from thiS lITI­
gated land Many of the world s poorest people are
dependent on thIS food Even more Important per
haps IS the fact that nearly three quarters of mcre
mental agncultural productIOn comes from lITIgated
land In the very large developmg countries like
Chma India IndoneSia and Pakistan half of all
agncultural mvestment goes Into lITIgatIOn Some
25 to 30% of World Bank agncultural lendmg IS
allocated to lITIgatIOn and bIllions of low Income
people struggle to supplement Inadequate and unre
liable ramfall with ImgatIOn

Afncan countnes are conspICUOUS for not hav10g
lITIgatIOn polICIes, WIth the exceptIOn of a few lIke
Egypt that have no real chOice but to embrace un-
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g<1t1on If they mtend to develop their agncultural
<;cctor Afncd '> ') I developmg countnes have 9
million hcctdre<; under IITIgalJon repre<;entmg only
')% of thc tot<11 cultlv<1ted land but the value of the
productIOn from lITIgatIOn (without fodder crop<;) 1<;
<1bout 20% of the tot<11 crop value (Hornmg 1987)

Rcpetto ( (986) notcd that worldwide lITIgatIOn
.lchlCvement<; h,lVe becn con"lderable More dmple
.md <1'>"ured "uppllc'> of wdter have cnabled fdrmer"
to '>hilt from hardy but low vdlued crop'> <;uch a"
Oll'>ecd" millet<; ,md <;orghum to more valuable
lrop'> <;uch .1" whe<1t and nce dnd hdve emboldened
fMmcr<; to u'>c new high yleld10g <;eed" thdt re,>pond
wcll to he,lVy fertlliutlOn Farmer" have been able
to brcak thc con"tramt'> of rdmfall on croppmg pat­
tcrn,> .md harve<;t two or even three crop'> a year
from the '>dme Idnd Repetto further agreed thdt 10

the package of mput'> th<1t produced the green
Tl"VolutlOn lITIgatIOn W<1'> .1 cntlcdl component

In 1m cv.lluatlOn of large public lITIgatIOn '>y'>­
tllm Repetto (1986) "howed that 10 mo<;t ca<;e<;
'>CTVILe had detenoratLd due to f<1ulty de'>lgn dnd
lOn,>tructlOn neglected mdmtenance ,md poor op­
t..r<1tlon Ap.lrt from the we<1k performance, their
u>ntnbutlOn to <1gncultur<11 growth ha'>, campMed
with thdt of "mall ,>c,lk <1nd pnvate IITIgdtlOn, been
Ie",> than I'> u'>udlly d,,~umed

MorT\'> (1987) ,In Amenc<1n engmeer who wa<;
,In drca mdnager for Afnca at a major mternatlOnal
WJtcr re'>ource" con"ult1Og '>emmar wrote None
of thL wdtcr expert'> contacted could polOt to any of
the largt.. dgncultural lITIgatIOn project'> bUIlt over
the p<1'>t 10 YCdr,> m bldck Afnca that ha~ made a
dcnt 10 the current fdmme He further mdlcated
th,lt Afnc.m nation,> hdve borne the brunt of a lot of
bdd ddvlCC bad engmeenng dnd bad mtentlOn<; dnd
they ,Irt.. pdymg thc pnce for It now

A USAID report concluded thdt under Afnca <;
plt.."t..nt t..conomlc dlfficullJe" Idrge-'>cale lITIgatIOn
I" L.conomlcdlly mappropndte m five re<;pect<;
(USAID 1987)
1 It u'>U<1l1y rcqulre'> a Idrge 1OJcctlOn of <;carce

h<1rd currcncy durmg mltlal con<;tructlOn
2 Thc m<1chmcry In'>t<1lled (pump" gram dryer"

ctc ) will reqUIre contmumg hard currency <;up­
port throughout the lifetime of the project

~ I-l1gh mput f<1rmmg needed to dchleve high
Yield,> 1M" <1 high Import content

4 Project" located at remote <;Ites Will mcur high
tran<;port costs

5 Most large-'>cdle <;cheme'> are provided With
expatnate '>taff generatmg further lo""e'> of
hard currency

Smce large-'>cale lITIgation '>y"tem" have proved
to be high co"t and high Import contL.nt technology,
It I'> Imperative that Ie'>" expcn'>lve dnd morL. "u.,
tamdble type" of IITIg<1tlon be devI'>cd th<1t dre
<;lIlted to '>mallholder"

Indeed the detenordtmg economic ,>Itudtlon In

many "ub-Saharan countne" mdkes a red,>,>e,>,>ment
of mve<;tment pnontle" for dgncuIturdl develop­
ment mandatory MoT\'> dnd Norman (1984) high­
lighted the policy I""ue'> th<1t '>hould be <1ddrc'>'>ed 10

developmg IrngatlOn m AfrKd <1" '>hown m t<1ble ~

Methodology

Survey areas

The "urvey area<; con,>l,>t of eight '>mdllholdcr Ir­
ngatlOn <;cheme" m eight provmce" A random
sample of the nomITIgatmg <;mdllholder farmer<; m
the dryland ared<; adjacent to each lITIgation <;cheme
wa<; mcluded 10 the <;tudy Each dryland area had
the "ame agro-ecologlcal and clImatiC conditiOn<; a"
the corre<;pondmg lITIgation "cherne

Sample selectIon

The <;amplmg frame wa<; prepared from a l1<;t of
eXI<;tmg "mallholder lITIgatIOn "cheme<; Thl'>
samphng frame wa<; stratified by provmce and one
lITIgation '>cheme wa<; randomly "electcd from each
provmce For each of the "elected <;mallholder
scheme<;, .1 l1"t of all the hou<;ehold'> wa<; prepdred
from which five hou<;ehold<; were randomly '>elected
to end up with .1 total of 40 IITIgatmg hou'>ehold'>
U<;mg a <;y"temdtlc random "election procedure, a
total of five nomITIgatmg hou.,ehold" wa" obtamed
from the communal area<; adjacent to edch IITIg<1­
tiOn scheme In all, a "ample compmmg 40 Irngat­
109 household'> and 40 nomrngatmg hou"ehold'>
wa" used for the study

Data collectIon

Both qUdlltdtlve dnd quantltdtlve ddtd were col­
lected QualItalJve data provided de<;cllptlve mfor-
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matIOn willIe quantItatIve data was m a vanety of
fonns Data on crop output and cropped areas were
obtamed to calculate yIeld data for cash and food
crops Data were also collected on mcome and m­
put costs to estImate the net dIsposal mcome to
households The collected famIly SIze data allowed
the calculatIOn of per capIta quantIties Other types
of quantItatIve data were collected on household
labor food consumptIOn, and sources of food to
detefffiIne food secunty and self-sufficIency levels

QuantItative data were collected by means of
questIOnnaue mtervIew from the selected house­
holds m lITIgatIOn schemes and surroundmg dry­
land areas The questIOnnaue had been pretested to
Improve ItS accuracy It was found convement to
mtervIew two members of each household (the head
of household and spouse) m order to Improve the
accuracy of the data and reduce the problem of
memory lapses

Respondents were gIven the freedom to express
output and other varIables m locally known umts
WIth the aSSIstance of agncultural extensIon offi­
cers, converSIOn factors were obtamed to convert
the data to standard umts

Infonnal dIscussIOns WIth respondents and gov­
ernment officIals were conducted to probe further
mto salIent study Issues BeSIdes the mtervIews and
mfonnal dIscussIOns, other methods mcludmg ob­
servatIOns and reVIew of farm records were used to
collect useful data

Data analySIS

Each of the 80 questIOnnaireS was coded and all
questIOns m a questIOnnaire mcludmg the verbal
open-ended answers were coded to come up WIth a
master code lIst Contmuous data was also classI­
fied mto specIfic classes of known ranges and
coded

AnalySIS was dIVIded mto exploratory data
analysIs and the more elaborate techmques of
analysIs establIshmg statIstIcal assocIatIOns be­
tween paus of vanables m a multIvarIate context

RelatIOnshIps for defined variables were estab­
lIshed The analysIs yIelded descnptIve statistics of
frequency counts and tables, averages and propor­
tIOns, as well as cross-tabulatIOns and correlatIOns
of varIables that enabled the statistIcal testmg of
hypotheses
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Standard {-tests and ChI-square analyses were
used as tests for the hypotheses The qualItatIve
aspect of analysIs complemented the quantitatIve
one m an attempt to determIne nonquantIfiable
relatIOnshIps

Study Results

Cash crop productIon

In summer, the Important cash crops for small­
holders m lITIgatIOn schemes are maize, edIble dry
beans, groundnuts, and cotton, whIch are grown
WIth supplementary lITIgatIOn About half of the
schemes also grow green maize, potatoes, and
mIxed vegetables, such as cabbage, okra, and on­
IOn, as summer cash crops WIth supplementary un­
gatIon The schemes have theIr second crop under
full lITIgation m wmter between May and August

Table 3 Key Irrigation policy questions and Issues
Food PolIcy

• Consumption trends Which staples
• Produce at home or buy from abroad
• What fluctuations tolerable
• Pricing policy
• What urban/rural Subsidies

Balance between Irngated versus Ralnfed Farming
• Comparative costs of production by zone
• What Import content In production
• Comparative transport costs
• What techmcal opportumtles for each
• What role In supporting population intensification
• What complementarltles

What KJnds of Irngatlon
• Large scale versus small scale formal versus nonformal
• Full versus partial total versus supplementary
• AuthOrity managed versus locally managed
• Supply and conveyance options

What Crops
• Present yields Irngated versus nomrngated
• Cost/price trends Internal and external
• Available techmcal packages Input Implications
• Foreign exchange ImplIcations
• Food security ImplIcations
• Integration between enterprises

Where When and With Whom

• Phases In development
• Location of projects
• AcqUISition of right
• Infrastructural costs
• Cost recovery mechamsms
• Is settlement Included
• Sources of staff expertise
• Supervisory structures
• Farmer participation

Source Adapted from MOriS and Norman 1984
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Table 4 Average yields for cash crops grown by
Irrigating and nonlrrlgatlng smallholders

Table 5 Average yields of food crops for Irrigating
and nOnlmgatlng smallholders

Crop
Grain maize
Cotton
Groundnuts

(unshelled)
Edible dry beans

Irngatlng
544
190

158
060

Yield (Vha)
Nonlrngatmg

341
099

073
053

Difference
203
091

085
007

Crop
Gram maize
Groundnuts (unshelled)
Rapoko
Bambara nuts
Potatoes
Soya beans

Irngatlng
250
070
090
040
238
120

Yield (tiha)
Nonlrngatmg

321
078
046
038
225
086

Difference
(071)
(008)
044
002
013
034

They grow wheat amon cabbage" dry bean", po­
tatoe", grcen mallC, and tom<ltoe" Potatoe" and
grain malIC arc trcatcd a" both c.l"h <lnd food crop"
by mo"t f.lrmcr" A numbcr of the plotholder"
mamtaln dryl.lnd field" Within the Irng.ltlOn
"chcme" on which In "ummer thcy glOw "uch crop"
a" m.lllC groundnul'> rapoko \unf)ower .lnd
bambar<l nut" undcr r.llnfed conditIOn"

On the other h.lnd for 91 o/t: of the nomrng<ltmg
farmers thc m<lJor c<l"h crop" are m<llze cotton,
and "unflower which are grown m the "ummer A"
In thc Irng<ltlon "cheme", m<llze 1\ treated .I" both a
food and cu\h crop Ca"h croP\ of le\\er Impor­
tancc Include groundnut<, <lnd \orghum which <lre
aho comumcd by the hou\ehold\ Tob.lCCO <lnd
"oy.l bean" <Ire othcr c<l\h croP\ grown on <l hmlted
"cale

Agronomic condlt!on" including ramfall and the
aVailablhty of w<lter 10 IrngalJon \cheme\ tend to
determme the extent to which <l crop I" grown a" a
ca~h crop Thc ob\erved Imp<lct of Irng<ltlon ha"
been to ,lllow thc "mallholdcr to h.lve two crop
pmg" pcr YC.lr II ngatlOn h<l\ .lho .lllowed \m.lll­
holdcr" to dlver"lfy mto high V<l!uc hortlcullur,lI
crop"

The \m.lllholdcl \ In both Irng<ltlOn \chcmc\ .lnd
dryl,md commun<ll area\ reported low fertJllzatlOn
r,lte" duc to In.ldequ.ltc credit About 60lft u\e re
talncd "ecd for thc \.lme re<l"on Thcy h.lve cven
reduced thclr \eedmg r.lte\ for mo\t croP\

Table 4 "upport" the hypotheSI" that ylclds of
ca"h crop<; for <;mallholder farmer" With lrngatcd
enterpme<; are higher than for those without Irriga­
tIOn The lrngatmg <;mallholder farmer" are likely
to have higher yleld<; became of greater mtemlty of
crop production 10 the Irngatlon "cheme<; on their
05 hectare plots It appear" that to achieve higher
mcomes the lITIgator" maXimize yield" on the Irri­
gated plot" to cover the additIOnal co"t<; of energy
and water One way of maxlmlzmg yleld<; 1<; to
concentrate crop mput" <;uch as fertIlIzer" and
chemlcal<; on the \mall lITIgatIOn plot<; Smce mo"t
of the IITIgatmg "mallholder<; u"e le<;\ th,In recom­
mended mput rate" that \ugge<;t<; that the "cheme"
<;t111 have underutJllzed potentl<ll to r<ll\e ca<;h crop
yIelds

