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Foreword

A serious concern 1n Africa 1s the large gap between research and the real needs of the rural farmer or
household The papers published mn this collection represent efforts by African scholars to close that gap by
tackling problems that are relevant to the needs of rural development as well as mtellectually challenging
The studies were carried out under the auspices of the African Rural Social Sciences Research Networks
program (ARSSRN), sponsored by Winrock International

Since 1987 the ARSSRN program has brought together English-speaking and French-speaking
researchers, women as well as men, providing a collegial mechanism for social science research, peer
review, and professional exchange The published results have been made available to policy makers and
researchers in Africa, Europe, and the Umited States

The formal objectives of the ARSSRN are to
s engage African scholars in policy-related research that contributes to understanding the social,

environmental, and economic aspects of Africa’s rural and agricultural development
o develop networks of social scientists to stimulate discussion and provide peer review of research
e publish and disseminate research findings and 1n particular to make relevant material available to
researchers, policy makers, and istitutions m Africa

Under 1ts small grants program, the ARSSRN periodically invites African scholars to apply for research
grants The ARSSRN advisory committee reviews the submissions and recommends outstanding proposals
for funding The grantees receive technical, intellectual, and admnistrative support from advisory
commuttee members during the course of their research In addition, the grantees are put in contact with
participants from earlier rounds of the program, who can provide peer review and support The grantees
are expected to produce a research paper covering their work Drafts are submitted to members of the
advisory commuttee who make suggestions for improvement and ultimately recommend whether or not the
paper should be published

The 13 studies 1n this volume are arranged by country and represent a wide range of social science fields
and topics 1 African rural development All are based on pnimary field data and have policy implications
Their authors represent institutions 1n eight countries The last section of the book contains translations of
the summaries of the papers

This 1s the second volume stemming from research under the ARSSRN program The earlier book,
Issues in African Rural Development 1991, contains 24 studies from six countries

Winrock International 1s grateful to the Ford Foundation and the United States Agency for International
Development for their support of the African Rural Social Sciences Research Networks and their
dedication to excellence in African research and human resource development Winrock 1s also grateful to
the African Development Bank where the last peer-review workshop was held to review and exchange
research experiences 1n African rural development

Translations from English 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 admimstration and coordinated the publication of this
volume David Seckler 1s the director of the program
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La dynamique des activités de
transformation et ’émergence d’un
secteur de petites et moyennes
entreprises agro-alimentaires rurales

Aurelien C Atidegla
Groupe de recherche et d’action pour la promotion de I'agriculture et du
developpement

Benin

RESUME

Malgre son importance dans I’economie nationale, le secteur agro-alimentaire Beninois a
connu ces dermieres annees des problemes structurels lies aux echecs cuisants enregistres
dans la plupart des filieres industrielles ou d’exportation En revanche, les activites de
transformations agro-alimentaires artisanales, considerees comme nformelles et mar-
ginalisees, ont demontre leur dynamisme et leur grande capacite d’adaptation aux
changements socio-economiques survenus dans le pays

Au regard de ce regain d’activite, notamment en ce qui concerne la fabrication du gari, le
present travail a ete consacre, non seulement a 1’etude du contexte de la structure et du
fonctionnement des micro-entreprises concernees, mais aussi a | analyse de leurs
performances puis aux conditions d’emergence d’un secteur des petites et moyennes
entreprises agro-alimentaires rurales

Les enquétes ont ete essentiellement menees dans trois sous-prefectures du Departement de
I’Oueme caracterisees par | importance des activites de production et de transformation du
manioc Au total, vingt-huit entreprises (dont vingt-cing individuelles et trois collectives)
ont ete couvertes par ’enquéte Ces enquétes ont ete completees par des entretiens avec
d’autres operateurs de cette filiere, en particulier les commergantes et les artisans locaux
qui fabriquent les petits materiels et equipements

De cette etude, 1l ressort que pres de 90% des femmes de la zone se consacrent a la
fabrication du gann La plupart des entreprises produisent elles-mémes une partie de la
matiere premiere, mais leur degre d’integration verticale et bien d autres caracteristiques
telles que I'4ge, 1 anciennete dans 1’activite et le niveau d mstruction de leurs chefs n ont
pratiquement aucune mfluence sur les resultats obtenus On observe que les niveaux de
productions et de revenus realises par les entreprises dependent essentiellement de leur
capacite de production et des facilites d’acces au capital En d’autres termes les
entreprises qui disposent d’un fonds de roulement suffisant et des infrastructures de
stockage adequates obtiennent les meilleurs resultats

De facon generale, le fonctionnement et les miveaux de performance des entreprises
reposent sur une bonne coherence entre 1’organisation de | unite, son acces au capital, son
environnement et les buts du chef d’entrepnise
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Ainsi

par rapport daux groupements

les entrepiises idividuelles paraissent  plus

performantes eu egard aux dynamques d mnovations enregistrees Celles-ci se rapportent
essentiellement aux ameliorations technologiques portant sur les outils, le procede et les
changements au miveau de | organisation sociale de la production du gari Malgre ces
acquis a peine 25% des entreprises etudiees fonctionnent dans les condiions optimales de
rentabilite C'est pourquor 1 emergence effective d un secteur des petites et moycnnes
entreprises plus efficientes exige que des solutions solent apportees pour lever les
contraintes et ce a travers la creation et le mantien d un environnement technologique et
socio-economuque plus favorable Dans ce cadre les mesures et actions a mettre en oeuvre
porteront essentiellement sur le volet technologique et le volet infrastructure, avec au
centre une politique de credit appropriee

es agro-industries apportent une contribution
importante au developpement economique
d une nation et cect pour plusieurs raisons
(Austin  1981) Tout d abord grice a elles une
nation peut transformer ses produits agricoles «
letat brut en produits fims propres a la
consommation Elles constituent amnst la plus
grande fraction du secteur manufacturier d une
nation en developpement Ensuite les produits
agro-industriels  sont  souvent les principaux
produits d exportation d une nation en developpe
ment et pcuvent offrir auss1 des possibilites de
substitution a I'importation Enfin le systeme agro-
alimentaire procure a la nation les elements
nutritifs qui sont essentiels au bien-étre d une
population croissante
En egard a ces multiples rdles que jouent les
agro-industries les strategies de developpement des
pays moins avances s appuient generalement sur la
promotion du secteur agro-ahmentaire Mais dans
le contexte de liberalisation economigue actuel le
modele de developpement agro-alimentaire base sur
la creation d’entreprises centralisees et de grande
capacite montre dans bien des cas, ses hmites La
plupart des nstances politiques, de financement ou
de recherche affirment aujourd’hui la necessite de
definir des alternatives a ce modele L interet des
micro-entreprises rurales est ainsi reconnu bien
qu clles restent classees dans le secteur dit
informel et sont marginahsees
Au Benin en particulier le secteur agro-
alimentaire  est domune par les activites de
transformation artisanale Celles-ct sont reahsees
cssentiellement au moyen d outils et de technolo-
gies mis au point localement et conduisent a une
centatne de produits qui font | objet d un commerce
florssant surtout dans les zones urbaines Le cas
de la fabrication du gari (farine de manioc)

apparait tres important dans la mesure ou ce
produit fait 1 objet de veritables speculations dans
la quasi totahte du pays et meme dans la sous-
region Tout comme bon nombre de filieres agro-
alimentaires, la filiere gan enregistre par ailleurs
des 1nnovations tant sur les equipements et les
procedes que sui les produits et | orgamsation
sociale de la production et de la distribution faisant
ainst preuve de dynamisme et d unc grande capa-
cite d adaptation

Il apparait donc necessaire aujourd hur de com-
prendre les bases techniques et socio-economiques
de ces types dentreprises et d apprecier leurs
performances La presente etude s mnscrit dans ce
cadre afin de proposer des orientations en faveur de
la promotion du secteur des Petites et Moyennes
Entreprises (PME)

Apres un expose succinct de la problematique,
des objectifs et de la methodologie ce document
presente les resultats obtenus puis analyse, sur
cette base les conditions d emergence d un secteur
des PME agro-alimentaires rurales avec un accent
particulier sur les implications politiques que cela
suggere

Problematique

Jusqu au  lendemamn des independances, la
poliique d industrialisation des pays du tiers
monde a repose sur | installation de grosses unites
de transformation et la mise en oeuvre de grands
projets agro-industriels tres ambitieux parachutes’
de | occident Cette orientation qui fut largement
soutenue par les pays developpes, en leur qualite de
vendeurs de technologie foumisseurs de capitaux
et acheleurs de matieres premieres ou produits
semi transformes a ciee au miveau des pays du
tiers monde un conflit entre la necessite de produire
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des cultures vivrieres pour 1’autosubsistance et le
beson d assurer un revenu substantiel, par la
production des cultures mdustrielles ou d expor-
taton C’est dans ces conditions que les filieres
agro-alimentaires industrielles et/ou  etatiques
avalent ete longtemps developpees mais les echecs
enregistres de part et d autre ont ete s1 nombreux et
s1 patents que plusieurs etudes les ont denonce
comme facteur de penurie alimentaire et de
decouragement de I’agriculture paysanne’

Depuis lors, des reformes de politique tech-
nologique ont ete mtroduites dans la plupart de ces
pays Au rang des objectifs retenus 1 accent avait
ete mis sur la possibilite de relancer | agriculture
par la transformation sur place des produits
vivriers et de repondre a la demande urbaine en
favorisant la fourniture de produits traditionnels
C est anst que differentes approches mnovatrices
de technologie (intermediare, appropriee, endo-
gene) ont ete developpees, et ce, surtout, dans le
cadre du passage d’une economie centralisee a une
economie de marche caracterisee par la duminution
du role de 1 Etat Dans ce contexte, la question se
pose aujourd hui de savoir dans quelle mesure la
dynamuique 1ndurte au mniveau des unites de
transformation traditionnelles ou artisanales peut
s entretenir d elle-méme et se developper en faveur
de I’emergence d’unites plus efficientes

Au Benin, cette question est d’autant plus
importante que dans le domame de 1’agro-
alimentaire, la strategie de developpement adoptee
depuis 1990 — notamment apres le seminaire de
Juillet 1990 a Cotonou sur la strategie du develop-
pement rural — porte essentiellement sur le
developpement d un secteur de petites et moyennes
entreprises (PME) axees sur la transformation des
produits vivriers En effet la quasi-absence de ces
entreprises phenomene que 1’on rencontre dans de
nombreux pays africains, constitue une hypotheque
pour | avenir du secteur agro-alimentaire

On est surtout frappe par le fait que ce secteur,
tres heterogene et qualifie d informel, joue un réle
de plus en plus 1mportant dans | economie
nationale’> Méme s’1l reste encore mal connu, on

'Van Looly (1981) Barbara et Dinham (1983) Williams et
Karen (1985) L Malassis (1986) etc

’Alors que | industrie moderne represente a peine 10% du
PIB 1ensemble du secteur non structure (intormel) ou
predomine | artisanat alhmentaire contribue pour plus de

observe que ce secteur met en jeu deux categories
d entreprises les unites agro-alimentaires tradition-
nelles et celles promues par des projets de
developpement Les premieres se sont developpees
spontanement dans des conditions liees a
| entrepreneur local et qui favonsent la creation
individuelle de micro-entreprises rurales Les
secondes ont ete installees et/ou encouragees dans
des conditions liees aux changements de I’environ-
nement, notamment grace a |’appur techmique
financier, de partenaires exterieurs au monde rural

En egard a tout ce qui precede, et avec la vague
de liberalisation et du desengagement de 1 Etat
I'importance de Il'emjeu n’en est pas moins
considerable et oblige a reflechir sur des mesures
d’accompagnement Mais quels pourraient en étre
les leviers ?

Revue de littérature

Les peuples ont towjours cherche a transformer
les produits agricoles soit pour les rendre
consommables, soit pour les conserver en evitant
les pertes, ou encore pour promouvolr leur vente
(Burne, 1988) Cette necessite se traduit par
I'mmtensification des rapports entre 1 agriculture et
I'industrie sous forme de systemes ou de complexes
agro-ndustriels et d’agro-entreprises

Malgre le developpement des complexes agro-
industriels partout ailleurs dans le monde les pays
du ters monde restent caracterises par la
predominance des technologies alimentaires autoch-
tones Principales heritieres, les femmes assurent la
transformation des produits vivriers locaux — le
plus souvent au prix d’enormes efforts physiques
— et en degagent ’essentiel de leurs revenus Ces
technologies constituent ainsi ’expression d une
riche tradition culturelle et font montre d un grand
potentiel de savoir-faire endogene

En effet, m1 la colomsation, m I’urbanisation,
| industrialisation n’ont eu raison d elles et entraine
leur disparition (Nago, 1989) Au contraire elles
ont reuss! a se maintenir et mieux, certaines d’entre
elles se sont developpees en offrant des produits et
des services correspondant aux nouveaux styles de

40% a la tormation de ce PIB Cette contribution se
rapproche sensiblement de celle du secteur agricole estime a
44%
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vic Ce qui c¢ntraine souvent une modification de
| organisation socuale de la production et de la
distribution avee parfors Yappantion de nouveaux
operateurs

Divers travaux sur les fiheres de produits
agricoles alimentaires et sur la structuration du
sceteur agro alimentaire dans les regions chaudes
ont permis didentfier 'existence de petites et
moyennes entreprises agro-alimentaires localisees
¢n sone rurale decentralisees et proches des
producteurs paysans Celles-c1 sont gerees, soit par
les producteurs eux mémes (en general les
femmes) mdividuellement ou collectivement, soit
par lcs entreprencurs prives ruraux non agricul-
teurs  mars  valorisant la  production agricole
localc*

Une premiere analyse de ce secteur menee par le
labor itoire Systemes Techniques agro-alimentaires
¢t Sciences de la Consommation (STSC 1953) et
sur quelques cas specifiques a permis d’aboutir a
quatre grandes conclusions provisoires

I Tout d abord ce type d entreprise apparait a
premiere vue jouer un rdle important voire
primordial dans le developpement agricole et
rural dc certains pays en termes d emplois et de
FLVLTIUS Lrees  ces entreprises contribuent de
fagon tres significative au developpement rural,

2 En second licu ces entreprises apparaissent
comme des alternatives credibles aux grands
projets indusiriels Dans le contexte de hberal-
1satton  cconomique  actuel  le modele de
duevcloppement  agro-alimentaire base sur  la
cieation d cntreprises centralisees et de grande
Lapaclte montre, dans bien des cas ses limites,

3 La grande diversite des entreprises identifiees
tent a differents facteurs tant economiques et
soctaux que techniques Une typologie reste a
constiuire mais on peut deja supposer que ces
differents types d entreprises ont des strategies
¢t des fonctionnements differents tant dans leurs
rclations avee le reste de la fihere que vis-a-vis
de | environnement plus large

4 Enfin e fonctionnement et les strategies de ce

type d cntreprises  piesentent  en  premiere

DSA CIRCAD  SAR Conditions d emergnece et de
tonctionnement des entreprises agro Uimentaires rurales
Problcnmtique et onentattions  methodologiques  ATP
CIRAD 1 bor wtowre STSC levrer 1993 P3

)

analyse des specificites compares a ceux des
grandes firmes agro-alimentaires Leurs carac-
teristiques rendent d autant plus necessaire une
approche qui prenne en compte le fait que ces
entreprises deploient des strategies au sein de
reseaux ou d organisations paralleles au marche

(reseaux soclaux  organisations paysannes,

etc )

Ce type d analyse qui s appuie sur des travaux
recents d economie de | orgamsation mndustrielle
nous eclaire pour comprendre les logiques particu
leres de ces entreprises (exemples prestations de
service multiplication des unites plutdt qu’augmen-
tation de la taille etc )

S1 ces differentes observations traduisent en
general 1 importance et la dynamique du secteur
agro-alimentaire, 1l nen demeure pas mons
mmportant que par rapport aux pays d’Amerique
latine la tendance en Afrique est moms nette el
revét des modalites variees (Treillon 1992)

Au Benin en particulier, beaucoup de produrts
agricoles sont transformes par des voies tradition-
nelles ou artisanales mais tres peu d etudes leur
ont ete consacrees (Nago 1989 CNEX 1992) Le
recensement des entreprises du secteur agro-
alimentaire effectue par le Ministere de 1 industrie
ne fait pas cas des transformations artisanales

Pourtant, force est de constater que la branche
agro-alimentaire de | industrie beninoise est domi-
nee par les transformations artisanales (Wankpo,
1990) Les statistiques montrent que durant la
periode 1982-1988, la valeur ajoutee (VA) realisee
par le secteur artisanal a tendance a étre superieurc
a celle du secteur modeme” le secteur artisanal
fournit 66% de la VA de | industrie entiere avec
49% provenant de 1 artisanat alimentaire tandis
que le moderne fournit 34% de la VA dont 15%
proviennent des industries alimentaires de ce
secteur (Mamah 1991)

Le secteur artisanal joue donc un rdle assez
important dans 1 economie nationale Mais malgre
ses performances 11 ne permet pas encore
d atteindre un seu1l decisif de production

Aujourd hur avec le processus de liberalisation
de [economie nationale et le desengagement de
1 Etat, les producteurs agricoles sont confrontes a

* Le Benin Etude regionale et sectoriclle  dans les Marches
Tropi1ux no 2354 decembie 1990 p 83671
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une situation d incertitude accrue, liee aux aleas du
marche Pour ce faire, 1ls tentent de developper des
strategies de diversification et de reduction des
risques Les entreprises rurales de transformation et
de commercialisation des produits agricoles offrent
une solution possible (Treillon, 1992) Des lors, la
dynamique et les performances des umtes de
transformations artisanales qui existent deja con-
stituent certainement un facteur-cle pour 1 emer-
gence de petites et moyennes entreprises agro-
alimentarres plus efficientes

Objectifs et hypotheses

La presente etude vise principalement a com-
prendre le contexte, la structure et le fonctionne-
ment des entreprises agro-alimentaires rurales puis
a analyser les conditions technologiques et socio-
economiques de leur emergence Les objectifs
specifiques a atteindre sont

1 Analyser les carateristiques socio-economiques
des deux categories d’entreprises agro-alimen-
taires specifiees,

2 Comprendre le comportement de | entrepreneur,
le fonctionnement de ces entreprises et les
relations qu’elles entretiennent avec 1 environ-
nement, puis comparer leurs performances,

3 Analyser les conditions et les structures actuelles
qu favorisent le developpement de ces entre-
prises puis proposer des orientations en faveur
de I’'emergence d’un secteur des petites et
moyennes entreprises plus efficientes
L idee maitresse de | etude est que le rdle et

| importance  grandissants des unites agro-
alimentaires traditionnelles ou artisanales engen-
drent une dynamique favorable a I’emergence des
petites et moyennes entreprises et au developpe-
ment du secteur agro-alimentaire Ainsi, en rapport
avec les objectifs cites ci-dessus cette etude repose
sur les hypotheses suivantes

| Le contexte orgamsationnel et les bases
techniques sur lesquelles repose la production du
gar1 ne favonisent pas le developpement des
entreprises collectives,

2 Le degre d’integration verticale des entreprises a
une influence positive sur leurs performances,

3 L’emergence du secteur des petites et moyennes
entreprises en agro-alimentaire depend beaucoup

plus des conditions liees a leur environnement
soclo-economique, que des facteurs intrinseques
de Dl’acteur qui favornisent la creation (indivi-
duelle) d entreprises

Méthodologie

Choix du cas de la transformation du
manioc en gari

Pour analyser la dynamique des activites de
transformation artisanale et I’emergence d’un
secteur de petites et moyennes entreprises agro-
alimentaires plus efficientes, nous avons retenu la
filiere gari® Certes, les activites de transformation
artisanale ne se limitent pas a la fabrication du
gar1 Apres le mais et le manioc 1 arachide et le
niebe fournissent aussi de nombreux denives,
d’autres produits sont egalement transformes, mais
dans une moindre mesure l'igname, le mul le
sorgho, I’amande de coco, la banane, la noix de
palme, le ble, la graine de karite, le vin de palme,
etc  (Nago, 1989) Mais sur le plan national, le
gar1 represente le premier produit agro-alimentaire
artisanal qu fait 1 objet d un veritable commerce
En effet, I’aire geographique de la culture du
manioc couvrant la quasi-totalite des regions du
pays (en particulier le Sud et le Centre), sa
production a attemt, ces dernieres annees des
proportions tres importantes (voir tableau N°1)
lices a une demande (locale et regionale) de son
derive de plus en plus croissante

Une enquéte realisee par le CARDER-
Atlantique® sur les activites de transformation et de
conservation des produits agro-alimentaires dans
les villages du departement revele que tous les
villages exercent au moins une activite de
transformation Sur quatre vingt onze question-
naires rempls dans I ensemble de la region, 69
mentionnent la fabrication du gan comme etant
I’activite la plus importante Le mais ne faisait pas
partie du domame de |enquéte parce que ses
produits derives ne se conservent pas bien

Ces resultats montrent, tout au moins en ce qu
concerne le sud-Benin, une activite de trans-

‘Le garn se presente sous la forme d un granule du manioc
(type semoule de couscous) fermente et cuit a sec C est un
aliment de base des populations du bassin du Benin

® Centre d Action Regional pour le Developpement Rural
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Tableau N°1 Evolution de la production de manioc au niveau des six departements (en tonnes)

Départements 1961 1965 1970 1975 1980 1985 1986 1987 1988 1989 1990 1991
Atacora 11050 15504 19225 2832 59771 65688 71906 75680 111945 101995 111102 105917
Atlantique 225850 119725 108370 135584 98040 124431 91679 60604 111451 99721 110568 132182
Borgou 41285 39120 34640 15927 31125 43153 48463 37461 52741 60641 57215 64696
Mono 128850 143900 136800 37625 76137 118569 143778 73851 132080 126076 105499 121 4569
Oueme 695945 485700 466720 201745 122619 140281 187071 179607 247607 311935 312984 299247
Zou 132400 128680 62445 140493 195043 207 052 181365 144277 223857 276436 239945 335662
Total 1235380 932629 828200 534 206 582735 699174 724 262 571540 879681 976 804 937 313 1059173

formation intense et diversifiee La predominance
de la fabrnication du gari temoigne par ailleurs de
1 importance de ces types d entreprises dans tout le
pays encore que ce departement occupe la
quatrieme place pour la production de la matiere
premiere a savolr le manioc (Cf tableau n®l)

Données recuelllies

Par rapport aux objectifs vises a travers cette
ctude et en relation avec les hypotheses a tester les
donnees recueilhies sont essentiellement primaires
mais de deux ordres

Les donnees qualitatives elles sont relatives
d une part aux circonstances de la creation des
entreprises  leur evolution historique, puis au
comportement — dans le temps — des chefs d’en-
treprises face a des situations critiques (difficultes
ceonomiques, mauvais foncionnements techmques,
conflits intermes, problemes climatiques etc )
D autre part ces donnees se rapportent a
| orgamisation de 1 unite (division du travail
recrutement  type de remuneration  croissance
clc ) son cnvironnement (les concurrents et les
relations entre differentes unites, I’amont et | aval
de la production le financement, la gestion et les
relations avec les pouvoirs publics) son activite
(les connaissances pratiques les techniques
utilisees et la nature du besoin satisfait) et les buts
poursuivis par les chefs d’entreprises

Les donnees quantitatives elles portent notam-
ment sur les caracteristiques soclo-economiques des
deux categories d entreprises leur structure leur
fonctionnement (flux des matieres premieres des
produits) et leurs resultats technico-economiques

Enfin les donnees relatives a | influence des
rclations de I’entreprise avec ses reseaux’ sur les

7

Un rése w peut etre defini comme toute forme d interdepen
dwnce cntre des clements unites ou sous systemes cn
rchion les uns avec les wtres

differentes fonctions de 1 unite ses performances et

le comportement de son chef <ont egalement
recueillies

Cadre de l'etude

Au terme des investigations preliminaires, le
departement de 1’Oueme a ete choist comme cadre
detude En effet, la fabrication du gan etant
| activite retenue on observe que ce departement
s est singularise par le volume et la qualite de sa
production (ONC/Projet SECAL 1990)

Les enquétes ont ete menees dans t101S sous-
prefectures (Adja Quere Bonou et Ifangni®) repre-
sentatives des differentes techniques de transforma-
tion utihisees dans ce departement

Choix des entrepnses

Au niveau des trois sous-prefectures retenues
| etude a porte sur un echantillon aleatoire stratfié
de vingt cing entreprises individuelles selectionnees
dans les principales localites de production sur la
base d’un tirage au sort elementaire et sans remise
avec un taux de sondage de 20%

Le critere de stratification est la technologie
utitlisee le nombre d’entreprises dans chaque strate
etant proportionnel a la taille de cette derniere

Dans la categorie des unites collectives
fonctionnelles  trois entreprises seulement (un
groupement feminin par village) ont ete identifiees
Eu egard a leur nombre tres reduit toutes les trois
ont ete retenues d office

Au total, vingt huit entreprises ont donc ele
couvertes par | enquéte

*Le choix de Ifangni s¢ justific surtout par le fait que dans le
domainc des activites cconomiques ¢t commerciales
1 'influence technique et technologique du Nigéria (pays
hmitrophe de cette region) est bien marquee
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Methodes de collecte des donnees

Les donnees ont ete recueillies en trois phases
durant I’annee agricole 1992 et completees pendant
le premuer trimestre de 1 annee 1993

La premiere phase a couvert une periode de
quatre semames (au debut de la saison seche)
durant laquelle une pre-enquéte (a caractere
exploratoire) a ete realisee en vue de recueillir les
informations necessaires a | elaboration des
questionnaires

La deuxieme phase a dure deux mois et a eu lieu
en saison des pluies (periode d activites intenses de
transformation), mais les informations recueillies
ont porte ausst sur la saison seche (penode
d activites reduites)

La troisieme phase, d une duree d’un mos, a ete
consacree a des enquétes d appoint qui ont permis
de verifier et de completer les donnees recueillies
lors de la phase precedente

Toutes les donnees ont ete recueillies a plusieurs
reprises, selon le cycle de production et les periodes
d activites et ensuite extrapolees sur toute | annee

Au moment méme de leur collecte, les donnees
ont ete validees grice a des observations standar-
disees’ realisees de fagon systematique et des
analyses documentaires effectuees exclusivement
aupres des tresoriers des entreprises collectives qui
disposent des cahiers de comptes, contrairement
aux entreprises individuelles’

Methodes d’analyse des donnees

Les questionnaires remplis apres enquétes ont
ete traites sur ordinateur Les differentes variables
relatives aux caracteristiques soclo-economiques
des entreprises ont d’abord ete resumees puis
analysees sur la base des calcul des statistiques
elementaires de position et de dispersion (moy-
ennes, modes, ecart-type) Ces analyses a variable
unique ont permus de decrire et de comparer la
composition, la structure puis le fonctionnement
des entreprises Elles ont ete completees par des
analyses statistiques a variables multiples afin de
comprendre les aspects technico-economiques de

‘Dans 1echantillon seulement deux (2) entreprises
individuelles tiennent des cahiers de compte et ont accepte
de les laisser pour consultation

I activite des entreprises et les resultats obtenus
puis de comparer leurs performances

Les informations qualitatives ont ete utilisees
essentiellement pour mieux cemer les conditions et
les structures actuelles qui favorisent le developpe-
ment de ces entreprises, leurs relations avec | en-
vironnement Soclo-economique €t pour apprecier,
en rapport avec la diffusion des mnovations
technologiques, les perspectives d’emergence d un
secteur de petites et moyennes entreprises agro-
alimentaires

Il existe plusieurs methodes pour apprecier les
resultats d une entreprise'® Dans ce cas precis ces
resultats ont ete analyses surtout par rapport au
nmiveau de la production realisee et au benefice
degage

Sur la base des enquétes realisees, 1l apparait
que plusieurs facteurs exogenes et endogenes
mfluencent la performance des umites de
transformation Mais a priori, toutes les variables
mesurees ne peuvent pas étre analysees dans une
seule equation de regression a cause des problemes
d’imtercorrelation ou de multi-colinearite

Par ailleurs, eu egard au nombre eleve des
variables et a la diversite des bases de mesure, la
comparaison des variables ne sera pas aisee Pour
cela, la techmque d’analyse en composantes
principales a ete utilisee afin de reduire d’abord les
variables explicatives a quelques composantes
essentiellement 1ndependantes'' et d observer les
ressemblances et dissemblances entre les entre-
pnses'> Elle a ete ensuite completee par | analyse
de regression multiple Ce qu a perrms de mieux
apprecier les facteurs dont depend la performance
de ces micro-entreprises

Les aspects technico-economiques des entre-
prises auraient pu étre approfondis a partir de
I’etablissement d un compte d’exploitation clas-
sique et de I'analyse des resultats comptables et
technques Cect permettrait de mieux comparer ces
entreprises sur la base de quelques ratios speci-
fiques Il s’agit notamment

e du calcul de la valeur ajoutee pour la
comparaison des dimensions economiques,

A Mucchiel Les methodes quahitanves PUF collection
que sais j¢? 1988 pp 66 70etpp 102 103

"' Kletmann et Kupper (1978) G Saporta (1978)

"2G Philippeau (1988)
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s de la repartittion de la valeur ajoutee pour
apprecter la structure productive

e dcs productivites du travail ot du caputal,

s de la rentabilite financiere
d affaire

e du besomn en fonds de 1oulement
roulement + hquidites

resultat/chiffre
fonds de

¢ e ratio de tresorene (tresorerie nette/chiffre
d affaire) x 360

Mais eu egard aux difficultes d adaptation de ces
ratios a chacune des situations qui caracterisent
I activite des entreprises ces clements d’apprecia-
tion ont manque En effet le contexte organisation-
nel de ces entreprises reposant d une part sur une
logique d mtegration productive (couplage de
plusicurs operations de la chaine alimentarre) et
d autre part sur une logique d mtegration sociale
(aucune [ronticie prectablie ne scpare les activites
productives des activites attachees a la vie en
collcctivite et de ce fait les reseaux de relations
mterpersonnclles jouent un réle tres important) les
critcres de prise en compte du travail famihial ou
de lentraide sont parfois tres differents et ne
permettent pas d umiformiser les modalites de
calcul Il en est de méme pour d autres elements de
gestion tels que 1 amortissement, le chiffre d affaire
et les frais financiers C est pourquor une plus
grande attention a cte portee aux aspects qualitatifs
de ccs notions de gestion afin de partir de la fagon
dont les gens rasonnent dans la prauque la
rentabilite et les performances de leurs entreprises

Résultats de I’analyse

Caracténistiques socio-economiques
des entreprises

Dans la zone detude la transformation du
manioc en gari est la principale activite de pres de
90% des femmes Elles y turent la quasi-totalite de
leur revenu L agriculture, le petit commerce et le
salariat representent leurs activites secondaires Le
peut commerce et le salariat interviennent surtout
en saison seche periode au cours de laquelle la
maticre premiere cofite relativement chere

Au semn de | cchantillon, 85 pour cent des
productrices appartiennent a des menages agri-
coles tandis que le reste est represente par les

femmes dont les maris sont des commergants des
artisans ou des fontionnaires en retraite’’ ou non
mais qui pratiquent | agriculture a petite echelle
Leur age varie de 21 ans a 50 ans avec une
moyenne de 35 ans et 80 pour cent d entre elles
sont analphabetes

Elles utilisent pour leur activite deux types de
main-d’oeuvre

e La mam-d oeuvre familiale constituee par la
femme chef d entreprise elle-méme, ses enfants
(surtout les filles) et eventuellement d autres
membres du menage restreint a | unite socio-
economique de consommation de la fabricante
On rencontre en moyenne deux actifs'® par
entreprise  mais a cela s ajoute de {agon
ponctuelle ou reguliere la mam-d oeuvre d mde
ou d’entiarde

 La mamn-doeuvre salariee (temporaire),
sollicitee pendant les periodes d intenses
activites, est surtout utilisee pour Pepluchage
du manioc et la torrefaction du moiit presse

( ganfication ) qu sont des operations rela-
tivement difficiles'’

¢ On peut compter en moyenne 3,8 actifs par
entreprise et par cycle de production

Par rapport aux entreprises individuelles, les
groupements sont caracterises par un nombre
d acufs tres important (30 27 et 9 respectivement
pour les groupements de Adja-Ouere Bonou et
Ifangni) qui representent une main-d’oeuvre
permanente  Mais en general, les membres
s occupent periodiquement de la méme activite au
niveau ndividuel Toutefois, la difference fonda-
mentale entre ces deux types d’entreprises reside
dans la facon dont le travail est organise

En effet, au mveau des entreprises individuelles,
c’est le chef d’entreprise qui assure toutes les
fonctions liees au processus de production et
represente le seul centre de decision Le plus

" Dans cette categoric 11 y a les fonctionnaires qui ont quitte
la tonction publique dans e cadre du programme des departs
volontaires

" Icr un actit designe tout membre de | unite de production
de gan de sexe femimin et d age superieur a 14 ans et qui
s occupe principalement de cette activite

' Dans la plupart des cas le rapage mécamise a remplace le
rapage manuel qui est plus difficile et de loin que les autres
operations
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souvent, les femmes consacrent en moyenne 5 jours
par semame aux activites 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 activites se font de facon
continue (sans periode morte) durant toute I’annee
en temps normal

Au niveau des groupements, 1’orgamsation du
travail apparait plus efficace car les tiches sont
souvent executees en equipes de trois a six
personnes qui se relaient a tour de role Amsi, la
duree du travail journalier est relativement courte et
n excede generalement pas huit heures, avec au
plus cinqg jours ouvres par semamne Ce qui permet
a chaque membre de disposer du mummum de
temps necessaire pour repondre aux obligations
menageres et eventuellement a | execution d’autres
activites lucratives personnelles, dont notamment la
fabrication du gar1 au mveau mdividuel

Des lors, on peut s interroger sur la question de
savorr comment developper effectivement et plus
efficacement une telle action collective, aupres
d une population toute entiere, et qu s adonne a
une speculation idividuelle vendre son produit au
metlleur prix Mais, le moins qu on puisse dire est
que ces caracteristiques soclo-economiques, et en
particulier, 1 organisation du travail au sen de ces
differentes entreprises ont une nfluence conside-
rable sur leur fonctionnement

Modes de fonctionnement des
entreprises

Le systéme des approvisionnements

Le systeme des approvisionnements met en jeu
un ensemble de facteurs qui determment les
conditions d’acquisition de la matiere premiere et
d autres intrants secondaires (I eau, le bois de
chauffe, le petit materiel) Les facteurs les plus
importants sont la periode d’activite et le fonds de
roulement propre de 1 entreprise

En effet, la succession des saisons agricoles
permet de definir deux periodes d’activites

e La premiere periode, celle des activites
intenses, qui couvre les deux saisons pluvieuses
et une partie de la saison seche Elle s’etend sur
huit mois (d’avril a novembre) et est caracteri-
see par une abondance de la matiere premiere

sur le marche local a un prix relativement bas
{en moyenne 8 F CFA le kilo)

* La deuxieme periode qui dure quatre mois (de
decembre a mars) est caractenisee par des
activites de transformation moins importantes
En effet, elle coincide avec la grande saison
seche durant laquelle la recolte du manioc est
tres difficile, ce qui hmute considerablement les
quantites offertes Durant cette penode, la
matiere premiere coite en moyenne 12 F CFA
le kilo

Dans les menages non agricoles, les transfor-
matrices achetent la matiere premiere sur le marche
local ou directement chez les producteurs avec ou
sans convention prealable et en assurent Ile
transport'®

Au niveau des menages agricoles, 1l se produit
une cession mterne qu varie de 30 a 60% de la
quantite totale de matiere premiere transformee
Les femmes assurent elles-mémes une partie de
cette production (parfois plus de la moitie) et le
reste leur est vendu par le mant Le complement est
achete a | exterieur comme ¢ est le cas avec les
menages non agricoles Cette forme d integration
en amont se retrouve egalement au niveau des 3
entreprises collectives enquétees

D’une maniere generale, les approvisionnements
se font sur place ou dans un rayon de 5 Km environ
méme en saison seche Mais, le colit de la matiere
premiere varie suivant la quantite achetee, le leu
d approvisionnement et le mode d’achat Les
entreprises qu1 achetent des quantites importantes
et a des endroits plus eloignes des centres
beneficient d’un prix relativement interessant Il en
est de méme pour celles qui disposent d un fonds de
roulement propre suffisant pour assurer un achat
au comptant'’

Le systéme de transformation

Les operations de transformation commencent
dans les 24 heures qui suivent | achat de la matiere
premiere car, au bout de 2 ou 3 jours, celle-c1 se
gite Les entreprises qu ne disposent pas
d’equipements paient les services de rapége-