Food production

In "ummer the IITIgatmg <;mallholder\ grow all
their food crop<; under ramfed conditIOn<; on dry­
land field<; wlthm the <;cheme<; The crop<; grown
mclude gram maJ7e groundnul'> r.lpoko pot.ltoe",
<;oya beam, and bamb<lra nut" The nomrngatmg
<;mallholder" grow a number of food crop<;-m<lIZe,
groundnut" <;orghum roundnut\ millet" cowpea",
rapoko "oya beaO'> potatoe\ <;weet potatoe<; nce,
and edible bean<; Maize the "taple food I" the
mo"t Important food crop for both 11TIgatmg and

Table 6 Sources of household food

Scheme/area

Chlbuwe
Fanlsonl
Gowe
Hoyuyu
Mwerahan
NZlnyatlnl
RUkunguhwe
St Joseph
Avg

External source (%)
Irngatmg Nonlrngatlng

40 38
43 21
22 10
16 30
35 22
41 34
52 27
30 23
35 26
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Produced by household (%)
Irrlgatmg Nonlrngatmg

60 62
57 79
78 90
84 70
65 78
59 66
46 73
70 77
65 74
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nommgatmg smallholders About 58% of the total
area IS planted to malze

In wmter, the ImgatlOg smallholders consume
some of theIr Imgated cash crops, notably pota­
toes, maIze and hortlcultural crops The nommgat­
109 farmers grow a number of then food crops,
mamly cabbage, omons, potatoes, and green maIze,
10 theIr gardens under some form of traditIOnal
ImgatIOn It IS mostly women who grow these food
crops The average yIelds shown 10 table 5 takes
lOto account the food crops grown 10 gardens by
nommgatmg farmers The mmor yIeld dIfferences
for ImgatlOg and nommgatlOg farmers may lOdI­
cate that they have the same level of management
SkIlls The study expected to observe lower yIelds
for Imgatmg farmers who gIve more attentlOn to
cash crops 10 the Imgated plots

StatIstIcal tests provIded no support for the hy­
pothesIs that yIelds of food crops for smallholders
with 1mgated enterpnses are lower than for those
lacklOg ImgatlOn Apparently ImgatlOg small­
holders stIll manage food crops to achIeve yIelds
comparable to those of the nommgatmg farmers

It can then be concluded that ImgatlOn has not
adversely affected food productlOn as the ImgatlOg
smallholders lOtensify cash crop productlOn on theIr
o5 hectare plots They contmue to mamtam and
achIeve hIgh yIelds for food crops 10 the dryland
fields wIthlO the schemes

Household food sItuatIOn

The '>urveyed households reported maklOg cash
purchases of food from the local market to meet
theIr household consumptlOn needs

All households stnve to produce theIr own food
(table 6) The hIgh proportlOn of produced food
reflects the degree of uncertamty 10 local food mar-

kets It means that smallholders consIder food '>elf­
sufficIency more cntlcal than Just achIevmg food
secunty as they attempt to aVOld the nsk of food
shortages 10 the local market It can be argued that
thIS fear of food shortages affect'> smallholders
declSlon to expand cash crop productIOn 10 the
communal areas

Table 7 shows that on average Imgatmg '>mall
holders purchase a hIgher percentage of food from
the local market ThIS may be due to the hIgh pur­
chaslOg power of the Imgatmg ~mallholders de
nved from cash crop sales

For ImgatlOg households drought rellef I'> the
least Important source of external food (139c com­
pared wIth 33% for nommgatlOg households) ThIS
observatlOn may reflect government pollcy which
appears to VIew the dryland farmers m communal
areas as needmg the most a,>SIstance m the form of
drought relIef

The nommgatmg households, on the other hand
are observed to have a hIgher proportlOn of remit­
ted food (38%) than the IITIgatmg households
(24%) The nommgatmg hou'>eholds are long es­
tablIshed wIth more members employed m urban
areas who are able to remIt the needed food dunng
times of shortage

Food consumptIon per capita

The average famIly m ZImbabwe has SIX mem­
bers, and low mcome groups tend to have the larg­
est famIlIes In the study the average Irngatmg
household had nme famIly member~ dnd nomrngat­
109 households had seven member'> The nOnJrngat­
109 households had a hIgher food '>upply per capita
because of the lower average famIly '>lze (table 8)

Food secunty IS defined m thI'> <;tudy a'> acce'>'>
by all people at all tlmes to enough food for an ac-

Table 7 Purchased remitted, and drought-relief food as a proportion of all food
acquired from external sources

Scheme/area

Chlbuwe
Fanlsonl
Gowe
Hoyuyu
Mwerahan
Nzmyatlnl
Rukunguhwe
St Joseph
Avg

Purchased food (%)
Irngatlng NOnlrngatlng

68 39
51 39
70 48
65 15
53 10
60 26
72 27
66 32
63 29

Remitted food (%)
Irngatlng Nonlrngatlng

22 36
28 31
28 24
24 45
21 52
30 48
26 40
14 26
24 38
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Relief food (%)
Irngatmg Nonlrngatmg

10 25
21 30

2 28
11 40
26 38
10 26
2 33

20 42
13 33
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Table 8 Family food (gram and meal) consumption
Irngatlng households NOnlrngatlng households

Total Family Food per Total Family Food per
Scheme/area (kg) size (no) capita (kg) (kg) size (no) capita (kg)

Chlbuwe 1080 12 90 1214 8 152
Fanlsonl 2100 8 263 1831 7 262
Gowe 1 115 10 112 2150 6 358
Hoyuyu 1000 9 111 2053 8 257
Mwerahan 1019 11 93 1569 9 174
NZlnyatln1 989 8 124 1972 6 329
Rukunguhwe 1200 7 171 1486 5 297
St Joseph 2000 7 286 1961 7 280

Avg 1313 9 146 1780 7 254

live healthy hfe (Reuthnger 1987) The <;tudy
found thdt the <;urveyed hou<;ehold<; <;tflVC to
,lchlcve food <,ecuflty by makmg u<;e of their own
productIOn by purcha<;mg food dnd by tdkmg dd
vdntdge of directly received food 10 the form of
rcmlttdnce<, and drought rehef It 1<; crucial that the.­
hou<,chold<; have an ddequate dnd reliable <;upply of
food with d guaranteed ability to acqUIre It Thl<,
dbillty ledd<; to food <;elf-<;ufliclency for the
hou<'ehold<'

Table 8 <;ugge<,t<; that IITIgatmg homehold<' dre
more hkely to f,lce food Insecunty than nOnIITIgdt
109 hou<;chold<; The ImplicatIOn<; are thdt IrngelliOn
dcvelopment policy <'hould cOn<;lder food <;ecuflty
I<,<,ue<, CfltlCdlly

The ,malym confirm<; the findmg<; of other re­
<,earch <;tudlc<, that up to dbout 40% of the commu­
nal dred fdmlhe<; have to purcha<;e dddltlOnal <;tdple
grdln on the market every year (RukunI 1990) Low
productIvity and madequate purcha<;mg powcr
among the poor are commonly cited a<; the rea<,om
why food Imecunty per<;l<;t<; Similarly field re
<;carch 10 two commundl area<; of Zimbabwe mdl
c,ltcd that 10 a good harve<;t year 59% of fdrm
hou<;ehold<, <;urveyed did not produce enough food
for family rcqUlrements (Jayne et al 1990)

m.ll:ze dommatc<' the crop <'dle'> For el few nomrn­
gelt10g hou<'chold<' tob.lcco, m.llnly burley v,mety,
dom1O.lte<, the f.lrm <'.lle<,

P lrtlculdrly for nOnIrngelt1Og felrmel <', remlt­
t.lncc<, are .l m.lJor <,ource of nonf.lrm Income Non
Irngatlng hou<'e.-hold<' .lre mo<,tly older and hence
helve more membcr'> 10 formdl cmployment to '>up­
ply With thl<' 1Ocome

For nomrng.ltmg hou<;chold<' welge<; are an Im­
portelnt <,ource of nonfdrm mcome The wage~ con­
<,I,>t of Income from both formal dnd mformal em­
ployment elnd from hlrmg out to work dUflng peak
,>e.-el<,On<, In the Irng.ltlon '>cheme<' The maJoflty of
lrng.ltmg hou<'ehold<' rccclve Income from black­
'>mllh1Og Thl<, may <,tem from the appdrent greater
dem,md for fdrm too\<, m IrngeltlOn <,cheme<, thdn 10
the nomrng.ltmg .lreel<,

About 1')O/C of the nomrng.lt1Og <'mallholder<'
denve thelf nonf.lrm 1Ocome flOm bcer <;dlc'> com­
p.lrcd WIth V7c for Irng.lt1Og hou'>ehold<' IITIgelt10g
hou'>ehold<' dre bu<,y throughout the year becau<,e
they grow w10ter crop<, <,0 they have le<,<, dnnk10g
tIme compdred WIth the nomrng.ltmg '>mallholder<'
for whom Idbor dcm.lnd 1<, lower 10 the w10ter
<;ed<,on

Scheme/ Irngatlng households

Table 9 Per capita Income (2$)
NOnlrngatlng households

Farm and nonfarm Income

In both Irngdtmg dnd nomrngdtmg hou<;ehold'>
crop sale<, are the dommant <;ource of mcome
Crop<; provide dn average of 60% of the lOCOme
,md the re<;t comes from IIve<,tock, which 1Oclude'>
<'dlc of cattle goat<; and chicken In Irngdt10g
hou,>t.hold<;, farm <;ale<; are dommated by horticul­
tural products which mclude green maize, cdb
bdgC<', tomatoe<; okrd Onion, and <;plce On the
othcr h,md, for nomrngdt1Og hou<,ehold<; grdm

area
Chlbuwe
Fanlsonl
Gowe
Hoyuyu
Mwerahan
NZlnyatlnl
Rukunguhwe
St Joseph
Avg
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Net Income
1815
2300
1223

972
1794
2146
2005
1819
1759

Per capita
151
288
122
108
163
268
286
260
195

Net Income
541
780

1897
863

1628
755

1876
901

1 155

Per capita
68

111
316
108
181
126
375
129
165
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Per capita Income

Imgatmg households have relatively hIgher m­
comes than nommgatmg households (Table 9) On
the other hand, the few nommgatmg households
that grow tobacco can get hIgher mcomes than Im­
gatmg households It 1'> surpnsmg that m spIte of
the hIgh mcome from tobacco the surveyed Imgat­
mg households prefer to grow hortIcultural crops
They may aVOId tobacco because It IS labor mten­
Sive Also tobacco cannot be grown m the wmter
season when cheap labor from nommgatmg small­
holders would be aVailable Table 9 shows that on
average lITigatmg farmers have hIgher per capIta
mcomes If Imgatmg smallholders were to shIft
mto tobacco productIOn theIr per capIta mcomes
would further Improve

FamIly labor and employment
generatIon

Fannly labor
FamIly size has a dIrect relatIOnshIp to the avaIl­

abilIty of labor Polygamous famIlIes have as many
as 20 members m some mstances Imgatmg house­
holds have a larger proportIOn of polygamous
familIes ThIrty-two percent of the surveyed heads
of households reported havmg two or more WIves
In the nommgatmg households, only 19% are
polygamous

Data on the famIly labor use (table 10) suggests
the most demandmg tasks are harvestmg and
weedmg For Imgatmg households harvestmg re­
quues 320 man-days and weedmg, 210 man-days
But for nommgatmg households, weedmg has the
greatest demand, 226 man-days, followed by har­
vestmg WIth I 12 man-days In general Imgatmg
smallholders use more labor (974 man-days) than
nommgatmg hou<;eholds (682 man-days)

Table 10 Family labor demand per household

For both Imgatmg and nommgatmg household'>
women and chIldren proVIde the much-needed labor
for weedmg, harvestmg, and plantmg whIle men
proVIde the labor for p10wmg

HIred labor
About 37% of Imgatmg smallholders reported

labor shortages compared WIth 12% of nommgat­
mg smallholders Labor shortages affect mdmly
weedlOg and harvestlOg and occur lo wlOter

The demand for hIred labor IS dIfferent for IITI­
gatmg and nommgatlOg smallholders (table II)
On average, IITIgatlOg households hIre 818 man­
days of labor compared WIth only 125 man-dd) '>
for nomITIgatlOg households Among the nomITIgdt
mg households the mam employers of hired Idbor
are the tobacco growers For the IITIgatmg dnd
nommgatlOg households hIred labor 1'> employed
m weedlOg, harvestlOg, and other tasks, but for the
tobacco growers, hIred labor IS pnmanly u'>ed m
picklOg and gradlOg tobacco

About 90% of hIred labor come<; from nomm­
gatmg households and the balance from nelghbor­
109 commerCial farms and other IITIgatmg hou<;e­
holds ThiS shows the Importance of smallholder
lITIgatIon lo generatlOg employment, allowmg non­
IITIgatlOg households to earn regular mcome'> dur­
109 wlOter when the demand for hired labor 1'> low
elsewhere

Hued labor IS mamly paId m cash for ImgatlOg
and nommgatlOg households For nommgatlOg
households, m-klOd payment ranks second, mo'>tly
m form of food and clothes receIved as remittance,>
from relatIves m formal employment lo towm The
other' payment mcludes labor exchange'> and

sharmg and the exchange of hIred labor for draught
power to tIll the land

Gender
Females constituted 12% of all the hedd'> of

households lo the study Among the female hou'>e­
hold heads, 78% are lo nommgatmg hou'>ehold<;

Table 11 Labor hired per household
Family labor (man days)

Task Irngatlng Nonlrngatlng
Weeding 210 226
PlOWing 22 109
Planting 150 82
Harvesting 320 112
Other 272 153
Total 974 682

Note A man day IS taken to mean 8 hours of work by one laborer
on a Single task
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Task
Weeding
PlOWing
Planting
Harvesting
Other
Total

Hired labor (man days)
Irngatlng Nomrngatlng

236 82
42 0
76 0

277 31
187 12
818 125
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abundant re<;ource<; m the clgnculture <;ector Instl­
tutlOncll arrangement<; for ...mJ.lIholder IrrigatIOn de­
velopment are weak Both extensIOn clnd research
...ervlce" are poorly developed More mve<;tment In
the IrrigatIOn sub<;ector 1<; needed

Examples from other countnes <;how that whIle
the co<;t of developmg smallholder lITIgatIOn I!>

hIgh future benefit<; outweIgh the cost~ In Zlm­
bJbwe, pohcle<; have been poorly formulated be­
Cclu<;e of "cclrclty of mformcltlOn on the performance
of IrngcltlOn WIth httle mformcltlon clnd poor polI­
cle... bcldly de<;lgned IITIgcltlon proJect<; emerged
thclt hJve faIled to addre..." the problems and need<;
of the <;mclllholder fclrmer ... who clre the maJonty In
the rurcll clrea...

AVcltlable lIterature 10 ZImbabwe mdlcate<; that a
number of lrngcltlOn ...cheme,> were "tclrted by
"mclllholder<; to decll WIth problem" of food <;ecu­
nty Lclter with government InterventIOn and pubhc
mVL"tment, the<;e "mJ.lIholder ,>chemes cea<;ed to
clddre,,<; the neeel<; of the grcl""root'> commumtle<;
The <;cheme" have, with tIme shIfted from food
productIOn to ca<;h crop productIOn a" cl re<;ult of
pre<; ...ure on the <;mdllholder to meet operJ.tlOnal
co"t<;

Irngator<; mclll.lmlZe theIr use of land re<;ource by
mtemlfymg the productIOn of ca<;h crop", mo<;tly
hIgh-value hortIcultural crop'> They have two
cropp109" a year whIle nomrngatmg "mallholder...
grow mamly food crop'" of low vcllue m <;ummer
Irngatmg <;mallholder" clppeclr to be under pres<;ure
to clchleve hIgher yleld<; 10 order to meet the hIgh
productIOn co<;t<; for the<;e ccl<;h crop<; On the other
hand, tobacco, a hIgh value but labor-mtenslve
crop 1<; mamly grown by nomrngatmg <;mallhold­
er... The Irrlgatmg <;mallholder farmer<; achIeve the

lOd only 2Yf cllL 10 lrngcltmg hou..,t..hold.., There
clre fewcr fem<llt.. IKcld.., <lmong the Irrlg<ltmg h()U"e­
hold.., becclu ...e of the government policy of clllocclt­
109 lrrIgcltlOn plot... only to m<lle... There are more
fem,lle he<ld.., ,lmong the nOmrrIgcltmg hou...ehold"
beccluse the lower mcome" from crop<; J.nd other
"Ollrce ... Ch<lrclcten"tlc of the dry land area economy
encollrclge ... m<llv.. to "eek formcll employment A" J.
re ... ult, morL womt..n become de facto hecld" of
hOll"chold" T11I'. I'" "hown by more remIttance"
bemg recelved hy nomrrIgatmg hOll"ehold" from
town"

All the femclle head" <lmong the IrrIgatmg hOll<;e
hold... were de Jure-mo<;tly WIdow... occupy109
plot... 01 thur dece<l,>ed hmhclnd<; Of the femclle
he,ld... <lmong tIll nomrngcltmg hOll ...ehold... 91 tjf are
de f,ICtO hecld... repre ...entmg theIr hu"bJ.nd" who
work 10 formal employment 10 llrbcln area<; clnd
only 9~ clre de Jure he<ld<;

The ...tudy found thclt 2')O/C of the women m
nomrngatmg hou ...ehold<; have <lcce"... to ...peclal
plot<, th<lt Me ,llloL<lted to them hy the men In con­
tI <I ... t It........ th<ln 61k of the womLn 10 Irngcltmg
hOll...ehold ... h<lve clcce ...... to ...uch plot<; mo<;tly 10 the
dryl,lOd lrecl wlthm the ...cheme... Among the
women with "'pcclcll plot... 86cf hclve plot... of le ...<;
thcln 0 ') hect<lre The women grow mclmly food
crop'> on the...e ...pecI<l1 plot<; (tclble 12)

There I'" <In ob...erved emergIng dlVI<;lon of Iclbor
In which men own l,lOd lOd mclke hou...ehold decl
... Ion ... to grow ccl ... h crop'" clnd women proVIde their
1,lhOl to men ... Ildel... clnd crop'" The women <11\0

grow tood crop'" 10 their g<lrden... to mclXlml7e fooel
...e<.ullty ,mel ...cll '>llfficlency whllL men m rXlmlze
m<.ome ... from the ... ,IIL of c<I ...h Lrop'"

ConclUSions

ThL e1LvelopmLnt of ...m<lllholdel Irrlg<ltlOn .'> <In
IttLmpt to eLII wIth thL prohlem... of frLquent
drought<, md unLClu,d ownLr...hlp of proelU<.tIVL re­
'>ource... ,md meqult<lhle provI'>lOn of ...ervlce<;
'im Illholeler II ng Itlon dcvdopmLnt clllow... rLdl ... tn­
hlltlOn of I,mel to ...m,lll fclrmer ... clnd Ln... ure ... hlghLr
pi oductlvlty or effiCIent U"'L of I<lnd clnd wclter re
...ourct.. ...

ThL potentlcll of ... m,l1lhoklt..r Irrlg,ltlOn I'" yet to
hL fully clchlCvLd Mon.....m,lllholdLr fclrmer ... nLed
to be ...ettled m Irng,llion ...cht..mL'" to explOit the

Maize
Groundnuts
Sorghum
Roundnuts
Millets
Sunflower
Cowpeas
Rapoko
Edible beans
Cotton
Soya beans
Sweet potato

Plots (%)

62
45
38
29
17
9
8
5
5
3
2
1
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Chabayanzara / Smallholder IrrigatIOn Development

same yIelds for food crops as the nommgatmg
smallholders

Imgatmg smallholders have larger fanuhes, re­
sultmg m lower per capIta food consumptIOn for
the household members Imgatmg smallholders
rely more on purchased food willIe nommgatmg
farmers produce more of theIr own food apart from
recelvmg a illgher proportIOn of remItted food from
household members m formal employment ThIs IS
because the low and unrehable mcomes for the
nommgatmg smallholders make them thmk of al­
ternative sources of food Also nommgatmg small­
holders have more dIversIfied sources of food, m­
c1udmg drought relIef food m times of shortage

Agnculture dommates the rural economy LIve­
stock appears to be a secondary source of mcome
after the sale of cash crops Imgatmg smallholders
have illgher mcomes than nommgatmg small­
holders, WIth the exceptIOn of nommgatmg tobacco
growers, who have even hIgher mcomes RemIt­
tances are a dommant source of nonfarm mcome
They are mostly receIved by nommgatmg small­
holders, who have more household members m
formal employment

ChIldren and women provIde much of famIly la­
bor for most productIve tasks, mamly harvestmg
and weedmg Men, on the other hand, provIde labor
for plowmg Because of the great mtenslty of work
m ImgatIon plots, demand for hrred labor IS greater
for rrngatmg smallholders Tobacco growers also
employ more labor

Hued labor comes mamly from the nommgatmg
households dunng wmter CommercIal farms also
supply a sIgmficant proportIOn of hued labor ThIS
underscores the Importance of smallholder lITIga­
tIOn m generatmg employment for the rural
populatIOn

Most hrred labor IS paid m cash In-kmd pay­
ment IS more Important WIth nommgatmg small­
holders who pay WIth food and clothes that have
been remItted from household members m urban
areas

Heads of households m nomITIgatmg households
are mostly m formal employment because of the
low prodUCtiVIty of agnculture The women are
often the de facto heads of households and regu­
larly receIve remIttances from theu husbands to
support theIr famlhes
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Women m ImgatIOn schemes have httle house­
hold decisIOn-makmg role and have no access to

land, apart from provldmg theIr labor to work m
the plots On the other hand, m nomITIgatmg
households where more women are de facto heads,
women are more hkely to have a declSlon-makmg
role and access to gardens on whIch they grow food
crops Smallholder lITIgatIOn projects are under­
mmmg the status of women

Recommendatlons

Smallholder lITIgatIOn should be expanded
through the creatIOn of new schemes and the re­
hablhtatIOn of the eXlstmg ones There are still un­
explOIted water and lITIgable land resource~ avail­
able to a greater part of the rural populatIOn
Smallholder lITIgatIOn has the potential to alleViate
populatIOn pressure m the rural areas and create
employment Its expanSIOn would also reduce the
dependence of agnculture on unrelIable ramfall
Government should contmue constructmg ~mall

dams throughout the country, a program on which
smallholder lITIgatIOn development IS based

The expanSIOn of smallholder lITIgatIOn should
emphaSIze commumty-managed smallholder lITIga­
tIOn schemes These schemes are cheaper and have
a better chance of meetmg the needs of the
smallholders

The capaCIty of Agntex to provIde extensIOn and
momtonng servIces to smallholder lITIgatIOn
schemes should be ~trengthened through 'itaff
trammg, mcreased staffing, and provlSlon of vehi­
cles for better extensIOn contacts ExtenSIOn would
Impro\ e management of smallholder lITIgatIOn
schemes by smallholders themselves, aVOIdmg
breakdowns m lITIgatIOn pIpes, etc

The Umverslty of ZImbabwe and other mter­
ested mstItutIOns should regularly undertake coor­
dmated evaluatIOn and review studIes to Improve
the performance of ~mallholder ImgatIOn ThiS
would also ensure that a database IS created to Im­
prove polIcy formulatIOn and project deSign and
Implementation

Research should be conducted by the Institute of
Agncultural Engmeenng and Department of Re­
search and SpeCialIst ServIces to IdentIfy appropn­
ate technologies that can be used by Imgatmg
smallholders to mechamze labor-mtenslve tasks
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o.,lllh do., weLding .md harve,>tmg to le'>'>en preo.,,>ure
to h,lve IdrgL f,lmlheo., to '>upply labor However,
rco.,e,lIch mto elppropfldte technologies ,>hould ,>tnve
to IIhlLve ,I bdl,mce between reducmg the demand
for f Imlly llbor ,md cn<.,unng thelt ,>rnallholder IITI­
g Itlon LOntmueo., to generdte employment for rural
population

Both lITIgeltmg elnd nomITIgatmg ,>mallholder,>
o.,hOllld bL encourelged to grow tobacco through the
plOvlo.,lOn of cledlt ,.lnd exten'>lOn ,>ervlce,> Thl'>
would r,me their mcome'> Re,>earcher,> ,>hould m­
VL o.,tlgdtL how tob,lcco can be grown on a ,>mall­
o.,e,11L elml I.oo.,t effective ba,>l<., by the IITIgatmg
Idrmcro.,

Llveo.,tock remain,> .In mSlgmficant source of m­
come However technologle'> ,>uch a'> pen fattening
o.,hould hL encouraged to ral'>e the Importance of
liveo.,tock while en<,unng that It doe<; not Increase
competitIOn with crop production for land Thl'> 1<,
p,utll.uldrly cntlcdl m lITIgatIOn ,>chemes where
I,lnd 1<" .I limiting factor

ThL nomITIgatmg '>rnallholders <;hould be pro­
\, Illed wllh more mformdtlOn to Identify other non­
fdrmmg Income-generatmg dctlvltle<; <;uch as black­
o.,nllthmg 10 Lnelble them to dlver<;lfy their mcome'>

Gender policle<; that elre different for lITIgating
,md nomrngatlng <.,mallholder,> ,>hould be de,>lgned
The polKle<, for nomITIgatmg ,>mallholder,> ,>hould
focll<; on provldmg <;llppOrt <;ervlce<; ,>uch a'> exten­
o.,lOn to women 10 mdke them more productive while
thoo.,L lor Irngdtmg <,mallholder<; <;hould focus on
Improving the dcce<,<, of women to economic re­
o.,ourCL<' o.,llch .1<, IITIgeltlOn plot<; to bnng women Into
u .. onomll. development

It 1<, <..ILelr th,lt the <;melllhoider lITIgatIOn proJect<;
h,IVL lx..Ln dLo.,lgned without lakmg women mto
wn<,ldLrdtlon Policy <;hould be changed to allow
women to he dllocated lITIgatIOn plot,> Thl'> would
Ln.lhlL them to play a leadmg role In the manage­
ment of the <,cherne,> to emure that food <;ecunty
problem<, ,Ire dedit with
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TRANSFORMATION AND EMERGENCE OF A RURAL SECTOR
OF SMALL AND MEDIUM FOOD-PROCESSING ENTERPRISES

Aurellen C Atldegla
Groupe de recherche et d'actlon pour la promotion de I'agrlculture et du
developpement
Benin

Dc\pltc thc problem<; of the food producmg <;ector of Benm 10 rccent YC.lr\ food proce\<;
109 LOn\ldered.ln mformal and margmahzed market, ha<; demon<;tr.lted dyn.lml\m .lnd .l
C.1P.lClty to .Idapt to the <;OClo-economlC ch.lnge<; overtakmg the country The mcred<;ed Ie
tlvlty 1\ mo<;t notable m the productIOn of gan (ca<;<;dva medl) The pre\cnt \tudy eXdmmC\
the functIon of mlcro-enterpnse<;, a<; well a<; theIr performance