" Le transport s effectue le plus souvent par automobile ou
par poussette

' Environ 55 pour cent des entreprises privees achetent a
credit alors qu au niveau des groupements les achats se font
toujours au comptant
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pressage effectues sur place par d autres entre-
prises ou operateurs La duree du cycle de
production varie de 2 a 5 jours pendant la premiere
periode et est legerement plus reduite au cours de la
scconde Les entreprises mndividuelles transforment
en moyenne 384 kg et 288 kg (par cycle)
respectivement pendant la lere et la 2eme periode
alors qu au niveau des groupements, la moyenne
des quanutes transformees est 3 ou 4 fois plus
importantes

Cette transformation artisanale amelioree est
plus developpee a lkpinle (Adja-Ouere) que dans
les autres localites™ Deux operations sont
mecanisees le rdpage el le pressage Le rendement
de la transformation est de | ordre de 20 pour cent
et atteint en moyenne 22 pour cent durant la
deuxicme periode car en ce moment la teneur en
cau du manioc diminue en faveur de la concentra-
tion du fccule La quantite de gar produite par
cycle est en moyenne de 75 kg pour la premiere
periode et 60 kg pour la deuxieme periode au
nmiveau des entreprises individuelles

Ces productions correspondent en moyenne au
quart de celles realisees par les groupements La
plupart des materiels utilises dans ce cadre sont de
manufacture locale, en dehors de la rape a moteur
¢t de la presse qui proviennent du Nigena ou des
centres urbains comme Porto-Novo et Cotonou
L acquisition de ces deux equipements est limitee a
ceux qui en ont les moyens Cela tient a deux
raisons d une part 1l y a manque d information sur
le systeme de credit formel pratique par la caisse
localc de credit agricole mutuel (CLCAM), ce qu
crec une barriere psychologique aupres des femmes
el d autre part les taux pratiques par les usuriers
sont tres cleves

Globalement deux qualites de gan sont
produites La premiere qualite appelee ahayoe
plus fine et plus conservable est destinee au marche
exterieur alors que la seconde, produite en quantite
moins considerable, est surtout vendue localement
L importance de la production du gar de premiere
qualite remonte au fait que la fabrication du gan

** Contrairement aux autres regions on compte a Ikpinle plus
de 10 ensembles (rape + moteur + presse) Vingt cing (25)
pour cent de cc materiel appartient a des hommes qui
interviennent dans la filidre comme prestataires de services
et rcpondent wx besoins pressants des transformatrices qui
ne disposent pas de matericl

pour la consommation familiale st encore tres
repandue dans les villages (Méme les membres des

groupements en fabriquent pour la consommation
du menage)

Le systeme de commercialisation

La commercialisation du gart dans les trois
zones de production est caracterisee par la presence
d un petit marche de collecte dans chaque localite
et labsence dun commerce inter-villageois
regulier Les marches s amiment tous les quatre
Jours et regorvent les commergants qui viennent des
regions de Cotonou ou de Porto-Novo et achemi-
nent le gar1 vers les marches urbains (Dantopka a
Cotonou et Ouando a Porto-Novo)

La plupart des entreprises individuelles livrent le
produit sur les marches locaux Mais quelques-
unes, de par la qualite et surtout la presentation
(soms et emballages) de leur produit beneficient
d une clentele reguliere qui negocie souvent a
l avance la quantite desiree le jour du marche
suivant Ainsi ces entreprises effectuent la vente au
lieu de production et sont donc avantagees, en ce
qui concerne les coilts de transport vers le marche
du village

D une maniere generale, la vente s effeclue des
que le produit est transforme C est la preuve que
la demande est assez importante, surtout en saison
seche ou les quantites offertes sont relativement
faibles Pendant cette periode le prix d une bassine
de 30 kg de gari, vane de 2 000 a 2 500 F CFA
(soit une moyenne de 75 F le kilo) alors qu 1l est de
1 ordre de 1 500 a 2 000 F CFA (en moyenne 60 F
le kilo) en saison pluvieuse

On note par ailleurs que les cas d mmondations
enregistrees en saison pluvieuse dans les autres
regions de production (Zou-Nord et Mono)
entrainent auss1 une augmentation periodique tres
considerable de la demande Certaines entreprises
s'efforcent de profiter de ces situations en
augmentant leur mveau de production Cependant
elles n en tirent pas souvent le benefice optimum
car, les prix d’achats proposes par les commer-
cantes qui s entendent tres bien sont tres peu
remunerateurs En effet, le pouvoir de negociation
des productrices par rapport aux commergantes est
tres faible s1 bien quelles sont finalement des

preneuses de prix  Elles se plaignent souvent de
| agressivite de ces demieres (surtout celles qu
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viennent de Porto-Novo) qui embrassent exagere-
ment la mesure locale utilisee A cela, 1l faut
ajouter le manque d’infrastructure de stockage et la
faiblesse du fonds de roulement propre qu les
obligent a vendre leurs produits a des prix
defavorables, au risque de suspendre peniodique-
ment leurs activites

A priori, on peut envisager pour ces entreprises
une mtegration vers I’aval Mais, dans la realite,
cela n’est souvent pas pratique a cause du manque
de moyens de transport et de I’etat des voies de
communications En outre, un emplor du temps
deja surcharge et le manque de moyens financiers
constituent des contraintes pour la commercia-
lisation du gan par les productrices-mémes dans les
marches urbains lointains

Les logiques de comportement des
chefs d’entreprises et les resuftats
strategiques

Au nmiveau des entreprises individuelles couvertes
par I’enquéte, on remarque que les comportements
des chefs d’entreprises ne sont pas systematique-
ment guides par la maximusation du profit En
realite, 11 y a une juxtaposition de logiques mar-
chande, technologique etc  (approche complexe
E Morin, D Genelot)

Chacune de ces logiques ou modes de coordina-
tion correspond a des principes qu: determinent la
prise de decision, suivant les differents contextes de
fontionnement (1 organisation de I’unute, la produc-
tion, son amont et son aval)

Ainsy, les chefs d entreprises accordent generale-
ment une priorite a I'utilisation de la main-d’oeuvre
familiale (logique domestique ou sociale) surtout
pour les operations qui demandent peu ou pas de
technicite (epluchage et lavage de la matiere
premiere, approvisionnement en bois de chauffe
etc ) Par contre, pour les operations telles que la
cuisson ou le gnllage ( garification”) dont depend
la qualite du prodwt final et qu requiert un
mmmmum de savorr-faire, 1ls recourent a une man-
d oeuvre salariee’ assez specialisee (logique
technologique) afin d offnir sur le marche un
produit qui repond aux exigences de la chientele et
s’assurer des entrees d’argent mimmales (logique
marchande)

11

Suivant cette rationalite, la decision prise n est
souvent pas la meilleure possible en termes des
resultats attendus En effet, dans la plupart des cas,
les chefs d’entreprises sont conscients que, en
dehors de leur propre contribution, la produc-
tivite de la main-d’oeuvre famihale est relative-
ment faible par rapport a celle de la main-d oeuvre
salariee qu1 ne peut echapper au contrle du chef
d’entreprise

Mais puisqu’ils n’mcorporent pas le coiit du
travall famihal dans leur calcul de rentabilite, et
ausst pour des raisons de manque de fonds de
roulement, 1ls se contentent de la solution
permettant d’atteindre une satisfaction minimale
plutét que d’engager a plemn temps un ou deux
employes Auinsi, la main-d oeuvre est payee a la
tdiche Cette rationalite est d autant plus soutenue
que méme en saison seche ou la demande du gan
est tres forte et le cofit de la mam-d oeuvre
relavement faible, les chefs d entreprises qui ont
plus de moyens n’en profitent pas toujours pour
intensifier leur production et elever leur niveau de
revenu

En somme, s 1l est vrai que selon les cas, le chef
d’entreprise se situe dans une logique ou une autre,
la logique domestique apparait souvent comme
determinante dans les resultats obtenus, compte
tenu de I'mcertitude regnant dans les autres
domaines et plus particulierement a propos des
prix Au demeurant, la disporubilite d un fonds de
roulement et son importance influencent aussi bien
la prise de decision, les resultats strategiques et les
performances des entreprises

Les performances des entreprises

Dans tous les cas etudies, le garn est produit
d’une maniere artisanale dans une petite entreprise
qu depasse le mveau famihal de fabrication, etant
presque uniquement destine a la commercialisation
Mais sur le plan economique, les notions classiques
d’emploi, de productivite, de valeur ajoutee, etc
ne sont pas tres appropriees pour interpreter la
realite de ces petites unites de production Un effort
de comprehension de la facon dont ces femmes
considerent les performances de leur umte
(comment calculent-elles leur prix de vente, etc ) a
donc ete necessawre Sur cette base, un essar de
quantification de quelques concepts a ete fait, a
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Tableau n°2 Analyse en composantes principales sur donnees centrees reduites

(Matrice de correlations)

Diagonalisation

1éme ligne Valeurs Propres (Vanances Sur Les Axes Principaux)
2éme ligne Contnibution a la variation totale (pourcentages expliqués par les axes principaux

Axe 1 Axe 2 Axe 3 Axe 4 Axe 5

41895 20715 18839 1 5935 10292

299 % 148 % 135 % 114% 74 %
Variables supplementaires

Axe 1 Axe 2 Axe 3 Axe 4 Axe 5
Yl 07910 06257 01071 00115 00488 00024 04699 02208 024564 00607 *
QT 08607 07408 00779 00061 00951 00091 01659 00275 02675 Q0715 *

partir des recits des femmes et des observations
rcalisces sur le terrmin  afin de bien cerner les
variables qui exphquent le mveau de performance
des cntreprises en  utihsant deux nstruments
d analyse | analyse en composantes principales et
| analyse de regression

Analyse en composantes principales

Quatorze des variables quantitatives originales
ont cte jugees pertinentes et prises ¢n compte dans
une analyse en composantes principales sur
donnees centrecs-reduntes (matrices des correla-
tions) Elles se definissent comme sunt

Var 0 = prix unitaire de la maticre premicre pendant la
premicre periode

Var | = prix unitaire de la matiere premiere pendant la
deuxiéme periode

Var 2 = capacite maximale de production par cycle

C R P = cout rapagc — pressage par cycle de
production

C B = cout du bois pr cycle de production

CF =coutde! cau

C M I = cout annuel materiel et equipement

C T 1 = cout du transport de la matiecre premiere par
¢ycle de production

AgX7 = age du chet d entreprise

IFRX6 = indice de fonds de roulement propre

AnXS = anciennete du chef d entreprise dans 1 activite

MTX2 = main d ocuvre salariec utilisee par cycle de
production (en unite d actifs)

NIX9 = niveau d instruction du chef d entreprise

DTLC = nombre d heures de travail par jour dans
| entreprise

Ensuite deux variables supplementaires QT
(production annuclle de gan par entreprise) et Yl
(benefice annuel degage) ont ete introduites comme
variables a cxphiquer et de ce fait ne participent pas
a la construction des axes principaux

Par ailleurs deux autres variables qualitatives
VM (variete de mamoc utihisee) et TE (type
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d’entreprise) ont ete prises en compte dans
1 analyse lors de la codification des individus

Tout cec1 a permis d'observer de facon objective
les haisons avec les variables actives et de
comparer les entreprises entre elles

Les resultats montrent que cinqg composantes
principales suffisent pour representer 77 pour cent
soit plus des 3/4 de | information mtiale et ont
chacune une valeur propre superieure a | (tableau
N°2)

Le premier axe met en evidence la haison entre
CME, Var2 CRP et CB et traduit le mveau
d utilisation du capital Sur la base des correlations
respectives de YI (0,79) et QT (0,86) avec cet axe,
on note que ces vanables sont bien expliquees par
les vanables representees par le plan principal

Le second axe qui est represente par IFRX6 et
Var 0 traduit le degre d integration verticale des
entreprises et plus precisement leur niveau
d’articulation avec I’exploitation agnicole Mais
cela n influence pratiquement pas la quantite
produite, m le benefice realise

Les trois derniers axes traduisent respectivement
I experience de ’entreprise dans le domaine, sa
localisation et la periode d activite mais expliquent
tres peu les vanations de la production et du
revenu

Par ailleurs, la repartition des entreprises dans le
plan principal montre que la plupart des entreprises
individuelles ont des caracteristiques voisines sauf
quelques-unes qu  disposent de leur propre
equipement Cependant les groupements (entre-
prises collectives) ne se ressemblent pratiquement
pas, ce qui tient plus au fait que 1 effectif de leurs
membres differe sensiblement et de plus, qu une
d entre elles ne possede pas d equipement ameliore

On observe egalement que la variete de manioc
utilisee (variable qualitative) influence tres peu les
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Tableau N°3 Resultats des modeles complets de regression multiple avec “Le benefice realise (1) et
“La production” (2) des entreprises comme variables dependantes

Estimation des equations de regression R? F
Yl = 225372+  19645X1 37100X2  51667X3-  170707X4 +  32X5 084 238
(86 78) (152) (2 56) (2522) (0 69)
QT = 15321 + 8090X1 872X2 1549X3 2353X4 + 0X5 080 1619
(74 80) (0 428) (1 168) (244 (028)

X1 = niveau d utilisation du caprtal X2 = degré d intégration verticale des entreprises (niveau d articulation de | entreprise avec
I exploitation agricole) X3 = expérience de | entreprise dans le domaine X4 = localisation de 1 entreprise X5 = periode d activite

Les nombres entre parenthéses indiquent les valeurs de la statistique F pour les coefficients des variables P<0 01

niveaux de production et de revenu realises Cela
s’explique certamement par le fait que les
entreprises ne choisissent pas exclusivement 1’une
ou l'autre des vanetes locales ou ameliorees Il
semble qu’un test du rendement de la trans-
formation pour differentes varietes, permettrait de
tirer des conclusions plus judicieuses

Analyse de regression

Sur la base des resultats precedents les deux
variables supplementaires (le benefice YI et la
production QT) ont ete utihisees comme variables
dependantes dans plusieurs analyses de regression
multiple pour approfondir les interpretations Les
modeles specifies s ecrivent

YI=1(X1 X2 X3 X4,X5 U)
QT =1(X1 X2,X3 X4,X5,0U)

ou X1 a X5 designent les cing composantes
principales extraites dans I’analyse precedente et U
le terme d’erreur

Les equations lineawres, semi-logarithmique et
double-loganthmique ont ete essayees dans des
modeles complets Compte tenu des valeurs du
coefficient de regression multiple adapte, du test
des coefficients des variables independantes et de la
conformite de leur signe avec les previsions
empiriques, les resultats du modele lineaire qui
apparait plus performant ont ete retenus et sont
indiques dans le tableau N°3

Dans le premier modele qui explique 84 pour
cent des vanations du benefice realise, deux des
variables — le niveau d’utilisation du capital (X1)
et la localisation de I’entreprise (X4) — ont des
coefficients tres sigmficatifs (seuil de 1 pour cent),
mais de signes contraires Les autres variables
exphicatives (degre d’mtegration verticale des
entreprises, leur experience dans le domamne et la
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periode d’activite) ne donnent pas de coefficients
signmificatifs

Le second modele explique 80 pour cent des
variations de la production des entreprises, mais
c’est seulement la variable X1 (miveau d utihisation
du capital) qui a fourm un coefficient significatif a
un seuil de 1 pour cent

Ces differents resultats qui d ailleurs se
completent, tradmsent que la dimension des
entreprises et leur proximite au village influencent
positivement leur benefice Ainsi, en dehors de leur
localisation, les entreprises ayant une grande
capacite technique de production et disposant d un
fonds de roulement plus important realisent les
meilleurs mveaux de production et de revenu

En effet, bien que les entreprises situees pres des
fermes agricoles solent mieux placees pour avorr
une plus grande capacite de production (a cause
des facilites d approvisionnement en matiere
premiere a vil prix) elles sont malheureusement
defavorisees dans la mesure ou I'acces a
I’equipement ameliore est souvent difficile et, de
surcroit, I’ecoulement du produit fimi vers les
marches de collecte colite cher, ce qu reduit
considerablement leur marge beneficiaire

On observe effectivement que dans le tableau
N°4 qu presente la repartition par classes des
entreprises suivant le benefice realise par umte de
produit (BUP), les quatre entreprises qui ont les

Tableau N°4 Repartition des entreprises suivant le
benefice realise par unite de produit

Groupements
Effectifs Effectif
Departements Nombre (total) (moyen)
Atlantique 5 82 16
Mono 8 155 20
Oueme 6 87 14
Zou 13 281 22

Source GTZ/ONC 1990 Etude sur la securite alimentaire au
Bénin n 5
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BUP les plus eleves correspondent a des unites
situees au village pres des marches de collecte
(primaire) du produit et qui vont s approvisionner
en mattere premiere dans les fermes environnantes
En dehors de ces aspects technico-economiques,
les resultats strategiques obtenus correspondent au
degre de satisfaction des buts sociaux (integration
dans les rescaux) et personnels du chef d entreprise
(hiberte de gestion du benefice par la femme) Amnsi
ces chefs d entrepnise jugent que leurs entreprises
sont performantes dans la mesure ou elles degagent
au jour le jour les hquidites qui leur permettent de
faire face aux differents besomns sans pour autant
se soucier du developpement du capital fixe Mais
feur degre de satisfaction reste generalement limite
par leur pouvolr de negociation par rapport aux

commergantes
Au demecurant | mmtiative d une organisation
soclale  autour de laquelle les productrices

pourraient s unir et resister aux marchandages
abusifs des commergantes existe mais merite d’étre
concretisee

En somme le benefice annuel moyen obtenu de
cutte activite est egal a 233060 F CFA sont
environ 20 O00F CFA par mois Les entreprises les
plus efficientes realisent jusqu o 2 000 000 F CFA
par an so1t en moyenne plus de 160 000 F CFA par
mots Méme s1 ces benefices sont a repartir entre la
main-d oeuvre familiale, tous ces chiffres sont a
comparer davec le revenu agricole et surtout le
salaire mensuel brut d un ouvrier du secteur agro-
alimentaire industriel qui est de | ordre de 20 000 F
CFA au moment de | etude Il apparait donc que les
activites de transformation jouent un rdle tres
important dans | economie des menages Le
foncuonnement et les mveaux de performances des
entreprises reposent sur une bonne coherence entre
| organisation de | unite son acces au capital son
environnement et les buts du chef d entreprise

Les dynamiques d'innovations et
leurs impacts sur les activités des
entrepnses

L analyse historique de la production de gan
dans la region revele que jusqu au debut des annees
70 tres peu de femmes maitrisaient la technologie
La production se faisait au niveau mdividuel et
ctait  destinee  presqu exclusivement a | auto-
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consommation Mais de plus en plus, ce produit a
depasse le cadre du systeme des parentes, ce qui a
facilement repandu sa consommation

Avec le passage progressif de | economie de
subsistance a I’economie de marche, le gar est
apparu comme l'un des principaux produits pou
lesquels les femmes operent tout au long de la
fihere et jowssent d une autonomie de gestion
Cette situation a entraine bon nombre de femmes
dans ce secteur d activite sans pour autant susciter
des mmtiatives endogenes de travail collectif ou de
regroupement En effet les plus anciens groupe
ments de femmes n ont commence a prodwire du
gar1 que par simple reconversion d activites Le cas
le plus significatif de cette reconversion est celur du
groupement de Itchangn: Monte en 1972 par | ex-
SONADER", les adherentes produisaient de | huile
de palme Mas tres t6t elles ont beneficie du
concours financier de cette institution et se sont
lancees dans la fabrication du gar1 Le produit dont
la qualite est tres appreciee etait livre a la societe
Amicale Coop qui le revendait ausst bien 4
| interieur qu’a | exterieur du pays

Ce debouche permanent assure par la
SONADER avait permis au groupement d avoir
une renommee et de connaitre une dynamique qui
n’a malheureusement pas pu s entretenir d elle
méme En effet, apres avoir ete rattache a la
SOBEPALH” le groupement a eu des problemes
de gestion et a perdu sa reputation

Ce cas 1llustre assez bien le cheminement de la
plupart des structures a caractere cooperatif
animant le travail femimin en miheu rural Souvent
mities par des agents exterieurs au monde rural
leur efficacite est generalement liee a un proccssus
imstitutionnel correspondant a4 'intervention du
secteur public dans [ activation d une politique de
demande qui en realite ne correspond pas a la
demande sociale

Plusieurs facteurs expliquent | importance
actuelle de la production de gan dans la zone
D’une part, 11 y a I'influence des groupes ethniques
Yoruba et Goun assez representes et qui consomi-
ment beaucoup de racines et tubercules amnsi que
leurs derives (cossettes et garn) D’autre part, en
raison de sa facilite de consommation le gan est

" Societe Nauonale de Developpement Rural
% Societe Beninoise de Palmier 4 Hule
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devenu le repas qu s’accommode le mieux aux
activites commerciales par ailleurs tres intenses
dans la region Mais cette situation a surtout ete
catalysee par 1 influence technique et technologique
du Nigena sur la production alimentaire dans cette
region

En effet, la diffusion des varietes de manioc a
haut rendement” mus au pont par I'Institut
international de 1’agriculture tropicale (Nigeria) a
propulse le departement de 1'Oueme au rang de
premier producteur national depuis 1984 En 1989,
I'Oueme seul a fourm1 30 pour cent de la
production nationale de manioc Cet essor dans la
production de matiere premiere a ete systematique-
ment suivi par la diffusion des mnnovations portant
a la fois sur 'outil et le procede, la qualite du
produit et I’orgamisation sociale de sa filiere

La presse mecamque et la ripeuse actionnee par
un moteur Diesel ou a essence se substituent
progressivement aux outils tradittonnels et
permettent ainst de realiser la mouture et le
pressage plus rapidement et avec moins de pemne
sans augmenter les pertes Cette mecanisation
partielle favorise amnsi un accroissement important
du rendement horaire qui passe de 30 kg de manioc
epluche par heure par personne (operation
manuelle) a 700 kg de manioc par heure par
personne (operation mecanique) Qui plus est, cela
permet d’obtenir un produit tres fin, et plus sec,
autant de caractenistiques recherchees par les
consommateurs

Depuis quelques annees, les artisans locaux
s nspirent de ce qu’ils ont vu au Nigeria ou de ce
qui a ete introduit spontanement dans le milieu pour
fabriquer a petite echelle des presses et des rapes
mecamques Mais malgre les facilites d’appro-
visionnement en carburant, le coiit de 1 installation
d une unite complete (y compris le moteur
thermique) n’est pas a la portee de la plupart des
productrices Cependant quelques-unes, avec leurs
propres moyens ou | aide de leur man se sont
equipees De plus, les proprietaires de moulin a
mais en profitent pour coupler une rdpe et un
moulin sur le méme moteur thermique

2 Certaines localites enregistrent des rendements de 1 ordre
de 20 tonnes par hectare alors que la moyenne nationale
osctlle entre 7 et 9 tonnes

15

L’occurence de chacune de ces alternatives a eu
pour consequence I'mntensification de cette activite,
la proliferation des entreprises locataires’ de
service et ’apparition des hommes (proprietaires
d’unites de prestations de services ou salaries) dans
une filiere traditionnellement maitrisee en totalite
par les femmes

Toutefois, les productrices qui sont dans les
zones frontalieres et qui ne disposent pas
d’equipement personnels transportent leur manioc
frais dans une localite voisine du Nigera ou elles
transforment la matiere premiere et ramenent le
gari sur le marche beninois Cette situation cree une
confusion certes profitable aux consommateurs sur
le marche du gari

1l faut noter que c’est dans ces conditions que,
tout comme les autres groupements celur d Itch-
angni, relance par le CARDER en 1985 avait
beneficie particulierement du soutien financier du
Fonds d aide aux mitiatives a la base et de | appui
mstitutionnel de 1’Orgamsation nationale pour la
promotion des activites de la femme rurale pour
I'installation d’une umite complete avec les
infrastructures necessaires Cependant, sa perfor-
mance reste lumitee a cause des difficultes de

gestion et de Iincapacite de renouveler les
equipements
En somme, les dynamiques d’innovations

enregistrees dans ce secteur d’activites ont joue un
grand réle dans le developpement et |’'emergence
des entreprises individuelles Quant aux entreprises
collectives, leur etat d’avancement sur le plan
orgamisationnel et dans le domame de la gestion
géne leur possibilite de transposition, et surtout
parce que la plupart d’entre elles sont nees grice a
I'mtervention du secteur public dans la promotion
d’une poliique de demande en equipements
ameliores

D apres le tableau N°5, on remarque evidem-
ment, surtout pour le cas specifique du departement
de 1Oueme, que leffecuf des membres des
groupements feminins est relativement faible Ceci
tient au fait que les services dont elles peuvent
beneficier dans ces structures leur sont vendus a
peu de frais par des tiers qui mstallent ripes et
presses mecaniques dans les localites de forte
producton Méme au niveau des unites
individuelles de production, de tels mvestissements
sont de plus en plus realises
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Conclusion et recommandations

Les activites de transformation agro-alimentaire
jouent effectivement un rdle 1mportant dans
1 economie des menages Le cas des entreprises de
fabrication du gari montre que, grice aux
ameliorations technologiques enregistrees, ce sec-
teur est devenu plus dynamique et constitue une
veritable  source d emplois, de revenus, et
d ahments peu cofiteux

Pres de 90 pour cent des femmes s occupent de
cctte activite en raison de | importance de la
production du manioc dans la region La plupart
des cntreprises sont integrees vers l’amont et
assurent une partie de ['approvisionnement en
matiere premiere mais leur mveau d articulation
avec | exploitation agricole n influe pratiquement
pas sur les resultats obtenus Il en est de méme
pour I'dge I'anciennete dans 1'activite et le miveau
d nstruction des chefs d entreprises

Les niveaux de production et de benefice realises
dependent essentiellement de la capacite de
transformation des entreprises et de leur facilite
d acces au capital Amnst la faiblesse des fonds de
roulement et le manque d’mfrastructure de stockage
assujettissent  les productrices aux  strategies
mercantiles de leur clientele Mais globalement le
fonctionnement et le niveau de performance de ces
entreprises reposent sur une bonne coherence entre
| organisation de | unite son environnement socio-
economique le mveau d’utihsation du capital et les
buts du chef d entreprise Aussi, les entreprises
individuelles paraissent-elles plus performantes que
les groupements ce qui limite le developpement des
activites collectives dans ce domaine

Toutefors | emergence d un secteur de petites et
moyennes entreprises plus efficientes exige que des
réponses soient apportees aux differents problemes
notamment a travers la creation d’un environne-
ment technologique et socio-economique plus
favorable

Dans cec cadre les implications au niveau
poliique concernent la mise en oeuvre de mesures
et d actions specifiques visant a une organisation
progressive ¢ est-a-dire une reconnaissance offi-
cielle de cette filiere Celles c1 peuvent étre resu-
mees dans les trois volets c1 apres
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Tableau N°5 Structure et répartition des entre
prises collectives dans les departements de
production de gar

Nombre

Bénéfice par unité de produit (FCFA/Kg) d entreprises
BUP < 2 5
2 < BUP < 4 3
4 < BUP < 6 4
6 < BUP < 8 3
8 < BUP < 10 3
10 < BUP < 12 2
12 < BUP < 14 2
14 < BUP < 16 1
16 < BUP < 18 1
BUP > 18 4

Volet technologique

Les limites a la mecanmisation d une hgne
complete permettant un travatl en continu (ou semi-
continu) sont aujourd hui bien connues et les
femmes rurales ne seraient pas necessairement les
beneficiaires d’une fabrication industrielle Certes
1l ne s’agit pas de s en tenmir aux acquis actuels,
mais plutdt de mettre en oeuvre une poliique
technologique adaptee qui repose sur un processus
de diagnostic participatif avec des moments
d equilibration et d qjustement systemauque Celle
politique qut doit s etendre a d autres produits ou
fileres se basera sur le triptyque recherche
information-formation

LLa recherche sera consacree a4 une analyse
approfondie des operations technologiques encore

traditionnelles et a leur amelioration ou méme a
leur melange avec d autres techniques (par exemple
enrichissement artisanal du gan avec des proteines
d ongie vegetale) L axe formation permettra dc
developper les competences de tous les acteurs, les
ingenieurs tout comme les transformatrices rurales
ou les paysans Pour ce qui conceme | information
1l s agit de favoriser la circulation des references
techniques et temoignages Par exemple, une large
information sur les foyers ameliores et puis leur
diffusion permettraient de diminuer considerable
ment les charges liees a | achat du bois de chauffe
tout en preservant la sante des productrices contre
la fumee

En fait, | objectif serait de promouvoir un reseau
ou circule tout ce qui permel d aider a la mise en
place et au developpement des entreprises rurales
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— dans un secteur de plus en plus formel — a
savoir des produits ameliores, des competences
reproductibles et des informations

Pour 1 ammation d’un tel reseau, 11 faut associer
les centres de formation professionnelle, les centres
de recherche-developpement et les projets

L mmtiative de creation d une Base d appwm
technologique prise par les chercheurs du Departe-
ment Nutrition et Sciences Agro-alimentaires de la
Faculte des Sciences Agronomiques (NSA/FSA) de
| Universite Nationale du Benin (UNB) repond bien
a cette necessite et merite donc d’étre soutenue par
les decideurs politiques et les mstitutions de
financement

Volet credit

Une poliique de credit approprie est mdispen-
sable pour accroitre les possibilites des entreprises
d acceder au capital afin d’augmenter leur
dimension Par ailleurs, compte tenu de I’etroitesse
des marges de manoeuvre au niveau local ce volet
pourra jouer le réle d accompagnement pour les
diverses actions envisageables

Volet infrastructure

Le desenclavement de certames localites de forte
production permettrait d’ouvrir de nouveaux
marches et de dynamuser les echanges Par ailleurs,
une pohtique de realisation d’mfrastructures
modestes pour le stockage collecuf de gari
permettrait aux productrices de resister aux
tractations des commercantes et de mamntenir le
prix du gart a un mveau relativement stable quelles
que sotent les periodes Ainsi la structure chargee
de la gestion de cette infrastructure, de par sa
nature (groupement ou cooperative de services) a
de fortes chances de succes, contrairement aux
structures de production collecive Le cadre
organisationnel amnsi cree pourra servir egalement a
mettre en oeuvre toutes les actions relatives a la
promotion de la filiere
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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 1s a major problem in Botswana and other semi-and countries
However, for many reasons, Botswana has a weak irigation base There are not many
perennial rivers to support ntensive irigation schemes Until this study was carried out
the knowledge levels of farmers who are involved 1n irmgation were not known Equally
unknown were the perceptions of local farmers about the advantages of using various 1rri-
gation techmques Apart from the fact that there 1s virtually no previous research on 1rri-
gation 1n Botswana, the country has no nigation policy

This study 1s a first attempt to examine 1rrigation activities in Botswana, using the Tuli
Block as a case study Its objectives were, first, to identufy the different 1rigation tech-
niques used by the farmers who are doing irrigation at a commercial level and, second to
investigate the reasons for farmers’ choices of rigation techmque

The research established that in the Tuli Block, farmers use flood (canal}) irrigation, sprin-
klers, microjets, drip 1rrigation, and center-pivot wrrigation Most local farmers use flood
irrigation, while the other techmiques are popular with settlers The reason local farmers
say they use flood 1rrigation 1s that 1t 1s cheap to install and maintain and simple to oper-
ate However, this technique wastes too much water and may, i the long run, be more
costly than 1ts users perceive Settlers prefer microjets and drip mrrigation because of the
reliability of these techniques

To encourage wider use of techniques that conserve water and the soil, 1t 1s recommended
that the state subsidize them

otswana 1s a dry country Most of 1ts soils

are unsuitable for arable agriculture Except

in years of drought, pastoral production
normally does better than arable farming The na-
tion depends on South Africa for the bulk of 1its
food requirements, including even the cereals that
are the staple food of 1its people Government ef-
forts to increase the productivity of arable produc-
tion mught be enhanced 1f imigation expanded
greatly But there has been no serious interest n
promoting or discussing nrrigation technology This
neglect may represent a lost opportunity to increase
food from locally grown crops, especially because

Previcus Page Blank
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Botswana 1s currently mmgating only 12% of 1ts
potentially irrigable land (Seckler 1992, table 1)
Worldwide, there has been a trend toward irri-
gation systems that apply low volumes of water at
frequent ntervals (micro-umigation) n contrast
with systems that apply high volumes at longer in-
tervals (macro-irngation) Micro-irmigation  has
been successfully used on some estates and farms
in South Africa over the past decade and a half
(Pyle 1985, 1) Micro-urigation refers to the use of
sprinklers, mucrojets, and the drip, while macro-
wrrigation refers largely to flood urigation and the
center-pivot system The optimal choice of mga-
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ton techmque depends on many different but re-
lated factors such as soil attributes (e g texture
drainage  and permeability) amount of water
avatlable amount of resources to which the farmer
has access (management and capital) water-saving
strength of the techmque labor savings power
savings Jand yield of the crop under the techmque

This study vestigates mmgation techmques
uscd by farmers in Botswana Knowledge about the
cffictencics of the vartous irmigation techniques was
alrcady available The aim of the research was to
cstablish why farmers choose the techniques they
use It was assumed that the techmques used are
optimal from the point of view of the users In this
context what 15 optimal embraces the following
attributes

s raising returns to factors of production through

increased output per unit of water through re-
duced cosls or losses, or through a combination
of them

improving agncultural product quality
reducing production risks

facilitauing the implementation of wider goals
1e convenient

The study aims to bring to the surface the con-
text that makes the use of the techniques optimal A
byproduct of the research 1s to find out how much
the farmers know about wrigation techmques and
why they do not use those regarded to be the best
by the society Broadly therefore the research at-
tempts to cstablish the overall reasons farmers en-
ler into rngation The primary question 15 whether
the venture 1s soctal economic or both

An carhier study in the Tult Block(Mazonde
1987) cstablished that ranching has not only an
tconomic motive but a social one as well The so-
cial element of ranching mamfested itself in the
purchasc and production by farmers of certain
biceds of animals that are associated with hugh so-
clal status  Of interest in the present study 15
whether or not irrigation also has a social motive If
it does how does the social motive influence 1rri-
gation particularly the choice of irngation tech-
niques uscd by the farmers? How does imigation fit
within the overall economic activity of the farmers?