Thc \tudy wa\ c.lrned out 10 three \ub-prefecture<; of the Department of Ouemc where the
produL!lOn dnd proce<;<;mg of manioc 1<; Important Twenty-eIght enterpn<;e\ (of whIch 2')
wcre mdlvldual dnd ':\ were collectIves) were covered by the mqUlry In dddltlOn mtervlew\
were conductcd wIth operator<; of branch factone\ wIth merchant<; .lnd with locdl drtl\.ln'>
who m.lnufacture <;mall tools and eqUIpment

Nl-dlly 900/( of the women 10 the area are commItted to producmg g.ln They produce \omc
of thclr own r.1W matenal<;, but the degree of vertIcal mtegr.ltlOn and other Ch.ll.lcten\tlL\
of dgt. length of tIme of the actIvity .lnd the .lmount of m<;tructlOn rccelvcd h.lVC httk In

flucnLc on the re\ult<; obtamed Imtead the level of productIOn .lnd the redIJ/cd Icvcnuc<; hy
thc cnterpn\c\ depend on productIOn capacity and ea<;c of acce\<; to c.lplt.ll In othcr word\
tht. cntcrpn\c\ that have acce<;<; to revolvmg fund<; and th.lt have adequ.lte \lor Igt. CdPdClty
obtdm thc bc\t results

In gencral the performance of the enterpn<;ec; depend<; on c;trong mternal orgdnl/atlon .lC
cc<;\ to CdPltdl a favorable envIronment and the goa\<; of the head\ of the entcrpne;c\
Thu\ the mdlvldual enterpnsee; e;eem to perform better than the collectlve\ TheIr .ldJu\t
mcnt to the dynamlc<; of mnovatlOn 1<; e;hown by the adoptIOn of Improvcd technologlc\
(tool\ dnd eqll1pment) and by <;oclal reorganlutlon for the productIOn of g m Nonethcle\\
only 2')('f of the enterpn<;ee; functIOned under optimum condltlon<; for net gdm\ .lnd return\
on mvc\tmcnt Tll1e; 1\ why the emergence of an effectIve <;ector of \mdll dnd medIum en
tcrpn\c\ rcqll1ree; that comtramt\ be hfted by creatmg a technologlCdlly .lnd \OCIO
l-conomlcally favorable environment particularly an appropnate credit policy

IRRIGATION DANS LE BLOC TULI AU BOTSWANA
TECHNIQUES DE CONSERVATION DE L'EAU OU
STRATEGIES OPTIMALES?

1 N Mazonde
Instltut national de recherche et de documentation sur Ie developpement
Unlverslte du Botswana

Ld productIOn de I agnculture pluvlale comtltue un probleme majeur au Bot\wan.l comme
d,m\ d .lutrc\ p.lY<; <;eml-andee; Cependant et pour de multlple<; rme;on\ Ie Bot\wan.l
utlll\l- peu I IrrigatIOn II n'y a pa<; beaucoup de nVleres perenne<; pour \outemr de\ grand\
,lmendgl-mLnte; d lITIgatIOn Jue;qu'au moment ou la pree;ente etude .l cte falle Ie mVCdU dc\
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connalssances des agnculteurs locaux sur la pratIque de l'rrngatIOn n'etaIt pas connu, de
meme que la mamere dont lIs pen;Olvent les avantages des diverses techmques apphquees
$1 1on met a part Ie faIt qu aucune recherche n'a ete falte au Botswana dans Ie passe sur
1'lrngatIOn, Ie pays n a aucune pohttque en la matIere

La presente etude constltue la premIere tentatIve de recherche sur les actIvltes d IrngatIOn
au Botswana, en utthsant Ie Bloc Tuh comme une etude de cas L etude avalt pour
objecttfs premlerement, ldenttfier les dlfferentes technIques d'lrngatIOn utthsees par les
agnculteurs qUI la prattquent a une echelle commerctale et deuxlemement exammer les
raIsons pour lesquelles les agnculteurs ChOlslssent telle ou telle autre technIque
d IrngatiOn

La recherche a etabh que les technIques d'lrngatiOn utl1lsees dans Ie Bloc Tuh sont la
submersiOn (a parttr de canaux), les asperseurs, les mlCrOjets, Ie goutte a goutte et Ie pIvot
La majonte des agnculteurs locaux pratlquent l'iITlgatIOn par submersiOn, alors que les
nouveaux colons utlhsent les autres methodes La raIson donnee par les agnculteurs locaux
pour la pratIque de l'trngatiOn par submerSiOn est que son mstallatIon et son entretlen sont
bon marches et que son fonctiOnnement est sImple Cependant, cette techmque gaspille trop
d eau et pOUITait bIen, a long terme, etre plus couteuse que ses utl1lsateurs ne Ie pensent
Les colons preferent les miCrOjets et Ie goutte a goutte parce qu'elles sont plus fiables

On recommande que 1 etat accepte de subventiOnner les technologIes qUI conservent 1eau
et Ie sol afin d'en encourager une utthsatIon plus etendue

UTILISATION DE LA MAIN D'OEUVRE EN AGRICULTURE
PAYSANNE FERMES PRIVEES ET COOPERATIVES DANS
UN VILLAGE ETHIOPIEN

DeJene Aredo
Unlverslte d'Addls-Ababa
Ethlople

La plupart des efforts de developpement faIts en EthiOple partalt du prmclpe que Ie pays
avalt un surplus de mam d oeuvre, malS sans que ceCI aIt ete prouve Le present artIcle
examme Ie concept de surplus de mam d'oeuvre dans Ie cadre d un VIllage ethiOplen Vne
enquete a ete menee dans Ie VIllage de Oudle, qUI couvralt 195 foyers en vue d'obtemr des
donnees sur la mam d'oeuvre dlspomble Sur ces total, 125 foyers etaIent des fermes
pnvees et 70 provenaIent d'une ferme collecttve L'enquete generale a ete SUIVle d'une
etude approfondle de la repartitIOn du temps dans 12 foyers, etude qUI a dure une semame,
pendant la salson de pomte et pendant la salson creuse

Certams chercheurs ont defim la mam d oeuvre en surplus comme etant la mam d'oeuvre
dispomble pour la productiOn agncole moms la mam d'oeuvre necessalre a la productiOn
agncole Cependant, la presente etude pense que Ie surplus de mam d oeuvre devraIt plutot
etre defim comme la mam d oeuvre dlspomble pour toutes les acttvltes reqUIses moms celIe
neceSSaIre aces actlvltes En plus de la productiOn agncole, les acttvltes d'entretlen du
foyer et les engagements SOClaux sont toutes neceSSaIres pour garanttr un fonctIOnnement
efficace du foyer et de la communaute

TrOiS verSiOns d un meme modele ont ete mlS au pomt pour determmer Ie mveau de malO
d oeuvre en surplus Dans deux de ces verSIOns, la malO d oeuvre dlspomble pour les
occupatIOns agncoles avait une defimtiOn etrOite de laquelle on avait exclus une partIe
substanttelle du travatl des femmes et des enfants, speclalement reservee aux SOlOS donnes
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elUX elmmaUX Une dl<;tmctlOn a ete fmte entre quatre type<; de melm d'oeuvre la malO
d oeuvre famlhale <;alanee, communautmre et collective

Selon Ie., hypothese<; qUi sont a la ba<;e du modele utlh<;e le<; re<;ultat<; <;tall<;lJque<;
<;uggerent I eXI.,tence dune malO d oeuvre re<;ldueIle dan<; Ie lravail nece<;<;mre elUX travaux
agncole'> La proporllon de malO d oeuvre re<;ldueIle vanmt enlre 781/( de lel maIO d'oeuvre
dl<;pomble dan<; le<; fenne<; pnvee<; (<;ans aju<;tement pour Ie,> autre., actlvile<; de<; femme'> el
de., enfant<;) et 55% <;eulement pour les ferme<; cooperative., apre<; elVOIr fmt Ie,> elju,>tement<;
nece.,<;ellre<; pour exclure la malO d'oeuvre allouee aux <;0In<; donne., elUX ammaux

Cependant I etude de la repartition du temp" mdlquaJt que Ie., gen., ull1l<;ent la plu<; grande
pelrlle de leur lemp'> a de<; actlvlte<; nece<;<;alre<; Le temp" con'>.1cre elUX elcllvlle., autre., que
Ie llavml n augmentellt pa<; de mamere <;Igmficatlve pendant lel '>ellson creu<;e de
I elgnculture Par contre d'autre<; actlvlte<; d'entretlen du foyer lelle., que <;OIgner le<;
elmmaux rama<;<;er Ie bOl<; de feu chercher I eau et comtrUire de., c16ture<; occupalenl Ie
temp<; non utlh<;e pour la productIOn agncole

L etude de la repartitIOn du temp<; a au<;sl revele de<; modele<; de repartition du lravaIl <;elon
le<; <;exe., le<; femme<; partlclpment beaucoup plu<; que le<; homme., aux .1cllvlte<; d'enlretlen
du foyer ellor<; que le<; homme<; con<;acrment beaucoup plu<; de temp<; a la production
elgncole

EFFETS DE LA LlBERALISATION DU TAUX DE CHANGE ET
DE LA SUPPRESSION DES SUBVENTIONS ACCORDEES
AUX INTRANTS SUR LA COMPETITIVITE DES CEREALES
AU GHANA

Samuel Asumlng-Brempong
Unlverslte du Ghana

L.1 hberah<;atlOn de<; taux de change et la dereglementatlOn de., melrche<; de<; mlrant<; et de<;
prodlllt<; con<;lJtuent I element central du Programme d aju.,tement .,truclurcl ml<; cn roule
par Ie Gouvemement du Ghana pour <;tlmuler la crOl<;.,elnce de I economic Le pre<;enl
elrtlcle <;e penchc <;ur le<; effet<; de la hberah<;atlOn du taux de change et lel <;uppre<;<;lon de.,
.,ubvenlJon<; elccordee<; aux mtrant<;, <;ur la productlvlte et 1.1 compLlltlvlte de., cereale<; elU
Ghan.l

En utlh<;dnt de., donnee<; pnmmre<; et <;econdalre<; .,ur Ie .,ou,> .,ecleur de,> cereale<;, le<;
niveaux de productlvlte .1 la ferme pour dlver<;e<; technologle<; de productIOn ceredhere le<;
me<;ure<; de protection el avantage<; compare<; am<;1 que le<; effet<; d un tam, de change
.1<;<;ouph <;ur le<; pnx relatlf<; de<; cereale<; ont ete etudle<; entre le<; .1nnee<; 1986 et 1992
L etude montre que la hberah<;atlOn du taux de change et la <;uppre<;<;lon de,> '>ubvenllOn<;
ont eu un Imp.1ct .,ub<;tantlel <;ur la productlvlte et la competillvlte de<; cereale,> elU Ghana

La productlvlte de la terre cuItlvee en cereale<; a augmente en moyenne entre le<; annee'>
1986 el 1988 Icmque le<; mtrant<; agncole<; le<; plu<; Important<; (engral<;, machme<; etc)
beneficlment encore de certame<; <;ubventlon<; Cepend.1nt de 1988 a 1992 la producllvlle
dc la terre a connu un dec1m general, parce que le<; agncuIteur., employ.1lent mom<;
d'mtrant<; agncole<; dont Ie cout aVaIt augmente par <;Ulte de I apphccltlOn de la pohtlque de
hberah<;atlon De meme le<; couts de productIOn eleve<; et la dlmmullOn de Icl productlvlte
qUi en e<;t re<;ultee <;e <;ont tradUlt<; par une chute des revenu<; finclnclers par hectare en
parlicuher pour les producteurs de mals et de nz
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La protectIOn dont beneficlarent les cereales prodUltes au Ghana s est erodee elle-aussl
Pour Ie nz, la protection nommale etalt ramenee de 54 pour cent en 1988, a 20 pour cent
en 1992 et Ie mars, la protectIon nommale qUI etart de 10 pour cent en 1988, se changealt
en une taxe lmphclte de 1 pour cent en 1992 La protectIOn nommale du sorgho et du mIllet
a aUSSI dlmmue passant de plus de 40 pour cent en 1988 a 4 pour cent seulement en 1992
De plus Ie coU.t eleve des mtrants s'est tradUlt pour toutes les cereales a l'exceptIOn du nz,
par un passage d'une protectIOn posItive effectIve (plus de 33 pour cent pour Ie mats
mecamse et plus de 70 pour cent pour Ie sorgho et Ie mIllet amehores) a une taxatIOn en
1992 (taxe ImphcIte de 3 pour cent sur Ie maIS et de 6 pour cent sur Ie sorgho et Ie mIllet)

En termes de competItIVIte, l'effet de la hberahsatIOn et de la suppresSIOn des subventIons
sur les mtrants sur les cereales au Ghana a ete mltIgee Alors que la competItIvlte du
sorgho et du mIllet s est amehoree entre 1988 et 1992, tant a I exploItatIOn qu'a la vente en
gros (probablement parce que ces cultures eXIgent moms d'mtrants lmportes), celie du
malS et du nz a dechne au mveau des pnx de gros De plus, les pnx relatIfs des cereales
mdlquarent que ces pohtlques, qUI ont tendance a proteger les cereales lmportables (comme
Ie nz) ont eu un effet adverse sur la production des cereales exportables (comme Ie mars)

Les analyses suggerent que 1'0bJectIf du gouvemement d'augmenter la productIvlte des
cultures de cereales pour l'auto-suffisance et la secunte ahmentatres a SUbI un echec dans
Ie cadre de la pohtlque de hberahsatIOn, parce qu'elle s'est tradUlte par une compressIOn
des ressources pour Ie sous-secteur 51 Ie gouvemement veut poursUlvre son obJectIf
pohtIque d'accroitre la productIvlte pour les producteurs de cereales, II sera necessarre
d mtrodUlre un type de subventIOn selectIf qUI sera specIfique a la fOlS pour les mtrants et
pour les cultures, et qUI encourage aUSSI la partIcIpatIOn du secteur pnve

FACTEURS DETERMINANTS ET EFFICACITE DE LA
POLITIQUE DES DEPENSES DU GOUVERNEMENT DANS LE
SECTEUR AGRICOLE DU GHANA

K Yerfl Fosu
Departement de I'economle agncole
Umverslte du Ghana
Legon, Ghana

A cours de ces troIS demleres decenmes, Ie Ghana a ete gouveme par une sene de regImes
ayant des ordres du Jour pohtIques et economlques dIvers Tous ces regImes ont utIhse les
depenses pubhques comme un mstrument pohtIque pour ancrer la croIssance du secteur
agncole du Ghana, qUI constItue l'ossature de I'economle de la nation En deplt de ces
efforts et pendant la penode etudlee (1960-1987), la productlVlte agncole a generalement
connu un declm, posant amSI un certam nombre de questIOns sur I'hlstOtre, les facteurs
determmants et 1'efficaclte des depenses agncoles pubhques au Ghana

L analyse des donnees pendant la penode etudlee montre que Ie mveau des depenses
annuelles du gouvemement pour l'agnculture etalt assez bas, avec une moyenne de 1,5%
du prodUIt natIOnal brut, 1 5 I% du prodUlt mteneur brut, et 8% des depenses totales du
gouvemement En termes reels, la depense pubhque en agnculture atteIgnalt son sommet
en 1965 et dlmmuart par la SUIte de pres de 80% Jusqu'en 1987

DepUIs 1960, date a laquelle Ie Ghana est devenu une republIque, Ie gouvemement ghaneen
a ete largement dormne par des regImes mIlltarres, avec des gouvemements CIVtlS de 1960
a 1966, de 1969 a 1972 pUIS de 1979 a 1981 L'examen des depenses agncoles par type de
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gouvernement montre que Ie') depenses annuelle') reelles pour I agnculture ont ete de 71 %
plu') elevee') dan<; Ie') regimes cIvil') Alar') que ce') depen<;e') ant augmente en moyenne de
6 2% par an avec Ie') gouvernements cIvil'), elle') ont dlmmue de 1,7% par an sou') les
gouvernement') mlhtaJre') Et bien que la part moyenne de I' agnculture dans Ie total des
depen<;e') pubhque') a1t ete pre')que eqUlvalente pour Ie') deux type') de gouvernement, on
trouve une correlatlOn negative entre la part de la defense et celie de I'agnculture dan<, les
depense') totales du gouvernement

En matiere de developpement economlque natIOnal Ie') gouvernements du Ghana ant SUIVI

une approche ')Olt soclah')te ,)OIt onentee ver') Ie marche Comme on peut ') 'y attendre, la
comparaJ')on de') depeme') du gouvernement par onentatlOn economlque pour les annee<,
1960 d 1986 montre que la crOl')')ance annuelle moyenne de') depense') reelles du
gouvernement pour I agnculture a ete plu') eleve <,ou') Ie') regimes ,)oclahste') par rapport
aux regime') onente') ver') Ie marche, avec une moyenne de 6,1% pour les premiers et ­
6 0% pour le<; autre<; De meme, la part de I dgnculture dan<; Ie total des depenses du
gouvernement a ete legerement plus elevee <,ou') I'admml')tratlon socmhste Un de')
objectlf') pour<;UlVI<; par le<; reforme') de pohtlque') mtrodUlte<; au Ghana en avnl 1983 daD'>
Ie cadre du Programme d aju')tement ')tructurel appuye par la Banque mondJale, etalt
d etendre la part de I agnculture dan') Ie') depen')e<; pubhque') totale') pour la porter d un
nJvedU egal a 18% Le faJt que la part de I dgnculture dans le<; depenses totales du
gouvernement tombalt de II 19% en 1983 d 6,05% en 1986, lorsque les pohtlques
onentee') ver') Ie marche etaJent en vigueur appUie plu') encore I'hypothese que les regimes
onente<; ver') Ie marche ont tendance a engager mom') de re')')ources financleres dans
I agnculture

Une approche de reaction a la pohtlque a ete <;UlVle pour venfier Ie') facteurs determmants
de') depen')e') agncole<; du gouvernement De') te<,t') ')tdndard') de cau<;ahte economlque ont
ete utill')es pour te')ter quelle') ont ete le<; vanable<; qUi ont affecte Ie mveau des depenses
pubhques en agnculture On a trouve que Ie prodUit mteneur brut provenant de
I'agnculture Ie revenu agncole par habitant le<; recelte<; fi')cale') du gouvernement, les
depen')e<; totale') du gouvernement, et Ie rapport du revenu agncole au revenu non agncole
mdlquent une relatIOn de cau')e a effet avec Ie mveau de') depenses pubhques en
agnculture On a trouve que la crOl<>sance de') depeme') pubhque<; en agnculture etalt hee a
la crol')')ance de hUit vanable') dont la productIOn agncole totale, Ie revenu agncole par
habitant Ie rapport du revenu agncole au revenu non dgncole et le<, receUe<; fi')cales totale')
du gouvernement De meme on a trouve que Id part de I agnculture dan') Ie total de')
depense') du gouvernement etalt elle aus<;1 hee a hUit vanable<;, dont la productlOn agncole
totale Ie revenu dgncole par habitant Ie rapport du revenu agncole au revenu non
dgncole, le<; pnx reels du cafe et Ie type de ge')t1on economlque

Ce<; te')t') de cau')ahte montrent que Ie mveau de') depen')e') agncoles pubhques e~t

determme par Ie') re<;')ource') financlere') pubhques dl')pomble<; et Ie besom ressentl de
reah')er les objectlf<; ,)Ulvant<; de la pohtlque agncole (I) augmenter la productlOn agncole,
(2) augmenter Ie revenu de') travmlleur<; en agnculture et (1) augmenter les revenu')
agncoles par rapport aux revenu') du reste de I economle

Un parametre vanable la fonctlOn agnculture-productlOn a ete utlhsee pour e')tlmer
I efficaclte de') depeme<; reelles du gouvernement dans l'augmentatlOn de la productIon
agncole globale L'ela')tlclte de la production agncole reelle par rapport a la depense
pubhque reelle en agnculture a ete calculee a partir de<, re<;ultats de la correlatlOn On a
trouve que pour la penode 1965 a 1987, I'elastlclte moyenne de I efficaclte de la pohtlque
etalt de 0 2971 ce qUi slgmfie qu 'une augmentatIOn de 10% dans la vanable ponderee
repre<;entant la depen')e en agnculture corre<;pondalt a une dlmmutlOn moyenne de 2,97%
dan') Id productIOn agncole totale L'efficaclte de la pohtlque des depenses agncole')
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semble aVOlr vane pendant la penode d'etude, etant la moms mefficace dans les annees
1980 et la plus mefficace dans les annees 1970

Les resultats de I etude montrent clarrement que Ie type de gouvemement et Ie type de
gestIOn economlque ont entraine une dIfference reelle dans Ie mveau et Ie taux de
crOIssance des ressources financleres consacrees a I' agnculture Le resultat en est que pour
hberer des ressources financleres pubhques pour Ie developpement de l'agnculture, on a
besom de redmre les depenses pubhques pour la defense et d' encourager I'electlOn
democratlque d'une admmistratIOn cIvIle De plus, toute dynamlque Visant a une economle
onentee vers Ie marche dOlt etre moderee par un contrOle prudent des depenses pubhques
pour empecher I agrIculture de souffnr encore plus

L'elastlCIte estlmee de l'efficaclte de la pohtlque generale mdlque que les pohtlques de
depenses pubhques en agnculture ont generalement ete peu efficaces pour encourager la
crOIssance de la productIOn agrlcole globale pendant la penode conslderee AUSSI, II
Importe de reVIser la pohtlque des depenses pubhques en general, et la pohtlque des
depenses du gouvemement pour l'agnculture en partlcuher SI on cherche a faIre Jouer a la
pohtlque des depenses pubhques un rOle sIgmficatif dans Ie processus de developpement de
l'agrlculture au Ghana

LA POLITIQUE DE FIXATION DES PRIX ET DE
DISTRIBUTION DES ENGRAIS AU GHANA

W Kwadwo Asenso-Okyere
Umverslte du Ghana

Afin de satlsfaue a une demande ahmentaue crOIssante due a la crOIssance raplde de la
populatIOn, au taux eleve de l'urbamsatlOn et a l'une augmentatlon moderee du revenu par
habItant, Ie Gouvemement du Ghana a lance son programme de developpement agrlcole a
moyen terme Le programme Visalt a augmenter la crOIssance d' au moms 4 pour cent par
an dans Ie secteur agncole

MaIS 11 n'est pas possIble d attemdre les obJectlfs fixes dans Ie programme sans une
transformatIOn technologlque de l'agnculture du Ghana, laquelle etaIt tradltIOnnellement
basee sur des systemes de culture Itmerante Ces systemes, dont la reussIte depend de
I'abondance des terres a cultlver, ne sont plus vlables a cause de la pressIOn crOlssante sur
la terre, elle-meme due a une forte augmentatIOn de la population qUI a pousse les
agnculteurs a adopter des methodes de culture plus mtenslves

Comme Ie mveau de la consommatIOn des engraIs au Ghana est un des plus bas au monde,
les pratlques culturales actuelles provoquent l'erosIOn du sol et la reductIon de sa capaclte
de productIOn Pour sauver l'agnculture du Ghana, II faut prendre des mesures pour
augmenter la presence et la consommatIOn des engrms dans Ie moyen terme Pour ce faIre,
la strategle du Ghana a ete de pnvatlser l'approvlSlonnement et la dlstnbutIOn des engrais
Mais en meme temps, les subventIOns dont beneficlment les engrais etalt suppnmees ce qUI
a dlmmue la demande

En utlhsant des donnees provenant de sources pnmaues et secondalres, la presente etude a
examme certames des causes du bas mveau d'utlhsatlOn et du fmble volume de la vente des
engraIs au detail, apres l'apphcatIOn de reformes dans les pnx et la dlstnbutlon

Les pnnclpales cultures auxquelles les agnculteurs apphquent des engrms sont Ie maiS et
Ie nz Cependant, les resultats de I enquete mdlquent que de nombreux agnculteurs
n'utlhsent pas d engrais sur leurs cultures Vlvneres Et meme parmI ceux qUI utlhsent des
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engral<; un grand nombre en apphquent moms que le<; do<;e<; recommandee<; Le bd" mveau
d'uuh<;aUon de<; engrm<; peut <; exphquer par Ie manque de connm""dnce<; sur I eflicdclte et
le<, methode<; d'apphcatlOn et par leur pnx eleve en I ab<;ence de credIt

Malgre les efforts fmt<; pour amehorer le<; approvl<;lOnnement<; en engrm<;, un grdnd
nombre d agnculteur<; qUI le<; utIh<;ent se plalgnent de<; dlfficulte" qu 11<, ont a Ie" obtemr

Bien que la pdrtlclpatlOn du <;ecteur pnve a I'approvmonnement el " Id dl"tnbullOn de"
engrm<; mt mene d la presence de nouvelle<; forme<; d engral<' et lout <;pecldlemenl de"
prodlllt<; permettant d obtemr de haut<; rendement<; la repon"e du <,eLteur pnve em pl.m de
pnvdtI<;dtlon a ete falble

La falble pdrtlclpatlOn du <;ecteur pnve au plan de pnvatl<;allOn peul <, exphquer pdr un
certam nombre de facteur<; et en partlcuher, la reductIon de Id demdnde pnmdlre d la suite
de I elUgmentatlOn de<; pnx, I dccumulatlon de <;tack<; ddD<, le<, entrepot<; du Mml<;lere de
I dgnculture, ce qUI decourage le<; revendeur<;, la partIcIpatIOn contmue de<, org"m<,dtlon<,
du <;ecteur pubhc ddn<; la vente de<; engrm<, au detail ce qUI " lempere I enlhou<,I,,<,me de
nombreux revendeur<; pnve<;, le<; falble<; marge<; duton<;ee<, pdr Ie gouvemement, qUI font
que la vente de<; engrm<; au detml e<;t mom<, mtere<;<;ante que d dutre prodUlt<, Ie mdnque de
formdtlOn de<; detaJlldnt<; dan<; la manutentlOn du prodUlt I db<,ence de credit pour fdlre
fdce dUX be<;om<; en cdpltal nece<;<,dlre pour acquenr quelque<, tonne<, d engral<' et l.nfin, dU
debut Id pohtlque de perequatlOn lerntonale (umformlte de<; pnx ddn<, tout Ie PdY<,), qUI
decouragealt le<; detaJlI"nt<, de vendre de<; engral<; dan<; de<, IOCdhle<, elOlgnec<, de.., entrepot'>