The provision of answers to such questions 1s a
crucial step i the search for an irmigation policy n
Botswana An irnigation policy 15 meaningful only
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if 1t 15 based upon accurate knowledge of the 1ea-
sons farmers enter nto wrrigation n the first place
However even at this early stage in the formulation
of a viable wmigation policy this study makes a
concrete recommendation on the kind of support
that government should afford fumcrs who are
involved n 1rmgation

Study Objectives and Design

The objectives of the study are to 1dentifly all the
irngation techmques used by the farmeirs in the Tuh
Block for commercial crops and to study the rea-
sons farmers use different techniques

In Botswana mrrigation occurs on a commeicial
scale in three locations Tuli Block farms in eastern
Botswana Chobe farm n the noith on the banks of
the Chobe niver, and Mogobane farm 1n southern
Botswana near Gaborone Irrnigation 15 done most
extensively mn the Tuli Block Outside the three
main aredas, there 1s some irngation but on a very
limited scale and usually for subsistence It also
tends to be discontinuous due largely to the unreli-
able water avatlability Although that 1rrigation
involves many households and might have some
potential for expansion 1t 1s not covered This
study deliberately limits 1self to commercial 1rriga-
tors Nonetheless the findings have some bearing on
the improvement of irnigation 1n general

All Tult Block farms were visited Of the 152
inhabited farms in the Tuli Block 7 32 farms 1e-
ported having practiced some 1rrigation 1n the past
Nevertheless only 15 were suill doing migation for
commerctal purposes and on a continual basis
There were 97 other farmers who occasionally wa-
ter fruit trees around their houses and also keep
kitchen gardens from which they produce vegeta-
bles for their own consumption Because the scale
of their crop production 15 considered noncommci -
cial, such farmers have been left out of the study
All 15 farms mvolved with commercial 1rrigation
were ncluded in this study

2 Twenty three tums munly in the noith were not n
habited by people at the ime of data collection Their owners
are reported to have wbandoned them It iy not known 1f the
abandonment 15 temporary or perimanent
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Food Production In Botswana

The need for water conservation and water-
saving technology for 1rrigation 1in Botswdna 1s 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 rainfall
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 1970/71
agricultural year 84% of all households did not
produce enough food for theirr own requirements
(Botswana Government 1974 50)

Agricultural production as well as the number
of households (and individuals) participating m
agriculture, has dechned over the years At mde-
pendence n 1966, the share of agnculture in GDP
was 40% It has dropped to 3 5% currently, thus
creating greater food deficits than before

Botswana has had to import grain from other
Afncan countries mainly South Africa, to make up
for the food deficit (table 1) It can be seen from
table 1 that grain imports have exceeded the
amount of food produced locally for a decade But
in the very dry year 1991/92, even South Africa
had to import food so Botswana, like other coun-
tries m the sub-region, had to depend on food aid
from the West

Low rainfall 1s not the only reason Botswana
produces msufficient food Draught power 1s a
major constraint A study carried out m 1992
showed that only 11% of households had access to
sufficient draught power for plowing (Moluts1 and

Table 1 Botswana’s cereal balance (000 t), 1979-90

Year Praduction Imports Total requirements
1979/80 49 127 176
1980/81 58 96 154
1981/82 19 132 151
1982/83 16 242 258
1983/84 9 242 251
1084/85 20 21 231
1985/86 22 200 222
1986/87 22 169 191
1987/88 107 173 280
1988/89 79 152 231
1989/90 48 146 194

Avg 40 172 213
SD 31 147 48

Calculated from Botswana Government 1991

Mazonde, forthcoming) Another reason 1s labor
shortage, as a result of strong migration from rural
to urban areas

Labor shortage manifested itself after independ-
ence when monetarization of the economy fueled a
spirit of individualism and people lost mterest n
arable agriculture, preferring instead to take up
paid jobs 1n urban areas The combined effect of
these two problems has been a declining area under
cultivation A major cause of low returns in agri-
culture 1s mappropriate technology, which 1s the
subject matter of this study However rather than
discuss nappropriate technology, the focus of this
research will be on non-optimal technology

Within Botswana s agricultural sector, hivestock
production 1s much more rewarding than arable
production In drought years, for farmers who own
boreholes, livestock farmmg may be 50 times more
profitable (ILO/SATEP 1987) Nevertheless ar-
able production deserves attention and improve-
ment because 1t mvolves more households than
pastoral production This 1s because livestock own-
ership 1s 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 hvestock production, 1t has only recently
developed a policy to strongly support arable pro-
duction The goal of the government 1s self suffi-
ciency m food production, particularly staples The
government has launched several schemes to in-
crease the capacity of farmers to produce crops
Two of the major schemes, the Arable Lands De-
velopment Program (ALDEP) and the Accelerated
Rainfed Arable Program (ARAP), promote the
adoption of improved or more efficient technologies
in arable agriculture As will be argued in this
study, first examning the entire production strategy
of the farmer 1s crucial 1n 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 1s seen by others as an appropriate
technology

ARAP and ALDEP were targeted to subsistence
farmers within the communal areas They have not
been made use of by the commercial freehold farm-
ers A few of the latter have used the Financial As-
sistance Policy (FAP) package, a scheme meant to
finance a broad range of economic production ac-
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uvities mcluding commercial livestock and crop
production

The Tuli Block

Physical features

The Tul Block, where the study was conducted,
15 a narrow strip of land stretching 208 kilometers
along Botswana s eastern border with South Af-
rica Its average wiadth from the river to the back-
line fcnee 15 10 kilometers The total area of the
block 1s therefore 2,080 square kilometers, or about
500 000 hectares The Limpopo niver forms the
block's eastern boundary This niver 1s also the
frontier between Botswana and South Africa

Rainfall in the Tuli Block decreases from an av-
crage of 378 millimeters n the southern tip to an
average of 285 mullimeters n the north As n Bot-
swana 1n general, most of the rainfall occurs be-
tween October and March as heavy torrents of a
short duration Thus results 1n a high level of runoff
and low penetration Hailstorms are frequent Rain-
fall 15 unrehiable with a 90% probability moisture
of 205 milhmeters in the southern half of the block

The mean monthly maximum temperature varies
from 10°C mn June to 38°C in December In the
north frost can occur between June and early
August

As a result of the very high temperatures, the
potential yearly evapotranspiration 1s high 2 500
millimeters Crops are easily scorched by the sun
whilc the morsture 1 the soil 1s lost rapidly This
underhnes the need for irngation, especially be-
cause of the high runoff

Topographically the Tuli Block 1s dominated by
two {eatures the flat plains and the hilly and undu-
lating pediplains sometimes referred to as foot
plams Soils are mainly alluvial and were formed as
a result of previous channels of smaller rivers that
dran the area In the north, the soils are medium
textured reddish-brown, sandy loams with some
outcrop of heavy clay patches In some cases, soils
arc deep and have a high sodium content The
sandy loams are 1deal for most irmigation techniques
while the heavy clay patches make most rrigation
techmques very difficult By contrast 1n the south
the soils are sandy loam and are shallow with
gravel and sandstone at 60 centimeters Some sa-
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line/alkaline conditions have been observed neat the
Limpopo river on a small area of potentially 1rri-
gable land

Farming

The Tuli Block was first settled by Briush ex-
soldiers at the turn of the century with the primary
purpose of curbing the expansion of the Afuikaners
from the Transvaal, South Africa The predominant
form of land use 1n the Tuli Block has always been
cattle production for beef Cattle raised n the Tuh
Block were sold outside the country, mainly to
South Africa, on the hoof In 1956, an export abat-
toir was opened in Botswana, which had a monop
oly on exporting beef and lve cattle Its opening
brought to an end the profitable business of export
ing cattle on the hoof by individual farmers Most
settlers then took to crop production Some of them
also practiced urigation

Until Botswana s independence 1n 1966, the Tuli
Block was an exclusive freehold area of European
settlers  After independence, local (Batswana)
farmers entered the Tuli Block and farmed along-
side the European settlers who had extensive expe-
rnence m farming and irngation At Botswana s
independence most European settlers were third-
generation farmers—their grandfathers had been
farmers as well By contrast the locals were first-
generation freehold farmers who had no experiencc
1n freehold cattle production or umigation

However, for both the settiers and the locals,
cattle production has remained by far the mamn ac-
tivity Crop production has been a second priority
Farms vary greatly in size among either the settlers
or the locals and also between the two groups
Among the settlers farms vary from 1,000 1o 7,000
hectares, with an average of 2,700 hectares
Among the locals farms range from 500 10 4,000
hectares, with an average of 900 hectares Arable
crop production occupies less than 10% of the total
farm area within either group of farmers On aver-
age, settlers who produce crops have 40 hectares of
land under irnigation while locals have 10 hectares
The situation 1s not different on farms operated by
the Botswana Development Corporation (BDC)
On them, crop production occurs on a much larger
area simply because the farms are much larger than
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individually owned ones For example Seleka
farm, owned by BDC measures 18 000 hectares

While most settlers live on the farms and denve
therr livelihoods mainly from farming, most local
farmers live n the villages away from farms The
locals derive their livelihood mainly from other
economic activities such as trading outside the
farms 1n their villages and urban areas For virtu-
ally all of them freehold farming (in the Tuh
Block) 1s neither the main occupation nor the major
income-earning activity Freehold farming 1s there-
fore a secondary economic activity, even though
they keep many cattle, both nside and outside the
freehold farms

A major point about the local farmers in the Tuli
Block 1s that their farming shows that most are
concerned with building personal image They buy
exotic bulls at exorbitant prices and engage mn other
fancy dealings for which they do not appear to be
financially ready However, thewr farming 1s
characterized by low technological levels In con-
trast settlers avoid self-aggrandizement in their
farmmg They seem to be purely concerned with
profit making In general the technological levels
of their farming are higher than those of the locals
Specifically, the mtegration of crop production and
livestock raising 1s more visible on most settler
farms and BDC farms than on farms owned by lo-
cals The main link 1s the processing of crop resi-
due for consumption by livestock This process
entails grinding corn stalks after harvest and adding
salt and other nutrients to produce a mixture that 1s
fed to livestock On farms owned by locals the
most common hnk 1s cattle manure which 1s used
as virtually the only fertilizer This 1s because all
local farmers, except only one, use solely canal
urrigation Use of manure lends itself more readily
to the canal imigation technique and less to other
rigation techniques

Irngation Techniques

A number of wurigation techniques can be found
n the Tuli Block including flood mmgation, sprin-
kler imgation, microjets, drip or trickle irrigation,
and, the center-pivot system The techmques have
varying efficiencies The most efficient ones, such
as the drip and the microjets, were developed for
well-managed soils and cooler climates of the de-
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veloped countries Due especially to the scorching
effects of the sun in Botswana as well as the clayey
soils, which are bad for irmigation, some irrigation
techmques are not quite suitable In the Tulh Block,
most farmers use more than one technique, depend-
ing on the crops they grow, and their economic
means

The choice between one techmique and another,
or the various combinations 1s based, to some ex-
tent, upon the amount of water available, resources,
and soil types Another influence on the choice of a
technique 1s social and covert It has to do with
how much a farmer 1s prepared to spend on irga-
tion, not necessarily how much resources he com-
mands A strong factor m the choice of imgation
technology 1s that water supply from the main
source—the Limpopo river—is free If 1t were pur-
chased, farmers might use water-conserving
technologies

Throughout the Tuli Block, there are two
sources of water for imgation—surface and under-
ground Surface water 1s from the rniver (mainly the
Limpopo, but 1n some cases its tributaries such as
the Motloutse also provide surface water during
rainy months) Underground water 1s from bore-
holes that have been drnilled on the farms and in the
riverbeds of the Limpopo and 1ts tributaries Com-
pared with the western part of Botswana, the water
table 1n the Tuli Block 1s close to the surface—20
to 30 meters deep By contrast, the water table
could be a staggering 200 meters below the surface
n the sandveld of western Botswana

During the long current drought, boreholes 1n the
Tuls Block farms have dried up, just like the Lim-
popo river The unreliability of the water from the
river and from boreholes compels farmers to wait
for the rains to come before starting to rmigate In
other words, 1f 1t has not rained at all, farmers find
it difficult to 1migate In part, this 1s due to the dry
weather, which tends to dry the soil so much that 1t
must be wetted and softened by ramnfall before 1t
can be irrigated

Flood (canal) irngation

Flood 1rmigation, also known as canal irmigation,
1s the oldest and perhaps the simplest form of
wrigation In this technique, water 1s drawn from
the river erther directly or via a reservorr into a fur-
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row that feeds the plant through narrower furrows
The narrower furiows feed discs or basins that
have been formed under the canopy of the plant
which are formed to cnable the water to sink to the
roots of the plant Drawing water from a reservorr
15 mote efficient bee wse the flow of water can be
regulated whercas it 1s difficult to control the flow
of water coming directly from the river

In Tul Block flood rigation 15 used mainly in
citius because the plants require large amounts of
water and arc strong cnough not to be broken by «
strong water flow coming directly from pipes
Howcver a few fumers use flood irmgation on
vegetables which 1s an indication of poor irngation
mandgement

The advantages of flood irrigation are that 1t 1s
simple mexpensive and very flexible It s also the
cheapest to run because 1t has low capital inputs
and 15 cheap o mamntam and 1t can be applied n
almost cvery sonl type

The disadvantages are many It 15 also the most
wasteful of all irnigation techniques Large amounts
of witer e lost in the furrows through seepage
ldeally flood irrigation should be used only where
there are substantial water reserves as on the
Chobe farm where water 15 continuously abundant
In the Tuh Block flood 1rmigation 1s suitable when
the Limpopo niver 15 flowing and has a lot of water
Such years have been rare n the last decade The
tcchnique also disturbs the soil structure as water
flows through the furrows and when 1t enters the
basins under the canopy of the plant Eventually,
so1l crosion results  particularly where water 15
drawn directly from the niver through a powerful
cngine so that 1t flows with great force This tech-
nmque usually exposes the plant roots because of the
direct impact of the flow of water from the furrow
into the basin

Because water used through this techmique 1s
usually not filtered for weed seeds and 15 not
treated against water-bome diseases weeds always
grow mside the tree dises and plants so watered
nced frequent treatment against diseases

In the Tult Block the techmque 15 labor-inten-
sive duc to the casy siling of the furrows, which
necd constant drenching and the weeding of plant-
watciing dises To use flood irngation the terrain
has to be made to incline toward the source of the
water so that water in the furrows moves fast and
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with mimimal 1nertia to the plants Such mchnaton
contributes to overtop or soil erosion which in turn
causes silting of furrows Eventually maintenance
of furrows becomes costly because they have to be
drenched often This problem influences the scale on
which flood irrigation can be practiced

Yet another disadvantage of flood miigation 15
that the quality of water for wrrigation (physically
and biologically) and the manner in which 1t 1s
applied to the plant can be unfavorable for produc
tion of crops from tender plants like tomatocs and
onions Generally flood irrigation 15 not suitable for
vegetable crops

It 1s estimated that flood rmigation 1s only 40%
efficient Efficiency refers to the amount of water
used by the plant as a proportion of amount of wa
ter applied to the plant This 15 becausce in the proc
ess of 1ts movement and use water 15 lost 1n many
ways ncluding a high evapotranspiration rate A
plant requires water constantly and m amounts that
1t can use In Botswana farmers who use flood ir-
rigation usually apply large quantities of watcr 1n
one day Once agan this shows their poor irrigation
management techniques Most of the water 18
wasted because 1t does not percolate to the root but
largely wets the unproductive areas Where soils
are hard, waterlogging may result In this situation
water 15 trapped 1n one place and does not pass
downwards to the roots of the plants

Efficiency does not take the yield of the irngated
plant into consideration This 1s because there have
been few well-proven claims of duect yield in
creases due to any particular rmgation techmque
(Pyle 1985, 4) The paramount concern 1n the offi
ciency of an imgation techmique seems to i
mamnly with water saving

Sprinklers

Sprinklers may be regarded as the next stage of
technological advancement after flood irnigation In
this techmque water 15 drawn from a 1eservorr
through pipes and nto a sprinkler a mechanical
device that sprinkles water directly onto the plant
One advantage 1s that it does not require level tcr
rain because water does not flow over the ground
on 1ts way from the source to the plant as with
flood irrigation The water wasted through seepage
along the way from the source 15 therefore mimimal
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Second, there 1s no possibility for waterlogging
Third, and a very strong advantage in Botswana, 1s
that as the water falls upon the plant canopy, it
cools the plant, thus saving 1t from the tempera-
tures that can be very high Fourth, when a sprin-
kler 1s used, other agronomic procedures, such as
the application of fertilizers (in the water) and some
amount of water purification (and disease control)
are possible BDC does that throughout 1ts farms,
but no individual farmers do

Nevertheless, there are problems associated with
sprinkler wrrigation It cannot be used 1n crops such
as sugarcane and sunflower because lateral pipes
cannot be moved between the plants (However in
Botswana those crops are not grown, the techruque
1s used on maize and vegetables ) Another draw-
back 1s that the sprayed water may increase the
transmission of wind-borne diseases from one plant
to another, a siuation experienced by tomato
growers 1n the Tuli Block

Microyjets

Microjets were developed specifically to con-
serve water used 1n 1imgation Technologically,
they are more advanced and more efficient m con-
serving water than sprinklers Although they vary
in design, basically they are must sprayers that are
placed nside the basin around a plant where they
apply an aerated spray of water directly but at low
mtensity to the root zone of the crop Releasing
water 1n the form of must reduces the erosion of the
topsoil mside the basin

A microjet contamns a filter that mamntamns the
cleanliness of the water There 1s an S-type rotation
Jet and a D-type The D-jet emuts mist water at a
low angle, resulting in low evaporation and a re-
duced chance for the transmission of wind-borne
diseases Like sprinklers, microjets allow mputs
such as fertilizers to be applied to the soil simulta-
neously with plant watering In Botswana, micro-
Jets are used mamnly i growing lucerne and 1n hor-
ticultural crops

Drnip irngation

Drip 1irrigation 1s considered the most advanced
and most efficient form of irmgation Water 1s
slowly applied mnto the soil through mechanical
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devices called emitters The water 1s emutted
straight mnto the root zone of the plant Whereas a
mucrojet can yield 70 liters of water per hour, a
dripper yields just 2 liters per hour The technique
does not allow any loss of water through evapora-
tion A more important mark of 1ts superiority over
other imigation techmiques 1s the fact that 1t emuts
water only mnto the productive part of the so1l This
makes 1ts conservation component the most effi-
cient of all Another advantage 1s that because of
the slow release of water, 1t requires only small
(and therefore cheaper) engines to pump the water
from a reservorr In the Tuli Block, drip irmgation
has proved to be adaptable to the heterogeneous
soils that are capable of maintaining low-tension
moisture around the root zone of the crop

A common problem of other wungation tech-
mques used during harvest 1s overwetting of the
basin around the tree Where a dripper 1s used, the
basin and the rest of the area around the fruit tree
remain dry so that harvesting and watering can be
done simultaneously without one activity disturbing
the other That 1s important because it also prevents
the development of oleocellis, a fruit disease that
usually occurs when an orchard 1s wmgated too
close to harvest or when a fruit tree has received
msufficient water prior to harvest In the Tuli
Block, BDC uses drip wrrigation n the production
of vegetables So far, individual farmers do not use
1t

Center pivot

Center-pivot 1rrigation is employed mainly m
large-scale arable production The techmique com-
prises a radial arm that rotates around the center
pivot 1n a field, distributing water from the top The
system 1s operated by a diesel or electric motor
The amount of water released to the crop depends
n part upon the speed of the system, which 1s con-
trolled by a percentage timer a mechanical compo-
nent nside the tower box The faster the speed of
the system, the smaller the amount of water let out

An advantage of the center pivot 1s that 1t s ca-
pable of operating itself Consequently, 1t 1s possi-
ble to water a large field 24 hours a day, without
usimg labor To take full advantage of the tech-
mque, farmers who use 1t water their crops at night
when evapotranspiration 1s lowest Watering at
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night also helps protect the leaves of plants from
frost damage in winter Another advantage of the
center pivot Is that its self motion pre-empts the
nced for laborers to move water pipes from place to
place in the techniques discussed earher

However, like canal irngation this techmque re-
quires large amounts of water It 15 not very effi-
cient though somewhat better than canal wmgation
The techmque has the highest imtal cost of all
techniques It requires more sophisticated skills to
service 1t than other wrngation techniques When 1t
15 used during the day a lot of water can be lost
through cvaporation especially i the summer of
Botswana where temperatures can reach 38°C For
the system to operate efficiently and to prevent
waterlogging the so1l has to be leveled Without
such preparation the wheels of the center pivot
may get stuck duning 1ts movements especially
when 1t 15 unattended

Thc center pivot 1s the most expensive techmique
followed by the drip then the microjet after which
comes the sprinkler Flood imgation 15 the least
cxpensive of all these techniques

Data Collection and Analysis

Both qualitative and quantitative data were col-
lected jointly by the researcher and an assistant at
bi-monthly mtervals from February to December
1992 Qualitative data was mostly a result of direct
observation by the researcher The qualitative data
included the history of irmgation for each of the
farms currently practicing irrigation on a commer-
cial basis For the Tuli Block historical data col-
lcction included materials from those resident farm-
ers who have at one stage carried out irngation A
prehminary survey had established that there was
considerable vanation m the pattern of irngation
among farms n the Tuli Block

To collect quantitative data, no gquestionnaire
was used Instead questions were asked 1n each of
the 15 Tuli Block farms about

» types of farming practiced (wildhfe livestock
arable)

e farmer s perceptions about modern and tradi-
tional farming

e types and varieties of crops grown
s scale of farming by crop

e amounts of crop harvested at end of farming
year

s amount of annual income from each crop

o whether crops
contmually

are grown seasonally or

e rngation techmiques, 1e  flood sprinkler, mi-
crojets etc

e use of pesticides and weeding methods
e type of labor deployed and its <kill levels
¢ farming implements used

e disposal of crops (where and to whom are they
sold)

e any conservation of ecosystem by farmer
e links between arable and hivestock production

Due to the small number of farmers in the study,
no elaborate statistical techniques are used Never-
theless, the data provides a clear picture of the na-
ture of the irmgation activity i the Tuli Block
Qualitative data complement the analysis of quanti-
tative data Unless otherwise indicated, the source
of all tables 1s the field work

Research Results

A farmer normally chooses an 1wrigation tech-
nique on the basis of his crop production intentions
An mmportant component of irrigation technology,
therefore, 15 the kind of crop grown, and whether 1t
15 grown throughout the year or seasonally Table 2
shows the crops grown under wrrigation, the num-
bers of farmers growing them, and the growing pe-
riod Considering that the Tuli Block has a surface
area of 500,000 hectares, the 4,160 hectares under
commercial irrigation are a very small portion

Although 1t would have been useful to calculate
the amount of water used by each crop, such n-
formation could not be obtained because when wa-
ter 1s drawn from a reservoir 1t urigates many
crops However, it was possible to extract the
weekly volumes of water used by each farmer by
technique The reason 1s that even though some
farmers have nstalled different techniques, and
even though pipe connections enable the farmers to
use water from any reservorr, the water pressure
that 1s required for operating one techmique does
not allow the use of any other wrrigation techmque
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Table 2 Tuli Block Crops grown under irrigation,

Table 3 Tuli Block Use of various irngation

1991 techniques
Farmers Area under Farmers using technique

Crop (no) Growing duration irngation {ha) Technique no %
Maize 12 seasonal 900 Flood irmgation 10 67
Beans 9 seasonal 550 Sprinklers 8 53
Citrus fruits 15 throughout year 1200 Center pivot 4 27
Sunflower 4 seasonal 150 Microjets 7 47
Vegetables 10 throughout year 680 Drip 4 27
Lucerne 5 throughout year 230
$:tt:|:n 4 seasonal 4728 skill (Makhado 1987) In table 4, water used refers

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 (1e, only dur-
ing summer and n spring) on some indrvidually
owned farms, while on others, they are watered
every 2 months

Use and efficiency of various
irngation techniques

Farmers in Tuli Block use various irmgation
techniques (table 3), and some farmers use more
than one In a location like the Tuli Block where
water 18 such a scarce commodity, water conserva-
tion should be a prime consideration when evaluat-
ing the 1dealness of an irrigation technique The
efficiency of each techmque 1s rated by irmgation
engineers when 1t 1s designed (Pyle 1985) By im-
plication, the mefficiency of the techmique 1s n-
built For instance, canal (flood) wrigation 1s rated
to be only 40% efficient That means 60% of the
water that 1s applied to a crop through flood riga-
tion 1s lost

Knowing the efficiency rating of a technique and
the amount of water used through 1t makes 1t pos-
stble to compute the amount of water lost Table 4
gives the efficiency rating of each techmque and
estimates of amounts of water used 1n irrgation m
the Tuli Block as well as the amounts of water lost
through mefficiencies of the techmques Drnp 1rri-
gation uses the largest volume of water because 1t
1s used maimnly on vegetables, which are watered
daily and continuously The efficiency of the differ-
ent techniques 1s reckoned 1n water used and lost
Further, the efficiency m the application of the
techniques would normally vary from one farmer to
another depending on the farmer’s experience and
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to the amount released from the reservoir and then
applied through each techmique 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 techniques
used, 94,350 of the 229,000 cubic meters of water
released for wrigation in the Tuli Block, or 41%,
are lost every week However, this 1s merely an
apparent loss Some of the water lost through the
mefficiencies of rrigation techniques performs the
very important work of cooling the plants This 1s
the case where sprinklers are used Excluding water
lost through their use losses from other techniques
total 73 350 cubic meters a week Clearly, the loss
of umgation water 1s considerable in the Tuli
Block

The competition for water by the different ac-
tivities 1n the Tuli Block (table 5) underscores the
need for water-conserving irrigation techniques
The figure for livestock 1s based upon livestock
census data and the fact that on average, cattle
drink 20 liters of water per ammal per day in win-
ter and 40 liters per day in summer Goats drink 5
Irters per day in winter and & liters day 1in summer
It 1s not possible to estimate the amount of water
consumed by wildlife because of absence of wild-
life statistics and drinking behaviors One very im-
portant statistic that could not be obtained 1s the
amount of water 1n the Limpopo river at any given
time Nevertheless, the facts that the river has not

Table 4 Irrigation efficiencies and estimated
amount of water lost in the Tuli Block

Efficiency  Amount of water (000 m>/wk)

Technigue (%) Used Lost
Flood irrigation 40 54 324
Sprinklers 50 42 210
Center pivot 50 40 200
Microjets 65 35 122
Dnp 85 58 87
Total 229 944
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Table 5 Activities that compete for water in the Tuli
Block

Table 8 Reasons given by irngators for using
particular irrigation techniques

Water use Farmers Reasons for using
Activity {000 m*/week) Technique  (no) Crops grown technique’
Crop production 229 Flood 10 Maize citrus beans Cheap (6)
Livestock 1 050 rrigation vegetables Simple (4)
Wildlife Sprinklers 8 Maize beans Conserves water (4)
People 50 vegetables lucerne Effective (4)
Manufacturing 50 Microjets 7 Citrus vegetables Saves water (4)
sunflower Effective (3)
buen n flood for 4 years that some of its pools are 2™ 3 Sunflower vegetables Resourceful (3)
Center 1 Vegetables cotton  Saves time and labor
s0 low that they prohibit irrigation works, and that pivot maize 1)

some borcholes have run dry are clear indicators
that the water resources of the entire Limpopo val-
lcy are under great strain

Reasons irrigators use particular
irngation techniques

For a pnmuay stage mmvestigation such as this
onc 1t 1s vital to know the reasons for farmers
chowes of irrigation techniques Table 6 shows the
responses when tarmers were asked why they used
cach nngation wchnmque A strong factor 1s the
costs of buying instalhing operating and maintain-
ing the system The farmer has to consider the
likcly levels of the financial returns he can make
from the system The terrain and the type of crops
he wants to grow are also important The analytical
framc that best takes these factors nto account 1s
created by comparing the last two tables with table
7 which shows the cost of buying and mnstalling the
various trrigation techniques found in the Tuli
Block and the cstimated costs of operating each
technique The cost of installing flood 1migation 1s
much higher than the indicated US$150/ha, but
fow cost [abor makes 1t cheap to dig trenches
(canals) Operating costs should normally be lower
than the cost of installation The reality, however 1s
that cven though the cost of labor 15 1mually low, 1t
1s increasing all the tme

Fhe opcrating costs 1n table 7 are estimated av-
crages based on the number of people employed
and the wages paid them by farmers and for each
ungation techmique Flood irrigation, the technique
with the lowest cfficiency rating also has the low-
Lst operating expenses because 1t 15 very simple and
the Ieast skilled labor can be employed to run 1t
Drip irngation the techmque with the highest effi-
ciency riting s not the most expensive n terms of
installation and operauing costs It must be admut-

* Number of farmer giving response shown in parentheses

ted however, that 1its installation cost 1s high and
may be out of reach for many farmers

The likely reason most farmers (67%) opt for
flood 1rmigation 1s that they consider 1t cheap (table
6) Table 7 confirms that the flood irmigation 1s
cheaper than other techmque It 1s crucial, however,
to explain what that means First, the farmers are
looking at the costs of buying and mstalling the
technique In comparison with other techmques,
flood irrigation requires less capital mputs Most
cash nput goes into the digging of canals, which
can be achieved with cheap labor Clearing the ca-
nals of silt 1s done at no extra cost as part of the
watering procedure Other technmiques, by contrast,
require relanvely heavy mitial cash mputs to buy
the equipment (sprinklers, microjets, center pivot
etc) Over time, these machines depreciate and
need to be replaced The replacement cost may be
too high, especially considering that prices of agri-
cultural goods tend to decline relative to the prices
of imported manufactured goods such as sprinklers
and center pivot systems Flood 1rigation seems to
avoid depreciation because 1t 1s a labor-based
technique and the wages of agnicultural workers n
Botswana, including freehold farm laborers, have
been stagnant for quite some time (Gyekhe and
Mazonde 1989)

The cheapness and the simphcity of canal 1rm-
gation coincide with the wider strategies of the lo-
cal farmers Their primary interest 1s cattle ranch-
ing Imgation 1s to them a sideline Furthermore,
the manner in which they conduct cattle ranching
on these Tuli Block farms 1s no different from the
way they raise cattle in the cattle posts, away from
the freehold farms in the commonage Their animal
husbandry in both nstances 1s characterized by low
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capital mputs and very low wages for the herders
It would appear that the widespread use of the
cheapest macro-urmigation technique, canal 1mga-
tion, 1s consistent with this frame of mind

The water 1s free The only direct cost 1s the
value of the fuel used to run the engine that draws
water from the river into the reservoir and from the
reservolr into the basins of the plants However, 1n
the long run, the cost of operating this techmque
can be quite high In addition, n real terms, the
high volume of water lost through the use of canal
irrigation calls mto question the percerved 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 mught perceive the costs of operating canal
imgation differently

This point 1s tied to the farmers view that drip
urigation technique 1s ‘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 technique 1s expensive to purchase, they
found that by comparison with other techniques, 1t
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 irngated area, causing
wear and tear, as 1s the case, for instance, with
sprinklers and microjets

The next logical question then may be, how does
umgation fit within the overall ambition of farmers?
In other words, how 1s the social goal of the farmer
(1 e, his desire to be associated with a certain class
of farmers) satisfied through his use of canal 1rmi-
gation? The answer 1s to be found in the nature of
the farmers that mainly use canal wrigation Most
of them are the locals Elsewhere, I have shown

that local farmers in the Tuli Block are first gen-
eration ranchers, whereas their settlers are mostly
third generation ranchers (Mazonde 1987) What
this means 1s that while the settlers are at the stage
of improving their farming with better technologies
the local farmers are sull grappling with the basics
of farming Local farmers seem to denve prestige
from being referred to as umgators 1 spite of the
technological level of rmgation On the other hand
the settlers, who mostly live off farming are more
concerned with a farming technology that 15 both
profitable and reliable This 1s not to suggest that
local farmers always embark upon prestigious
projects at the expense of profit In a number of
cases, they make strenuous efforts to strike a bal-
ance between the two

While micro-irmigation cannot be said to be more
productive 1 terms of the yield of the crop, 1t 1s
indisputable that 1t uses less water As such 1t 1s
more reliable 1n that, with a given quantity of wa-
ter, 1t can achieve more than canal irmgation What
this means 1s that micro-irrigation can still be used
even where macro-irrigation would be 1mpossible
owing to msufficient water levels

But of course there are other non-social factors
that contribute to the popularity of canal irrigation
and also reinforce 1t Chief among these are the low
cost of water and lack of state subsidies n irmiga-
tion Although the government has given subsidies
for arable farming through ALDEP and ARAP, 1t
has not so far directly subsidized wrigation or en-
couraged that activity Given the enormity of water
shortage 1n Botswana, this appears to have been a
serious lack Subsidies for 1rrigation might provide
an mncentive for arable farmers to move away from
macro- toward micro-irrigation

According to table 8, a local farmer who
produces all four crops listed will earn B50,850 A

Table 7 Costs of buying, installing, and operating
irnigation techniques per hectare (1990 prices)

Farmers  Efficiency Installaton Monthly operating

using rating cost expenses

Technique (%) (%) (US$/ha) (US$/ha)
Flood trrigation 67 40 150 150
Sprinklers 53 50 475 250
Center pivot 27 50 975 250
Microjets 47 65 545 275
Drip 27 85 775 200

Source Pyle 1985 field data)
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Table 8 Farmers average annual output and value of crops, 1990-92

Avg output per farm

Oranges Tomatoes Cabbage Maize Value (F)

Farmer  (pockets) (crates) (bags) (tons) Oranges Tomatoes Cabbage Maize
Local 1150 1410 1260 1190 11 500 13 280 12080 13 890
Settler 2920 21 200 21100 21 840 29200 29 600 28 880 238 640
8Dc’ 33000 35 500 36 900 34000 330 000 344 000 355 200 384 000

° Botswana Development Corporation

settler farmer producing all four crops will realize
an average of B326 320 The largest total turnover
from the BDC 1s Bl 416200 The amounts of
moncy shown do not represent the farmers  profits
All farmers complain that they eirther break even or
incur a foss The data confirm that rmigation 15 a
sideline activity for local farmers Onc reason for
that 15 that the overwhelming majority of them are
still struggling to pay back the loans they recerved
mainly from the National Development Bank to
purchase the farms

With respect to revenue from rrigation 1t 18
significant that local farmers do not produce crops
throughout the year but many settler farmers do
s0 This tact accounts for the great difference n the
amounts of money received by each type of farmcr
annually from 1rrigation

Conclusion

This study set two objectives The first was to
dentify the irmigation techniques that farmers n the
Tul Block use The second was to determine the
reasons for the use of those mrmgation techniques
The first objective was achieved quite adequately
and without much difficulty It came to light that
all the known irrigation techmques are 1n use in the
Tuli Block The most widely used 15 canal 1rriga
tion which 1s technically the stmplest and easiest to
operate It 15 also the cheapest to install per hectare
A disadvantage of canal irrigation 1s that 1t wastes
too much water The techmque s only 40% ffi
cient Next there are the sprinkler the microjets
the drip and the center pivot The drip irmgation
technmique 15 the most efficient 1n terms of water
conservation  This s because 1t relcases only a
small amount of water directly to the root zone at
mtcrvals and i amounts that can be adjusted 1In
micro-imigation the drip 15 the most expensive
technmique [t 15 also the least wadely used irmgation
techmque The last technique 15 the center pivot It

30

does not fall under micro-imigation techniques
Rather 1t 1s a macro-irnigation techmque The cen-
ter pivot 1s very expensive Throughout the Tuli
Block only the BDC farms and three other farmers
use 1t

The various 1rrigation techniques were all de
signed outside Botswana and for environments that
may be different from those found in Botswana
What has emerged from the study 1s that farmers
seem to take nto consideration their entire farming
strategies when they choose the irmgation tech-
niques The locals are economically rauonal in their
choice of the flood rngation technique, a method
that wastes too much water The use of this tech-
mque ts n line with their desire to reduce costs of
the irmigation venture Because water 1s free, except
for the cost of drawing 1t from its source a water-
saving technology 15 not attractive to them, when 1t
1s more expensive to mnstall and when 1t requires
higher labor skills to use Nevertheless, the ra-
tionality of the local farmers remains a subjective
one I that 1t 1s appreciated when seen from their
own pomt of view It 15 the case that in spite 1ts
rationality 1t remains a water-wasting option

On the other hand, settlers find micro-irrigation
more attractive because 1t 1s more rehable, given
the unpredictable amounts of water 1n the river and
boreholes at any given time Rehability 15 a strong
consideration for the settlers because unlike the
locals they live off farming Consequently, the
farming strategies must be made to be as reliable as
possible In other words, at the center of the choice
15 the long-term and the wider economic nterests of
the farmer What this means 15 that the farmer 15
pursuing an optimal strategy through his choice of
whatever 1irmigation technique he uses This finding
lends support to the mainstream view which 15 well
articulated by Rwigu and Rukuni (1990, 138),
among others that rrigation requires a human ap-
proach because 1t 1s concerned with people and not
just with land
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With such information, 1t 1s now possible to de-
velop a scenario of the implications for a policy
that promotes wmgation An ideal irrigation policy
must be to use implements or techniques that best
conserve land and water, the natural resources
upon which nrrigation depends The conservation of
these resources might not appear immediately to be
in the mterests of the farmers Nevertheless, in the
long term, it will be Whatever policy 1s recom-
mended should reflect such a position

The preference of canal mrigation over other
techniques of irrigation n the Tuli Block means
that much water 1s wasted that might have been
saved 1f macro-irrigation techniques such as sprin-
klers were used Aside from the efficiency of a
technique to save water, a premium must be placed
on 1its ability to protect the crop from the scourging
heat of the sun Plant protection through irngation
would work to the advantage of any wrigator, n-
cluding the settlers and the locals, provided their
aim was to optimize Irrigation as against optimiz-
ing their entire economic strategies Canal uniga-
tion 1s also environmentally destructive in that 1t
washes away good soil and nutrients

Policies should encourage the kind of ingation
that 1s land and water resourceful, and not one that
1s optimal 1n the subjective sense of the irigator,
especially 1f public funds subsidize irngation, as I
recommend

Recommendation

One policy recommendation 1s made Govern-
ment should subsidize micro-urigation Subsidies
should be made only 1n parts of Botswana that have
a water resource base to support wrrigation Canal
wrigation should not be subsidized at all because 1t
wastes water and destroys the so1l A likely result
of such a policy 1s that it would encourage micro-
wrigation and discourage macro-irrigation, particu-
larly flood rmgation

A technical study must be commussioned to sug-
gest the levels of subsidy for the different tech-
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niques of micro-imgation A recommendation of
the levels of subsidies, following the results of the
study that 1s being proposed, must take mto ac-
count the balance between water saving and the
cooling effect of water on the plant by a particular
rrigation technmque

One requirement of a good policy 1s that 1t be
consistent with long-term national goals Raising
the level of food production 1s a top long-term pri-
ority in Botswana
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SUMMARY

Much of the development work done i Ethiopia has assumed that Ethiopia has a labor
surplus, however, no evidence has been presented This paper examines the concept of
labor surplus within the context of an Ethiopian village In Oudie village, 195 households
were surveyed to generate data on the available labor force Of these households, 125 were
from private farms and 74 were from the collective farm The general survey was followed
by an intensive time-allocation survey of 12 households for a week during both the peak
and slack seasons

Surplus labor has been defined by some researchers as the labor available for crop pro-
duction minus the labor required for crop production However, this study argues that
surplus labor should instead be defined as the labor available for all necessary activities
minus the labor required for these activities In addition to crop production household-
maintenance activities and social engagements are necessary to ensure the effective func-
tioning of the household and the community

Three versions of a model were developed to determine the level of surplus labor In two of
the versions, the labor available for crop farming was narrowly defined by excluding a
substantial portion of women’s and children’s labor and labor specifically apportioned for
animal care Four types of labor were distinguished household labor hired labor com-
munity labor, and collective labor

The statistical results suggest the existence of varying degrees of residual labor with re-
spect to labor required for crop farming, depending on the assumptions underlying the
model used The proportion of residual labor ranged from 78% of the available labor for
private farms (without adjusting 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 indicated that individuals are using most of their time
for necessary activities Time devoted to nonwork activities did not significantly increase
during the slack agricultural season Instead, other household maintenance activities, such
as amimal care, gathering fuel, fetching water, and making fences, filled the time that was
not being used for crop production

The time-allocation study also revealed patterns of the gender division of labor Women
participated 1n household-maintenance activities to a much greater extent than men,
whereas men spent a greater proportion of their time 1n crop production
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he problem of allocating household labor
opumally 15 a crucial economic 1ssue m
peasant agriculture If output can be -
creased strictly by reallocating labor, then pur-
chases of modemn farm mputs could be reduced,
saving scarce foreign exchange Although some
international agencies interested 1in Ethiopian agri-
culture have assumed that Ethiopia has a labor
surplus little evidence has been presented The ex-
1sting understanding of labor force underutilization
1s inadequate
The purpose of this study was to investigate the
existence and magnitude of labor force underutili-
zation at the village level and to explore possibili-
ties for developing alternative methodologies for
analyzing labor use Labor underutihzation should
be considered 1n the context of overall patterns of
labor use and the gender division of labor existing
1n a rural setting

Literature Review

The literature concerning labor-use patterns n
Ethiopian agriculture 1s not only fragmentary but
also 18 virtually devoid of economic analysis Some
of the literature was written by anthropologists and
some by researchers working n the integrated rural
development project areas of Arsi region

Exisuing rural labor-force statistics such as
those of the Central Statistical Office (1985) have
a built-in tendency to underestimate the contribu-
tions of women and children to agricultural pro-
duction and to the well-being of the household
These statistics were derived from surveys that
were based upon concepts designed to measure n-
dustrial employment only directly productive ac-
uvities were included, housework and similar ac-
tivities were left out As a result the contributions
of women and children have been undercounted and
undervalued

Problems of undervalumg women s contribu-
tions artse from conceptual problems related to let-
sure In peasant societies the boundary between
work and leisure 1s often blurred, not only due to
the existence of overlapping activities such as
playing and child care but also because of a lack
of an appropriate definttion of leisure 1tself The
dicuonary definition of leisure 15 time free from
employment during which a person may indulge in
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rest, recreation etc  (Webster's Dictionary) In
conventional economics textbooks, leisure 15 men-
uoned only 1n the context of the trade-off between
work and leisure Lersure signifies not only idle
ume but ume for recreation—enjoyment of one’s
ume Using this defimtion only a few activities—
such as rest or conversation—fall within the pur-
view of leisure in peasant societies

Rural labor underutilization 1s among the sub-
Jects widely discussed by economists The Interna-
tional Labour Orgamization has noted, There can
be few subjects n the field of economic develop-
ment which have been the subject of as much theo-
nzing as the concept and measurement of labor-
force underutilization n less developed countries’
(International Labour Organization 1971)

Three versions of disguised unemployment can
be distinguished (Wellisz 1968) The first 1s a
situation of cyclical transfer of persons from more
productive to less productive jobs as a result of
deficiencies 1n effective demand (Robinson 1936)
This Keynesian’ version of disguised unemploy-
ment has little relevance to traditional agrnicultural
societies In the second version, a number of peo-
ple are working on farms or small peasant plots,
contributing nothing to output but living on a share
of their famly s net income In technical terms, the
marginal productivity of labor over a wide range 15
zero (Nurkse 1955 35) This version of disguised
unemployment was first developed by Rosenstemn-
Rodan (1943) and 1s known as the structuralist
version It was with reference to this version of un-
derutilization that Sen noted Much blood has
been shed on crusades about disguised unemploy-
ment viewed from the production pont of view”
(Sen 1975 132) Controversy surrounds the struc-
turalist view of disguised unemployment regarding
the effect of withdrawing redundant workers from
agriculture to the modemn sector where the wage-
rate 15 higher than the subsistence wage (e g,
Lewis 1954) According to the third version, dis-
guised unemployment 1s a situation where the av-
erage product per person falls below the physical
level of subsistence (Nurkse 1957) This version 1s
known as the Malthusian version of labor underu-
tilization

In peasant agriculture, disguised unemployment
involves work sharing or work-stretching practices
where the preference will be for a lewsurely pace of
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work rather than for completely 1dle time’ since
under disguised unemployment people may all be
occupied and no one considers himself idle” (Ghosh
1977, 25-27, 52)

Much of the existing hiterature focuses on meas-
urig surplus labor by measuring labor productiv-
ity or labor utilization A neoclassical production
function 1s used to estimate surplus labor n the
labor-productivity approach However, this ap-
proach suffers from serious shortcomings, includ-
ing the lack of reliable statistics, the indetermiance
of certain solutions, and the use of unrealistic as-
sumptions (Ghosh 1977, 62-64), which makes 1t of
Iimited value to measuring conditions of peasant
agriculture

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 agricultural operations Some research-
ers have suggested that this approach 1s more
useful than measunng marginal productivity
(Pepelasis and Yotopoulos 1962 Mathur 1964,
Yotopoulos 1967) However this method 1s made-
quate for measuring the degree of labor underutili-
zation 1n peasant agriculture because 1t does not
include labor required for housework and social
engagements

The results from empirical studies on the magni-
tude of surplus labor (e g, Schultz 1964, Mehra
1966, Sen 1975 Lal 1976) varied widely depend-
ing on the defimtions and assumptions made re-
garding cdisguised unemployment Thus, 1t 15 easy
to agree with Kao and Eicher s (1964) conclusion

The existence of disguised unemployment 1s
largely a matter of defimition and the assumption
about the mstitutional forces mvolved” Little
consensus has been reached to challenge theiwr
conclusion

Data Collection Techniques

The wvillage of Oudie 1s 60 kilometers east of
Addis Ababa along the busiest highway m Ethio-
pia In 1987, Oudie village had a population of
1,106 and a land area of 680 hectares Of the
490 hectares of cropland, 49% belonged to the
Oudie Agncultural Producers Cooperative—the
collective farm Membership in an Ethiopian Peas-
ant Association 1s open to all heads of households
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who have land to cultivate crops Only 38% of the
total number of households registered as Peasant
Association members were members of the Oudie
Agricultural Producers’ Cooperative This village
1s representative of much of the surrounding area,
which 1s well known for the production of teff a
subsistence and cash crop

In the absence of a single effective techmque to
collect rural labor-use data, different but comple-
mentary approaches were employed These ap-
proaches also allowed the data to be cross-checked
for consistency

The field work was imitiated in cooperation with
the local development agent of the Ministry of Ag-
riculture who provided background information
Group mterviews and documentary evidence gen-
erated more detailled background information A
household survey used structured questionnaires to
generate data on the available labor force The sur-
vey covered the whole Peasant Association, which
consisted of 195 households One hundred twenty-
one of the households were from private farms and
74 were from the collective farm

The household survey was followed by an in-
tensive time-allocation study of 12 selected house-
holds All members of the households who were at
least 7 years old were included i the study for a
total of 50 imdividuals For the time-allocation
study, data was collected for 7 consecutive days
during both the peak season and the slack season
All activities from the time the individuals woke up
until they went to bed were carefully recorded

Method of Analysis

Surplus labor should be defined as labor avail-
able for all necessary activities (farm work house-
work, social engagements) less labor required for
these activities What the labor-utihization approach
defines as surplus labor—Ilabor available for crop
production less labor required for crop produc-
tion—is actually residual labor It 1s difficult to
estimate surplus labor directly because there 15 no
standard amount of time required for activities such
as caring for children, cooking, visiting, and attend-
ing funerals This study demonstrates the hmuta-
tions of the conventional method and suggests pos-
sible methods for further research
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The labor utilization approach was modified to
csum e residunl labor using the equation Dy = A, -
R; whae D s resdual labor (man-days) A s
av ulable labor force for crop farming R 1s labor
1equired for crop farming and 715 one agricultural
yLar

Residuil labor exists 1if D, ) 0 and the propor-
tion of the residual i the available household labor
1s given by 2,/ A, The residual labor per house-
hold 1s given by D,/ H, where H, 15 the number of
houscholds This study found H, = 195 for the
whole village 121 for the private sector and 74 for
the cooperattve farm

The available labor was himited to the household
labor potential which was composed of the labor
of four demographic groups adult males adult fe
males children (7- to 15-years old) and elderly
people {over 60 years old) Ideally the labor avail-
able for crop farming would be calculated as the
sum of household labor potential and hired labor
less oft tarm employment labor lost due to inclem-
ent weather o1 allness  and students  labor while
wiending classes or studying However off farm
cmployment was nsignificant at the time of the
study Data on days not worked due to inclement
weather or iliness was unavailable Students were
not included i houschold labor potential although
thcy might participate in crop production during
nonschool hours

Houschold |bor requirements for self-employ
ment in crop farming were estimated by using crop
specific labor land coefficients obtamed from farm
management studics The labor land coefficient for
the study irea was obtamned by taking the average
of cocfficients for the nearby Mojo area and Debre
Zait arer (where Qudie 1s found) generated by farm
mandagement surveys conducted by the International
[ 1vestock Center for Africa and by Institute of Ag-
ticultural Rescarch (IAR) The coefficient for bar-
Ity ind sorghum was estimated for the Shoa region
as a4 whole by an expert at AR It was assumed
that the s1me production techniques were used by
priviate and cooperative farms However some use
of tractors was reported on the cooperative farm

Three versions of the model were developed by
mampulating the conversion factor to arrive at ho-
mogeneous labor i man-day equivalents Many
studies have converted women and children s labor
into man-day cquivalents using a factor of 05 This
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conversion rate 1s based on assumptions about the
productivity of men women and children and on
the basis of comparative wage rates (Brown 1979
52-54) However Brown (1979 53) «ays
Experience throughout the world has shown it 1s a
fallacy to assume that a woman s effective output
1s always less than a man s Thus, n the first ver-
sion of the model a conversion factor of 05 was
applied only to children and eldcrly people Chil-
dren s main task 15 to care for ammals including
plow oxen In the second version of the model
women s labor was deflated by their 1espective
time contributions to crop farming Contnibutions
to farm work were calculated 1in average daily
hours spent 1n agricultural work during the peak
season This adjustment takes mto account the fact
that women’s participation mn crop farming 1< con
stramed by time required for housework Women
and children, on average work i the field for
fewer hours than men As in the first model 1 con
version factor of 0 5 was applied to children and o
elderly people In the final version of the model the
labor of shepherds was deducted from the available
labor force to determine the labor available for crop
farming Thus, 1n the second and third versions of
the model, the labor available for crop farming 15
narrowly defined by excluding a substantial portion
of women s and children « labor and labor specifi
cally apportioned for animal care
In addition, the residual labor for the cooperative
farm was estimated by taking the difference be
tween the expected labor and the labor tumc util
1zed The expected labor was calculated by mulu
plying the number of working membcrs of the
collective farm by the net working days (258 days)
The labor-time utilized was calculatcd as the total
work-points (measured n hours) accumulated by
members as indicated in the records of the coop
erative farm, divided by 8 to convert hours nto
man-days Work pomts were recorded for tasks
such as admnistration and feeding oxen as wcll as
for crop production In this final veision of the
model, the labor of women and children was not
deflated Women and men earned equal work ponts
for equal work
In the time-allocation study work activitics were
divided into two broad categories dircctly produc
tive activities—crop farmuing caring for animals
and making handicrafts—and houschold mainte
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nance activities—caring for children, preparing
food collecting fuel and water, going to the mull,
making fences, and so on Other activities—taking
care of personal hygiene, visiting, mourning and
attending funerals, conversing, eating meals,
drinking coffee resting praying and going to
church and being sick—were considered nonwork
activities

The time allocated to these activities, in different
seasons, was cross-tabulated for different demo-
graphic groups (adult females, adult males, and
children) and for private 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 variations seasonal varia-
tions, nterhousehold vanations (private farm
households versus collective farm households), and
intrahousehold variations (variations among differ-
ent demographic groups)

General Patterns of Labor Use
In the Study Area

Labor use mn the study area can be categorized
according to the sources and uses of labor Four
types of labor can be distinguished household la-
bor, hired labor, community labor, and collective
labor Household labor 1s the single most important
source of labor 1n the private sector A more-or-less
clearly defined division of labor by sex and age
exists among household members Women are pri-
marily responsible for household-maintenance ac-
tivities These activities are regular, numerous, and
often overlapping Women s labor 1s 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 preparing food, caning for children,
brewing spinning, and churming mulk, are carrnied
out exclusively by women with the assistance of
children Women also participate in productive ac-
tivities such as weeding, harvesting, and making
handicrafts Men are largely responsible for the
production of food, both for cash and subsistence
This situation contrasts with conditions in other
sub-Saharan African countries where subsistence
crop production 1s largely women s domain In the
study area, cleanng land, preparing so1l, planting,
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and constructing fences are undertaken exclusively
by men

Hired labor, though forbidden by law, 15 widely
used n the study area It 1s possible to distinguish
permanent and temporary workers Permanent
workers are usually shepherds and are paid in kind
or in 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 basis during
peak seasons, especially the harvest season when
labor 1s required to mow teff Households use hired
labor so that they can fimish harvesting before the
rains begin Households also use hired labor so that
they can get to the threshing grounds before other
households Since 1983 when the threshing grounds
became common property a shortage of threshing
ground has been experienced in the area

A separate study was undertaken to determine
the extent of the use of hired labor in the area A
sample of nine households (4 6% N = 195) indi-
cated that 63% of the cropped areas was harvested
by hiwed workers Hired workers can harvest a
given field substantially faster than the employer
The employers suggested that the hired workers are
faster because they can work from dawn to dusk,
whereas the household members have to attend so-
cial obligations

Traditionally, community labor was used to cope
with seasonal labor shortages through labor ex-
changes However, this type of labor 1s not used on
the cooperative farms and 1ts importance n the pri-
vate sector has been declining

Collective labor 1s used on the cooperative farm
The labor-use and income-distribution systems are
subject to the Minstry of Agriculture s official
guidelines The basic means of production—Iland
oxen, and farm tools—are owned mn common The
decisions about what and how to produce are col-
lectively made under the close supervision of devel-
opment agents assigned by the Ministry of Agricul-
ture The cooperative in Oudie village has adopted
a fixed work schedule of 8 hours a day Unul re-
cently, 1t distributed income on the basis of work-
points accumulated by members, irrespective of the
quality of work In the 1987 agricultural year, the
77 members (of which five were women) accumu-
lated a total of 130,947 work-points The value of
one work-point was EB 0 30, based on the Agricul-



Issues in Afitcan Rural Development 2

tural Martketing Corporation s farmgate price
With in 8 hour working day the daily retumn to
labor was EB 240 The average income of the
members of the cooperative farm in that year was
EB S10 The average mcome of the female mem
burs of the cooperative wis 3 3¢ below the overall
averige In 1987 the cooperative was attempting to
icorg inise 1ts labor force so that payment would be
mde weording to the quility and quantity of work
pertormed

Estimates of Residual Labor

The stiustical results suggest the oxistence of
varying degrees of residual labor with respect to
Fibor required for crop farming depending on the
wsumptions underlying the model used

Using the basic model the proportion of residual
hibor was cstimited at 78% of the available labo
for private farms and 66% for the cooperative
tarm The model adjusted for the degree of partic
pwion 1n ficld work by women estimated the pro
pottion of 1csidudl labor at 719 for the private
{arms and 55% for the cooperative farm The esti-
mates were further reduced to 659 for private
farms and 55% for the cooperative farm when
shepherds were eacluded from the available labor
forcc. When the labor that was available on the

cooperative farm was compared to the labor that
was used the proportion of residual labor in the
available labor was only 17 6%

Similarly the number of residual workers per
year (in man equivalents) varied among the sectors,
ranging from 260 to 139 for the private farms and
123 to 77 for the collective farm depending on the
method of estimation (table 1) The number of re
sidual workers per household (per year in man-
equivalents) ranged from 21 to 12 for pnvate
farms and from 1 7 to | O for the cooperative farm,
depending on the method of estimation

The proportion of residual labor 1s considerably
lower on the cooperative farm This may be due to
the mgh land/man ratio on the cooperative farm and
the use of tractors to plow In addition the average
age of cooperative members was 37 years while
that of private peasants was 51 years The avail-
able labor on the cooperative farm was hmited by
the smaller number of children over 7 years old and
the relatively large number of unmarried men

This analysis suggested the existence of about
one man equivalent of residual labor per household
in a year However the results of the time alloca-
tion study suggest that the labor that <eems to be
redundant is 1n fact necessary subject to seasonal

variations and clearly defined social and cultural
norms

Table 1 Estimates of restdual labor Oudie Village, Ethiopia 1987-88

Model Mode! Expected
adjusted for adjusted labor time
degree of for less time
Basic model  participation animal care  actually used
Residual labor (man days)
Private 54157 2 36123 290516
Cooperative 318360 20174 4 19839 3498
Residual workers” (man equivalents)
Private 2600 1740 1390
Cooperative 1230 780 770 130
Proportion of residual labor (%)
Private 780 710 650
Cooperative 660 5656 545 176
Residual labor per household (man days)
Private 447 6 2985 2401
Cooperative 4302 2726 2681 470
Restdual workdays per household {(man equivalents)
Private 21 14 12
Cooperative 17 11 10 02

® Estimated by dividing the residual labor (iIn man days) by the net working days per year (208 for the private sector and
2 548 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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Table 2 Average time allocation during the peak season (hriday) Oudie Village, Ethiopia, 1987-88

Adult female Adult male Children
Activity Private  Cooperative Private  Cooperative Private  Cooperative Total
Directly productive activiies
Agricultural work 150 434 505 509 278 127 310
Animal care 028 012 170 oM 524 14 201
Handicraft 038 002 032 0ot 017
Household maintenance activities
Child care 053 090 002 092 057 173 062
Food preparation 269 227 063 042 100
Fuel gathering 049 03 001 026 036 026
Water fetching 035 057 001 006 046 022
Going to mill 048 037 014 026 003 030 024
Other 145 0 41 078 024 045 026 067
Nonwork time
Personal hygiene 044 024 020 024 o4 050 036
Visit 124 081 117 121 042 138 100
Mourning and funeral 089 071 086 067 047
Conversation 038 058 053 044 0 47 177 068
Eating meals 055 066 077 064 072 072 068
Drinking coffee 021 016 062 016 005 002 020
Rest 057 031 062 051 012 117 053
Prayers and going to church 017 003
Sickness 009 136 016
Miscellaneous 025 014 029 040 009 006 019
All activities 1306 1209 1295 1268 12 61 1183 1267

Time Devoted to Various 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 during the peak season to 3 5 hours a day dur-
ing the slack season The average time allocated to
agricultural work—crop farming—dropped sharply
from 3 1 hours a day during the peak season to 1
hour a day during the slack season

On the other hand, time devoted to activities
such as carning for animals, miscellaneous activities,
gathering fuel, fetching water, and other household
maintenance activities increased from 3 hours a day
during the peak season to 4 2 hours a day during
the slack season Making fences and gathering fuel
were the two most important activities during the
slack season Marketing, preparing food, and
fetching water also received increased attention
during the slack season The amount of time de-
voted to making handicrafts and going to the mill
remained constant

Contrary to expectations, time devoted to non-
work activities, which were presumed to have a
strong leisure component, did not increase much
during the slack season The amount of time spent
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resting and taking care of personal hygiene and
resting also remained constant

The nonsleeping time showed a slight increase
from 12 7 hours a day during the peak season to
13 2 hours a day during the slack season, tenta-
tively suggesting that people sleep for a shorter
amount of time when they are not engaged in hard
work

Thus, the agricultural slack season was not an
idle time, but mstead was a time when other di-
rectly productive activities, such as caring for ani-
mals and making capital investments received more
attention Especially for women, the slack season
did not necessarily mean more leisure time Activi-
ties that are considered the domamn of women—
preparing food, caring for children, and fetching
water—are not seasonal

Fairly effective utilization of the available labor
1s possible due to the existence of many different
tasks distributed over the year The mixed-farming
system of highland Ethiopia requres 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 1s always something to
be done on the farm ”



Issues in African Rural Development 2

Table 3 Average time allocation during the slack season (hr/day) Oudie Village Ethiopa 1987-88

Aduit female Adult male Children
Activity Private  Cooperative Private  Cooperative Private  Cooperative Total
Directly productive activities
Agricultural work 117 294 307 083 007 102
Animal care 047 o2 292 105 460 214 234
Handicraft 028 119 003 017
Household maintenance activites
Child care 038 105 011 017 045 o068 044
Food preparation 273 161 087 079 112
Fuel gathering 099 115 o0 051 254 087
Water fetching 082 089 020 072 045
Going to mill 026 069 014 019 006 021
Other 282 248 019 037 065 032 115
Nonwork time

Personal hygiene 029 042 024 053 043 057 o#
Visit 076 129 129 274 056 14 111
Mourning and funeral 062 054 123 172 009 056
Conversation 025 047 047 082 080 030 031
Eating meals 060 092 094 092 084 104 085
Dninking 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 042 024 200 138 162 148 124
All activities 1345 1399 13 68 13 86 1257 12 86 1322

In the private sector directly productive activi
tics were carricd out mamnly by men and children
The two most important components were crop
farming and amimal care Tiavel to fields accounted
for 9% of the ume allocated to crop farming

Individuals on private farms allocated their time
differently than members of the cooperative farm
did Women on the cooperative farm spent on av-
erage, as many as 4 5 hours on directly productive
activities during the peak season These women
spent only 4 8 hours a day on household-mainte-
nance activities which was less than the 6 hours a
day that women in the private sector spent on these
activities In an attempt to amehorate labor short-
ages the cooperative farm has tried to mobihize
women to work n the fields and pays them on a
work-point basis for doing so Labor shortages are
more ntense on the cooperative farm due to the
high land man ratio the difficulties in openly using
huired labor and the nigiwdity of the ume schedule for
the cooperative

Children performed many directly productive
activitics  espectally amimal care Children 1n the
private sector spent a greater proportion of their
ume n these activitics than anyone else did Amimal
care 15 an indivisible task 1t requires one person
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regardless of their age or gender and 1t often over-
laps with other tasks, such as playing and making
hats In addition childien partuicipate in crop farm-
ing and housework Children participate 1n more
housework during the slack season The daily aver-
age amount of time that children devoted to house-
hold-maintenance activities increased from 2 hours
(private) and 35 hours (cooperative) during the
peak season to 3 hours (private) and 51 hours
(cooperative) during the slack season

Men rarely participated mn housework Even
during the slack season men did not help women
Tasks such as food preparation and child care were
never done by men during the study period The
only type of housework that was done by men was
slaughtering amimals The time-allocation study
also revealed that men almost invariably devote
more time to nonwork than women and children do

This study demonstrated that directly productive
activities  were not the only useful activities
Household-maintenance activities were important
for the survival of the household Most of the ac-
tivities categorized as nonwork were either socially
or physiologically useful Under these circum-
stances 1t was difficult to determine the amount of
pure leisure time available to households The
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boundary between work and leisure was blurred
Moreover, seasonal unemployment was not con-
spicuous In the study area

Conclusions

This study assumed that conventional methods
overestimate surplus labor and underestimate the
contributions of women and children to the survival
of the household Both quantitative and qualitative
methods were used to show that 1t 1s questionable
whether there 1s a labor surplus in Ethiopia The
existence and magnitude of labor underutilization
depend on the underlying definition and assump-
tions about the relevant variables Using a broad
defimtion of work, 1t was demonstrated that labor
underutilization is often overestimated labor short-
ages rather than labor underutilization, exist in the
study area The major factors indicating the exis-
tence of labor shortages are long working hours
(about 13 hours a day), the widespread use of hired
mugrant labor especially during peak seasons, ex-
tensive use of child labor, especially tor ammal
care and the existence of overlapping activities mn
housework The study revealed that everybody,
mncluding young children, was busy almost
throughout the year

However, disguised unemployment may exist in
the study area Many of the activities designated as
necessary may have leisure components For ex-
ample, rest may be both time for regaiming energy
after hard work and time spent 1dling Disguised
unemployment can manifest itself n a leisurely
pace of work ansing from the practice of work-
stretching and work-sharing by family members
The high frequency of certain nonwork activities,
such as visiting friends, conversing, and drinking
coffee may indicate the existence of disguised un-
employment Additional disguised unemployment
mught be discovered through a study of mterhouse-
hold variations 1n technical efficiency of labor use

The time-allocation study also revealed patterns
of the gender division of labor 1n the study area To
a considerable extent, women’s and children’s la-
bor was substitutable and complementary This
pont suggests that further research 1s required to
investigate the tenability of the hypothesis that

women 1n the agricultural households must have a
pronatalist incentive” (Yotopoulos and Mergos
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1986) Childbearing may be the most effective way
available for rural women to reduce the backbreak-
mg arduousness of household maintenance activi-
ties However, further research 1s required to de-
termine the relationship between the demand for
children as herders and parents’ preferences for
schooling

Household maintenance, an activity that was
primarily done by women with the assistance of
children, was composed of numerous, regular, and
often overlapping daily chores of short duration but
high frequency per umit of time Moreover, the
amount of time required for housework was 1rre-
ducible beyond a certain technically and culturally
determmed mimimum level, even during slack sea-
sons On the other hand, the existing gender-divi-
sion of labor was so rigid that men were rarely 1n-
volved 1n housework This implies that, under the
given circumstances there 1s a himit beyond which
women’s labor cannot be mobihized for farm work
without reducing the welfare position of the house-
hold

Women were involved to a limited extent 1n food
production The gender division of labor in farm
work can be considered gender-sequential (Ellis
1988, 178-179) or task-specific Women s labor in
the field 1s largely restricted to certain tasks such
as weeding and harvesting Women do not engage
in other activities, such as plowing Therefore,
women are not mn a position to produce crops on
their own This suggests that women s labor 1s 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 in 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 farming systems 1n Africa
has Iittle relevance to the conditions of this area

In a rural setting characterized by a semi-subsis-
tence economy and an imperfect labor market, 1t 1s
unrealistic to explain existing patterns of the gender
dwvision of labor 1n terms of the principle of com-
parative advantage, which says that gains from
specialization are generally sufficient to explain
why men do not participate in household work In-
stead, the most likely explanatory vanables deter-
muning the gender division-of-labor patterns in the
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study area are social and cultural norms, type of

farm technology cropping patterns, and the physi-
cal environment
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Effects of Exchange-Rate Liberalization
and Input-Subsidy Removal on the
Competitiveness of Cereals in Ghana

Samuel Asuming-Brempong
Department of Agricultural Economics
University of Ghana

SUMMARY

Exchange-rate liberalization and the deregulation of input 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 liberaliza-
tion and removal of mnput subsidies on the productivity and competitiveness of cereals

Based on primary 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 prices of cereals were analyzed
for 1986 to 1992 The study shows that exchange-rate liberahzation and the removal of
agricultural input subsidies have had substantial impact on cereals 1n Ghana

The productivity of land under cereal cultivation, on the average, increased between 1986
and 1988 when the most important agricultural nputs (fertilizers, 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 lib-
eralization policy was implemented Also, high production costs and the subsequent de-
crease 1n productivity resulted in a worsening of the financial returns per hectare to maize
and rice farmers i particular

The protection enjoyed by cereals produced in Ghana has been eroded as well For rice
nominal protection declimed from 54% i 1988 to 20% in 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 nullet also declined from more than 40% in 1988 to only 4%
1992 Moreover high mput cost resulted n all cereals except rice moving from positive ef-
fective protection (about 33% for mechanized maize and more than 70% for improved sor-
ghum and mullet) in 1988 to taxation by 1992 (35% implicit tax on maize and 6% on sor-
ghum and muillet)

In terms of competitiveness, the effect of liberalization and input-subsidy removal on ce-
reals in Ghana has been mixed Whereas the competitiveness of sorghum and mullet 1m-
proved between 1988 and 1992 both at the farmgate and wholesale levels (probably be-
cause they require fewer imported mputs), maize and rice showed deterioration n
competitiveness at the wholesale level Moreover, the cereal price relatives showed that
these policies, which tend to protect the importable cereal (rice), adversely affected the
production of the exportable cereal (maize)

The analyses imply that government’s objective of increasing cereal productivity to attain
food self-sufficiency and food security suffered a setback under the liberalization policy
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because 1t resulted 1n a resource squeeze on the cereal subsector If the government contin-
ues to pursue productivity increases for cereal farmers as a policy objective, 1t will be nec-

cssary Lo introduce some type of selective subsidy that 1s both input and crop specific and
that also encourages private-sector participation

ctween 1960 and 1980 Ghana < economy

was characterized by frequent changes in

government ind lack of coherent and consis
tent policy measures  resulting in gross macro-
ceonomie  mismanagement  Per  capita  income
dechined by mote than 30%  An overvalued cur-
rency caused mmports to rise as exports declined
resulting in a worsening balance of payments posi-
ton ind rsing external debt (a situation that was
iggravited by declimng world commodity prices)
The unfworible macioeconomic environment ad-
verscly affected the productive sectors of the econ-
omy causing shortfalls in food production particu-
larly cercals (Asicdu-Saforo 1989)

In responsce to the parsistent cconomic decline of
the 1970s and carly 1980s the government insti
tuted the Fconomic Recovery Program (ERP)
1683 A major focus of the ERP and the associated
Structural Adjustment Progrim (SAP) in the 1980s
wis food sIf sutficiency  particularly for cereals
At the sime ime  the SAP emphasized economic
hiber iz tion that dercgulated financial input and
output and hbor markets This paper ¢xamines the
cxtent to which exchange-rate hiberalization and
input subsidy removal (which are integral compo-
nents of the ceonomic hiberalization policy) have
affected the competitivencss of cercals i Ghana
and food sl sufficiency objcctives

A basic philosophy behind the ERP and SAP
has been that the negative growth of real gross do-
mestic product 1 the 1970s and early {980s re
sulted from policy induced distortions (Chand and
van Til 1988) Therefore by adopting relevant pol-
1Ly measures and removing the distortions, the
ceonomy could move to ats production possibihity
frontier A major strategy of the program has there-
forc becn to realign relative prices to provide n-
centives to the productive sectors of the economy
This was to be achicved through exchange rate
fiscal monctary trade and payments policies Be-
sides the large ind repeated devaluations of the
cedt which have become the centerpiece of the re
form program the relative prices of large number
of items have been reahigned For example the
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price of cocoa, Ghana s major export crop was
repeatedly revised upwards, while subsidies on
farm nputs (fertihzer seed, machmery etc) and
support prices for certain foodcrops (maize, rice)
were abolished by the end of the 1980s

Because the bulk of agricultural output in Ghana
comes from small-scale farmers and because agri-
culture 15 the largest sector of Ghana’s economy,
the effect of policy reforms on small-scale farmers,
particularly food-crop farmers strongly influences
aggregate agricultural output For example, suc-
cessive currency deprecations under the exchange-
rate liberalhization policy have increased the domes-
tic cost of agricultural inputs beyond the reach of
most small-scale farmers The extent to which such
developments (e g, high production costs) have
affected smallholder productivity as farmers adopt
improved technological packages most of which
include mported technology (e g fertihzer) are
still obscure to the economist and policy maker
Also because the ability of smallholder food pro-
ducers to achieve their objectives of profit maxim-
zation or at least satisfy their subsistence and food
security needs 1s affected by the prevailing policy
environment, 1t 15 crucial to closely examine the
policy-productivity linkage 1n the food sector More
specifically the competitiveness of foodcrops, and
cereals 1n particular, may either be enhanced or
adversely affected by the economic hberalization
policy This paper attempts to provide empirical
evidence of the policy effects of the liberalization of
exchange rate and the removal of agricultural input
subsidies on the productivity and competitiveness
of cereals in Ghana

The study addresses several questions relevant to
government objectives of increased agnicultural
productivity and food self sufficiency To what ex-
tent has exchange-rate hberalization affected the
level of protection and competitiveness of cereals
produced i Ghana” By how much has removal of
subsidies on agnicultural mnputs increased or de-
creased smallholder productivity and therefore ag-
gregate agricultural output?