L eXI<;tence d un marche de<; cereale<; defavorable a IUI-dU..,<,1 gene Ie developpemenl de 1.1
commerclah<;atlon de<; mtrdnt<; pdr le<; commen;ant<; pnve<, Le fdlt que Ie mdrche de"
cereale<; n cut p"<; reu<;..,1 a mettre fin aux fluctuatlOn<; <;al<;onOlere<, de" pnx d mene dune
pohllque d mterventlOn du gouvemement <;ou<; forme d un <;outlen de<, pnx du mdl<, d Id
vente <;ur I explOitatIOn Ce <;y<;teme n a pa<; reu<,<,1 a foumlr le<, mCltdtlOO'i nece..,,,alre.., aux
producteur<; " cau<;e de <;on mauval<; fonctlOnnement Le gouvememl.nt ne pouvalt Pd.., dglr
comme dcheteur de demler re<;..,ort parce que <;a capaclte d'mtervcntlOn ne couvrdlt que 6
pour cent du marche par <;Ulte de probleme<; logl<;uque<; et financler<,

L'INTEGRATION DU MARCHE LE CAS DES LEGUMES DE
SAISON SECHE AU NIGERIA

Saa Dlttoh
Unlverslte d'ibadan
Nlgena

Ld productIon de.., legume<; " non ..,eulement dmehore I" qUdhte nUlnllOnndle de
I clhment.lllon de<; hdbltant<; du Nigena, mdl<; encore la culture Irnguee et I"
commerclUh<;dtlon de<, legume<; offrent de<; emplol<; d de nombreu..,e.., personne.., penddnt Id
..,al<;on <;eche Cependant comme le<; legume<; <;ont de<; denree<; h"utement pell..,..,dble<; le<,
n<;que<; de la vente <;ont <;ub<;tantIel<; et Ie manque d efficaclte du marche coule cher Le<,
pnx eleve<; qUI prevalent ddn<; le<; zone<; urbdme<, et le<; bd<, pnx pdye<, d I dgnculteur ..,ont
Ie re<,ultat de mauvm<;e<; mfra<;tructure<; de mauvm<; <;ervlce<; de commercldh<,dllon mD<,1
que dune etude 1000uffi<;ante de la pohtlque de commercldh..,dtlOn

L elude vI<;mt a obtemr de<; mdlce<; de I mefficaclte de la commerclUh<,dtlon ddn<, Id zone
d etude par I approche de I mtegratIon du mdrche et de propo<,er de.., <,olullon.., Le..,
donnee<; hebdomadmre<; <;ur le<; pnx du plment (tata\he) et de.., tomdte.., ont ete recueJlhe..,
ddn<; hUll heux quatre zone<; de productIOn deux zone<; de productIOn el de COD<,ommallOn
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et deux zones de consommatlOn - pendant 34 semames (de novembre 1991 a Jum 1992) et
un modele de type RavaIllon a ete utlhse pour analyser l'mtegratlOn du marche entre la
productIOn et la consommatIon

Les resultats mdlquent qu II y aVaIt peu d'mtegratlOn des marches du plment et de la
tomate dans la zone d'etude en general II eXIste cependant une certame mtegratIOn entre
les pnnclpales zones de productIOn et les pnnclpales zones de consommatlOn Les resultats
mdlquent aUSSI que de bonnes routes de desserte sont Importantes pour que les marches
sOlent mtegres, maIS que la dIstance entre les marches l'est moms De meme, Ie probleme
des reseaux eXIste aUSSI, et les decIslOns pour la commerCIahsatlOn des legumes sont
affectees de fa~on sIgmficatIve par les facteurs ~OClaux, pohtIques et economlques a
I echelle locale

La conclusIOn est que Ie flux d'mformatlOn entre les zones de productlOn et de
consommatlOn constltue un element determmant pour l'mtegratlOn du marche dans la zone
d'etude (et sans doute dans I'ensemble du Nlgena), a I'heure actuelle, les ramasseurs des
prodlllts, pnnclpalement les grossIstes et les transporteurs sont les pnnclpales sources
d mformatlOn II est claIr que cette sItuatlOn n'est pas satIsfaIsante SI on veut une
commerCIahsatlOn efficace des prodlllts Le Gouvernement federal ou les gouvernements
des etats devront accorder la pnonte a la collecte et a la dIffusIOn Journahere ou
hebdomadalre de l'mformatIOn, et tout speclalement celle des pnx, pour amehorer
I efficaclte de la commerclahsatIOn et par SUIte de la productIOn des cultures Vlvneres en
general et des legumes de SaIson seche en partlcuher ParmI d'autres sUJets de pohtIque a
poursUIvre I ehmmatIOn des grosslstes secondalres dans la chaine de la commercmhsatlOn
et I'etabhssement dun systeme d assurance pour les revendeurs de legumes, la promotIOn
d'une transformatlOn a petIte echelle des legumes et la mIse sur pled de servIces de
vulgansatlOn efficaces pour les producteurs et les revendeurs de legumes de SaIson seche

PRESSION DE LA POPULATION, UTILISATION DES TERRES
ET PRODUCTIVITE DES SYSTEMES AGRICOLES DANS LA
SAVANE OUEST-AFRICAINE

HAde Freeman
Instltut International d'Agnculture Troplcale
Nlgena

Le probleme de la degradatIOn des ressources avec l'evolutIOn des systemes d'explOltatIOn
attIre une attentIOn crOlssante de la recherche agro-economlque La hmlte des terres ayant
ete attemte dans de nombreux pays de I'Afnque sub-saharlenne, l'augmentatlOn de la
productlOn agrlcole devra vemr de l'mtenslficatIOn de l'explOltatIOn de la terre et des autres
ressources agncoles Avec cette mtenslficatlOn de l'explOltatlOn de la terre, les penodes de
Jacheres dlmmuent et la productIOn agrlcole attemt des terres margmales ou
ecologlquement fraglles En l'absence de technologIes appropnees de gestIOn des
ressources, ces pratlque~ condUIsent mevltablement a la degradatIOn de la base des
ressources avec tout ce que cela Imphque pour la prodUCtIVlte du sol, la secunte
ahmentalre des famIlIes et la pauvrete dans les zones rurales

BIen que les agro-economIstes alent tente de conceptuahser ces relatIOns bIOphyslques et
soclO-economlques et d IdentIfier les causes et consequences possIbles du processus
d mtenslficatIOn, peu de tentatIves ont ete faltes pour quantIfier ces relatlOns La presente
etude tente de rectIfier ce deseqUIhbre en proposant un modele quantItatlf du processus
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d mten... lficatlOn en utlh<;ant de<; donnee<; d enquete<; provenant de 1.1 ...dvane nord gumeenne
de I Afnque de I ouest

Ld the...e pre...entee pdr I etude e<;t que la gravlte du probleme po<;e pdr l'mtemlficatlOn de
I dgnculture et de 1.1 degradatIOn de I envlronnement qUI en re<;ulte depend dam une Idrge
me ...ure de!> fdcteur... qUI pou<;<;ent Ie sy<;teme a <; mten"'lfier Cet drgument repo<;e <;ur
I hypothe<;e <;elon Idquelle le<; deux forces motnces pnnclpale<; du proce<;<;us
d mten<;lficatlon, I dugmentatlOn de la den<;lte de la populatIOn et un mellleur dcce" au
marche dboutl<; ...ent a de<; <;y<;teme<; d'explOltatlOn agncole ayant une ba"e de re<;<;ource<;
de... pratique culturdle" et de<; contramte<; dlfferente<;

L etude lon ldere Ie role de... facteur<; economlque" pour exphquer le<; mve... tl""emenh qUI
wcourdgent 1.1 productlvlte (pdr exemple l'apphcatlOn de... engrdl<;) et amehorent la
Vldblilte L etude utlil ...e la programmatlon Imealre pour creer de... plan<; d explOitatIOn
optlm,lux dan<; le...queh le<; <;chema<; de culture Ie mvedU de l'utlh"'dtlOn de" re<;"ource<; et
le.t ve.tlt..ur dctuellt.. du revenu net de l'expimtatlon <;ont determme<; de fa~on endogene Le
modele "'Imule le.t tre.tJectOlre de dlver<; type<; d mten<;IficatlOn agncole lor<;que le<; conditIOn<;
lmtlale ... chdngent ,1 cau<;e d'mterventlOn<; demographlque<;, technologlque<; et pohtlque<;
exogene... La conclusIOn de cela e<;t qu II eXI<;te de<; dlfference<; <;ub<;te.tntlelle<; dan<; Ie blen­
etre de I dgnculteur Ie ... <;chemd<; d explOItatIOn et la productlvlte de<; re<;source<; entre une
mten... lficdtlon pou"...ee par l'augmentatlOn de la populatIOn et I mten<;lficatlOn pou......el pe.tr
Ie mdrche

LE REGIME FONCIER ET L'EXPLOITATION DES
RESSOURCES DES FORETS DE PALMIERS AU NIGERIA

Ade S Olomola
Instltut de recherches economlques et soclales du Nlgena

Le Nlgend e...t dote de nche<; foret ... de pdlmler<; qUI ont une Importance economlque
cOO<;lderable pour un certam nombre de communaute<; dont Ie gagne-pam depend de<;
re......ource ... fore"tlere" Cependant on note en plu<;leur<; heux une pre<;...lon de plu<; en plu...
forte ... ur Ie., [oret<., de palmler<; par <;Ulte dune crol...<;e.tnce de 1.1 commercldh...atlon Ld
pre<;ente etude e.t eXdmme le<; pratlque<; de ge...tlon tradltlOnnelle... et 1.1 rente.tblllte de...
entrepn.,e... de productIOn assoclee<;

LL. ... foreh de pe.tlmler<; "ont explOltee<; pour deux rm<;on<; e...<;entIelles Le<; frUIt ... de.,
pe.tlmlCr., e.t hulle ...ont recolte<; pour l'extractlOn de I'hUlle de palme et le<; palmler<; .1 rdphle.t
peuvent etre .,mgm.. <; pour obtemr Ie vm de p<1lme que I on peut tran ...former en une edu-de
vie loce.tle connue ...ou Ie nom d Ogogoro En 1991 dan<; I ete.tt de Ondo ou I etude a ete
menee Ie... producteur d hulie de palme ont prodUlt une moyenne de 2 911 htre<; d hlllle de
pe.tlme ,1 p<1rtlr de 4 510 reglme<; recolte<; De meme dan<; le<; zone<; d I1dJe et d ApOl de.tm Ie
meme et<1t, ou Ie......e.tlgneur<; ont prodUlt de<; moyenne... de 29 81<; et 24980 htre... de vm de
p,I1me pre... de 2 242 et 2 027 htre... d eau-de-vle loce.tle ont ete prodUlh re<;pectlvement En
f,lIt ce., entrepn.,e......e ...ont averee<; rentdble<; Le<; benefice<; dan<; 1.1 productIOn de I hUlle
de pdlme eXleddlent ceux du vm de palme d'un montant de I 291 Ne.tlra (<;OIt 15o/c) et Ie
revenu net ete.tlt "upeneur de 2 285 N (SOIt 16%)

L explOltdtlon de<; re"...ource<; de<; fon~t<; de palmler<; "e trouve Idrgement entre le<; malO" de
mlgrant<; qUI dcqUlerent de<; hcence<; d explOlte.ttlon en paye.tnt de<; drOlt<; d acce<; et de
IOldtlOn En 1991 Ie droIt d dcce... pour la recolte de I hUlle de pe.tlme etdlt de 40 N et le.t
locdtlOn de 150 N pe.tr ,10 Dao<; la cemture du pdlmler a rdphld Ie droIt d dcce<; etmt de 10
N et 1<1 loce.ttlOn en moyenne de 217 N Ce<; tanf<; .,emblent modere... et ne <;ont pd<; "ouml<;e"
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a des modIficatIons frequentes Ceci a constItue un type d'mcitatIOn pour encourager les
explOItants des ressources a pourSUIvre ce genre d'occupatIOn

Vu l'Importance des fon~ts de palmlers comme source de revenus et les dlfficultes
eprouvees dans certames regIOns, certames communautes ont adopte de<; pratique'S de
gestIOn Visant a reglementer Ie comportement des explOItants et eVlter la sur-exploItatIOn
Ces pratlques comprennent l'mterdictIOn d'abaUre les palmlers a raphla, I'mterdlctIOn de
saigner des palmlers avant leur matunte, une salson de fermeture des plantatIOn'S de
palmlers a hUIle et une hmitatIOn du nombre de regImes recoltes par Jour Grace au regime
prevalent de la propnete commune et a la rentablhte des entrepnses, II n a pa<; ete dlfficIle
de faIre respecter les regles de la gestlon ParmI les autres facteurs qUi ont une mfluence
favorable sur I adoptIOn de ces pratlques de gestlon, on note Ie systeme de croyances
commun des locatalfes recolteurs, les relatIOns sociales serrees et I'homogeneite culturelle
et ImgUIstique

Lorsque des conflits ont surgi concernant l'explOItatIOn et la propnete des foret<; de
palmiers 11 a ete possIble de les resoudre par la negociatIOn, la mediatIOn et I arbItrage
plutot que par la VOle JudiCIaIre Les procedures non-JudiCIaIreS ont la preference parce
qu elles sont rapldes, d un cout modeste, facIles a acceder et qu'elles encouragent la
tendance a la reconclhatIOn