The objectives pursued 1n this paper thus are
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to determme the competitiveness of cereals
(maize, rice, sorghum, and muillet) produced in
Ghana and how these cereals have been af-
fected by exchange-rate liberalization and
mnput-subsidy removal policies

to determine the level of protection for cereals
generated under the economic hberalization
policy

to estimate by how much the agricultural mput-
subsidy removal increased the production costs
of cereals in Ghana, and therefore 1ts effect on
productivity

To address the above 1ssues, the following were
hypothesized

e Exchange-rate liberalization has enhanced the

competitiveness of cereals in Ghana

The economic hberalization policy (1e, re-
moval of mput subsidies and administered out-
put prices) has eroded the protection enjoyed
by cereal farmers 1n Ghana

Agricultural 1nput-subsidy removal has n-
creased the cost of production of cereals and
thereby reduced farmer productivity

It should be noted that changes in protection re-
flect changes 1n (a) exchange rates, (b) domestic
output prices, (c) international prices, and (d) port,
transport, and distnbution charges In addition
changes 1n exchange rates alone could substantially
change levels of protection (Salinger 1986a)
Simularly, competitiveness of cereals may be en-
hanced or reduced as a result of the above factors,
1n addition to changes in farmer productivity How-
ever, large changes particularly in exchange rates
usually obscure productivity changes

Cereal Production in Ghana

In Ghana traditional small-scale farmers produce
most foodcrops (cereals, roots and tubers, vegeta-
bles) and cash crops (cocoa coffee, pineapples,
etc ), even though large-scale commercial farming
exists in many areas Traditional small-scale farm-
ers produce for household consumption and the
market, and their operations are characterized by
limited (or negligible) capital base, low-level inputs
consisting mainly of hand tools, and ummproved
seeds from the previous harvest Land 1s generally
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abundant, and access to land 1s not a major con-
straint except n 1solated locations particularly m
forest areas However, household farms are usually
less than a hectare in size Although much work
has been done 1n recent years to introduce modem
technology to farmers technological innovation
among traditional small-scale farmers occurs so
slowly that 1ts impact 1s not easily ascertained or
noticed For example, the prevalence of shifting
cultivation obscures the mimimal advances made m
the introduction of modern intensive farming prac-
tices to traditional small-scale farmers in Ghana

Large-scale farming using modern methods (ma-
chinery, agricultural chemicals, improved seeds,
etc ) 1s practiced mainly 1n the savanna zones of the
country (coastal savanna and northermn savanna)
and produces entirely for the market The savanna
has fewer trees and therefore 1s conducive to the
use of machinery Cereals mainly maize and rice
are cultivated 1n these zones n large fields using
modern technology even though small-scale farm-
ing 1s the predominant practice

Cereals are produced in all 10 adminstrative
regions of Ghana However five ecological zones
(based on environmental conditions and soil types)
may be distinguished the coastal savanna, the nor-
thern savanna, the transitional zone (forest-savanna
transition), the semi-deciduous rainforest and the
high rainforest

A large variety of crops (both for food and cash)
are therefore cultivated by farmers Monocropping
1s common with tree crops while foodcrops are
usually grown under mixed-cropping Systems ex-
cept 1n areas where maize and rice are highly com-
mercialized The concentration of production of
specific cereals tends to follow the agro-ecological
zones

Maize 1s produced in all zones both as subsis-
tence crop and cash crop But the commercializa-
tion of the crop 1s concentrated in the transitional
zone where 1t 1s cultivated more as a monocrop on
fields averaging about 3 hectares per farmer,
though a few farms may cultivate up to 100 hec-
tares or more Cultivation 1s usually done n two
crop seasons (major and minor seasons) except mn
the north where the ummodal rainfall pattern allows
only a single annual cropping Where maize pro-
duction 1s predominantly for subsistence 1t 1s
usually mixed with sorghum muillet and cassava
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(1n the North) or with cassava cocoyam, and plan
tain (1n the transitional and forest zones)

Rice culuvation 1s common in all agro-ecological
sones but predommant in the northern savanna
zone (mainly upland rice) and coastal savanna zone
(imgated nce) Rice cultivated 1n the northem
savannd zone 1s usually grown on large fields,
averaging 20 hectares per farm, and mechanized
This sone accounts for more than 60% of the rice
produced 1n the country In the coastal savanna
rice 15 cultivated mainly under 1rmigation (the north
also has much rice under irrigation) and is highly
commerclalized Valley bottom rice cultivation 15
becoming increasingly important 1n the forest areas

Sorghum and muillet are cultivated under similar
agro ccological conditions and predominate in the
northcrn savanna <one though they are marginally
produced n the transitional zone Cultivation 15
mainly around houses and in small fields averaging
less than a hectare per farm Even though pure
stands of sorghum or mullet are not uncommon

these crops are usually cultivated with maize and
Cdssdva

Cereals among the Major
Foodcrops in Ghana

Maize rice, sorghum, and mullet the four main
cereals produced 1in Ghana constitute a major com-
ponent of the country s foodcrop subsector Maize
15 the major staple food It accounts for 55% of all
cercals produced in Ghana Sorghum (contributing
20%) millet (16%), and rice (9%) follow n that
order The other major foodcrops are plantains and
roots and tubers notably cassava, yams, and
cocoyam

Table 1 indicates that nice showed a modest 3%
annual growth from 1970 to 1990 the highest
among all the cereals even though production de
chined by about 2% per year 1n the late 1970s The
average growth rate for maize for 1970 90 was less
than 1% and production actually dcclined between
1970 and 1980 Sorghum and mullet production fell
by 13% and 2 3% per year, respectively  during
1970-90 On the other hand, 1t should be noted that
maize production increased significantly between
1980 and 1990, growing at over 5 6% annually
Among the other major foodcrops produced in
Ghana, production of plantain yam and cocoyam
declined during 1970 90, and cassava showed a
minimal growth rate less than 1% On the average
therefore cereals seemed to have performed better
mn terms of production increases over the 20-year
period than other major foodcrops Also, the
growth rate figures indicate that except for maize
the output of cereals n 1990 had not significantly
changed from the 1980 levels

Rice 15 the most important cercal import About
half the rice consumed in Ghana each year 15 1m
ported (commercial imports and food aid) This 1s
significant because rice consumption i Ghana 1s
growing particularly among urban dwellers

Maize importation 15 minimal It 15 usually done
{more often n the form of food aid) to meet emer-
gency needs Since 1985 there has been no maize
importation aside from 1987 when only 10,000
tons were imported On the other hand Ghana ex-
ported about 20,000 tons of maize to Angola n
1990, indicating that the country could become a
net exporter of maize if the economic environment
improved in favor of maize production

Table 1 Production growth rates (%/yr) of major foodcrops in Ghana 1970-90

197075 197580 198085 1985 90 197080 198090 197090
Cereals
Maize 577 064 232 800 -2 66 562 074
Rice 898 -197 500 025 273 266 327
Sorghum -5 46 an 372 -530 -1 66 -128 -134
Millet -292 230 -235 -750 -038 —4 49 -234
Other foodcrops
Cassava 008 415 124 -233 213 -0862 069
Plantain -4 83 504 900 -816 —4 44 -142 -257
Yam —4 40 -519 133 1132 -4 22 670 -018
Cocoyam -0 65 —4 57 123 -1 89 -254 -039 ~1 41

Source Agneulture in Ghana Facts and Figures 1891
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Overview of Agricultural Policy

Industrialization and modermization of agricul-
ture have been the central economic policies of suc-
cessive governments 1n Ghana s post-independence
era Modern agriculture has been viewed as the
source of cheap basic food as well as the foreign
exchange essential for the purchase of industnial
capital goods and raw materials Government food
policies have emphasized the production of cereals
and starchy staples for food self-sufficiency and the
maintenance of buffer stocks to provide security
against crop failure and other natural hazards

The first major agricultural policy reform oc-
curred after independence in 1957 when the gov-
ernment of Kwame Nkrumah scrapped the second
phase of a 10-year development plan (Five-Year
Development Plan 1959-64) inhernited from the
colomal administration in 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 industrialization and
modern agriculture Food production, particularly
cereals was emphasized The overall increase m
cereal production within the plan period was ex-
pected to be 52%

A second agricultural 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 nvolvement of the state in industry and agrn-
culture was discouraged Instead, a new 3-year de-
velopment plan (1968-70) was launched The focus
was to correct the disequilibrium 1n the system
through import liberalization, devaluation of the
cedi, and deflationary monetary and fiscal policies
An effort was made to hamess the potentials of the
private sector for economic development Major
components of this plan were setting up seed 1m-
provement and multiplication programs for food
grains (mainly cereals) and the establishment of an
agricultural development bank to provide credit to
farmers Subsequent governments n the 1970s
followed similar plans and promoted the production
of cereals and other foodcrops

A third agricultural policy reform was nitiated
with the launching 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 against a background of persistent economic
decline of Ghana’s economy n the late 1970s and
early 1980s The rehabilitation phase of the ERP
(1983-86) included a program for the agricultural
sector Ghana Agricultural Policy Action Plans
and Strategies (1984 86) (Minstry of Agriculture
1986) Highlights of the plan were self-sufficiency
in the production of cereals, maintenance of ade-
quate stocks of grains, particularly maize and rice,
to ensure availability of food during the lean season
(March-July), price stability, and provision of
maximum food security aganst crop failure and
other natural hazards The strategy of the govern-
ment was to emphasize maize, rice and cassava
during the 1984-86 period and increase productiv-
ity m high potential areas (including urigated ar-
eas), while encouraging production in other areas
The second phase of the adjustment process (the
stabilization phase, 1986-88) emphasized increased
productivity and iternal price stability in the agri-
cultural sector Specific policy goals included at-
taining self sufficiency in cereals, starchy staples
animal protein foods, and agro-industnal crops,
maintaining buffer stocks for reasons of price n-
stability and food security, improving storage,
processing, and distribution systems in order to
reduce post-harvest losses by 50%, increasing ex-
port of nontraditional crops, improving the per-
formance of the hvestock and fisheries subsector,
strengthening the policy formulation capacity of the
Ministry of Agriculture, mmproving agricultural
research, credit, and marketing facilities, and
ensuring high enough returns to efficient farmers to
promote the adoption of improved technology to
increase the productivity of Ghanaian agriculture to
levels comparable to those prevailing at the inter-
national level (Mimistry of Agriculture 1986)
During the second phase of Ghana s adjustment
program, the government actively promoted cereal
production 1n pursuit of food security objectives
For example, every year the government raised the
guaranteed mummum prices for maize and rice,
which had been 1n operation since the late 1960s,
and subsidies of essential farm inputs such as fertil-
1zers, machinery, and other agricultural chemicals
continued, though on a reduced scale Also, al-
though there had been continual depreciation of the
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Table 2 Nominal exchange rates of the ced:
(€/US$), 1970-92 (December average)

Auction / Forex
Year Official’ Parallet® Interbank Bureau
1970 102 164
1971 103 175
1972 132 164
1973 116 149
1974 115 173
1975 115 199
1976 115 29
1977 115 920
1978 115 896
1979 275 1556
1980 275 1587
1981 275 2625
1982 275 6167
1983 2033 76 58
1984 3599 13500
1985 54 37 160 00
1986 8921 170 00 150 00
1987 23000 190 00
1968 23100 31500
1989 30200 34500
1990 34500 37000
1991 38900 398 00
1992 580 00 610 00

Sources Official rate Statistical Services Accra Parallel rate
Salinger (1986) Auction/interbank and Forex Bureau rates Bank
of Ghana Accra

® Exchange rate fixed by government regulation
® Exchange rate on the black market

cedi (a hub around which the entire adjustment
process revolved) this was partially controlled as
the government had an auction rate side by <ide
with a Forex rate on the free market (table 2)
Under the third phase of the adjustment process
(hberahzation and growth phase) which started n
1989 the major goals included deregulation of
commodity and service markets to reduce domestic
price distortions as well as liberalization of export
and 1import markets Government agricultural pol-
icy aimed at  providing an enabling environment
for the efficient production of food and agricultural
raw materials at competitive world prices by en-
couraging those commodities and value added ac-
tivitics where Ghana has both comparative and
competitive advantage (Agriculture in Ghana
1991) The food and agricultural development
strategy of the government was set out m the
document Medium Term Agnicultural Develop-
ment Program  which has been widely publicized
A« part of the hiberalization program the guar-
anteed mimmum prices for maize and rnce were
abolished and all subsidies removed including
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subsidies for agricultural mmputs On the average
the prices of most agiicultural chemicals used in
cereal production mncreased in excess of 40% per
annum between 1986 and 1992 The cedi was al-
lowed to float and find 1ts own level m a free and
competitive market and the cedr devalued (in
nominal terms) from about €90 in 1986 to €580
per US dollar in 1992 (table 2) Ferulizer impor-
tation and sales, for example, which hitherto had
been under a government program, were privatized,
and domestic prices of fertilizers doubled or tripled
between 1990 and 1992

On the other hand importation of food com-
modities has been hberalized making imported rice
m particular compete strongly with domestic rice
Indications are that more rice has been imported
stnce 1990 when the trade hiberahization policy
came nto effect, but the statistics are not available
10 substantiate this

Thus both macroeconomic and sectoral policies
have directly and mndirectly influenced agricultural
production resource use farm income and prices
of agricultural mnputs and outputs Although 1t 15
too early to assess the total response of farmers to
these policy changes the high cost of agricultual
inputs seems to have shifted resources away from
agriculture (Asuming Brempong and Asante 1991)
It 15 therefore not certain whether the objectuve of
making the Ghanalan domestic markct more com-
peutive thiough hberalization has so far had any
positive effect on the foodcrop subscctor

Analysis and Discussion

The liberahization phase under the adjustment
program 1n Ghana has been implemented based on
the postulate that the fixed exchange rate system
and restrictive trade practices impinge on the pro-
ductive sectors of the economy (particularly agri-
culture) through their influence on relative prices
and therefore resource allocation among sectors A
flexible exchange rate within a competitive market
framework on the other hand could provide the
needed stimulus for growth and could move the
economy to 1ts production possibility frontier 1n all
sectors Because cereal production 15 fundamental
to the foodcrop subsector of Ghana s economy,
liberahization 1n the agnicultural input and output
markets coupled with the effects of flexible ex
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change rates at the macroeconomic level largely
determine the level of incentives or disincentives to
cereal production Levels of productivity at the
farm level (for various technologies), measures of
protection and comparative advantage, and the ef-
fect of flexible exchange rates on relative prices
constitute the framework within which the effect of
liberalization policies on cereal production m
Ghana were analyzed

Data sources

The study used both primary and secondary
data Primary data included a base-line survey of
farms selected by random sampling from Ashant,
Brong Ahafo, Volta, Northern, Upper East, and
Upper West regions—regions where cereal pro-
duction 1s concentrated and that include areas
where privatization of agricultural inputs was n-
troduced earlier than in others (e g , Brong Ahafo)
For example Northern, Ashanti and Brong Ahafo
regions are noted for maize production while sor-
ghum and mullet production are confined mainly to
the Northern, Upper East, and Upper West regions
Also Volta (coastal savanna zone) and Northern
regions are noted for rice production Secondary
data included mput and output prices that generated
data for analyzing levels of protection competi-
tiveness of cereals and the effect of exchange rates
on price movements

Productivity

Agricultural productivity can be measured
terms of output per unit of land, labor, and capital
as appropriate It 1s also possible to determine the
extent of productivity by comparing the optimum
output per unit of land with the actual output per
unit of land This comparison indicates the unutil-
1zed potential available One can also use the pz
tential population carrying capacity of agriculture
as an ndication of unutilized capacity and therefore
resource availability (Dapaah 1989) In this analy-
sis, productivity was measured 1n terms of output
per unit of land (1 e, yield), ceterts paribus This 1s
based primanly on the notion that in Ghana, access
to land, per se, 1s not a major constraint to cereal
production Farmers therefore have the option of
tapping the full potential of their farm lands by

49

Table 3 Average cereal yields in Ghana 1986-92
{kg/ha)

Production method 1986 1988 1992
Maize
Traditional 1000 1000
Improved (draft) 1800 2000 2200
Advanced mech 2400 2500
Tractor ownership 2500
Tractor hire 2500
Rice
Traditional 1 000 1000 800
Improved (draft) 1400 1500 1 200
Mechanized 2000 2200
Tractor ownership 1 800
Tractor hire 1 800
Irngated 3500 4000
Tractor ownership 4000
Tractor hire 4000
Sorghum
Traditional 600 1000 800
Improved 1100 1200 1350
Millet
Traditional 600 1 000 700
Improved 1100 1200 1200

Sources For 1986 Salinger (1986a) For 1988 Asante
Asuming 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

employing optimal levels of relevant inputs which
invariably constitute their major constraints

Table 3 shows that the productivity of land un-
der cereals increased between 1986 and 1988, but
declined between 1988 and 1992 particularly for
the traditional production methods except for
maize Even though the decrease in productivity
was not substantial for the other production tech-
nologies, one would expect an increase in produc-
tivity between 1988 and 1992 a period of govern-
ment policy aimed at increasing productivity and
food self sufficiency Moreover, the 1992 crop year
had good rainfall, 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 prices in real terms
(table 4) Nomunal prices for maize and rice dou-
bled between 1986 and 1992 but the 1992 prices
were only about half of 1986 prices 1n real terms
Maize and rice farmers were therefore worse off in
1992 than in 1986 or 1988 On the other hand the
nominal prices of sorghum and mullet increased
more than six-fold between 1986 and 1992 and
their real values per ton were higher in 1992 than 1n
1986 (even though 1988 real values were much
higher) indicating that growers of these crops were
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Table 4 Nominal and real farmgate prices (C/ton) of
cereals in Ghana, 1986-92

1986 1988 1992
Crop  Nominal Real Nommnal Real Nominal Real
Maize 22600 469 28000 326 45000 257
Rice 60200 1248 18000 910 150000 856
Sorghum 13800 286 68000 792 95000 542
Milet 13800 286 65000 758 85000 456

Source Computed from data from the Ministry of Agriculture
Accra and Statistical Services Accra

better off in 1992 Probably as the prices of maize
and rice increased consumers turned more and
more to sorghum and millet which can be used as
substitutes 1n many respects especially in the north-
em part of the country

Table 5 shows a worsening of the financial re
turns per hectare for maize and rice farmers Maize
farmers, other than those using tracitional methads,
had deficits in both nominal and real financial re-
turns For nice even though the financial returns
per hectare were positive (except for farmers who
did large-scale mechanized farming with their own
tractors) they were much lower in 1992 than
1986 and 1988 Even for sorghum and mullet the
financial returns per hectare increased by more
than four umes between 1986 and 1988 but were
cut 1n half between 1988 and 1992

The relative production costs for cereals (table
6) follow the same trend except that there are no
comparable figures for 1986 and 1988 The impor-
tant point 15 that even though the price of cereals 15
the same on the average (because farmers sell in the
same market) different production technologies
mncurred different costs to produce a kilogram of
cercal For example maize produced by improved
draft technologies cost €133 57/kg as compared
with €110 89/kg on farms that were mechanized
but hired tractor services for farm operations
Thus farmers using hired tractor services for
mechamzation were better off The high production
cost for cereals 1n 1992 may also be inferred from
the fertilizer-maize price relationship In 1986 only
I 6 kilograms of maize was needed to buy 1 kilo-
gram of nutrient but in 1991 3 4 kilograms of
maize were needed to buy | kilogram of nutrient
(table 7) With fertilizer prices rising in 1992, the
ratio 1s still increasing

It should be noted that 1t 15 becoming mncreas-
ingly difficult for farmers to purchase and operate
tractors by themselves due o the high cost (the cost
of a standard tractor plus basic implements in-
creased from about €4 5 million i 1986 10 more
than €10 mullion in 1992) A few farmers continue

Table 5 Summary of nominal and real financial returns of cereals in Ghana 1986 92

(C/ha)
1986 1988 1992
Production method Nominal Real Nominal Real Nominal Real
Maize
Traditional -5 550 -076 26 988 154
Improved (draft) 11675 242 3 464 040 -68 079 -388
Advanced mech 11 047 229 -9 003 -105
Tractor ownership -107 056 511
Tractor hire —44 499 -254
Rice
Traditional 12781 265 33932 395 16 647 095
Improved (draft) 20725 430 27555 32 17 607 100
Mechanized -7 685 -159 238653
Tractor ownership -22925 -131
Tractor hire 13823 079
Irngated 67 399 1397 170 795 1990
Tractor ownership 97 900 558
Tractor hire 158 359 903
Sorghum
Traditional 3986 083 40 227 469 48 992 279
Improved 9106 189 34194 398 41754 238
Millet
Traditional 3986 083 27 151 316 29132 166
Improved 9106 189 29 065 339 9560 055

Sources For 1986 Salinger (1986a) For 1988 Asante Asuming 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  Farmcost  Total distribution Total distribution Total production
Production method® (kg/ha) (C/ha) (C/ha) cost (C/ha) cost (T/kg) cost (C/kg)
Marze
Traditional 1 000 59 400 67 975 33213 3321 11206
Improved (draft) 2200 51 000 200 199 35868 3589 13357
Advanced mech
Tractor ownership 2500 45 200 245914 22142 2214 126 89
Tractor hire 2500 49 200 204 437 22142 2214 11089
Rice
Traditional 800 63 600 79393 29713 2971 205 00
Improved (draft) 1200 56 400 129173 36 638 36 64 227 37
Mechanized
Tractor ownership 1800 48 000 220771 37138 3714 25510
Tractor hire 1800 48 000 183 816 37138 3714 22089
Irngated
Tractor ownership 4000 86 400 337192 43 638 43 64 204 11
Tractor hire 4000 86 400 297 206 43 638 43 64 186 61
Sorghum
Traditional 800 55 200 64 107 6 500 650 9153
Improved 1350 48 000 117 326 7 500 750 99 81
Millet
Traditional 700 57 600 663 66 7500 750 107 71
Improved 1200 48 000 116 863 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 efficient tractors at high cost,
while most farmers depend on hining tractor serv-
ices (where available), which 1s 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 techniques show negative
returns for maize and rice (table 5), this may not
sertously affect the farmer’s operations because
some 1nputs are not costed by farmers (eg,
farmer s labor, family labor seed, etc) Thus the
farmer usually looks only at his income over direct
cash expenses and considers his activity profitable,
at least 1n the short run However, for the analysis,

Table 7 Ghana Fertilizer/maize price relationship

Year Maize price” Fertihzer price” Ferlizer/maize
(C/kg) (C/kg) price ratio
1983 24 40 091 004
1984 1180 735 062
1985 1825 2480 140
1986 2710 4300 159
1987 5120 7170 140
1988 4550 12710 280
1989 40 50 191 00 470
1990 69 80 24050 340
1991 7000 24050 340

Source International Fertilizer Development Center 1991
®Average August to October (1e low price period)
°Avg per kg of nutrient for 15 15 15 and ammonium sulphate
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all inputs have been costed (e g, family labor 1s
given an imputed cost equal to hired labor, and
child labor 1s assumed to cost half as much as an
adult)

Protection and comparative
advantage

Smallholders, who produce the bulk of Ghana s
agricultural output, are greatly influenced by the
policy environment and the set of ncentives 1t gen-
erates These incentives can be measured n terms
of the financial returns per hectare, the return to
fammly labor, nominal rate of protection effective
rate of protection, domestic resource cost ratio, and
the terms of trade between agricultural and nonag-
ricultural sectors (Scandizza and Bruce 1980,
Asuming-Brempong 1989, Asuming-Brempong and
Flinn 1990) The ncentive structure generated
under the liberalization program was analyzed us-
ing a number of descriptive statistics, including the
nominal protection coefficient (NPC), the effective
protection coefficient (EPC), and domestic resource
cost (DRC) *

“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 nomunal protection rate when
measured n percentages) measures the deviation
(or shortfall) of domestic wholesale prices from
thar world market or border prices An NPC
greater than 1 imphes that the domestic product 15
protected On the other hand, an NPC less than 1
indicates negative protection or taxation This may
be cxpressed as follows

NPC, =P/ 1P/ (1

where NPC, 15 the nomunal protection coefficient
for the jth commodity P, 15 the domestic price of
commodity ; and P," 1s the border price of com-
modity y (expressed in domestic currency)

The NPC 15 converted to percentages as nominal
protecuion 1ate (NPR) to simplify interpretation by
the formula

NPR = (NPC - 1)100 2)

The EPC (or effective protection rate when
measured n percentages) 1s defined as the excess in
domestic value added (at domestic prices) over
free trade value added (at world prices) It indicates
the combined 1mpact of price polictes on outputs
and tradable nputs on producers incentives and
thercfore 1t reflects the incentive afforded for n-
vestment 1in an industry It can be expressed as
EPC,= v,/ V) where EPC, s the effective protec-
tion coelficient on the jth activity V15 the value
added at domestic prices n the jth activity and V)
15 the value added at world prices (or international
prices) To facilitate computation the EPC may be
decomposed into 1ts output and input components
as follows

Iy A
o o b b
lpc,{P, —E_;a,jp, /| P —;a,,P, ]

where

d,, = quantity of the ith input used to produce one unit
of the jth output

P, = domestic price ot the rth input

P = domestic price of the jth commodity

P = border price of the ith nput

P = border price of the jth commodity
An EPC greater than 1 indicates positive protec-

tion (1 e the commodity enjoys an implicit subsidy

nterhinking components and being expheit 1n 1ts assump
tions concernming tix subsidy components as well as tradable
nontrad ible cost bre ikdowns (Salinger 1986)
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on 1ts 1nputs or protection on its price or both),
while an EPC less than 1 imples taxation (or
negative effective protection) The commodity 15
netther protected nor taxed when EPC 15 | When
converted to percentages the EPC 15 called the ef
fective protection rate (EPR) The formula for con
version 1s EPR = (EPC - 1)100

The DRC coefficient was employed as a meas-
ure of comparative advantage or international com-
petitiveness of ccreals produced in Ghana The
DRC coufficient measurcs the opportunity cost of
producing a unit of commodity by employing do-
mestic resources rather than importing it DRC 15
usually expressed opportunity cost of domestic re-
sources (1in domestic currency) divided by net for-
eign exchange earned or saved (in foreign currency)

or
where

Y , = quantity ot sth primary nontraded tactor used 1n
the production of a unit ot the jth commodny

MP' = marginal physic Ul product of the sth nput 1n ats
best alternative use & (or the domestic market price
of the factor which 15 used as a surrogate when

margindl products ue ditficult to compute as 1n this
analysis)

P ' = domestic price of the sth input

P = border price of the yth output (¢ 11 for imports
fob forexports)

A, = quanuty of traded input ¢ used in producing one
unit of the jth output

P, = border price of the nh traded mput (¢ 11 for

imports f o b for eaports

A DRC greater than 1 indicates an nefficient
activity This means that 1t costs more 1n domestc
resources to produce one unit of the product than it
will cost to import the same unmit On the other
hand, a DRC less than | imphes that the activity 15
efficient and should be encouraged A negauve
DRC however ndicates negative value added at
world prices

(P,‘ —Ez;AUFj‘

DRC= Y Y,MP"P'/

sm]

Levels of protection

The major determinants of the level of protection
in the economy are domestic output prices, ex-
change rates nternational or border prices, and
transport and other distribution charges Notwith-
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standing the limitations of the nomunal protection
measure (for example, 1t does not account for the
effects of commercial policies on real exchange
rates or changes 1n terms of trade, and 1t 1s limited
to output prices and 1gnores the mput side), 1t pro-
vides a convenient way of showing the divergence
between domestic and international prices of com-
modities The nominal protection rate 1s only mar-
gmally positive for all cereals except maize, indi-
cating that exchange-rate reform and changes in
other variables have eroded most of the protection
enjoyed by these crops over the years For example,
in 1992 the level of protection for rice was only
20%, for sorghum and mullet 1t was only 4%, and
maize was taxed at the rate of 1% (table 8)

A more appropriate ndicator of protection,
which incorporates the effects of price interventions
at both the mnput and output levels and the effects
of commercial policies on real exchange rates, 1s
the effective rate of protection It 1s defined as the
percentage excess (or shortfall) of domestic value
added over value added 1n border or world market
prices at the shadow exchange rate There has been
a marked deterioration 1n levels of effective protec-
tion enjoyed by all the cereals and this may be at-
tributed mainly to the increase in input cost due to
the market Iiberalization policy Except for maize
(all production techniques) and mmproved mullet
production, all cereals enjoyed some minimal levels
of effective protection in 1992 (table 8) Rice farm-
ers who own tractors enjoyed the highest level of
effective protection (35%), while mullet produced
using traditional technology was the least protected
(3%) On the other hand maize farmers who owned
tractors were taxed most (35%)

Comparative advantage

Comparative advantage 1s the ability of a coun-
try to produce a umit of a commodity at lower op-
portunity cost of the domestic cost of production
(social and economic) employed than obtaiming 1t
by imports or some other means The indicator
used as a measure of comparative advantage 1n this
analysis 1s the domestic resource cost coefficient
(DRC) The DRC 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 muillet had
DRC coefficients less than 1 at both the farmgate
and wholesale levels, indicating that these crops are
competitive, and that Ghana has comparative ad-
vantage 1n producing them This 1s a marked im-
provement 1n the performance of these crops over
their 1988 levels A major reason may be that rela-
tively fewer imported inputs are employed in pro-
ducing them Rice and maize, however, show dete-
rioration 1n their competitiveness at the wholesale
level, even though they continue to be competitive
at the farmgate for all techmques of production
Maize production by improved draft technique
showed the highest DRC value, 3 59, indicating
that this techmque of production 1s the most un-
competitive For rice, mechanized rice production
where the farmer owned a tractor proved to be the
most uncompetitive (DRC 2 49) mainly because
the purchase cost and operating cost of tractors m
Ghana are now prohibitive as a result of the liber-
alization of mput and output prices This was also
true with maize production where the farmer owned
a tractor, in which case DRC was 2 48 (table 8)

Sensitivity analysis

A basic limitation of the DRC measure 1s that
being static, 1t does not incorporate the effects of
changes mn the important variable over time One
way to remedy this shortcoming 1s to conduct a
sensitivity analysis to see what effect changes in
these key parameters will have on the DRC esti-
mates Even though yield, exchange rates, transpor-
tation rate, domestic and mnternational prices of the
commodity, and tradable inputs used to produce 1t
are all key varniables in DRC analysis, sensitivity
analysis was done using yield and transportation
rate only because of their importance under the
present economic environment

Table 9 presents the combined effects of simul-
taneously increasing yield by 20% and reducing
transportation rate by 10% on the levels of protec-
tion and comparative advantage of cereals The
sensitivity analyses indicate that increasing yields
and reducing the transportation (or distribution)
cost of cereals in Ghana substantially improved
theirr competitiveness by about 20% to 50% For



Issues in African Rural Development 2

Table 8 Profitability protection and comparative advantage of cereals in Ghana 1992°

Financial DRC
Production method” profit farmgate NPC NPR EPC EPR Farmgate Rural Wholesale
(C/ha) (%) (%) market market
Maize
Traditional 26 988 099 -1 o -9 042 051 119
Improved (draft) -68 079 099 -1 073 -27 032 o4 359
Advanced mech
Tractor ownership  -107 056 099 -1 063 =35 043 056 248
Tractor hire —-44 499 099 -1 o -9 039 049 161
Rice
Traditional 16 647 120 20 117 17 075 081 125
Improved (draft) 17 607 120 20 125 25 067 074 162
Mechanized
Tractor ownership -22 925 120 20 135 35 06 074 249
Tractor hire 13872 120 20 124 24 048 058 161
Irrigated
Tractor ownership 97 899 120 20 132 32 024 034 140
Tractor hire 158 358 120 20 132 R 017 025 103
Sorghum
Traditional 48 992 104 4 103 3 051 057 068
Improved 41 754 104 4 094 -6 039 047 062
Millet
Traditional 29132 104 4 103 3 069 075 087
Improved 9 560 104 4 092 -8 054 062 078

Source Computed from field data

NPC = nominal protection coefficient NPR = nominal protection rate EPC = effective protection coefficient EPR
= effective protection rate DRC = domestic resource cost

®Advanced mechanized for 1986 and 1988 (for maize and rice) are equivalent to tractor ownership/hire for 1992
and irngated nice for 1986 and 1988 are also equivalent to tractor ownership/hire (under irmgated rice) for 1992

Table 9 Sensitivity analysis Increase yield by 20% and reduce transport cost by 10%

Financial DRC
Production method  profit farmgate  NPC NPR EPC EPR Farmgate Rural Wholesale
(C/ha (%) (%) market  market
Maize
Traditional 35988 100 0 092 -8 032 040 096
Improved draft —47 964 099 -1 086 -14 019 026 164
Advanced mech
Tractor ownership -84147 100 0 081 -19 025 033 121
Tractor hire —21 590 100 0 093 -7 024 032 097
Rice
Traditional 31333 120 20 120 20 059 064 101
improved draft 40 048 120 20 124 24 049 054 116
Mechanized
Tractor ownership 10933 120 20 129 29 039 049 14
Tractor hire 47 704 120 20 123 23 032 040 106
Irrgated
Tractor ownership 172 601 120 20 128 28 014 022 092
Tractor hire 231 452 120 20 129 29 009 016 072
Sorghum
Traditional 64192 107 7 106 6 039 045 055
Improved 67 832 107 7 100 0 027 033 046
Millet
Traditional 40332 107 7 106 6 055 066 071
Improved 29 189 107 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
Praduction method® NPC NPR NPC NPR NPC NPR EPC EPR EPC EPR EPC EPR
(%) (%) (%) (%) (%) (%)
Maize
Traditional 110 10 099 -1 119 19 091 -9
Improved (draft) 135 35 110 10 099 -1 189 89 130 30 073 =27
Advanced mech 135 35 107 7 223 123 133 33
Tractor ownership 099 -1 - o -9
Tractor hire 099 -1 - 065 =35
Rice
Traditional 132 32 147 47 120 20 142 42 165 65 17
Improved (draft) 132 32 154 54 120 20 176 76 222 122 25
Mechanized 132 32 154 54 195 95 290 190
Tractor ownership 120 20 24
Tractor hire 120 20 24
Irmgated 132 54 154 54 176 76 204 104
Tractor ownership 120 20 135 35
Tractor hire 120 20 124 24
Sorghum
Traditional 035 -65 143 43 104 4 029 -M 151 51 103 3
Improved 034 -66 143 43 104 4 025 -75 175 75 094 -6
Millet
Traditional 035 -65 152 52 104 4 029 -7 162 62 103 3
Improved 034 -66 152 52 104 4 025 -75 191 N 092 -8

Sources For 1986 Salinger (1986a) For 1988 Asante Asuming 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/ture (under irngated nice) for 1992

example, the DRC for maize produced by tradi-
tional methods improved from 1 19 to 0 96, while
mechanized rice, when the farmer owned a tractor,
improved from 2 49 to 1 41 There was also some
minimal reduction 1n both the level of protection (as
n the case of rice) and taxation (as in the case of
maize) The implication 1s that agricultural policies
that encourage farmers to increase productivity and
also reduce transport cost for inputs and outputs
can mmprove the competitiveness of cereals 1n
Ghana, particularly for maize and rice that are
traded

Changing protection and comparative
advantage

Economic incentive indicators computed at dif-
ferent points over time provide an approximation of
the dynamic environment that 1s usually not cap-
tured 1n static analysis and allow comparative as-
sessment to be made as variables change from year
to year Table 10 shows that the protection for
maize declined between 1986 and 1992 Mecha-
nized maize production (the most common practice
on commercial farms), which enjoyed a 35% nomi-
nal protection and 89% effective protection 1n
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1986, was taxed at the rate of 1% nominal protec-
tion and 9% effective protection by 1992 The
protection for irmigated rice, which increased from
32% nominal and 76% effective in 1986 to 54%
nominal and 104% effective 1n 1988, declined to
20% nominal and 24% effective, on the average, by
1992 Sorghum and muillet, however, moved from
taxation at the rate of 66% nominal and 75% ef-
fective in 1986 to enjoy protection of more than
40% nominal and 70% effective m 1988 But this
protection eroded quickly In 1992 improved sor-
ghum and mullet enjoyed only 4% nominal protec-
tion and were taxed about 6% It could be argued
therefore that the major factors that precipitated the
erosion of protection for cereals in Ghana, particu-
larly between 1988 and 1992, were exchange-rate
liberalization, which made the domestic cost of 1m-
ported nputs such as fertilizer, machmery, lubn-
cants, and agricultural chemicals rather high, the
declining real domestic prices of cereals with the
continual devaluation of the cedi, and the low yields
of cereals

The DRC coefficients (table 11) show that ce-
real production was competitive at the farm level
for 1986 to 1992 DRC estimates remained less
than | throughout the period except for mechamzed
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maise and rice At the wholesale level the com
pctiiveness of maize which improved between

1986 and 1988 by 20% to 40% (on the average)

dechined again by about the same margin between

1988 and 1992 The competitivencss of rice also
improved bctween 1986 and 1988 but rice pro-
duced under irrigation became less competitive
1988 and 1992 as DRC estimates in-
creased fiom 079 to 1 03 or more The competi-

tivencss of sorghum and mullet worsened between

1986 and 1988 but improved between 1988 and
1992 as DRC decreascd from over 1 on the average
to fess than | for all production technologies

The eficct of policy changes on the competitive-

ness of cereals 1n Ghana has therefore been mixed

between 1988 and 1992 Whereas the compeutive-
ness of sorghum and millet improved the competi
tiveness maise and rice (which are the most impor

tant cercals) worsencd probably because more

impotted mputs are used for producing maize and

rice than fo1 producing so1ghum and mudlet

Exchange rates and the trade regime

The 1mpact of the thade regime and exchange-
rate policy may be estimated by relating domestic

prices to the world prices (assuming that the prices
paid to producers m the local market are the most
relevant for the analysis) by Cassel s law or the
law of one price” as follows

P\ = PI Er (l"f\) (l"l\\)

orP, =P, E,F,, where
P, = price paid to the eaportable crop produccr 1n
domestic currency
P, = world price of exportable crop m foreign exchange
E = nomnal (or ofticial) eachange rate
I, = export tax
k, = domestic parallel market price distortion
F, price distorting policy adjustment factor for
caports
Simularly, if one considers food imports and how
much they are sold on domestic parallel matkets
the price paid to farmers on these markcts can be
related to the world price as P, = P, E,, (1 + 1)(1 +
k)or P, = P, E, T\, where P, 15 price pad o 1m-
portable crop producers in domestic currency P, 15
world price of importable crop in foreign exchange
t, 15 import tariff rate T, 1s price distorting policy
adjustment factor for imports L, 15 nominal (o
official) exchange rate and &, 15 domestic parallel
market price distortion
The basic assumption 1s that we are dealing with

3)

Table 11 Changing comparative advantage indicators for cereals in Ghana 1986-92

DRC farmgate

DRC rural market

DRC wholesale market

Production method” 1986 1988 1992 1986 1988 1992 1986 1988 1992
Masze
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 043 049 161
Rice
Traditional 077 058 075 064 081 167 122 125
Improved (draft) o7 061 067 070 074 190 173 162
Mechanized 159 027 035 816 152
Tractor ownership 060 074 249
Tractor hire 048 058 161
Irrigated 034 017 022 124 079
Tractor ownership 024 034 140
Tractor hire 017 025 103
Sorghum
Traditional 040 057 051 063 057 051 083 0es
Improved 020 078 039 089 047 030 12 0862
Millet
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 Asuming 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
irngated rice for 1986 and 1988 are also equivalent to tractor ownership/hire (under irngation) 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-ratios )

Dependent Independent variables
variable  Constant  In (P, /P, In PCY R DW?
In(P:s/P) 49423 0515 -08325 050 187
(09960) (28871) (-1 0104)
In(P:2/P,) -06877 07966 00980 072 177
(-01255) (53315 (0 1078)

“Earller D W estimates which indicated a higher degree of
positive autocorrelation were corrected with the Cochrane Oreut
procedure

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

a small open economy producing three types of
goods exportable crops importable crops, and
nontradable crops Foreign prices, nominal ex-
change rates, export subsidies/taxes, and import
duties determine the domestic nominal prices of
traded goods Supply and demand factors (which
are a function of trade and exchange-rate policies)
determine the domestic nominal prices of nontraded
goods

Now we can itroduce the farmgate price (or
producer price) of nontradables (2 ) and establish a
structure of relative prices between traded and
nontraded commodities

PP =(E,I P)P,(1 ~t)(1 - k) “@
P/ P =(E,/P)P(1 +t)(1+k) )

and
P /P =P/ PY1+)1+k)/ (1-1)1~k) (6)

Equations (4) and (5) indicate that the real ex-
change rate provides a measure of the relative
prices of importables and exportables to home
goods 1n the economy Equation (6) imples that the
domestic prices of importables relative to export-
ables depend on world prices, trade regime, and
other policy measures (e g , tariffs)

Dombusch (1974), Sjaastad (1980), Oyejnde
(1986), and Tshibaka (1986) have demonstrated
that by adopting a three-sector model in which gen-
eral equilibrium 1s 1mplied 1in the nontraded goods
market and relating 1t to equations (4), (5), and (6),
we can establish a relationship (see Oyepnde 1986
and Tshibaka 1986 for the theoretical derivation)

In(P/P)=a+bln(P,/P)+e N

where a 15 a constant, & 1s the incidence parameter,
and e 1s the error term The ncidence parameter, b
determines the induced change 1n the domestic price
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of nontraded goods relative to traded goods that has
resulted from the change in domestic price of 1m-
portables relative to exportables Thus & measures
the effect of trade and exchange-rate changes and
how the resultant changes in relative prices are
shared among the sectors In the context of the food
subsector of Ghana’s economy, maize and rice are
considered tradables and sorghum and mullet non-
tradables

Although the effects of exchange rates and trade
policies on agriculture may be broken down into
two components—substitution effect and income
effect—this analysis concentrated, due to data
limitations, mainly on the substitution effect The
estimated regression equations had per capita n-
come (PCY) included as an additional explanatory
variable because the time series data used violated
the 1mplicit assumption of constant income and
productive capacity made for the model, equation
(7) Thus the estimated equations are of the form

InP/P,=a+blnP,/P, +cInPCY + ¢

The movement of the domestic prices of these ce-
reals both 1n absolute and relative terms, and the effect
of exchange rates on the movement of these prices
were estimated by regression analysis The results
based on annual data for 1980 to 1992 are presented
n table 12 P, 1s price index for maize (exportable
crop), P, 1s price index for rice (importable crop),
P ; 1s price index for sorghum, P 1s price index for
mullet and PCY 1s per capita GDP at 1977 con-
stant prices (as proxy for income) But PCY 1s not
significant for any of the estimated equations, sug-
gesting that 1ts effect on cereal price relatives may
be rather indirect

The estimated value of the incidence parameter
1s significant at the 5% and 1% 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 price
of sorghum relative to maize will increase by
052% as aresult of a 1% nise 1n the domestic price
of rice relative to maize (both of which are traded
cereals) Similarly, the domestic price of mullet
relative to maize will increase by 0 80% as a result
of a 1% nise in the domestic price of rice relative to
maize Thus, for example, 1f the domestic price of
rice (an importable cereal) increases by 1% due to
the imposition of a tariff or some other trade pol-
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icy 1t will generate an implicit tax of 0 80% on
maize (a traded cereal) thereby reducing the rela-
tive incentive to produce maize and at the same
time causing the price of millet (a nontraded cereal)
to rise

Thus exchange-rate  hberahzation and trade
policies which tend to protect the importable cereal
(rice) have adversely affected the production of the
cxportable cereal (maize) and have reduced the n-
centive to produce maize relative to nontraded ce-
rcals (sorghum and mullet)

Summary and Policy
Implications

Ghana s Economic Recovery Program and the
assoclated Structural Adjustment Program (SAP)
have centered on exchange rate hberalizauon and
the dercgulation of input and output markets 1n all
scctors of the economy Particularly n the third
phase of the adjustment process which began 1n
1989 (the hberahzation and growth phase) flexible
exchange rates for the cedi were effected subsidies
on agiicultural mputs were removed and adminis-
tered prices for major agnicultural products (except
cocoa) were abolished The macroeconomic envi-
ronment gencrated under the SAP and its effect on
small-scale farmers who produce the bulh of
Ghana s agricultural output have direct mplica-
tions for aggregate agricultural output, resource
allocwon among sectors, and foreign exchange
carnings This study has attempted to provide some
cmpinical wvidence of the policy productivity, and
compctitiveness hinkages in the cereal subsector of
Ghana s economy More specifically, the effects of
txchange rate liberalization and the removal of ag-
ricultural mput subsidies on the productivity and
competitiveness of cereals 1n Ghana have been
examined

Levels of productivity at the farm level for vari-
ous technologies of cereal production measures of
protection and comparative advantage and the ef-
fects of flexible exchange rates on relative prices of
cereals were analyzed Using pnimary and secon-
dary data the study shows that exchange-rate lib-
crahization and the removal of agricultural nput
subsidies together with other trade policies (e g,
tartffs) have had substantial impact on the produc-
tivity and competitiveness of cereals in Ghana
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The productivity of land under ccreal cultiva-
tion, on the average increascd butween 1986 and
1988 when some of the most important agicultural
inputs (fertihzers machmery cte) sull enjoyed
some levels of subsidy However, between 1988
and 1992 land productivity gencrally dechined as
reduced use of farm nputs due to thar high cost
after liberalization and a policy of nput subsidy
removal was implemented The government objec-
tive of increased productivity in cercal production
for food self sufficiency and food security therefore
suffered a setback under this policy Thus if the
government continues to pursue producuvity In-
creases for cereal farmers as a policy objecuve, 1t
will be necessary to introduce some type of sclec-
tive subsidy that 15 both mput and crop specific
This could be given as credit in the form of inputs
(as part of a technological package) to farmers
The implementation could be done by a private fi-
nancial institution with a government guarantee for
the interest on the credit and the levels of subsidies
nvolved

In terms of financial 1eturns, the effcet of
exchange-rate liberalization and input-subady re-
moval on cereals m Ghana has been nmuxed The
high production cost and the subsequent decrease in
productivity on cereal worsened the financial re-
turns per hectare to maize and rnice farmers For
example on the average maize farmers (except
those using traditional technologies) received nega-
tive financial returns per hectare 1n 1992 On the
other hand financial returns per hectare for sor-
ghum and mullet farmers increased between 1986
and 1992 This was due more to increases in output
prices than to productivity increases

The Iiberahzation policy has resulted n the ero-
sion of protection enjoyed by cereals produced m
Ghana A 54% nominal protection enjoyed by rice
in 1988 declined to 20% 1in 1992 and maize, which
enjoyed a 10% nominal protection in 1988 was
taxed implicitly at the rate of 1% 1n 1992 The
nominal protection for sorghum and millet also
declined from more than 40% in 1988 to only 4%
in 1992 Moreover, high input costs mean that all
cereals except rice moved from positive effective
protection (about 33% for mechamzed maize and
more than 70% for improved sorghum and mullet)
in 1988 to taxation by 1992 (35% mmplicit tax on
maize and 6% on sorghum and millet) The imph-
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cation 1s that the economic environment under the
liberalization policy did not favor cereal production
because 1t resulted in a resource squeeze on the
subsector, particularly for maize, which has poten-
tial for export Considening the importance of
maize to Ghana s food economy (maize 1s the ma-
Jor staple cereal), 1t will be appropriate to put n
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 mullet improved
between 1988 and 1992 at the farmgate and whole-
sale levels (probably because they require fewer
imported nputs), maize and rice showed deteriora-
tion 1n their competitiveness at the wholesale level
during the same period A sensitivity analysis
showed that yield increases for the cereals and
lower transport cost in both the input and output
markets can substantially improve their competi-
tiveness Also, analysis of cereal price relatives
indicates that tanffs (and other such policies) on
rice, which 1s an importable cereal, adversely affect
maize (an exportable cereal) and cause hikes in the
prices of the nontradable cereals (sorghum and
mullet) on the domestic market Thus the imposition
of excessive tariffs may not be the best policy be-
cause of 1ts unintended side effects on other cereals
A more pragmatic policy for cereals in Ghana
should aim at productivity increases through crop-
targeted programs
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Determinants and Effectiveness of
Government Expenditure Policy In
Ghana’s Agricultural Sector

K Yerfi Fosu
Department of Agricuitural Economics
University of Ghana

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 mstrument to
shore up growth 1n Ghana’s agricultural sector, the backbone of the nation s economy De-
spite these efforts, aggregate agricultural productivity generally declined over the study
period, 1960 to 1987, raising questions as to the history, determinants, and effectiveness of
public agricultural expenditures in Ghana

Analysis of data over the study period shows that annual government agricultural expendi-
tures have tended to be low 1 Ghana, averaging 1 50% of gross national product, 1 51%
of gross domestic product, and 8% of total government expenditure In real terms, public
expenditures on agriculture peaked in 1965 and then declined by nearly 80% by 1987

Since becoming a republic in 1960, Ghana’s government has been largely dominated by
military regimes, with civihan governments ruling from 1960 to 1966, 1969 to 1972, and
1979 to 1981 An examnation of agricultural expenditures by government type shows that
the average annual real government expenditures on agriculture have been 71% higher un-
der civihan regimes Whereas 1t has grown by an average of 6 2% per year under civilian
governments, 1t has declined by an average of 1 7% annually under military governments
Although the average share of agriculture in total public expenditure has been nearly
equvalent for the two types of government, a negative correlation 1s found between the
shares of defense and agriculture 1n total government expenditures

The governments of Ghana have variously pursued either a socialist or a market-oriented
approach to national economic development As expected, a comparison of government
expenditures by economic orientation for the years 1960 to 1986 shows that the annual
growth of real government expenditure on agriculture has been higher during socialist re-
gimes than during market-oriented regimes, averaging 6 3% for the former and —6 0% for
the latter Sirmilarly, agriculture’s share of total government expenditures has been shghtly
higher under socialist adrministrations One of the goals of the economic policy reforms n-
troduced into Ghana in April 1983 under the IMF-World Bank-supported Structural Ad-
justment Program 1s to expand agriculture’s share m total public expenditures to 18% The
fact that agriculture’s share i total government expenditures fell from 11 4% 1n 1983 to
6 0% 1n 1986, during a period when market-orniented policies were being implemented,
further supports the hypothesis that market-oriented regimes tend to commut relatively
fewer financial resources to agriculture
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A policy reaction approach 15 taken to ascertain the determinants of government agricul-
tural expenditures Standard economic causality tests were used to test which vanables
may have affected the level of public expenditures on agriculture It was found that gross
domestic product from agriculture, per-capita agricultural income government tax reve
nue total government expenditures and the ratio of agricultural to nonagricultural mcome
have exhibited a causal relationship with the level of public agricultural expendutuies The
growth of public agricultural expenditures was found to be linked to growth in cight van
ables 1including total agricultural output, per-capita agricultural income, the 1atio of agn
cultural to nonagricultural income and total government tax revenue The share of agricul
ture n total government expenditures was also found to be linked to cight vanables
including total agricultural output per-capita agricultural income the ratio of agricultual

to nonagricultural income and prices, the real world price of coffee and the type of eco-
nomic management

These causality test results indicate that public agricultural expenditure levels are deter-
mined by public financial resource availability and the perceived nced to accomplish the
agricultural policy objectives of (1) ncreasing agricultural output (2) ncreasing the n

come of agricultural workers and (3) mncreasing agricultural incomes relative to mncomes
in the rest of the economy

A varying parameter agricultural-output function was used to estimate the cflectivencss of
real government expenditures m increasing aggregate agricultural output The clasticity of
real agricultural output with respect to real public agricultural expenditures was calculated
from the regression results It was found that the average policy-effectivencss clasuicity fos
the pertod 1965 to 1987 was -0 2973, implying that a 10% increase in the weighted vari-
able representing agricultural spending has cormresponded with an average decrcase of
2 97% 1n total agricultural output The effectiveness ot agricultural expenditurc policy ap-

pears to have varied over the study pertod, being least ineffective in the 1980 and most n-
effective in the 19705

The study results clearly show that the type of government and the type of economic man-
agement have made a difference n the level and rate of growth of financial resourccs de-
voted to agriculture The implication 1s that to release public financial resources for agii-
cultural development there 1s need to reduce public defense expenditures and 1o encourage
the democratic election of civilian administrations In addition any drive toward a market

ortented economy should be tempered with careful control of public expenditures to kecp
agnculture from suffering further

The estimated policy effectiveness elasticities indicate that public agricultural expenditure
policies have been generally neffective 1n inducing increases 1n aggregate agricultural out-
put during the peniod It 1s important therefore, to review public expenditure policy in gen-
eral and government agnicultural expenditure policy m particular, if public expenditure
policy 15 to play a meaningful role in Ghana’s agricultural development process

ince Ghana s independence 1n 1957 a series

of governments of varymng pohtical and eco-

nomic persuasions have used public ex-
penditures as a policy instrument to stumulate
growth n the agricultural sector The commitment
to shoring up agricultural productivity with public
cxpenditures has varied over time and by admini-
stration In general the results have been disap-
pointmg The agricultural sector, which provides
over half of the nation s employment and the larg-
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est share of the nation s gross domesuc product,
has been characterized by decliming productivity
over the study period, 1960 to 1987 This raiscs the
questions

What has been Ghana s history of public ex
penditures on agriculture”?

What key factors have determined the amount
of public expenditures on Ghana < agricultural
sector” Has the type of government—civilian
versus military, socialist versus markct-or-
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Table 1 Description of successive government administrations 1n Ghana, 1960

to 1987
Type of Economic

Period Administration government management
1960 66 Convention People s Party (Nkrumah) Cwilan soclalist
1966 69 National Liberation Council {Ankrah/Afrifa) Military market oriented
1969 72 Progress Party (Busia} Ciwvihian market oriented
1972 78 National Redemption Councii {Acheampong) Military socialist
1978 79 (Akuffo) Military soctalist
June Sept 1979 (Rawlings) Miltary socrahst
1979 81 People s National Party (Limann) Cwilan market oriented
1981 83 Provisional National Defense Council (Rawlings) Military socialist
1983 87 PNDC (Rawlngs) Miltary market oriented

ented—affected the share of annual budgets
allocated to agriculture?

What measurable effect have government ex-
penditures had on Ghana s total agricultural
output?

Despite the relevance of these questions to the
effecive management of agricultural growth n
Ghana, these subjects suffer from a dearth of stud-
1es and information As Elias (1981) observes, ex-
1sting studies of public expenditure policy tend to
focus on the macro-economy rather than the agri-
cultural sector, or they are confined to exammning
the effectiveness of specific public programs such
as agricultural research or the development of 1rmi-
gation systems Moreover no empincally tested,
theoretical model of the determmants of agricul-
tural expenditure policy 1s apparent in the agricul-
tural economics lterature Schuh (1981) and
Rausser (1982) observe that the determinants of
agricultural policy decisions are largely unknown
Although general procedures for treating govern-
ment expenditures as an endogenous variable exist
(Heidhues 1976, Latumore and Schuh 1979,
Rausser, Lichtenberg, and Lattimore 1982,
Rausser 1982 Fosu 1986, Fosu 1987, and Theil
1964), most empirical studies treat public agnicul-
tural expenditures as an exogenous variable An
attempt by Elias (1985) to estimate the determi-
nants of government agricultural expenditures em-
pirically was largely thwarted by collinearity prob-
lems nherent m his model and his failure to provide
any theoretical underpinming for the arguments
used 1n his regression equations

Most research relating to the economic policies
affecting agriculture has centered on normative or
prescriptive 1ssues rather than on positive analysis
While the relevance of examining normative 1ssues
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15 indisputable, positive analyses must also be per-
formed 1f the determinants and effectiveness of ag-
ricultural expenditures are to be understood and
future expenditure policy trends are to be predicted
This study attempts to narrow this gap mn knowl-
edge by examining the history and estimating the
key determinants and measurable output effects of
Ghana s agricultural expenditure policy from 1960
to 1987

Pattern of Government
Expenditures on Agriculture

Composition of agricultural
expenditures

Successive Ghanaian governments (table 1) have
expended various amounts of public funds to
stimulate the nation’s agricultural development
Interviews with personnel from the munistries of
agriculture, finance, and economic planning and
from the Accountant General s Department reveal
a lengthy list of agricultural expenditure 1tems

All post-independence governments have fi-
nanced the admmstration of the mmistries and
public corporations accorded a stake in the man-
agement of Ghana’s agricultural sector Public
monies have been devoted to improved seed mul-
tiphication, plant disease and pest control, 1mga-
tion, land reclamation and drainage, land planning
and soi1l conservation, fertilizer import and distn-
bution, and the maintenance of a farm supplies
unmit To encourage livestock production, govern-
ments have financed animal husbandry improve-
ment programs, veterinary services, rabbit projects,
poultry hatchernies, and the acquisition of artificial
insemination matenals Governments have also im-
ported, distributed, and subsidized farm implements
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and mechanical equipment Farmers use of tractor-
hire services has been subsidized particularly dur
ing the Nkrumah and Busia regimes Farm labor
use has been subsidized particularly on cocoa
farms duning the Busia regime The Nkrumah re
gime established state crop farms and mitiated farm
scttlement schemes 1n part to take advantage of the
hydroelectric power generated after construction of
the Volta Dam The Nkrumah regime also allocated
funds for the establishment and maintenance of a
Farm Workers Brigade and the United Ghana
Farmers Cooperative Council Governments have
financed agricultural research and extension activi
ties and the dissemination of agricultural informa-
uon via publications radio and television Rural
infrastructure such as electricity potable water
supply agricultural storage facithities health and
other social services and fieder roads to farming
communities have also been financed or subsidized
by public monies Finally, governments have ex-
pended public funds to support farm product
prices subsidize farm credit and provide cheap
food to urban dwellers The relative importance of
cach of these expenditure items could not be de-
termined due to lack of accessible data

Agricultural expenditure levels
1960-87

Time-series dalta on nominal government agri
cultural expenditures in Ghana shows a dramatic
escalation from 1960 o 1987 This reflects the
rapid inflation 1n the cedi rather than real improve
ment 1n the levels of government resources devoted
o agrculture When nominal tme-series data 15
deflated by the national consumer price index 1t 15
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Fig 1 Real government expenditures on
agriculture 1963-87

Source Ghana Statistical Service and Account General s

Department Figures deflated by national consumer price
index

obvious that real government spending on agiicul
ture peaked in 1965 and has declined by roughly
80% since then Upsuiges i real government
spending n the first half of the 1960s and again in
the 19705 were overshadowed by sharp declines n
real government spending from 1966 through 1969
and from 1981 through 1984 (fig 1)

Data on annual public expenditures on agricul-
ture relative to other economic measures also indi-
cate low and generally declimng levels of govern-
ment assistance to agriculture For example
government agricultural expenditures relative to
GNP averaged 169% | 57% and 1 19% for the
1960s  1970s and 1980s respectively Similai
dechines n agricultural assistance are evident when
government agiicultural expenditures are compared

Table 2 Mean annual government expenditures on agriculture relative
to GNP GDP, agricultural GDP agricultural land area, and labor
employed in agriculture, various periods 1960-87

Variable’

1960s 1970s 1980 87 1960 87
Real agr expenditures (€ millions) 25413 2234 117 47 138 20
Agr expenditures / GNP (%) 169 157 118 150
Agr expenditures / GDP (%) 166 162 117 15
Agr expenditures / GDP A® (%) 438 296 215 299
Real agr expenditures / ha® (C) 96 03 8338 4223 7507
Real agr_expenditures / agr labor unit (T) 13315 109 71 48 06 96 55

Source Ghana Statistical Service Accountant General s Department FAO
“Real figures obtained by deflating nominal figures by the national consumer price index

using constant 1977 prices

®Agricultural GDP Data not available for 1960 64 means exclude these years
“Due to data imitations 1960 64 and 1987 are excluded
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with available data on gross domestic product and
gross domestic product from agriculture, and when
real public agricultural expenditures are examined
per hectare of agricultural land and per unit of la-
bor employed 1n agriculture (table 2)

The share of agricultural spending 1n total an-
nual government expenditures has averaged about
8% over the study period, with a standard deviation
of 299 A high of over 17% was reached in 1980
under the civilian regime of Hilla Limann (People s
National Party) compared with a low of about 5%
achieved in 1987 under the military leadership of
the Provisional National Defense Council With the
exception of the peak years 1979 and 1980, gov-
ernment expenditures on agriculture have ranged
between approximately 5% and 10% of total gov-
ernment spending (fig 2)

Agricultural expenditures Military
versus civilian regimes

Since independence mulitary regimes have di-
rected Ghanaian government over the periods 1966
to 1969 1972 to 1979 and 1981 to the present
(1991) Multary coups occurred m 1966, 1972,
1978 1979 and 1981 Civilian regimes existed
under Nkrumah (Convention People’s Party) from
1960 to 1966, Busia (Progress Party) from 1969 to
1972 and Limann (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
increase in mulitary expenditures would reduce the

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

Annual agr Growth of Agr share or

Type of expend annual agr total annuat

government (€ milions) expend (%) expend (%)
Civikan 2529 62 866
(0 33) (49) (0 36)
Military 1803 -17 815
(0 41) (132) (0 35)

Source Derived from data obtained from the Ghana Statistical
Service and the Accountant General s Department

“Coefficients of vaniation (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
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budget share available to other sectors of the econ-
omy, such as agriculture

An examination of agricultural expenditures by
type of government shows that the average annual
real government expenditures on agriculture have
been 71% higher under civilian regimes than under
military regimes Similarly, real government ex-
penditures on agriculture have grown by an average
of 6 2% per year under civilian regimes, while de-
clining by 1 7% per year under military regimes In
both cases, the coefficient of varnation 1s higher for
the mulitary regime averages, indicating a greater
degree of relative dispersion and uncertainty in the
annual budget amounts dedicated to agriculture
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 agricultural expenditures
relative to total government expenditures 1s nearly
equivalent for the two government types A r-test
shows no significant difference between the two
means at the 5% level of significance (table 3) The
trade-off between government spending on agncul-
ture and defense 1s more apparent when the corre-
lation between defense shares and agriculture
shares of total government spending are examined
by government type The product moment correla-
tion coefficient 1s -0 64 for civilian regimes and
-0 53 for military regimes, indicating an mnverse re-
lationship between mulitary and agricultural shares

%
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Fig 2 Annual share of agriculture in total
government expenditures, 1963 to 1987

Source Derived from figures obtained from the Ghana
Statistical Service and the Accountant General s Department




Issucs tn African Rural Development 2

Table 4 Correlation between the share of agricuiture and the share of defense in annual
government expenditures by government type and period 1960 to 1986

Cwilian Military
Parameter government government 1960s 1970s 1980 86 1960 86
Product moment correlation -064 -053 075 -0 84 021 -051
coefficient? (-23559) (-2 4206) (-3 2071) (~43788) (-04803) (-2 2963)
Degrees of freedom 8 15 8 8 5 15

Source Derived from data obtained from the Ghana Statistical Service and the Accountant General s Department
Note All correlation coefficients are statishically significant at the 5% level except for the1980 86 period

® Figures In parentheses are ¢ values

of total government spending This inverse relation
ship between military and agricultural spending 15
also apparent when expenditure shares are com-
pared by decade (table 4)

Agricultural expenditures by
economic ornentation

The post independence governments of Ghana
have variously pursued either a socialist or a mar
ket-oriented approach to nationil cconomic devel
opment The former mode accords a greater rolc n
the cconomic development process to the public
sector whereas market-onented governments tend
to rely more heavily on the private sector to stimu-
late economic griowth It follows that the growth
rate of real public expenditures on agriculture
would be higher under a socialist regime than under
& market-onented regime

For the purposes of this study the period 1960
to 1965 under the Convenuon People « Party 15
considered to be dominated by the socialist mode of
economic management The periods 1966 to 1968
undcr the National Liberation Council and 1969 to
1971, under the Progress Party saw Ghana adopt-
ing market-oriented policies and according a
greater role to the private sector as compared with
the public sector The National Redemption
Council (NRC) which gained control of the gov
ernment 1n January 1972 switched Ghana back to
the socialist mode of economic management Al-
though the NRC did undergo some metamorphoscs
nto Supreme Military Councit I and Supreme
Mihitary Council Il there was general adherence to
socialist economic policies from 1972 to (979 The
government of the People s National Party which
ruled Ghana from 1980 to 1981 employed market
onented policics Ghana was again switched back
to socialist policies by the Provisional National
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Defense Counal (PNDC)Y in 1982 However, the
need to procuice finanenl resources from multilat
erdl financial institutions such as the International
Maonetary Fund stimulated the PNDC to revert to
matket-orented policies from Apnl 1983 (o date
(table )

As cxpected a comparison of government ex-
penditures by cconomic orientation for the years
1960 to 1986 shows that the average annual
growth rite of ral government cxpenditures on
agriculture has been higher during socialist ad-
munistrations  than dunng market oriented ones
Indeed real government cxpenditure on agriculture
grew by an average of 6 3% per year under social-
15t regimes and fell by 6 0% per year under market
oriented 1egimes (table 5) Agricultuie s share of
total government cxpenditures has been shghtly
higher under sociibist admimstiations 8 5%, com-
pared with 8 2% under market-oriented regimes

Interestingly one of the goals of the economic
policy 1eforms mtioduced in Ghana in April 1983
under the IMF/World Bank-supported Structural
Adjustment Program has becn to increase the share
of agriculturc 1n total pubhc expenditures to 18%
(World Bank 1986) As shown 1n table 6, this goal
has not been met Instead, agricultwie s share of
total government expenditures dechined by an aver-
age of 16 1% per year between 1983 and 1986,
falling from 11 39% of total government expendi-
tutes 1 1983 to 6 05% of total government ex-
penditures m 1986 The fact that these declines in
the agricultural share of total government expendi-
tures occurred during a period when market-on-
ented policies were being implemented by the
PNDC government supports the hypothesis that
market oriented regimes tend to commit relatively
less financial resources to agriculture than do so-
ciahist regimes
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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 1986°

Type of economic

Growth of annual agr Share of total annual

management expenditures (%) expenditures (%)
Market oriented 60 82
(477 (0 40)
Socialist 63 85
{298) {0 32)

Source Dernved 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 dewviation to the reported mean Real figures were
obtained by deflating nominal figures by the national consumer
price iIndex using constant 1977 prices

Determinants of Government
Expenditures on Agriculture

Various objectives have been pursued with the
financial resources Ghanaian governments have
committed to agriculture Among these the key
objective has been increasing domestic agricultural
output Other objectives have included stabilizing
or increasing real farm income, increasing the in-
come of farm labor providing food subsidies to
consumers, and equalizing mcome distribution 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 1s constrained by both domestic and foreign
economic factors as well as political factors
Therefore, economic and political forces coupled
with the combmnation of policy objectives to be
achieved are likely to be the determinants of public
expenditures on agriculture

A govermnment s choice of, and financial com-
mutment 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 (% /yn) share (% / yr)
1983 1139
1984 634 -44 3
1985 569 -102
1986 605 63
1983 1986 (mean) 737 -161

Source Derived from data obtained from the Ghana Statistical
Service and the Accountant General s Department

tween existing and desired levels of relevant policy
variable indicators For example, a higher level of
financial commitment to agricultural output growth
1s expected to occur when recent output growth
rates have been far below desired levels Similarly,
a substantial increase n the consumer price mndex
could stimulate government to increase food subst-
dies to consumers, since food prices are a signifi-
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 variables that
could nfluence public agricultural spending levels
(See Fosu 1989 for a formal theory of the en-
dogenmzation of government agricultural expendi-
ture policy ) Incorporation of all possible variables
would result m multicollinearity problems and a
tremendous loss of degrees of freedom 1n any given
regression equation Therefore, only a subset of the
potential determinants of public expenditures on
agriculture 1s considered

Causality tests

Standard economic causality tests described by
Granger (1969, 1980) can be used to determine
which variables may have affected the level of gov-
emnment spending on agriculture According to
Granger’s notion of causality, i order for a vari-
able W(¢) to cause another variable Z() W()
must encompass some unique mformation concern-
ing what value Z(#) will take n the future There-
fore, given any two vectors of stochastic vanables
W(7) and Z(¢) that are jointly covariance stationary
if the past values of W provide additional informa-
tion for the prediction of Z, then W(r) 1s said to
cause Z(t) m the Granger sense If the mmmum
predictive error variance of Z(f), given the past
values of Z and the current and past values of W,
1s less than the minimum predictive error vanance
of Z(1), given the past values of Z, then W(r) 1s
said to nstantaneously cause Z(t) in the Granger
sense

To examine whether potential determinants of
public agricultural expenditures cause public agri-
cultural spending m Ghana, the following ordmary
least squares regression equations are run for each
Jth determinant
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M
G,(t)=d,+ >.d,G,(t- )+ u (1)

M N
G,(h= ¢ + Z‘UG\('_ )+ Zt‘WI(t— 1Y+t (1)
= [

where G, 15 public agricultural expenditures and u
and «, denote stochastic error terms that satisfy the
normal classical regression assumptions

From the respective sum of squares of the error
terms, SSE(1) and SSE(2) a statistic F, can be
computed for a given sample size S as follows

_ SSE(l)- SSE2) (S-M-N-1)
' SSE(1) N

where 1n the present study, M - N — 1 1s employed

Statistically F, exhibits an F-distribution with
degrees of freedom equal to N, (S-M - N - 1)
The decision criterion for ascertaining causality
reduces to the following If F, 15 greater than the
tabulated F for N (§ ~ M - N - 1) degrees of free
dom at a specified level of significance then the
null hypothesis that the potential determinant W,
docs not cause the level of public agricultural ex
penditure 1s rejected in favor of the alternative hy-
pothesis that W, does cause public agricultural ox
penditure  If causality runs from W, to G, then
public agricultural expenditure 15 endogenous with
respeet to W, Simularly f causahty 15 not found
between the variables then government agricultural
expenditure 1s exogenous with respect to W,

To examine the 15sue of instantaneous causality
the following 1egression equation 1s added

M N
G)=g,+ 2 8,G = )+ ShW(r— 1)+ u, (1)

=1 =0
where u, denotes a stochastic error term that satis-
fies the normal classical regression assumptions
F 15 then computed by denving the sum of squares
of the errors of this equation SSE(3) and inserting
1t nto the following F-statistic

SSE(l)- SSE(3) (S-M-N-2)
SSE(]) (N+ 1)
Using degrees of freedom equal to (N+1) (S - M ~

N - 2) the deciston criterion 1s as follows If F, 1s
greater than the tabulated Ffor (N + 1) (§-M - N

2
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- 2) degrees of freedom at a specified level of sta-
tistical sigmficance then the null hypothesis that W,
does not nstantaneously cause public agricultural
expenditure 15 rejected in favor of the alternative
hypothesis that W, docs instintaneously cause pub
lic agricultural expenditure 1in the Granger sense

Although other approaches to causality testing
have been formulated (Suppes 1970 Sims 1972
Pierce and Haugh 1975 Ficge and Pearce 1978
Bessler Barnett and Thompson 1981 Geweke
1982 and Geweke Mceese and Dent 1982) the
Granger dcfimtion of causality 15 used 1n the pres-
ent study because 1t 15 an opciational one and gives
rise to a simple cmpirical test The usefulness of
causality tests for policy evaluation 15 discussed by
Granger (1988), who also presents some related
recent developments

Causality test results Agnicultural
expenditure levels

The following vartables were tested o determine
whether they caused the level of real public agncul
tural expenditure 1n the Granger sensc
Q, = rcal gross domestic product orniginating in the

agricultur il sector
P = national consumer price index
P, = food component of nitional consumer price index
UP = urban consunier price mdex
UP, = food component of urban consumer price index
P = world agricultural export price index
P =recal {foreign price of cocoa
P, =rcal torcign price of cotice
Y /Y, = ratio of annual mncome ot private ftarm lLibor

and annual income of private manui wturing labor

YL, = agricultural net value wdded per unit of agricul
tural labor

T = real tothl tax revenue

C = real net domestic credit to government

C, = real aggregate agricultural credit

FR = total foreign reserves

G = real total governmient expenditure

G , = rcal total government expenditure on defense

V, = typc of government (military = 1 civitian = Q)

|4 type of cconomic management (soctalist = 1

market oriented = Q)

All causality tests were performed at the 5%
level of statistical sigmficance and Durbin s 4 sta-
tistic was uscd to test for first-order autocorrela-
tion The variables that were found 0 cause the
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Table 7 Determinants of the level of real annual public expenditures on
agriculture in Ghana Causality test results for M-~ N -1

Degrees of Existence of Period

Variable® R Fei freedom Durbins h° causality’ covered
Qa 7205 11 5567 120 —0 7628 yes 1965 87
Yalla 6529 71861 113 NC yes 1970 85
T 6943 67911 122 -1 2868 yes 1963 87
G 6696 53096 121 -0 8670 yes 1964-87
Cc 5385 08744 120 00000 no 1963 85
P 5551 31665 121 NC no 1963 87
P 6187 30289 122 NC no 1963 87
UpP 5560 30994 121 45736 no 1963 87
UP; 6170 29429 122 NC no 1963 87
Py 6135 26430 121 0121 no 1963 86
Peoc 5506 00854 132 -0 2330 no 1963 86
Peot 5322 06108 120 —01195 no 1963 85
Ya/Yn 7537 91100 114 -1 6692 no 1970 86
FR 5591 00644 122 -01574 no 1963 87
v, 5661 0 4358 122 -0 1936 no 1963 87
Vs 6191 30471 122 07102 no 1963 87
Ca 5785 10270 122 -10235 no 1963 87
Gm 5883 14448 121 -0 4785 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 unrestnicted regression Is corrected for serial correlation All the R? figures are for the
unrestricted regression P, 1s used as the deflator for foreign cocoa and coffee prices All other
real vanables were computed using the national consumer price index as a deflator

*Defined in the text
’NC = noncomputable

Causality tests conducted at the 5% level of significance

level of real public agricultural expenditure in the
Granger sense with a 1-year lag are real gross do-
mestic product onginating in the agnicultural sector
(@4, iIncome per unit of labor employed in the agri-
cultural sector (Y4/L,) real total government tax
revenue (7), and real total government expenditure
(G) (table 7)

The varables that were found to instantaneously
cause real public agricultural expenditure in the
Granger sense are the four variables listed above n
addition to the agncultural-nonagricultural income
ratio (Y4/Yy)

These results indicate that the levels of real pub-
lic agricultural spending have been largely deter-
muned by the perceived need to achieve agricultural
policy targets relating to aggregate agricultural
output, income per unit of agricultural labor, and
the mncome differential between agricultural and
nonagricultural workers The level of public finan-
cial resources, as mdicated by real government tax
revenue and real total govemment expenditure, 1s
also indicated as playing a determining role mn the
level of real public agricultural spending
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Causality test results Growth of
agricultural expenditures

All of the variables subjected to causality tests
above, with the exception of the dummy variables
V) and V,, were also tested to determine whether
their growth rates caused the growth rates 1n real
public agricultural expenditures, using a 1-year lag
Three additional ratios were also examined for this
purpose the agricultural-nonagricultural price ratio
(Pa/Py), the share of agriculture in gross domestic
product (Q4/Q7), and agriculture’s share of the to-
tal labor force (L4/Ly)

It was found that the growth of real public agri-
cultural expenditures has been caused, in the
Granger sense, by growth in the following vari-
ables (1) total agricultural output, (2) mncome per
unit of agricultural labor, (3) total government tax
revenue, (4) aggregate domestic net credit to gov-
ernment, (5) world agricultural export commodity
price, (6) agricultural-nonagricultural mcome dif-
ferential, (7) share of agriculture 1n gross domestic
product, and (8) the share of agriculture 1n 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® n’ R Fes Durbins h freedom causalty
Qa 21 6248 8 6670 -0 4737 119 yes
Yalla 14 6173 6 0968 -0 2907 112 yes
T 23 6925 65828 -04233 121 yes
G 22 5674 15283 -0 6852 120 no
C 22 6296 54913 00829 120 yes
P 23 5756 19733 -0 3027 121 no
Py 23 5672 1 5971 -0 2657 121 no
UP 23 5708 1 7555 -0 2091 121 no
UP; 23 5614 13349 ~0 1869 121 no
P, 22 6529 99377 -06719 120 yes
Peoc 23 5824 11642 -0 3224 121 no
Peor 21 5786 2 4088 00173 119 no
YalYn 15 5899 6 4921 ~0 6300 113 yes
FR 23 5625 02230 -0 5777 121 no
Vi 23 6156 27432 -0 1948 121 no
"7} 23 5953 17795 02514 121 no
Gm 22 5795 20455 0 4967 120 no
Ca 23 5630 1 4090 02076 121 no
Pa#/Pn 23 5683 0 4955 02013 121 no
Q/Qr 21 6243 86534 ~0 3304 119 yes
Lalr 21 6255 8 6852 -0 3254 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 V;) as compared with the annual growth rate of real public agrnicultural expenditures

*Sample size

Instintaneous causality 15 observed for three
variables growth i aggregate agricultural output
growth 1n the share of agriculture n gross domestic
product and growth in the share of agriculture in
the total labor force

These results support the hypotheses that policy
objectives related to growth in agricultural output
per capita agricultural income agricultural export
pricc agricultural nonagricultural mcome differen
tial agnculture s share of gross domestic product
and agriculture s share of the total labor force de
termine the growth n real public agncultural ex-
penditures along with financial resource con-
straints represented by government tax revenue
growth and growth m domestic net credit to
government

Causality test results Agriculture’s
share of total expenditures

All of the variables tested above for a causal re-
lationship with growth in real agricultural expendi-
turcs were also tested to determine whether they
caused the annual share of agriculture n total pub-
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lic expenditures The empincal 1esults suggest that
the agricultural policy targets that cause 1n the
Granger sense agrniculture s share of total govern-
ment spending to be high or low arc (1) total agn
cultural output (2) per-capita agricultural income
and (3) agricultural nonagricultural income differ
entials In addition the typc of economic manage
ment and real domestic net credit to government
were found to be detcrminants of agricultue <
share of total government expenditures (table 9)
Instantaneous causality 15 suggested for three vari
ables real world price of coffee agricultural-non
agnicultural price differentials and agnculture s
share of gross domestic product