Par consequent et comme certams analystes I'ont fortement recommande, I mterventlon du
gouvemement dans l'acces et la gestIOn des forets de palmlers ne semble pa<; JU5tIfiee dam
la zone d etude PUISqU un mecamsme souple de regulatIOn eXIste deja, Ie role du
gouvemement est d exammer les caractenstIques des mstItutIOns locale'S pour determmer la
fac;on de les renforcer et les rendre plus officlelles, et encourager leur adoptIOn dam
d autres zones de forets de palmlers dans Ie pays Dans toutes les zone'S economlque'S
concemees, Ie gouvemement devra renforcer les systemes de gestIOn eXIstant sur place a
savOIr (1) aider a defimr des hmltes terrltonales qUi a I heure actuelle n eXI<,tent pas ou
sont contestees, (n) reconnaitre et renforcer les autontes traditIOnnelles qUI sont Imphquees
dans la gestIOn des ressources des forets de palmIers, (111) conscientiser la communaute
pour I amener a participer a la gestIOn des ressources des forets de palmlers et (IV) foumlr
les conseIls techmques aux communautes deslreuses d mtensifier la gestIOn

ECONOMIE DE L'IRRIGATION DANS LA PRODUCTION
AGRICOLE AU NIGERIA

C E Onyenwaku
Unlverslte federale de technologle
Nigeria

Les efforts du Nigena pour redUIre la contramte de I eau comme mtrant de la productIOn
agncole ont ete dommes par des mvestIssements enormes dam des sy<;temes d lITIgatIOn d

grande echelle qUi, dans la plupart des cas, se sont reveles etre des echecs tant techmque'S
qu economlques AUSSI, ceCI a condUit, au cours de ces demleres annees a un changement
de la pohtIque du gouvemement, pour passer des proJets d'IITIgatIOn a grande echelle a
des proJets a moyenne et petite echelle

La presente etude a ete conc;ue pour estImer quelle etaIt la contnbutIOn economlque de
I lITIgatIOn a petIte echelle (moto-pompes) a la productIOn agncole du Nigena en utIlI'Sant
des donnees de gestIon d'explOItatIOnS agncoles de 1991, dans un echantIllon de 100
explOItatIOns IITIguees et de 110 explOItatIOns non IITIguees, dans I etat de Kaduna
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L'analy ....e de<; fonctlOn<; de productIOn a montre que Ie changement techmque apporte par
Ie .... petlt<; <;y .... teme<; d IrngdtlOn e<;t mfluence par ce fdcteur et que I efficlence techmque est
plu<; elevee dan<; le<; explOltatlOn<; Irnguee<; que dJn<; celle<; qUI ne ....ont pas Dan.... le<; deux
type<; d explOltatlOn<; on a trouve que I JIIOcdtlOn de toute<; le<; re ........ource.... de productIon
couverte<; pdr I etude etmt mefficace CependJnt en terme reldtlf<; le<; exploltduon<;
Irnguee<; etalent plu<; efficace.... ddn<; I allocJtlOn de<; terre<;

L etude d aU<; ....1 montre que le<; explOItatIOn<> non Irnguee.... <;ou utlh ....ment Id terre, Ie
Cdplt,tl et autre.... mtrdnt<; agncole<; pour le<;quel .... Ie coeffiCIent de regre<;<;lon e lIme....
etdlent ....tatl<;tlquement ""Igmficdtlf<; Le.... expIOltdtl<m Irnguee ou.... -utlh""dlent dU 1 1.1
terre Ie capital et Ie .... dutre<; mtrant<; agncole .... tout en <;ur-utJlI ....ant 1.1 mdm d oeuvre et Ie ....
<;ervlce<; d'lrngatlOn

L andly<;e budgetalre a montre que le<; explOItatIOn.... Irnguee<; utlh ....dlent de plu<; gr,mde....
quanllte.... d mtranl<, vanable .... que le<; explOltdtlOn.... non Irnguee<; De plu<;, elle a montre que
1.1 production pdr umte etdlt bien plu<; elevee ddm Ie exploltdllon.... Irnguee.... que dans Ie ....
expiottatlon<; non lrnguee<; et que le<; explOltdtlOn Irnguee.... obtenment ce .... urplu<; de
productIOn en utlh ....ant de plu<; grande<; qUdntlte .... d mtrdnt<; dvec de.... cout .... de productIon
umtalre<; reldtlvement plu<; eleve<; Cependant Id marge beneficldlre pdr umte re<;talt plu<;
elevee dans Ie'> exploltdtlOn.... Irnguee<;

Le<; mvedUX plu .... eleve.... de I efficaclte techmque et de.... mdrge.... beneficldlre........emblent
dppuyer Ie .... effort<; dctuel<; du gouvernement et Ie .... mve.... t1 ........ement<; enorme.... fait<, dan...
I mfra.... tructure de I IITIgdtlOn comme moyen d augmenter Id productlvlte dgncole et Ie
revenu au NIgena En vue d explOIter tout Ie potentlel offert pdr I'lrngallon Ie ....
dgnculteur<; devront recevOlr un paquet complet comprendnt Ie... mtrdnt<; pour Id
production un meJlleur dcce<; .1 la terre Ie remembrement de<; terre ... par la creation de
cooperdtlve... de productIon un entretlen reguher de........y....teme... d IrngdtlOn pour eVlter Ie....
pdnne,> frequente<; de... moto pompe<; dlml que de<; progrdmme .... de formdtlon wr Ie
fonctlonnement I Lntretlen et le<; reparatIOn... de... In<>t,l1ldtlom d IrngdtlOn

Pour obtemr une dllocdtlOn optlmale de.... re<;<;ource<; Ie .... exploltdtlOn<> non Irnguee<; dOlvent
uuh<;er plu.... de tene de Cdpltdl et dutre<; mtrant<; Jgncole<; pour le ....quel<; le<; coeffiCIents de
regre<;<;lOn etalent .... tatl ....tlquement ""Igmficdtlf<; De meme le<; explOltdtlOns Irnguee<; dOlvent
dugmenter I utlh<;,ltlOn de la terre du cdpltal et de.... Jutre<; mtrdnt<; agncole<; tout en
reduI<;dnt l'utlh ....dtlOn de IJ mdm d'oeuvre et de.... <;ervlce .... d IrngdtlOn

RECOUVREMENT DES FRAIS, PARTICIPATION ET MANQUE
D'EFFICACITE DANS LES PERIMETRES IRRIGUES DU
SOUDAN

Taha Eltayeb Ahmed
UnJverslte de Gezlra
Soudan

L agnculture Irnguee con<>tltue I epme dor<;ale de l'economle du Souddn Ld reu""<;lte ou
I echec de I dgnculture Irnguee .1 ete attnbuee en premIer heu .1 Id pohtlque de<; reldtlOn<;
de production Le<; reldtlOn<> de productIOn etalent legle .... par Ie ....y.... teme de<; compte.... Jomt....
Ju<;qu en 1980/1981 lor<;qu .1 la <;lIIte de defaut<; grave<; ddn.... ce ....y....teme une pohtlque
dlterndtlve etalt ddoptee connue ....ou<; Ie nom de ....y teme de compte .... mdlvldue1'>

L element decl .... lf dan.... I adoptIOn du ....y.... teme de compte.... mdlvldue]<, etdll la recherche
d un moyen de falre pdyer pour I edU ce ....y<;teme dvalt I dppUl de Id Bdnque mondldle,
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entre autres et etalt encourage pour des rmsons economlques et financleres, en partlcuher
Ie remboursement des depenses, Ia pnse de participatIOn, l'efficIence economIque et
I amehoratIOn de la sItuatIon financIere Au Soudan, Ie capItal et les depenses courante5
pour I eau d'IITIgatIOn sont plus elevees que Ie pnx de tout autre mtrant Donc dans la
plamficatIOn et Ie fonctIOnnement des penmetres d'IITIgatIOn, II faut reconnaltre toute
I Importance de la mIse en place d un systeme permettant de fmre payer les beneficImres

Dans Ia presente etude, notre approche a la pohtIque qUI conslste a falre payer pour la
terre et l'eau partaIt d'un pomt de vue purement financIer, a saVOIr Ie remboursement des
depenses l'efficIence economlque et une pnse de partIcipatIOn Des donnees financIere5
secondmres etment recueIlhes dans les regIstres des penmetres de Gezlra et de Rahad et du
MmIstere de I lITIgatIOn pour la penode ecoulee entre Ies annees 1981/1982 et 1990/1991
Les donnees quantItatIVes etaIent completees par des donnees quahtatIves obtenues en
mterrogeant des cadres supeneurs occupant des postes des dans ces orgam5atIOn'> On a
trouve que Ies penmetres d lITIgatIOn sont 10m d attemdre Ie plem recouvrement de~

depenses Le taux de recouvrement moyen pour Gezlra et Rahad sont de 52 et 60 pour cent
respectIVement II s est aUSSI avere que les allocatIOns des couts entre les cultures etalent
faussees et que certames cultures n'etment pas trmtees eqUItablement De pill'> Ie manque
d'efficacIte de I admmlstratIOn dans Ia fixatIOn des tanfs de I eau, Ie controle des COut5 Ia
preparatIOn des budgets et la collecte des redevances des usagers a eu des consequences
graves pour Ie recouvrement des depenses et Ies pnses de partICIpatIOn

En se ba5ant sur ces observatIons, plusIeurs mterventIOns pohtIques sont prop05ees
PremIerement Ie mveau du remboursement des depenses dolt etre base 5ur Ies depeme5
reelles et non Ies depenses echues CecI parce I expenence a montre que le5 depeme5
reelles ont touJours largement depasse les depenses echues Deuxlemement, les pnnClpauJl.
facteurs qUI condUIsent a un meIlleur remboursement sont Ie controle des cultures et de
leur rentabIhte par Ie gouvemement Cependant, Ie controle des culture5 ne dOlt pa~ etre
encourage dans Ie <;eul but d elever Ie taux des remboursements parce finalement cela durd
un effet nefaste sur Ie developpement de I'agnculture L amehoratIOn de la rentabIhte des
cultures semble etre une strategIe meIlleure pour encourager Ie remboursement de<;
depenses TrOisIemement, I'opmIOn officIelle selon laquelle toutes Ies depeme5 non
remboursees representent les dettes des fermIers, n'est pas JustIfiee En fmt sur Ie5 quatre
facteurs responsables du non remboursement des frals, troiS sont plus Ies symptome<, du
manque d efficaclte dans Ia gestIOn des penmetres IITIgues et au sem du Mmlstere de
I IrrigatIOn, que Ie refus ou Ie manque de moyens des agnculteurs pour payer

EFFET DES INTERVENTIONS DU GOUVERNEMENT SUR LE
MARCHE AGRICOLE EN TANZANIE

Jeremiah Rugamblsa
Unlverslte d'agnculture de Sokolne
Tanzania

L economIe de Ia Tanzame repose sur l'agnculture DepUIs I mdependance, Ie
gouvemement tanzamen a etendu son mfluence sur Ies pnx des prodUItS, tant a la
productIOn qu ala consommatIOn, par des mterventIOns sur Ie marche La presente etude a
examme les effets des mterventIOns sur les pnx agncoles et Ia commerclah5atIOn, <;ur
l'allocatIOn des ressources en Tanzame, Iaquelle mflue a son tour sur Ie mvedU et
I efficacIte de la productIon agncole
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Ju"qu en .wnl 1986 Ie gouvemement t.lnzamen a mamtenu un taux de ch.lnge relatlvement
fiXL qUi "ulcv.llu.llt Ie "hilling t.ln7.lmen Apre,> cette penode Ie gouvemement a mtrodUit
dL" ,Iju"tcmenh rcguhcr" au taux de change Le,> devaluation,> ont fait pencher la pohtlque
gouvemLment.lk Ln f.lveur de I Jgnculture La taxe Imphclte "UI I dgnculture qUi resultmt
dL I.l "urevdludtlOn L.tdlt "uppnmee ce qUi permettdlt a 1 agnculture de devemr relJtlVement
plu" rent,lble Cependdnt devaluer 1.1 monnme augment.llt Ie cout de,> mtrants Importes

Le "y"tcme de commercJah,>atlon de,> prodlllts agncole<; .1 ete change mamte'> fOls depllls
I mdependdnce Le" office,> de commercJah'>atlOn et Ie,> autonte'> avment ete creees a
I ongme pour "olcuper du commerce mterreglOndl et mternatlOnal Cependdnt ces
01 gdm<;me" p,lrd-et,ltlque<; ont toujour<; ete en deficit En effet el1e" devment acheter Ie,>
prodUlh dUX productLllr" et Ie" vendte dUX con<,ommateur" a de<; pnx fixes par Ie
gouvemement L mefficdClte et 1.1 mduvm,>e ge'>tlon n ont f.llt que compllquer Ie probleme
de" pohtlqUL.., dpphquee<, En 1984 Ie gouvemement commenC;.llt .l Jdmettre Ie commerce
hbre et .l redulre Ie role de,> etabh,,'>ements para etatlques

Plu,>lcur" "tr,ltegle" de fixdtlOn de pnx ont ete tentee'> y compn'> des e'>'>m'> de pnx
umforme,> '>ur I en"emble du teITItOlre ou de,> pnx reglOnaux Le" pnx .1 la productlon
Jgncole ont dlmmue en terme" reel,> depuI,> Ie milieu de,> annee'> 1970 et jusqu en
1982/ 198~ L umforml"dtlOn de,> pnx '>ur I ememble du teITItOlre a entraine une
dugmcntdllon dl. II productIOn 10m de,> centre'> de con"ommatlOn, mm'> cependant, II
n eXI"tc Jucune correldtlon entre Ic,> pnx officlel,> et Ie,> mveaux de la productIOn ParfOls,
lor"quc Ie" pnx officlch etment bd<; la productIOn augmentalt pour "atl,>fmre la demande
"ur Ie mdrche p,lrdllele