Effectiveness of Agricultural
Expenditure Policy

Agricultural policy n Ghana has been largely
devoted to imcreasing agricultural output Whether
public agnicultural expenditures have n fact re-
sulted 1n higher levels of agricultural output s,
therefore, a matter of some interest
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According to Tinbergen (1970) an economic
policy instrument 1s effective in stimulating a target
variable 1f the change in the value of the target
variable relative to the change 1n the value of the
policy mstrument 1s greater than zero that 1s if
07/9I > 0 where d denotes a partial dervative and
T and 7 denote the respective levels of the target
variable and the policy mstrument Tinbergen re-
fers to this ratio as the effectiveness coefficient of
the policy instrument

Applying this approach to the policy mstrument,
real public agncultural expenditure (Gy,), and the
target variable aggregate agricultural output (Qa,),
if 004,/0G4, > 0 for the study period, then govern-
ment agricultural expenditure has been effective in
stimulating increased agricultural output The pa-
rameter dQa/0Ga, can be derived from an aggre-
gate agricultural output function

The varying-parameter aggregate agnicultural
output function that was employed 1s specified as
follows

]n QAI = a(l + bU ]n GM"' (a] + b] ]n G_u)]n A,

+(a +b InG,)InL,

+(a;+bInG)InK, +bInW, + U,

where

Q. 1s aggregate agricultural output approaimated by
the real agricultural gross domestic product

G,1s public mput nto agriculture measured as a
weighted average of past real government agricul-
tural eapenditures

L, 1s aggregate labor mput into the domestic agricul-
tural sector approaimated by the economically ac
ttve population 1n agriculture

A, 1s the area under agricultural activities

K, 1s capital mput nto agricultural production ap-
proximated by a measure of overall labor productiv
ity 1n the economy

W, denotes weather approaimated by annual average
rainfall in Ghana

U, 1s a stochastic error term that satisfies the normal
classical regression assumptions
The weights employed mn the defimtion of G,

are based on the rate of depreciation Assuming a

depreciation rate of 5%, as suggested wn the litera-

ture, and applying the conventional mventory ap-

proach for the measurement of stock of physical

capital and stock of technology using geometrically

dechming weights the vanable G, 1s given by

Table 9 Determinants of the annual share of agriculture in total government

expenditures Causality tests for M- N -1

Degrees of  Existence of
Varnable® n® R Fes Durbins h freedom causalty
Qa 22 7406 5 0000 05212 120 yes
Ya/la 15 7612 48750 06793 113 yes
T 24 6892 27500 09442 122 no
G 23 7109 26250 03350 121 no
C 22 7235 50000 Q2745 120 yes
P 24 6942 27500 10238 122 no
P 24 7087 2 7500 09795 122 no
up 24 6924 27500 10256 122 no
UPy 24 7094 27500 09847 122 no
Py 23 6635 0 0000 18105 121 no
Peoc 23 6970 26250 06619 121 no
Poor 22 7497 50000 -00987 120 no
Yo'Yn 16 7712 52500 0Q776 114 yes
FR 24 6668 0 0000 15367 122 no
v, 24 6648 0 0000 1 4682 122 no
Ve 24 7261 55000 05083 122 yes
Gm 23 6635 0 0000 18380 121 no
Ca 24 6737 00000 06997 122 no
P /Py 24 7049 27500 -0 2088 122 no
Q/Qr 22 7144 25000 1 5591 120 no
Loly 22 7059 2 5000 19001 120 no

Source See table 7
Notes The unrestricted regression ts corrected for serial correlation See table 7 for other notes

?Symbols are defined In the text

*Sample size
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{
Gy =Y, 095G,
ra(l
where Gy, denotes the volume of real government
expenditures on agnculture
Government expenditures on agriculture affect
various determinants of agncultural output  For
cxample spending on research and extension ac-
tivitics contributes to improvement n the quality of
all tactors of production Expenditures on fertihz
ors and tmgation conttibute to the productivity of
agricultural land Similarly expenditures on agri-
cultural cducation and rural health contribute to the
productivity of labor making 1t necessary to em
ploy a varying paramcter output equation
The ordinary least squares cstimation technique
was applicd to the regiession cquation yielding the
following cstimation of parameters

0, = 4 1764 + (=50 0256 + & 4767G, )A,
(205T) (=2579)  (2532)

k(139591 - 3 1168G, )L,
(1505)  (1643)

+ (5 5065 - 0 7977G, )K, + 0 0857 TREND
(3478) (2927) (4 064)

R? = 09230 adjusted R? = 08815 F =222558 DW
= 22071
wherc the conventional s-ratios are in parentheses
below the estimated values of the coefficients and
the vartables are 10 natur i logarithms as defined
above

This regression result indicates that the intercept
term and the coefficients constituting the elasticities
of agriculural output with respect to agricultural
land and capital are statistically significant at the
5% level The value for the coefficient of determi-
natton (R?) wmphes that 92 3% of the variation n
rcal aggregate agricultural output 1s explained by
the model The weather variable was excluded from
the final regression cquation because 1t produced
poor statistical results

Based on the regression results the elasticity of
real aggregale agricultural output with respect to
public agricultural expenditures 15 given by

Cocy = 84767InA, -3 1168 1InL, - 07977 In K,
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It can be seen from this equation that the elasticity
that approximates the degree of effectiveness of
public agricultural expenditure policy varies with
the levels of use of agncultural land, labor and
capital formation Because these levels vaiy fiom
year to year the degree of effectivencss of public
agricultural expenditure poficy can vary with time
The higher the elasticity the greater the effective-
ness of the expenditure policy Elasticities of zero
or less mdicate the pohicy was metlcctive 1 in
creasing aggregate agricultnal output

The computed policy-etfectiveness elasticities
for the decades of the 1960s 19705 and 1980s
encompassing the years 19695 to 1987 indicatc that
public agricultural expenditmie policy has buen
generally ineffective in inducing increased total ag-
ricultural output (table 10) The average pohicy-
effectiveness elasticity for the penod 15 -0 2973
This implies that a 10% increase 1n the weightd
variable representing agricultural spending coire-
sponds with an average decrease of 2 97% n ag-
gregate agricultural output between 1965 and
1987 Based on the elasticity results 1t appears that
agricultural expenditure policy was least meffective
n stimulating agricultural output 1n the 1980y and
most meffective in the 1970s

Policy effectiveness elasticities have not been
negative for all years included n the study The
calculated elasticty measure increased from -
08519 in 1965 to 01052 in 1968 From there 1t
fell to -0 8679 1n 1970 nung to ~0 7967 in 1971
Policy effectiveness fell 10 -0 8191 m 1972 rising
to -0 2806 1n 1973 and falling to -0 6496 1n 1974
Between 1974 and 1984 the policy-effectiveness
elasticity mamntamned an upward trend rising to a
high of 02897 1n 1984 The measure subsequently
fell to -0 3356 1n 1985, rose to -0 2325 1n 1986
and fell to ~0 3533 1n 1987

Table 10 Effectiveness of public agricultural
expenditures 1n inducing increased aggregate
agricultural output in Ghana 1965 to 1987

Policy effectiveness

Period efasticty (mean)
1965 69 03414
1970-79 -0 4789
1980 87 -0 0427
1965 87 -0 2973

Source Computed from regression results on the basis of data
obtained and derived from various 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 agri-
culture i Ghana over the period 1960 to 1987
clearly shows that the type of government and the
type of economic management have made a differ-
ence 1n the level of financial resources devoted to
the agricultural sector Civilian governments have
not only outspent military governments 1n the agri-
cultural arena they have increased real public agn-
cultural spending by an average of 6 2% per year
during a period m which the overall rate of public
agricultural spending has declmed dramatically
Further analysis shows the negative correlation
between the share of agriculture and the share of
defense n the nation s total public expenditures

The implication 1s that since military regimes are
not democratic but are imposed on a people
through coups d etat they tend to augment military
expenditures 1n a bid to consolidate their rule The
result 1s that the share of defense in public alloca-
tions rises often at the expense of allocations to
agriculture In the same vem, under a geuerally re-
strictive public expenditure regime, the need to
curtail aggregate government expenditures 1s likely
to be met under a military regime by sharper cuts 1n
agricultural spending

Therefore, to release public financial resources
for agricultural development in Ghana, there 1s the
need to curtail public defense expenditures, includ-
ing military expenditures on new machmery and
equipment This, 1 turn, suggests that the size of
Ghana’s military be drastically reduced and that
democratically elected civilian regimes be encour-
aged n lieu of military regimes

Similarly, the historical record shows that
socialist regimes are assoclated with an increase mn
average real agricultural spending of 6 3% per
year, whereas market-oriented regimes are associ-
ated with a decline 1n agricultural spending, averag-
ing -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 maintaining agriculture’s
share of government spending

Given that the current level of public expendi-
tures on agriculture 1s nadequate, these results
suggest that any drive toward a market-oriented
economy should be tempered with careful control
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of public expenditures to keep agriculture from
suffering

Causality test results using the Granger method
indicate that public agricultural expenditure levels
are determmned by public financial resource avail-
ability and the perceived need to accomplish the
agricultural policy objectives of (1) mcreasing ag-
ricultural output, (2) increasing the income of agri-
cultural workers and (3) increasing agricultural
mcomes relative to mcomes in the rest of the
economy

The estimated policy-effectiveness elasticities
indicate that public agricultural expenditure poh-
cies have been generally meffective in inducing -
creases 1n aggregate agricultural output during the
period There 1s the need, therefore, to review pub-
lic expenditure policy 1in general and government
agricultural expenditure policy m particular if
public expenditure policy 15 to play a meaningful
role in Ghana s agricultural development process
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Fertilizer Pricing and Distribution Policy In
Ghana

W Kwadwo Asenso-Okyere
Institute of Statistical, Social, and Economic Research
University of Ghana

SUMMARY

To meet increasing demand for food resulting from rapid population growth, high rate of
urbamization and moderate increases n per capita income, the government of Ghana has
launched the Medium-Term Agricultural Development Programme (MTADP) The pro-
gram was aimed at achieving at least 4% per annum growth 1n the agricultural sector But
1t 15 not possible to realize the objective of the MTADP without a technological trans-
formation of Ghana s agriculture, which has traditionally been sustained through a system
of shifting cultivation This system, whose success depended upon abundance of land, 1s no
longer sustainable as a result of the mcreasing pressure on land due to high population
growth, which has given rise to more ntensive methods of cultivation

Because the level of consumption of fertilizer in Ghana 1s one of the lowest in the world
the current cultivation practices are leading to the degradation of soils and reduction of
productive capacity To save Ghana s agniculture, steps must be taken to increase the
availability and consumption of fertilizer in the medium-term Ghana s strategy for in-
creasing fertilizer availability and consumption has been to privatize the supply and distri-
bution of the input However, at the same time, subsidies on fertilizer were removed which
tended to dampen demand

Using data from primary and secondary sources, this study investigated some of the causes
for the low level of utilization and low volume of prnivate retailing of fertilizer in Ghana af-
ter instituting price and distribution reforms The major foodcrops to which farmers apply
fertilizer are maize and rice However, survey results indicated 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 attributed
to lack of knowledge on the efficacy and methods of application of the input and the high
price of the mput 1n the absence of credit

Despite attempts to improve the supply of fertilizer, many of the farmers who use the mput
st1ll complain about difficulty in obtaining their supplies Although the participation of the
private sector n fertilizer supply and distribution has resulted in the availability of new
forms of fertilizer, especially high-yielding low analysis materials, the response of the
private sector to the privatization scheme has generally been poor The low participation of
the private sector n the fertilizer privatization scheme can be attributed to a number of
reasons including dechining primary demand due to increased prices, accumulation of large
stocks m the warehouses of the Ministry of Agriculture, which has had a discouraging
effect on speculators, the continued participation of public sector organizations 1n fertilizer
retailing which has dampened the enthusiasm of many private retailers, the low margins
wnstituted by the government, which made fertilizer retailing unattractive when compared
with other alternatives, lack of tramning for retailers in handling the specialized product,
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ibsence of credit to meet the large capital outlays needed to acquire a few tons of fertilizer,
the mitial pan terrorial pricing policy(umform throughout the country), which discour-
aged retulers from selling fertilizer in localities far from the warehouses

The ¢xistence of poor markets for cereals has tended to mnhibit the development of private
input marketing The failure of the cereals market to arrest seasonal fluctuations 1n price
led to an intarventionist policy by the government through the operation of a farm-gate
price support scheme for maize The scheme failed to provide the requisite incentives to
producers due 1o deficiencies in 1ts operation The government could not act as the buyer
of last resort as 1t was able to handle only about 6% of the market due to logistic and fi-

nanctal problems

he agnicultural scctor wis no exception to
the cconomic detertoration that Ghana expe-
ricneed 10 the 1970s and carly 1980 which
resulted from masguided domestic policies some
times exacerbated by external factors Output of
tood and cash crops declined 0 3% per annum be-
tween 1970 and 1980 ind the index of gnicultural
production (1969 71 = 100) stood 1t 82 1n 1980
Cacal production which oxeeeded domestic de
mnd by 200 000 tons in 1971 73 registered a def-
1t of over 330 000 tons in 1981 83 Production of
starchy stiples foll from 7 9 mullion tons 1n 1974 to
4 1 mulhon tons by 1981 Cocoa production which
peaked 1t S60 000 tons i 196364 £l to just
156 000 tons in 1983/84
In 1983 the government launched the Economic
Recovery Program (ERP) to reverse the dechne i
the cconomy The um of the ERP was to provide
incenttves  for ncreased production <o that the
ceonomy could be put on a sustained growth path
A modcst annual growth of 2 8% was achieved for
the agricultural sector durning the 1984 90 period
but that ws msufficient to mect an nsng demand
resulung from rapidly oxpanding population high
urbwnization  and moderite mereases it the per
capita mmcome  To address this state of unstable
cquiibnium  Ghana s Mcdium-Term Agrnicultural
Devclopment Progrim (MTADP) aims to achieve
at least 4% annual growth in the agnicultural sec-
tor The obpctive of the MTADP cnnot be ac-
comphshed without a technological transformation
of Ghana s agriculture which for some time was
sustamned by traditional shifting cultivation The
system allowed the soil to be rejuvenated by a fal-
low penod aftar 1+ pertod of cultivation However
duc to mercased pressuie on the land due to popu-
lation increases the length of the fallow period has
been significantly reduced and many farmers have
adopted morc ntensive methods  of  cultivation
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without the use of chemucal fertilizers or organic
manures The result 15 degradation of soils and re-
duction of productive capacity

The consumption of fertlizer in Ghana 1s among
the lowest 1n the world In 1988 Ghana used less
than 5 kilograms of plant nutrients per hectare of
arable land as compared with 6 4 kg/ha in Mal,
21 5 kg/ha in Malaw: and a world average of 98 7
kg/ha (FAO 1989) In 1990, Ghana’s total fertihzer
use was about 11 600 nutrient tons This level of
use replemshed less than one seventh of the nutri-
ents removed by crops

As a step toward increasing the use of fertilizer,
the Government of Ghana re-organized the exten-
sion services and privatized the distribution of the
mput to make 1t more widely available However,
at the same time as part of Ghana s Structural Ad-
Justment Program the subsidies on fertilizer were
removed over a 3 year period

Research Problem

The productivity of Ghanaian farmers has been
low and has improved little during the last 20
years Through the Sasakawa Global 2000 Pro-
gram and other programs, 1t has been demonstrated
that when farmers use improved seed and fertilizer
and follow recommended agronomic practices, the
yield of maize can reach as much as five times the
Ghana s present | t/ha average

Ghana has a relatively well-established agricul-
tural research system Through the activities of the
faculties of agriculture of the three universities and
the seven agricultural research mstitutes under the
Council for Scientific and Industrial Research,
proven technology exists that could tremendously
increase the productivity of farmers and the output
of many farm products However, productivity 1s
still low despite the revamping of the extension
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services to better inform farmers about yield-in-
creasing technology It 1s obvious that the major
reason for the low productivity 1s the low levels of
fertilizer application

To resolve the 1ssue, certain 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 pri-
vate sector in fertilizer distribution? What are the
major mnput and output marketing problems faced
by farmers that militate against the adoption of
technology and improved practices?

Research Objectives and
Approach

This study mvestigated causes of the low adop-
tion of fertilizer in Ghana after price and distribu-
tion reforms were mstituted Specifically, the ob-
Jectives of the study were to

1 Review the efficiency of the prnvatization
scheme for the supply and distribution of fertil-
1zer and to 1dentify the causes of the private sec-
tor’s low participation 1n the retailing, wholesal-
ing, and importation of fertilizer

Investigate the causes of the low level of utiliza-
tion of fertihzer despite improved extension
services

Determune whether problems associated with
marketing of maize are disincentives for the use
of fertillizer
Data for the study were obtained from primary
and secondary sources Primary data collection
comprised informal discussions with Ministry of
Agrniculture officials and surveys of farmers and
traders 1n fertilizer and maize Both personal inter-
views and focus-group discussions were conducted
to obtamn primary information

The study was undertaken 1n the Nkoranza dis-
trict i Brong-Ahafo Region Savelugu district in
Northern Region, and Hohoe district in Volta Re-
gion Brong-Ahafo and Volta regions have the
longest history of privatization of the fertilizer in
the country because the pilot scheme took place
there Northermn Region was chosen because 1t 1s the
largest producer of maize 1n Ghana, which happens
to be one of the crops on which fertilizer 1s apphed
most
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A total of 313 farmers were nterviewed 103 n
Nkoranza district, 82 n Savelugu district and 128
m Hohoe district A questionnaire was used to n-
terview all the farmers on the supply and distribu-
tion of fertilizer and the demand problems for the
input Maize marketing questions were also posed
Focus groups of six to eight farmers were formed
for discussions on fertilizer problems

Secondary data on the number of registrants
active dealers, and the volume of fertilizer they
have handled from 1989 to 1991 were obtamned
from the Crops Input Development Unit of the
Ministry of Agniculture Results from other studies
were also consulted and used 1n the analysis

Conceptual Framework

To increase production, the price mechanism 1s
often manipulated to create incentives for adoption
of productivity-enhancing technologies and area
expansion Common nterventionist policies are the
imposition of input subsidies or the establishment
of price-supports Ghana has used both schemes n
1ts agricultural policy implementation with unsatis-
factory results Currently both input subsidies and
price-support schemes have been discontinued 1n
Ghana

Subsidies and level of input use and
product output

Panel A n figure 1 1illustrates the relationship
between price of input X and the quantity of X that
will be utilized with a given technology and output
market conditions With the withdrawal of subsidy
(P, - Py) the quantity of X utilized drops from X, to
X, In panel B the total physical product, or output
as a result of the use of input X drops from Q, to
¢, with the removal of the subsidy The economic
region of production 1n panel B 15 9, to Q,, where
the margimnal productivity of X increases with an
increase 1n the use of X If the original level of use
of X was such that production was n the efficient
region 1t 1s possible that the removal of subsidies
could bring the level of production to the nefficient
region (below Q,) However removal of subsidies
can elimmate excessive use of the nput (beyond
X;) to the level that would bring production to the
optimal region Therefore we can conclude that
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Pnce
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Fig 1 Impact of subsidies on level of input use
and product output

when the level of use of the input 15 above X; with-
drawal of subsidy (or an increase in price) would
be desirable whereas when the level of use 15 be-
low X, a {all in price or a subsidy would be needed
1o boost use of the input to ensure efficiency, ce
teres paribus

The dibate on the menits of mput subsidies goes
buyond techmical efficiency Subsidies have tended
to breed social vices and have even promoted
misallocation of resources When the subsidized
commodity 15 distributed by a central agency, it
tends to lead to nepotism and corruption any ume
there 15 scarcity of the input When price differen-
tials exist between the subsidizing country and a
neighboring country, there 1s often smuggling of the
commodity <o that the benefits of the policy do not
fully accrue to those for whom 1t was mtended
Equity goals may be undermined by subsidies
Large quantities of the subsidized inputs may be
purchased by the rich and the large-scale farmers
so that very little reaches the poor and small-scale
farmers At the macroeconomic level, financing the
subsidies strains the government budget and may
misalign national prionties

Price supports

To the profit-maximizing producer a lower input
price or higher output price or both will promote

increased production In this respect apart from
stabihzing prices and the mcomes of producers
output price-support schemes have been used to
serve as incentives for the adoption of technology

Basically two types of price-support schemes
have been implemented by countries that have msti-
tuted output price incentives (1) floor price sup-
port or guaranteed mmmum price and (2) price
band support

Floor price support

In the floor price, or guaranteed minimum price
scheme, a price 1s set and nterventions are intro-
duced so that the market price does not fall below
that price The intervention usually consists of pur-
chasing excess produce from the market at the sup-
port price to prevent market forces from bringing
the price below the guaranteed minimum level In
figure 2, ABC 1s the demand curve and P, 15 the
guaranteed mimmum price or floor price of the
commodity In the segment AB market forces de-
termine the price When supply becomes greater
than Q, the government purchases the excess at
price Py, so that the market price stabilizes at P
over the segment BC One major problem of the
guaranteed mummum price scheme 1s the nability
of the government or the implementing agency to

purchase all excess supply that comes onto the
market

Price band support

A basic price band policy can be 1illustrated by
two graphs presented in figure 3 In the top graph
P* 15 assumed to be a target price that the govern
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Fig 2 Floor price-support scheme
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Fig 3 Price band policy

ment would hike the market to attain P, 1s the
maximum price at which the government would sell
sufficient maize to satisfy market demand P, 1s
therefore the tngger price for increasing supply P,
1s the mimimum price at which the government will
purchase all the maize that 1t 1s offered and there-
fore serves as the trigger price for decreasing sup-
ply The width of P, and P, 1s the price band

The market 1s allowed to operate without any
government intervention when the quantities de-
manded are between Q, and @, If, in a given year,
the actual production 1s @, the market clearing
price 1s Py, which 1s lugher than the ceiling price of
P,, so the government releases Q, — Q,, of maize
onto the market for sale to keep the price at or be-
low P, Simlarly, if actual production 1s Q,, so that
the market clearing price 1s P, which 1s below the
floor price, the government removes Q, — Q,, of
maize from the market through purchases so that
the price rises to at least P,

Supply and Distribution of
Fertihzer in Ghana

Before privatizing fertilizer as part of the eco-
nomic reforms program launched mn 1983, the
Crops Services Division of the Ministry of Agricul-
ture (MOA) was responsible for determining an-

nual requirements, coordinating procurement tak-
mg delivery of the fertilizer at Tema Port, and
distributing 1t to 1its warehouses, regional stores,
zonal stores, and farm services centers before redis-
tribution to retail outlets There were about 400
MOA outlets for fertilizer throughout the country

In 3 of the 10 regions, Volta, Upper, and North-
ern, government-controlled FASCOM s (farmer
service companies) had assumed MOA s role 1n the
distribution and marketing of fertilizer In the Up-
per and Northermn regions, there were at least 60
outlets for fertilizer and m the Volta region about
40 outlets

Problems that characterized the system during
the period of sole public-sector management -
cluded neffective fertilizer importation, untimely
delivery due to poor assessment of demand, delays
n procurement, slow rate of discharge at port, poor
roads and communication, and unsuitable and m-
adequate storage facilities Inapproprnate types of
fernhzer were frequently imported—Ilow analysis
matenals such as 15-15-15 and ammomum sul-
phate (20-0-0)

Imports of fertilizer have increased 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 following decade, average annual 1mports
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-
tittes fluctuated markedly from year to year Indeed
no mmport of fertilizer occurred mn 1981 and 1983
(Tshibaka and Atsu 1992)

Pnvatization scheme for fertihzer

Studies of MOA fertilizer distribution activities
showed that 1 the light of the government s trade
liberalization policy, the private sector could handle
the activity A privatization program was thus mi-
tiated 1n 1987 with the following objectives

e to phase out government subsidy on fertilizer
over 3 years

e to encourage and register private retailers and
wholesalers

e to train retailers and wholesalers m the storage
and distnbution of fertilizer
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1o withdraw the MOA from the importation
and distribution of the input over the 3 year
period

to have MOA the momtor the impact of the
privatization program and make recommenda-
tions 1o government

Major features of the privatization of fertihizer
imports and marketing policy under the program
were
¢ Duty-free commercial imports

¢ Any orgamzation firm or private party (local

or foreign) could import and market fertilizer

Any type or grade of fertilizer could be 1m-
ported provided 1t was cleared with the MOA
and the Environmental Protection Council

Government  official retail  fertilizer prices
(staring 1n January 1990) would be fixed on a
full cost-recovery basis using the official ex
change rate 1n effect at a ime of purchase

The government would maintain national uni-
form pricing but would not control the selling
price of other importers

The government would continue to import and
market fertilizer until the private sector demon-
strated the ability to supply the market and
there was sufficient competition in the market
to assume fair prices

To allow time o rebuild the distribution net-
works and infrastructure and to phase out subsidy,
the privatization program was implemented over 4
years Thce phasing out process included a transi-
tion period during which the government took the
responsibility  for procuring and  distributing
fertilizer

In the first year private retailing of fertilizer was
to be introduced n the Volta and Brong Ahafo re
gions on a ptlot basis Dealers who mtended to
withdraw fertilizer from the national depot and re-
tail 1t would be registered Retail margins would be
computed by MOA 1n conjunction with the Prices
and Incomes Board to enable the dealers to arrive
at their retal prices Farmers groups and coopera-
tives were 1o recetve the same terms as private
retatlers

In the second year the private retahing system
was to be extended countrywide based upon the
cxperience of the first year Retaillers 1n all
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Table 1 Fertilizer prices and subsidies 1979-90

Price (€/50 kg bag) Subsidy

Year Compound fertihizer  Straight fertiizer (% of price)
1979 10 8 80
1980 15 12 65
1981 30 25 45
1982 30 25 45
1983 58 45 45
1984 440 295 45
1985 440 295 56/62
1986 780 490 36/66
1987 1380 1270 42
1988 2300 1600 30
1989 3350 2100 15
1990 4200 3500 0

Source Ministry of Agriculture 1990

administrative regions were to pay and use uniform
distribution point prices The retail prices were to
provide for retailer margins based on the experi-
ence mn the Volta and Brong-Ahafo regions In
areas lacking retatlers cooperatives or farmers
groups, the FASCOM-s would continue to operate

In the third year MOA would sell fertilizer only
to wholesalers or dealers from 1ts central stores at
Tema Swedru Kukurantumi and Tamale Opera-
tion of pan-territorial pricing was to cease Internal
marketing and distribution of fertilizer was antici-
pated to lie substantially in the hands of the private
sector

In the fourth year, direct imports by private sec-
tor for an MOA-approved hist of fertilizers were to
be permitted

Fertihzer subsidies

Before 1980 fertilizer was heavily subsidized
(about 80%) but drastic adjustments 1 fertilizer
prices were made in the 1980s (table 1) The fertil-
1zer subsidy was costing the government about
US$5 million a year without reaping the anticipated
benefits due to poor management It therefore was
planned to phase out the subsidy 1n tandem with the
privatization scheme In the first year (1988), the
subsidy level was dropped to 30% fiom 66% n
1986 and 42% 1n 1987 (table 1) There was a fur
ther reduction to 15% m 1989 and mn 1990 the
fertilizer subsidy was eliminated By the «nd of
1991, the whole fertihzer dehivery system had been
privatized and a free markcet sysiem sturted operat-
ing (fig 4)
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Fig 4 Product flow in the present fertilizer
marketing system

Volumes and margins for fertilizers

When the private retailing of fertilizer was nsti-
tuted m 1989, a crop mput development unit
(CIDU) was set up m the Crop Services Depart-
ment of the MOA to implement the scheme Inter-
ested retailers were registered and CIDU worked
out margins upon which they were to operate In
1989 the margin on a 50-kilogram bag of fertillizer
was C150 for a mmmum of 50 bags, €250 for a
minimum of 500 bags and €600 for a mumimum of
2000 bags, These margins offered 4 5% 7 5%,
and 17 9% return on mvestment, respectively

When compared with other investment alternatives
fertilizer retailling could only be justified for a
minimum volume of 2,000 bags, which called for
substantial mvestment at the unsubsidized prices
Considerning that the cost of borrowing capital was
over 30%, the return on fertilizer retailling was not
attractive at any level of operation Coupled with
this low return was a weak demand for fertilizer

Performance of the fertiizer industry

Participation of the private sector in fertilizer
supply and distribution has resulted in the avail-
ability of new forms of fertihzer High-yielding-
capacity, low-analysis materials are being imported
(for example, 22-20-0, 25-15-5, and urea) Import
volumes have shown an upward trend since 1986
(table 2), though fertilizer use remains modest For
mstance, m 1989 a total of 65,239 tons were
available, but sales amounted to 32 657 tons, and
m 1990 43,350 tons were available, but 30 609
were sold

The response of the private sector to the oppor-
tunities created under the privatization scheme has
generally been poor In 1989 only 14 of 351 regis-
trants withdrew any fertilizer and in 1990 49 out
of the 656 total registrants were active (table 3)

The number of active registrants increased sig-
nificantly from 1989 to 1990 in Ashanti, Brong-
Ahafo, and Northern Regions Of the total imports
of 65 239 tons of fertilizer in 1989 only 285 tons
were distributed by private retailers In 1990 the
amount of fertilizers retailed by the private sector
went up to 4,513 tons

In response to the permussion given to the private
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 13 600 5437 8 500 14650 20 550 25711 2000
Single superphosphate 400 500
Murniate of potash 1 000 600 1050 3340
Urea 200 6015 20 000
151515 24 550 21 365 4800 9400 8 000 4250
171717 5075
252525/23155 5893 8000
202020/22220 3200 9600 17 620 2900 15 500 8 500
1020 15 600 400 600 350
Potassium nitrate 400

Total 38 350 29990 20100 38 070 39575 65 239 43 350

Source Sigma One Corp 1990
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Table 3 Fertilizer privatization program Number of
registered fertihzer dealers and active dealers

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 N N/A
Volta 55 65 67 1° 1 NA
Ashant 10 41 M 1 12 N/A
Brong Ahafo 86 107 107 8 14 N/A
Northern 103 286 293 1 14° N/A
Upper West 24 34 38 1° 1° N/A
Upper East 37 49 49 1 1 N/A

Total 351 656 681 14 49

2 June 30 1991 ®FASCOM(VR) FASCOM(UR)
Source Flles of the Crop Services Department Ministry of
Agriculture Agroplan Ltd 1991

Causes of low participation by the
private sector

The privatization program for fertihzer was
launched with other sector policies that should have
been favorable for promoting massive private sec
tor participation but unfortunately the imual inter-
est was dissipated not long after the beginning of
the program

With only about 10% parucipation 1n the scheme
and an anticipated reduction n the future, the ferul
iIzer privatization scheme 15 in jeopardy The low
participation by the private sector has been attrib-
uted to the following problems some of which now
have been rectified

o  Declhining use of fertilizer The elimination of

compated with 29 000 tons 1n 1989 The de
chine 1n fertilizer use occurred at the same time
that efforts were being made to privatize the
industry This was not an encouraging situation
for private-sector participation

Oversupply of MOA fernlizer stocks With de-
chining use of ferulizer large stocks were ac-
cumulated in the MOA warchouse (about
68 000 tons of product as compared with
25000 tons of product sold in 1990) This
oversupply had a discouraging effect on spec-
ulators and essentially led o a stoppage of 1m-
portation of fertilizers by the private sector

Volumcs and margins The decision of the gov
ernment to maintain fixed prices with margins
tied to the purchases was not satisfactory to
many entrepreneurs The rebates on purchases
of less than 500 bags (50-kg each) prowvided
retailers with nsufficient profits to encourage
substantial mnvestments 10 the venture Thus
few dealers entered the market and those who
did handicd small quanuties in mited market
areas The system of volumes and margins has
been revised and consideration has been given
10 distances to some locations (table 5)

Continucd participation of the public sector
The Extension Services Department and the
Global 2000 program which purchase ferul-

Table 5 Fertilizer margins for 1991

Discount rate

Purchase minimum (€/50 kg bag)
SUb“dy and the CXChange rate adju“mems un- Dealers buying from distnict and regionai depots
der the ERP have raised prices of fertihizer 20 bags 400
(table 4) Fertilizer sales thus fell 1o an esti- 100 bags 450
300 bags 500
mated 8 400 tons of plant nutrnients mn 1990 500 bage 500
2 000 bags 800
Table 4 Fertilizer prices 1981-90 (€/50 kg) Wholesalers buying from the national depot using
own means of transport
Year 151515 202020  NH, SO, 171717 Greater Accra Eastern and Volta regions
1981 30 25 500 bags 700
1982 30 25 2 000 bags 900
1983 53 38 Ashanti Brong Ahafo Central Western
1984 450 3 Northern and Upper regions
1985 450 A 500 bags 850
1986 450 800 500 2 000 bags 1 050
1987 850 800 350 Wholesalers in the Northern and Upper regions
1988 2300 2300 1 600 2640 collecting from the national depot at Tema
1989 3550 3350 2350 3 600 500 bags 900
1990 4200 4 200 3100 4 400 2 000 bags 1100

Source Files of the Crop Services Department Ministry of
Agriculture
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Agricuiture 1992
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1zer directly from the MOA or parastatal
FASCOMs distributed about half of the fertil-
1zer sold mn Ghana mm 1989 Continued direct
sales by these two organizations dampened the
enthusiasm of many private retailers

o Lack of techmcal assistance A privatized
fertilizer supply and distnibution business still
requires certain services that can best be pro-
vided by the public sector Fertilizer 1s a spe-
cialized commodity the registered dealers
should have been trained to handle the input,
but such training was not organized

Lack of credit There 1s widespread need for
credit at all levels of the fertilizer trade and
use Too few credit facilities and unreasonably
high interest rates discouraged the sustenance
of a dynamic and competitive privatized fertil-
1zer industry This was true at the importer
wholesaler retailer and farmer levels

Pan ternitorial pricing policy The pan-terri-
torial pricing policy created cross-subsidization
because 1t did not take into consideration the
differences 1n the cost of delivery Due to long
distances and the conditions of the roads, the
cost of delivering fertilizer to some locations 1s
prohibitive The policy therefore impeded the
growth of private marketing that could ensure
regular and timely supplies to farmers in a
cost-effective manner Differential pricing has
now been introduced for some locations (table
5)

Output markening The existing poor market
for cereals, especially locally produced rice,
mhibited the development of private mput
marketing

Fertilizer Use

Chemiucal fertilizers are sparingly used in Ghana
despite the low levels of available mitrogen and
phosphorus 1n the soills—compare a 09 kg/capita
use m 1988 1 Ghana to 1 5 kg/capita in Mali, 6 5
kg/capita in Malawr and a global average of 28 5
kg/capita A 1990 FAO report on plant nutrients
used per hectare of arable land and land under
permanent crops revealed that among the 19 devel-
oping countries studied Ghana s fertilizer use was
the lowest Fertilizers are used mostly on cereals,

83

vegetables, and shallots Maize and rice are the
predominant crops on which fertilizer 1s applied
Despite increased numbers of extension cam-
paigns to encourage fertilizer use, consumption and
sales have declined since the early 1980s—over
20,000 tons of fertilizer nutrients (N, P,O; K,0)
were used annually before 1984 compared with less
than 15,000 tons annually mn recent imes Within
the different ecological zones, different levels of
fertilizer are used, depending on the type of crop
grown and to a lesser extent, on the inherent fertil-
ity of the soils For mstance, the major crops culti-
vated m the rain forest belt are rubber coconut o1l
palm, cocoa, citrus, plantain, and cassava These
crops are not, as a general rule, fertilized by Gha-
naian farmers (Badiane et al 1992) However
some supplementary fertilizer application 1s done
on plantations by farmers using modern techniques
Fertilizer 1s largely used i the nterior and
coastal savanna zones where the cultivation of an-
nual root crops and cereals predominate and where
solls are imherently low in fertility However in
spite of the sigmificant response to fertilizer of
many crops 1n Ghana, the number of farmers using
fertilizer and the number of crops fertilized remain
limited
A survey of some 1,200 small-scale farmers
(less than 10 ha) randomly selected from the five
ecological zones of the country showed that in 1989
only 18% used chemical fertilizers of any kind It
further showed that only 30% had ever used chemi-
cal fertilizers The same survey showed that n
1987, 87% of the medium- to large-scale farmers
(more than 10 ha) used fertilizers Most farmers in
the survey used less than the recommended rates
Over half of the farmers that used fertilizer applied
less than the recommended rates As farm sizes
increased, the percentage of farmers using the rec
ommended rates declined (Sigma One Corp 1990)
A survey of farmers 1 three districts conducted
for this study showed that there were pronounced
differences 1n the fertilizer adoption rates between
extension contact farmers and noncontact farmers
The expectation that contact farmers will adopt
mnovations faster than noncontact farmers because
of the former s interactions with extension staff
was confirmed by survey results In both 1990 and
1991, over 60% of all contact farmers used fertil-
1zer as opposed to under 40% of the noncontact
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Table 6 Percentage of maize-growing farmers in
three districts using fertilizer (extension contact