Le" mVCdUX de productIOn du cafe et du coton ont ,>ubl I mfluence de f.lcteur'> Jutre'> que
Ie" pnx comme Ie" fdcteur'> chmJtlque'> et une cJpaclte de tran<,formatlOn madequate
D1n,> le<; rLglOn" dan" le,>quelle" Ie mal<; e,>t en concurrence dvec Ie coton pour les
rc..,,,ource,> L e"t Ie pnx de ventc de I.l culture qlll detel mme laquelle "era cultlvee

Le mJrchc hbrc devralt etre encourage la Tanzame progre,,'>e dans cette directIOn
Ccpendllnt Ie gouvcmLment devr.llt contmuer .1 jouer un rtlle en fouml<;S.lnt une
mfr,l"tructure et en mdmtenJnt une re"erve ahmentmre <;trdteglque

L'ASSISTANCE ETRANGERE ET LA RECHERCHE ET LE
DEVELOPPEMENT AGRICOLES EN TANZANIE QUELQUES
QUESTIONS POLITIQUES

Severlne Rugumanu
Institute of Development Studies
University of Dar es Salaam
Tanzanle

LI prc"cntL ctudl. l.XJmme I expenence de 1.1 Tanzame ddn" I Jdmml,>trJtlOn de,>
rc""ourlC<; dl. 1.1 L(lOpcrdtlOn tCLhmque QUdtre m<;tltutlon" d emelgnement et de rccherche
Igllcole fin,mccL" pJr de" bJtlleur" de fond<; ont ete etudlee" Ie" pechene" Mbegdm, Ie
G.. ntre dgnwk Uyole 1.1 FJculte de "ylvlculture et la Faculte de medecme vetermmre,
toute" dcux dl. I Umver<;lte de Sokome Pour Ie" be<;om<; de ceUe etude 1.1 cooperdtlOn
tl.chmquc l."t lon"lderee comme un m<;trument majeur dan<; 1.1 cooperatIOn du
dcveloppemcnt mtLmdtlonal qUi Vl"C .I elever le<; capaclte<; humame" et m<;tllutlOnnelle'> pdr
k tr,m"fert et I uttll<;JtlOn de<; conndl<,<,ancc,>, de<; dptltude<; et de 1.1 technologle
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TrOIS enseIgnements pnncIpaux peuvent etre tues de 1 etude Premlerement, l' mde
etrangere, comme la plupart des autres aspects des relatIOns mtematIOnales, etmt
largement gouvemee par la fac;on dont Ie pOUVOIr etmt structure dans Ie systeme global On
affirme que les megahtes economIques et les deseqUlhbres entre les pOUVOIrs mherents au
regIme de I'alde mtematIOnale a mvarIablement une mfluence sur les acteurs des deux
cotes du processus de l' assIstance DeuXIemement, la nature de 1 etat, sa capaclte
mstItutIOnnelle et Ie type de strategle de developpement qu'I1 apphque determment pour
une grande part la quantIte et bIen sur la quahte de ses transactIOns mtematIOnales
TroIsIemement et comme consequence des arguments qUI precedent, on VOlt que des
pohtIques moms efficaces et des mstruments pohtIques fmbles pouvalent plus
vrmsemblablement entrainer la dislocation de 1 mde pour les pays beneficlmres En fait
des etats beneficIalres fmbles peuvent meme s 'affmbhr plus encore par sUIte dune
assIstance surchargee

L etude prouve que la Tanzame n'a pas tOUjours reussl a explOIter au maximum la
cooperation technique pour reahser les objectIfs de developpement declares La pnnclpale
exphcatIOn de la mauvmse performance de la Tanzame etmt 1 mcapaclte de I etat a
eIaborer des pohtIques de developpement globales et etabhr de<; cadres mstItutIOnnels
efficaces et economIques pour la gestIOn des pohtIques II en est re<;ulte que la cooperatIOn
techmque etmt non seulement offerte au coup par coup et avec un certam lalssez-fmre mms
permettalt aUSSI aux bailleurs de fonds d'imposer leurs propres preferences a 1economle
Aussl dans ces CIrconstances peu propIces, les flux de ressources etrangeres vaguement
coordonnes n'ont mene m au developpement d'une capaclte mstltutIOnnelle viable, m a des
transferts de technoiogle cumulatIfs

Une autre exphcatIOn qUI s Impose aussl decoule duectement de la premiere Les pohtlques
de developpement de l'mde en Tanzame etalent exceptIOnnellement sllencleuses sur la
fac;on de fmre I'estImatIOn des besoms en matIere de cooperatIOn techmque Le bas mveau
de la cooperatIOn technIque en Tanzame est largement attnbue a cette plamficatIOn et
gestIOn economIque Imprudentes Trop souvent, les projets appuyes par 1 assistance etment
confies a la gestIOn et au controle du bmlleur de fond, lIs etment rarement mcorpores de
mamere systematique dans les budgets annuels de developpement Aussl II n'est pas
surprenant que lorsqu'Ii etmt temps de transferer ces projets a des mstItutlOns natlOnales
Ie Mmlstere du Tresor etmt pns par surpnse Par consequent des proJets tels que les
pechenes de Mbegam et Ie centre agncole Uyole ont ete abandonnes lor<;que les bmlleurs
de fonds cessalent de les assIster

On recommande donc que les futures pohtIques de developpement de la Tanzame
s efforcent d'artIculer sans ambIgUlte Ie role de 1'assistance etrangere en general et celUl de
la cooperatIOn technique en partlcuher dans I'effort de developpement natIOnal Ces
pohtlques devront aussl mettre en place des dISpositIOns mstItutIOnnelles capables et
efficaces pour gerer les programmes natIOnaux de developpement Au meme moment, ces
mstltutIOns dOIvent etre capables de foumu une force fiable et viable pour contrebalancer
Ie pOUVOlr ecrasant des pourvoyeurs d'asslstance
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DEVELOPPEMENT DE L'IRRIGATION AUPRES DES PETITS
EXPLOITANTS IMPACT SUR LA PRODUCTIVITE, LA
PRODUCTION ALiMENTAIRE,LE REVENU ET L'EMPLOI

Ephraim Chabayanzara
Agncultural Finance Corporation
ZImbabwe

L'lITIgcltlOn de<; petlte<; explOitatIOn<> re"te encore un facteur peu Important dam la
performance de I'clgnculture du 21mbclbwe, mell<; elle po<.,<.,ede Ie potentlei d'elever lcl
contnbutlOn globale de I'agnculture parce qu'elle e<;t mom<, couteu<.,e que 1'lrngatlOn a
grclnde echelle qUI domme en ce moment

Au Zimbabwe, Ie manque d'mformatlOn <.,ur Ie developpement de 1'lITIgcltlOn clupre<; de<;
petlt<; explOltant<; el eu un effet adver<;e <;ur la pohtIque la conceptIOn el Icl plamficatlon de
('lITIgatIOn et a contnbue au manque de comprehen<;lOn du <.,oU<,-<.,ecleur de 1'lrngatlOn sur
le<; petites explOItatIOn<>

LI pre<.,ente etude a "UlVI une approche de recherche comparee pour anclly<;er la
performance de" <;y"teme" Irngue" et non IITIgue", afin de mettre plu<, en rehef 1'lmportance
de 1'lrngeltiOn dan<; Ie" petItes explOitatIOn"

L'enquete a recuellh de<; donnee" dcln<; 40 foyer<; "ur hUit penmetre<., Irngue<; et 40 foyers
d'explOitant" <;an<; lITIgatIOn dan<; le<; zone<, communelle<; elVCmmclntes L'mformallOn
recueJlhe aupre<; de chaque participant couvrmt le<; culture<, et lel production, Ie cout de<;
mlr,mt<; Ie cheptel vlf Ie revenu le<; rapatnement" de <,cllellre<; l'emplOi lel <;ltuatlOn
elhmentmre Ie travaIl et la conditIOn femmme De<, donnee<, tclnt quantllallve<; que
quahtatlve" ont ete recuellhe<; en utlh<;ant a la fOl<; un que<.,tlOnnaITe et une conver<;cltlOn
mformelle

L'etude a montre que Ie" conditIOn<> agronomlque<; et en pclrtlcuher la plUie el Ie"
dl<.,pomblhte<; en eau determmalent la me<;ure dan<; laquelle une culture etall cullivee
comme culture de relpport L'etude a observe qU'11 y avmt peu de difference" dans le<; type<;
de culture<; de rapport cultlvee" par le<., petit" explOitant<., n'ullh<,ant pel<" "lITIgatIOn
Cependclnt 1'lITIgatlOn permettalt aux petit" explOitant" qUi lel preltIquent de fellre deux
culture,> par an et de dlver<;lfier le<., culture<, de rclpport et <"cldonner elUX culture,> hortlcole<;
de haute valeur

D,m" le<; deux "y<;teme<; avec lITIgatIOn et dan<; Ie" ellre" communelle<, en culture <;eche le<;
petlt<; explOItant<; utJll<;alent peu d'engrm'>, a cau<;e d'un credit m<.ldequclt et pour lel meme
rell<,on 60% d'entre eux utl!J<;alent leur" propre" "emence"

Alor<; que 'i8 pour cent de la "uperficle totale de<, penmetre<; lrngue'> et non Irngue<; etalt
cullivee en mal<; le<; agnculteur" pratlquant 1'lrngallOn aV<.llent tendclnce a cultlver toute"
leur<; culture" vlvnere<; <;ur de<; terre<; <;f. he" de ce" penmetre" Pelr contre, le<; elgnculteur<;
ne prcltlquant pa" 1'lITIgcltlOn "emalent U,-,,> culture<; vlvnere<, plu<, dlver<;lfiee" Dcln<; Ie"
dcux ca", c'etalt <;urtout les femme<; qUI <;'adonnalent clUX culture<; vlvnere,>

Lc<; donnee<; recuellhe<; montrment que le<; explOitatlon<; qUi pratlquellcnt I'lrngeltlon aVaient
un pourcentage plu<; eleve de nournture venant de '>ource'> exteneure" Le<; foyer<;
prcltIquant 1'lrngatlOn avment tendance <.l maxlmah<;er le<; revenu'> provenant de leur<;
pclrcelle<; lrnguee<; Par contra"te le<; foyer<; ne pratlquant p<.l<; 1'lITIgatlOn vlsment a
mmlml<;er leur<; achat" d'ahment<; a cau<;e de<; falble<; revenu<; tIre" de leur<; culture<; Le<;
foyer<; ne pratlquant pa<; 1'lITIgatlOn obtenalent la plu<; gr<.lnde p<.lrtle de leur nouITIture du
<,ccour<; a la <;echere""e et de<; tran<;fert<; de "almre<; Le<, foyer<; ne prcltlquclnt pas
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l'IITIgatIOn avment un plus grand nombre de parents ayant des emplOls formels dans les
zones urbames qUI pouvaIent transferer de la nournture ou de l'argent pour en acheter

Les foyers pratlquant l'ImgatIOn avment des famIlIes plus nombreuses, et une des raIsons
etalt Ie besom d'avOlr une malO d'oeuvre famlhale suffisante pour travaIlIer dans les
parcelles Imguees Le resultat en est qu'Ils prodUIsaIent moms de nournture par personne
que les foyers ne pratlquant pas I'ImgatIOn AUSSI, la pohtlque de developpement de
l'IrngatIOn dOlt se pencher sur la questIOn de la secunte ahmentaue, tout en accordant la
pnonte aux mesures permettant d'avOlr des prodUIts ahmentaues dlspombles dans les
penmetres Imgues parce que les explOltants qUI prattquent l'IrngatIOn ont un pouvOlr
d'achat plus eleve et sont donc en meIlleure posture pour acheter leur noumture

Pour les deux types de foyers, ceux qUI pratlquent et ceux qUI ne pratlquent pas l'ImgatIOn,
Ie revenu venant des cultures etaIt dommant BIen que les agnculteurs pratlquant
I'ImgatIOn tlraIent des revenus plus eleves de cultures de haute valeur, leurs depenses pour
les mtrants etaIent aUSSI plus elevees Les agnculteurs ne prattquant pas I'ImgatIOn aVaIent
une part plus elevee de leur revenu qUI provenalt de sources non agncoles, notamment des
transferts de salalres D'une fa~on generale, Ie revenu par personne etalt plus eleve dans les
foyers pratlquant I'ImgatIOn, et cecI, bIen que leurs couts de productIOn etalent plus eleves
que ceux des foyers ne la pratlquant pas

Les agnculteurs pratlquant l'ImgatIOn employment plus de malO d'oeuvre famlhale et
salarlee provenant essentlellement de foyers ne pratlquant pas l'ImgaUon CecI souhgne
l'Importance des penmetres d'ImgatIOn de petIts explOltants pour l'emplOl La plus grande
partIe de l'emplOl est creee en hlver a l'epoque ou les foyers ne pratlquant pas l'ungatIOn ne
sont pas occupes et connaIssent un ralentIssement de la demande pour leur travaIl

L'etude a montre que les foyers pratlquant l'ImgatIOn aVaIent moms de femmes chef
d'expIOltatIOn, et la pohtlque du gouvemement sur l'alIocatIOn des permIs d'ImgatIOn est en
faveur des hommes en est une des raIsons Par contre, 11 y a plus de femmes chef de famIlle
parmI les agnculteurs ne pratlquant pas l'IrngatIOn En general, les femmes des foyers ne
prattquant pas l'ImgatIOn pouvaIent acceder a des parcelles specIales sur lesquelles elles
cultIVaIent des prodUIts Vlvners CecI suggere que les proJets d'IrngatIOn n'ont pas amehore
la condItIOn de la femme parce qu'elles ont moms acces a la terre et que leur role dans la
pnse des decISIOns au sem des foyers reste mSIgmfiant
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