Table 7 Use of fertilizer on maize and rice 1990

Maize Rice
farmers vs noncontact farmers growing maize) Mean quantity Mean quantity
1990 and 1991 Users used (mini  Users used {mini

Survey area Contact farmers _ Noncontact farmers Fertiizer (%) bag/acre) {%) bag/acre)
1990 NPK 548 169 175 075
All farms 639 361 Urea 156 181 105 078
Hohoe 766 234 Sulphate of
Nkoranza 661 339 ammonia 385 161 404 135
Savelugu S00 500 Source Survey data
1991
ﬁirﬂi;ms 3; 2 gg ; of rice farmers who apphed fertilizer used urea
Nkoranza 726 27 4 (table 7)
Savelugu 537 463 Many of the farmers who appled fertilizer used

Source Survey data

farmers (table 6) This pattern was observed 1n
Hohoe and Nkoranza districts but in Savelugu dis-
titct there was no difference in 1990 and just a
shght difference in 1991 In the Savelugu district
thcre may be little difference between contact and
noncontact farmers because other extension serv-
1ces are present n the chstrict or nearby districts
that treat all farmers the same The nearby Nyank-
pala Agncultural Experiment Station and the IFAD
Smallholder Rehabilitation Program also diffuse
technology so knowledge about fertilizer may be
more widespread n the district than other areas of
the country

Farmers 1n the surveyed area used three main
futilizers on their maize and rice crops  various
forms of NPK (15-15-15, 17-17-17 25-15-5 20-
200 and 10-20-15) sulphate of ammonia and
urca In 1990 54 8% of maize farmers and 17 5%
of rice farmers who used fertilizer apphed NPK to
thar crops 38 5% of maize farmers and 40 4% of
ricc farmers who applied fertilizer used sulphate of
ammonia and 15 6% of maize farmers and 10 5%

Table 8 Reasons for not using the recommended
quantity of fertilizers per acre of fertilized area

Reason No of farmers Percent

Limited funds 7 312
Fertihzer 1s too expensive 6 273
Lack of extension service and labor 4 182
Crop does not need all quantty

recommended 2 91
Use farm manure/fertilizer not

effective 2 91
Not aware of any recommendation 1 45
Shortage of fertilizer in the district 1 45
Difficult to contact extension officer 1 45

Total 22 1000

Source Tshibaka and Atsu 1992
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less than the recommended amounts of the mput,
and this resulted in sub-optimal responses For in-
stance instead of 2 bags (50 kg per bag) of NPK
per acre for maize the average farmer who used
fertihizer applied 1 7 bags (table 7) The major rea-
son farmers gave for not using the recommended
amounts of fertilizer was lack of funds (table 8)

Despite attempts to improve the supply of fertil-
1zer farmers sull find 1t difficult to obtain About
one third of all the farmers who wanted fertilizer
reported difficulues 1n obtaiming it Even in the
Volta Region where there are FASCOMs, about
27% of farmers complained about difficulues in
obtaining fertihzer The major cause other than
inadequate supplies 15 mefficiency n the distribu-
tion system Retail outlets are not close enough to
the farmers

Survey data indicated that in 1990 less than 2%
of the farmers purchased fertihzer from private
retailers However the situation impioved 1 1991
with 27% of them obtaining their ferulizer {rom
private retail outlets to diminish the domuinant role
of the Mimistiy of Agriculture (table 9)

Causes of Low Levels of
Fertilizer Use

The principal causc of low Icvels of fertillizer use
by Ghanatan farmers are lack of knowledge un
availability of ferillizer and high cost

Lack of knowledge Ghanaian farmers have
many sources of information on fertillizer and 1ts
use such as MOA, FASCOM publications, and
friends and relatives Yet a substantial number of
them still do not use fertihzer due to lack of knowl-
edge For instance the 1990 Ghana Grains Devel-
opment Project (GGDP) survey indicated that 12%
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Table 9 Sources of fertihzer 1990-1991

Table 10 Reasons for not using fertilizer on maize

Users (%) Farmers (%) who
Source 1980 1991 Reason never adopted were disadopters?
Neighbor 06 12 Price too high 51 53
Private retailer 14 274 Soll is good 29 30
Ministry of Agriculture 909 357 Fertihzer not available 3 8
Public parastatal 45 153 Lack of knowledge 12 1
NGO 26 204 Other 5 9
Source Survey data Farmers (no ) 138 117

of the 138 farmers who never adopted fertilizer on
maize did so due to lack of knowledge (table 10)
Tshibaka and Atsu (1992) also observed that mn
Ghana some crops are not fertilized because farm-
ers lack information pertaining to fertilizer use on
these crops

Unavailabiity As outlined earlier, unavailabil-
ity of fertilizer may not be a major cause for low
level of fertilizer use Table 10 indicates 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 1n 1990 n three districts of the Volta Re-
gion established that 13% of the respondents saw
unavailability of fertilizer as a constraint limiting
its use (Agbola 1990)

High price of the input The devaluation of the
cedi, coupled with the removal of the fertilizer
subsidy, has led to significant fertilizer price mn-
creases 1n the last few years (table 1) This 1s a
major reason for lower levels of fertilizer use n
Ghana Over 50% of farmers surveyed by GGDP
gave high fertilizer prices as the reason why they
do not use the mput (table 10) and 27% of the
farmers 1n another survey did not use the recom-
mended quantities of fertilizer because it was too
expensive for them (table 8)

Other In Ghana both very heavy and very little
ramm make fertilizer neffective (Agbola 1990)
During these times, farmers preference not to use
fertilizer 1s probably a risk 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 heavily
fertihzed 1s changed, which lowers the crop s mar-
ketability (Agbola 1990) Others also believe that
vegetables die early mn fields where fertilizer 1s
applied and that the crops tend to be more suscep-
tible to disease The produce obtaned from vege-
table crops on which fertilizer has been applied are
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“ Disadopters once adopted the practice and discontinued it
Source GGDP 1991

also thought to deteriorate very quickly after har-
vest (Agbola 1990)

The GGDP (1991) established from 1ts survey
that intercropping influences the use of fertilizer
Farmers are more reluctant to use fertilizer on
maize-cassava ntercrop fields than on monocrop
fields Land tenure 1s another factor that makes a
difference Sharecroppers are less likely to mnvest in
fertihizer (6%) than landowners (31%) Under the
most common sharecropping arrangement, the
sharecropper 1s responsible for all purchased nputs
but must give the landowner one-third of the har-
vest the profitability of fertilizer in these cases 1s
thus substantially reduced and therefore there 1s
little incentive for 1ts use Fertilizer use 1s also re-
lated to such recommended practices as random
planting, local vs 1mproved seed variety, and row
planting (GGDP 1991) The use of fertilizer on
monocrop maize 1s almost nonexistent on fields
where farmers use random planting and grow local
varleties of the crop The use of an improved vari-
ety mcreases the probability of using fertilizer, but
1t 1s mainly fields that are row planted that receive
fertilizer In addition, fertilizer application 1s much
easier in the fields that are row planted

Tshibaka and Atsu (1992) also established that
some 1mportant staples such as roots tubers and
plantain, cocoa and other tree crops are not fertil-
1zed because little fertilizer research has been done
on them Furthermore, the government policy of
promoting the use of the limited fertilizer imports
for the production of cereals and legumes has also
contributed to the small interest in the use of fertil-
1zer on noncereal crops

Maize Marketing

Maize marketing involves both the private and
public sectors The Ghana Food Distribution Cor-
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Table 11 Volume of maize purchases by GFDC

Volume (tons) Purchases /

Year Maize purchases Total production production (%)
1985 14233 395 000 36
1986 14150 559 100 25
1987 13130 597 700 22
1988 17 860 600 000 30

Source GFDC and PPMED Ministry of Agniculture

poration 15 the main public agency mnvolved 1n
marze marketing To a lesser extent the Gramns
W uchousing Company and public-sector poultry
and fecdmull estabhishments also purchase maize
Private maize retalling 1s done by market women
who scll smaller quantities i standard assorted
containers At the major maize markets like Ku-
mast and Techiman, there are wholesale traders
who uither take title to goods and sell for profit or
work as commission agents and sell for assemblers
for an established commission The assemblers are
ttincrant traders who move around the rural mar-
kets and houses and farms of producers and buy
matze which 15 later sold in the urban or major
matsc markets The private sector controls over
90% of thc maize market

Analysis of farm-gate and wholesale prices indi-
¢date that there are large vanations 1n inter-year and
intra year prices The year-to-year price fluctua-
tions may be due to the weather and decisions of
farmers based on their price expectations which
are normally adaptive in nature Due to the scarcity
of tarmer owned storage facilities and high demand
for moncy at harvest time farmers dispose of most
of thar produce at any price immediately after har-
vest Thus prices tend to be low at harvest time
and high during the off season This gives rise to
luge variations in intra-year prices which may call
for a price-stabilization policy

[t has been shown that the maize markets n
Ghana are quie mntegrated (Asante Assuming-
Brempong and Bruce 1989) A movement 1n price
at one market 15 transmitted to other markets n a
short ime  Dissemination of information 1s carmmed
out by 1tinerant traders who travel long distances to
purchase maize from the remote producing areas
and sell 1t 1n the urban centers

To promote agricultural production on sustain-
able basis itervention was deemed necessary to
deal with farm-income vanability and food nsecu-
rity Ghana has transitory food msecurity that re-
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sults from shortages duc to crratic weather poor
market nfrastructuie and households lack of ac
cess to credit There 15 also chronic {food insecurity
which reflects limited purchasing power n addition
to some of the othcr conditions Due to the inelastic
nature of the demand for food farm incomes tend
to be low when there 15 a bumper harvest (and
therefore prices are low) and vice versa Farmers
respond to low farm-gate prices for a commodity
by reducing the area planted 1n the following sea-
son Therefore the food msecunty problem cannot
be successfully redressed without tackling variabil
ity in farm incomes Prnior 10 October 1990 the
government attempted to overcome the pioblem by
directly intervening 1n the market

The government intervened 1n the maize market
by msututing a floor price support scheme or a
Guaranteed Mimimum Price (GMP) scheme which
was operated largely by the Ghana Food Dhistribu-
tion Corporation (GFDC) The GMP, which was
derived on cost-plus accounting basts was usually
announced by the government after planting but
before harvesting began This late announcement
did not allow the GMP to influence farmers crop
acreage allocation decisions The GFDC was man-
dated to buy at the GMP but untif 1986 1t was also
required to sell at a government specified price

The operation of a support price scheme 1s only
meaningful when the government 15 a buyer of last
resort This was not the case with the intervention
policy on maize because the government was not m
a position o puichase all the maize that was of
fered at the suppoit price The GFDC could nor-
mally handle less than 6% of the marketable sur-
plus of maize and less than 4% of total production
(table 11) due to mmadequate logistic and financial
support Survey results indicated that although the
peak buymg period of GFDC was October to De-
cember, by the end of September 95% of the farm-
ers had harvested about 93% of the total maize
production n the main <eason (Okyere 1990) The
farmers therefore were forced to sell their produce
at low prices to pay for production loans to meet
household expenditures and to prepare for the mi-
nor season It could be deduced from the low mar-
ket share of GFDC that only a few farmers bene-
fited from the operation of the GMP

The peak harvesting period occurs mn August
and September, and with minimal storage facihtes
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and the need for cash balances many farmers indi-
cated that they needed GFDC most during that pe-
riod When farmers could not get the GFDC to buy
their maize at harvest time they became disillu-
sioned with the corporation and sold to itinerant
traders at any offer price Because at harvest time
1t 1s 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 (100 kg) accepted by GFDC The
transaction price was also usually a price dictated
by the traders

When there 1s market failure the intervention of
the government 1s desirable The government inter-
vened 1n the maize market of Ghana n a price-sup-
port scheme with the objective of ensuring remu-
nerative prices for maize farmers The price
incentive was to promote increased maize produc-
tion through the adoption of improved practices
including the application of fertilizer However the
price-support scheme failed to provide the requisite
mcentives due to deficiencies that have already
been discussed The scheme was therefore not able
to provide the anticipated response because fertil-
1zer consumption still remained low even during the
period when the scheme was 1n operation

Conclusions

The deterioration that was experienced n the
Ghanaian economy 1 the 1970s and early 1980s
did not spare the agricultural sector Output of both
food and cash crops declined over the period As a
result of efforts made under the Economic Recov-
ery Program the agricultural sector has turned
round but the modest increases 1n production have
not been enough to meet the increasing demand for
food and fiber A way out of this demand squeeze
1s to mmprove the low productivity of farmers in
Ghana, which has been attributed largely to low
use of fertilizer

One major problem with Ghanaian soils 1s the
low level of available mitrogen and phosphorus,
exacerbated by shortened fallow periods It has
been estimated that about 332,000 tons of ammo-
nium sulphate would be required to replace the to-
tal amount of nitrogen annually removed by crops
and about 116,000 tons of single superphosphate or
330,000 tons of 151515 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, 1t 1s doubtful that Ghana
can meet these requirements Even 1f the fertilizers
were available, there 1s evidence that farmers could
not afford them at current prices

Some of the factors that have led to low use of
fertilizer have anisen out of the pricing and distri-
bution policies of the government introduced under
the ERP The removal of subsidies from fertilizer
in the absence of credit and remunerative output
prices has resulted 1n a fall in demand for the mnput
Marketing channels for fertillizer have functioned
poorly even after the prnivatization of the supply
and distribution of fertilizer, signifying a case of
market faillure The scant participation of the pri-
vate sector n the retailing, wholesaling, and impor-
tation of fertilizer has been attributed to the low
relative profitability of the enterprise resulting from
narrow margins allowed by the Minstry of
Agriculture

Apart from distribution problems and high input
prices, another reason for the low utihization of
fertilizer 1s the absence of remunerative output
prices, which 1s also a result of output market fail-
ure Although the cereal market 1s fairly integrated,
the nter-year and intra-year price variations often
lead to large variations in farm incomes Market
failure has been an argument for governments to
mtervene n markets by establishing regulations and
price policies, but the output price-support scheme
introduced by the government for selected com-
modities had to be canceled because 1t was not
effective

A reduction 1n post-harvest losses, availabihity of
effective storage structures, and an improvement n
transport infrastructure can increase the profitabil-
ity of many crops, especially the cereals and serve
as an mcentive for increased use of fertilizer
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SUMMARY

Vegetable crops not only improve the nutritional quality of Nigenian diets, the production
of vegetables under 1rrigation and their marketing provide many people with employment
in the dry season However because vegetables are highly perishable, the marketing risks
are substantial and marketing nefficiencies are costly The prevailing high prices in urban
retail markets and low prices at the farmgate level result from poor marketing infrastruc-
ture and services as well as mnsufficient policy-onented marketing research

This study aimed at obtaining indices of marketing inefficiency through the market inte-
gration approach and to offer some solutions Weekly price data for pepper (tatashe) and
tomatoes were collected from eight locations—four producing areas, two produc-
mg/consuming areas and two consurming areas—for 34 weeks (November 1991 to June
1992) and a Ravallion-type model was used to analyze market mtegration between pairs
of markets

The results indicate that there 1s little, and a low degree of integration of pepper and to-
mato markets 1n the study area as a whole Some market integration however exists be-
tween major producing and major consuming areas The results also indicate that good ac-
cess roads are important for markets to be integrated, but the distance between markets 1s
not Also the cobweb problem seems to be present and mucro-level social, political, and
economic factors significantly affect vegetable marketing decisions

The conclusion 1s that a major determunant of market mtegration in the study area (and
possibly in Nigeria as a whole) 1s information flows between producing and consuming ar-
eas and that assemblers of the produce, primary wholesalers and transporters are currently
the major sources of the information That 1s clearly unsatisfactory for efficient marketing
of produce There 1s need for the federal and state governments to give priority attention to
daily or weekly collat.on and dissemination of foodcrop marketing information especially
prices to improve marketing efficiency and consequently production of foodcrops gener-
ally and dry season vegetable crops n particular Other policy 1ssues worth pursuing to
improve marketing efficiency include elimmating secondary wholesalers from the market-
ing chain, beginning an msurance scheme for vegetable marketers, encouraging small-scale
processing of vegetables, and stituting effective extension services for dry-season vege-
table producers and marketers

many developing economies, with their  foodcrop marketing has largely been in the hands of

The marketing of agnicultural products m  agncultural development in particular In Nigena,

largely unorgamzed foodcrop markets, 1s a  small-scale marketers with mimmal support from
major determimnant of development generally and  the government agencies Government emphasis
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has been on food production It 15 agreed that food
markceting  (and  production) should ideally be
handlcd by private individuals and firms however
the necessary marketing infrastructure has to be in
placc and a conducive environment created for
efficient marketing of produce As stated by Ola-
yum (1972) production and marketing constitute a
continuum and lack of development in one retards
progress n the other To increase food production
there 15 the need to develop a more efficient
marketing system for the various crops

In the past the federal state and local govern
ments of Nigeria have attempted to provide some
marketing infrastructure and services for export
crops grains and other staples Little attention has
been given to the marketing of vegetables, such as
pupputs tomatoes onions garden eggs okra and
lcafy vegetables in spite of the fact that they need
special marketing faciiities and orgamzation due to
their highly perishable nature Also most of these
vigetables are culuvated in the dry season under
irrigation in the northern part of the country and
transported to consumption centers n the south
Fhis again implies that special marketing arrange-
ments have 0 be made for assembling produce
packaging transportation storage at the wholesale
level and sale within a short time

Although considerable research has been done
on the marketing of grains in Nigena (Jones 1968,
1972 Anthonio 1968 Gilbert 1969 Thodey 1969,
Hays 1975 Epga 1977 Hays and McCoy 1978,
Berg 1980 Ingawa 1983) hardly any has been
donc on vegetable crops particularly the dry sea-
son vegetable crops for which many of the major
consumption centers are not production centers

Vegutable crops though not staple crops i Ni-
gerta are important for almost every household
Most Nigerians include pepper tomatoes onions
and leafy vegetables in their diets They add flavor
to the food They also provide considerable protein,
vitamins and minerals

In addition the cultivation of dry season vegeta-
bles by irrigation employs many people who other-
wise would have little income for about half the
year Dittoh (1992) reported that dry season vege
taible production in Nigena has become a booming
business Apart from the farmers and farm laborers
who produce the vegetables there are many people
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engaged in moving produce from the producer to
the consumer It 1s therefore important 10 many
individuals and to the nation that the marketing of
dry season vegetables be as efficient as possible
The more efficient the marketing system the more
rewarding 1t 1s to everyone mvolved 1n the produc-
tion marketing, and consumption of the produce

Research Problem and
Objectives

The food marketing system in Nigeria 15 largely
unorgamzed and mefficient Post-harvest problems
from the farm to the retail level result in high
losses high costs of foodstuffs and disincentives
and discouragement to producers marketers, and
consumers The problems are acute for dry <eason
vegetable crops There has however beun little re-
search on ways to improve the efficiency of dry
season vegetable marketing in Nigeria In fact there
seems to have been no previous attempt to dcter-
mine the efficiency of vegetable markets in the
country through the market integration approach
The markel integration approach to the measure-
ment of marketing efficiency 15 based on the prem-
1se that an efficient (commodity) market will estab-
lish prices that are interrelated through space by
transportation costs and through time by storage
costs (Bressler and King 1970) If a market ts inte-
grated, there will be low vanation in prices across
space and over ume Another implication 15 that
prices of commodities in spatial markets will be
functionally related in one form or another

The broad objective of this study therefore was
to obtain indices of markeuing efficiency of some
vegetable markets by investigating their levels
across integration space for a piroduction season
Specifically the study sought to

¢ denufy and study the marketing channels of

several dry season vegetable crops

determine the spatial market ntegration of

pepper (fatashe) and tomato markets for a pro-
duction season

identify factors that might be causing low mar
ket integration and marketing nefficiency in
the vegetable markets and to suggest remedies
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Marketing Efficiency and Market
Integration

Among the factors that determune the efficiency
of a marketing system 1s the type of market struc-
ture that prevails Marketing efficiency 1s more
likely to be lugh in a competitive market than 1n a
less competitive one In fact, the ideal market
structure for optimal marketing efficiency, ceteris
paribus, 1s pure competition In Nigena, dry season
vegetable markets can, under conducive environ-
ments be very competitive Dry season vegetables
are grown by many small farmers and production 1s
concentrated 1n specific locations Also a relatively
large number of buyers are mvolved n 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 perishable nature of the produce

The 1ssues of marketing efficiency and market
competitiveness have long been areas of contro-
versy Some researchers have claimed that the exis-
tence of many mntermediaries 1n the marketing chain
results 1n marketing mefficiencies (Adegeye and
Dittoh 1986), but others have argued that 1t ensures
efficient use of available resources (Wilcock 1978)
Also, while Miracle (1968) argued that prices are
competitive and therefore low at the farmgate and
rural retail markets but are uncompetitive and thus
high after the produce leaves local assembly mar-
kets, Anthonio (1973) said the 1ssue of competitive-
ness 1s not a major determimnant of high urban
prices Rather the major cause 1s high marketing
costs resulting largely from poor storage, high
transport costs, and high degree of risks

An even more 1mportant COntroversy centers on
the use of market mtegration measures to infer
marketing efficiency Jones (1968, 1972), Gilbert
(1969), Thodey (1969), and others have used the
bivarnate correlation coefficient to measure market
mntegration and to mnfer marketing efficiency Oth-
ers have however criticized the use of this measure
and have shown its napproprnateness 1n mferring
market efficiency (Blyn 1973, Harnss 1979, Eicher
and Baker 1982) It has nevertheless been shown
that market mtegration studies using appropriate
methodologies do determmne the efficiency of price
transmission between markets (physical markets)
(Ravallion 1985, 1986 Heyten 1986, Faminow and
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Benson 1990, and Dahlgran and Blank 1992) That
means the more mtegrated a (commodity) market
18, the greater the marketing efficiency because the
variation m price across space and over time will
be lower In fact in an integrated (commodity) mar-
ket, there will be less covartance between individual
outputs and the aggregate supply, thus implying
less nisk and higher incomes Therefore, market
mtegration 1s indeed a good measure of, or a proxy
for, marketing efficiency 1f 1t 1s determined
appropriately

The Ravallion Method and its
Extensions

The model that seems to have revolutiomzed ag-
ricultural market integration research 1s that of Ra-
vallion (1985, 1986) and 1its extension by Heyten
(1986) and others to include what 1s termed the
Timmer mdex Faminow and Benson (1990) as
well as Dahlgran and Blank (1992) have also made
relevant extensions to the model

The basic Ravallion model seeks to determine
whether a change 1n the price of a commodity 1n a
‘local’ market 1s mnfluenced (determined) by the
change 11 price in a central’ or reference mar-
ket The model assumes an autoregressive distrib-
uted lag relationship between prices of a commod-
ity mn the local market and those in the reference
market The simplest form of the model might be
given as

P=fi(P X) 1=2 ey

where P, 1s the price 1n the local market, P, 1s the
price 1n the reference market, X, 1s a vector of non-
price exogenous variables influencing the demand
for and supply of the commodity in the local
market, and m 1s the number of physical markets
(locations) under study Usually relationships be-
tween prices n several local’ markets and those in
the reference market are studied

As a distributed lag model, equation (1) may be
explicitly stated as

m

n n
Po=Ya,P,+ Y bP +cX,+U,
k=1 A=0

where a;, by and ¢, are the regression coefficients
and » 1s the number of lags There 1s or there 15 not
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markct integration depending on the statistical sig-
nificance of by,

[he extension by Heyten (1986) makes 1t possi-
ble to dircctly test hypotheses as regards integra-
tion while that by Dahlgran and Blank (1992) tries
to generalize the Ravallion model by not making
any assumption about local and reference markets
Instead they assume that both producers and con-
sunmiers e dispetsed through Al matkets to the
eatent that no muket specializes in ather produc-
tion or consumption

The Analytical Model

T'he mode] used in this study 15 basically Raval
lhon (1985 1986) but more in hne with the exten-
ston suggested by Dhahlgran ind Blank (1992) It
however his some distinetive chatacteristies that
have ansen mainly because of the nature of the
commoditics bang studicd Storage (of the com-
modities bang studied) for eaample can be as-
sumcd to be nonexastent because they are stored
only when thaie 15 Twk of market They aie not
stored for the ciaion of tme utihity High losses
we 1n fact incurred if lack of market compels mar
keters to store them {or more than a week or so

A formal statement of the model used in the
study 15 as follows

P=f(P, X I

P=/P X, 1)
ty=1 mtori#y

wheie

P, P, arc the prices of 1 particular vegetable type in
markets (locations) 2 and y respectively

X X, e the vectors of scasonal  ntluences on
mirkcts r and y respectively Two dummy variables
were used to relleet the sewonality and hence the
demand supply  situtions s well s anv other
spectil chirctarstics in the markets 1t the specific
patods  The diy scwon (irmmgition season) was
divided into three  November to mud February to
reflect low but mcicwing supply Mid February to
Apnl to rcflect the pertod of ibundant supply  and
May to Junc to rctlect dechining supply

{15 the trend

m 15 the numbar of mukets (locations) being con
sidered (B ight in this study )
The model becomes more relevant 1if 1t 1 dynam-

1z¢d to obtain distributed lag cquations as follows
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n
Pn =2a:I\Br—I\ +

A=l

Zb:k Pjr—k + C1Xn + dIT+U" (2)
h=0

P_[I :zajl. }:;H\ +E‘J}ﬂ(£r—k +}\1Xﬂ +’YJT+UJI (3)
&=0

Awl

1y=1 mfori1#y
where n 15 the number of lags In this study two-
period lags (a period 15 1 week) were assumed be
cause of the highly perishable nature of the
commodities

The above statements of the model imply that
every market (location) 15 being regarded as local
and as reference with respect to every other mar-
ket That 15 no assumption 1s being made as to
which price determines another It 1s recogmzed
that while prices in consuming ( reference ) areas
are usually expected to determine those in produc-
ing ( local ) areas the opposite can be true espe-
cially for highly perishable commodities such as
vegetables Prices 1n producing areas reflect the
supply situations 1n those localities and do at times
determine prices in the consuming areas This 1s
because the produce has to be transported to the
consuming areas (markets) within a short time and
there 15 virtually no storage as explained earher
The above analytical method was also used because
1t 1s more relevant to determine market integration
across the whole geographical area under study
than only pairs of locations Eight locations were
chosen for the study, o 56 regression equations
had to be estimated for each of the crops, pepper
and tomato

Equations (2) and (3) were estimated as single
equations rather than as systems of simultaneous
equations mainly because 1 believe indirect effects
are mimimal and insignificant due to the nature of
the produce and thus any resulung simultaneous
equation bias would be neghgible The types and
levels of market integration were determined by the
significance of the regression coefficients of P,
and P, ; (which mdicate direct effects) and the
Timmer indices, which are also referred to as indi-
ces of market concentration (IMC) Durbin s k sta-
tistic and the Godfrey test (Godfrey 1978) were
used to test for the absence of serial correlation of
residuals
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The various market integration tests were used
as follows

e Complete market segmentation or concentra-

tion (1e, no mtegration) by = 0 and Bz = 0
for k =1 and 2 k= 01s not considered relevant
because the produce has to be transported or
price mnformation has to be transmitted by
marketers and that takes time It cannot be in-
stantaneous

One-way market integration by = 0 but By = 0
orby#0butB,=0fork=1and?2

Two-way market integration by = 0 and By #
Ofork=1and?2

If there 1s market integration (one-way or two-
way), 1t 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 in this study was
whether there was market integration or not, as
well as whether the integration was high or low
using the IMCs

IMC, = Absolute(a,,/b,;) or Abs(a,/b);)
IMC, = Abs(a,;/B,;) or Abs(a,;/B)

It should be noted that a,; b, and b, are the coef-
ficients of P, Py, and P ,, respectively, and o,
B.;, and B,; are the coefficients of P,, P,, and
P, 2, respectively IMC lies between zero and infin-
ity and the closer 1t 1s to zero, the greater the degree
of short-run market integration Unity 1s used to mn—
dicate high or low short-run market ntegration
IMC < 1 imphes high short-run market integration,
IMC > 1 implies low short-run market integration,
IMC = nfinity implies market segmentation or
concentration

The Study Area and Data
Collection

The study area comprised production and con-
sumption areas 1n Kaduna and Niger states and two
major consuming centers 1 Kwara and Oyo states
of Nigeria Kaduna, Niger, and Kwara states fall
within the middle belt of the country while Oyo
State 1s 1n the southwest Dry season wrrigated veg-
etable production 1s practiced extensively 1n the
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muddle belt especially in Kaduna and Niger states
(1in addition to states further north 1n the country)

The towns and cities 1n which data were col-
lected are Zaria, Kaduna, and Birnin-Gwari
Kaduna State, Minna, Wushish1 and Bida i Niger
State, Ilorn ;n Kwara State and Ibadan in Oyo
State Zaria, Birnin-Gwart, Wushisht and Bida are
producing areas Kaduna and Minna are produc-
ing/consumning areas Ilorin and Ibadan are princi-
pally consuming areas

Ibadan, Kaduna, Ilorin, and Minna are state
capitals Zaria and Bida are relatively big towns,
Bimin-Gwari and Wushishi are small towns
Birmin-Gwari 1s however located on a major north-
south trunk road, while Wushishi 1s located 1n the
hinterland far from any trunk road Towns and cit-
1es with such diverse characteristics were selected
to ensure comprehensive study of the relationships
between the diverse vegetable markets

The study basically required price data which
are however seldom available from government
agencies or any organized private source Even
when data can be found they are unreliable or lim-
ited to certain areas and specific food items Also
the prices of various vegetables fluctuate so widely
from day to day that monthly averages are not ade-
quate for rigorous price analysis Weekly price data
were therefore collected from a number of markets
within the eight locations for 34 weeks from the
first week of November 1991 to the last week of
June 1992 November to June approximately con-
stitutes the dry (irmigation) season 1n the producing
areas Prices were collected for pepper (farashe)
and tomatoes Prices of produce 1n local units of
baskets and bags were collected and conversions
made to standard units For more details on field
data collection and conversions to standard units
see Dittoh (1993)

Marketing Channels

Marketing of dry season vegetable crops in Ni-
geria can be divided into two types One mvolves
considerable assemblage and contract purchasing
by wholesalers and the other does not The market-
ing of pepper, tomatoes and onions belongs to the
former category while the marketing of other
vegetables such as garden eggs carrots fresh okra
and leafy vegetables belongs to the latter category
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Fig 1 Marketing channels for irnigated pepper tomatoes

and onmions 1n Nigeria 1992

Figures | and 2 give the marketing channels for the
two types of marketing systems As shown i figure
I assemblers and primary wholesalers have to sell
the produce through primary and secondary
wholesalers as well as through primary and some-
umes secondary 1etaillers The numbers of groups
of mtermccharies between the producers and con-
sumers arc however not constant and 1t 15 logical
to believe that the more groups of intermediaries
theie are the hugher are the prices that will be paid
by consumers ccteris paribus The implication 18
that the more groups of intermedianies there are the
lcss integrated the vegetable markets will be across
space Marketing efficiency will thus be improved
if fewer groups of intermediaries are mvolved The
tcrm  groups of mtermediaries 1s used to ndicate
that the case being made for fewer groups of nter-
mediaries does not imply that the numbers within
groups should be small In fact for more competi-
tiveness the numbers within the groups should 1n-
crease More people should for example be encour-
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aged to be assemblers at the farmgate level How-
ever secondary wholesaling should be discouraged

No vegetable wholesaler in the study arca had
cold storage facilities and none that we talked to
planned to get any They believed 1t will not be
profitable to invest n cold storage

Retailmg of vegetables 15 done 1n almost all
market places in the villages, towns, and cities
Retailing 15 also done along highways n garages
(lorry parks), i railway stations, and even {rom
house to house A few supcrmarkets in towns and
cities also retail vegetables copectally 1o the rela
tively affluent members of the society These su-
permarkets have some cold storage of vegctables
however, the quantities involved were too small for
consideration 1n this study

Vegetable Market Integration

As mentioned earlier the statistical significance
of the coefficients of the lagged c¢xogenous vari



Duttoh | Market Integration The Case of Dry Season Vegetables

ables P, and P, for equation (2) and P,;, and P, ,
for equation (3) indicate whether or not there 1s
market integration between any given pair of mar-
kets (locations) Also the values of the indices of
market concentration indicate whether the integra-
tion 1s high or low Tables 1 and 2 give the market
integration results for pepper and tomato markets,
respectively (Only the relationships that indicate
some 1ntegration are presented in tables 1 and 2
The complete regression results for pepper are pre-
sented 1n table 3 ) Only 16 pairs of pepper markets
and 14 pairs of tomato markets out of the 56 pairs
for each vegetable indicate some integration Also
for pepper only five market pairs indicated high
integration and for tomato only two market pairs
did The general conclusion therefore 1s that for
these vegetables there 1s little and a very low level
of market integration in the study area and possibly
in the whole country The data also show that the
distance between markets (locations) either 1s not a
determinant or 1s a very poor determinant of vege-
table market integration

The 16 pairs of pepper markets that show some
mntegration (table 1) are basically pairs of produc-
ing and consuming areas Zaria and Bida, two 1m-
portant pepper-producing areas, are integrated with
pepper markets in Ibadan, Kaduna, and Ilorn,
which are the main consuming areas There 1s very
little market integration between producing areas

l Dry season {(imgated) vegetable producers

A 4 Y
[Small scale assemblers'—’\—>| Roadside retailers

A 4
Retailers within or
outside producing areas

Y Y Y

Consumers

Fig 2 Marketing channels for other dry
season vegetables (garden eggs, carrots,
okra, and leafy vegetables), Nigena, 1992

and between consuming areas An important excep-
tion however 1s Ilonn and Ibadan Ilonn serves as a
transit pomt for produce meant for markets mn
Ibadan, so prices in Ilorin influence those 1n
Ibadan, and vice versa

The tomato market integration results (table 2)
reveal slight differences from those for pepper It 15
Zaria and Bimin-Gwani markets (and not Bida)
that are integrated with tomato markets 1n the ma-
jor consuming cities of Ibadan, Kaduna, and Ilorin
The results also indicate some market integration
between the major consuming areas but not the
producing areas

Tables 1 and 2 also indicate the importance of
good access roads for market integration and hence
marketing efficiency Wushishi and Minna markets
are not integrated with markets in major consuming
areas mainly because of their remoteness from the
main north-south trunk roads

It 1s interesting that in several cases the coeffi-
cients of Py, ; and P, (tables 1 and 2) are negative
and significant, suggesting that high lagged prices
mn reference markets have the effect of lowering
prices 1n local” markets That 1s so because many
factors other than price movements m consuming
areas determune marketers behavior and expecta-
tions, and for given demand/supply situations 1t 1s
their expectations and behavior that greatly deter-
mune prices In the ‘local” markets Apart from the
fact that the cobweb problem 1s to some degree
present in vegetable marketing in Nigeria, short-run
social, political, and economic factors do affect
vegetable marketing decisions significantly High
prices of dry season vegetables in an urban market
could signal the imminent flooding of the market
with vegetables, or the direct opposite depending on
several micro-level social, political, and economic
factors Crvil unrest or a strike by transporters for
a couple of days can mean very high losses for a
vegetable marketer because of the highly perishable
nature of the produce and the lack of storage

The inference drawn from the analysis 1s that the
major determinant of vegetable market integration
1s mformation flows between producing and con-
suming areas The sources of the information are
obviously marketers, especially the assemblers and
primary wholesalers who regularly go to producing
areas from the major consuming areas as well as
transporters There 1s virtually no mntegration be-
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Table 1 Pepper market integration results

Approx
Market 1 Market2 distance Py Pua Pa Pa Pas R IMC Classtfication
(km) _

Zaria Ibadan 700 06251 00837 01504 -02698 01860 09776 33608 Two wayshort run
(01893) (01702) (00693) (00899) (00818) integration

Ibadan Zaria 700 10277 -06104 11309 -12647+ 01152 (07996 08126
(01967) (02123) (05208) (05724) (04684)

Kaduna  Zaria 80 08787 -03091 02454 01769 -04227 09817 20788 One way short run
(01428) (01409) (01269) (01357) (01241) Integration

Zana llorin 535 05811 00704 04410 05052+ 02478 09784 11502 Two way short run
(01996) (01826) (01523) (02334) (01854) integration

llorin Zarta 535 09610 -02222 06058 -05785+ 00536 09494 16612
(02234) (02208) (02092) (02456) (02145)

Zaria Bida 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 11802 -0 3061 01698 -02088 01316 09432 89656 Two way short run
(02168) (02463) (00952) (01215) (00995) integration

Ibadan B/Gwarn 500 08693 04939 07159 16129 06143 08210 05390
(01933) (01851) (04013) (05835) (05065)

B/Gwar  Bida 247 09380 -00086 05793 05146+ -00909 09611 18228 One way short run
{(02192) (02592) (01645) (02192) (02521) Integration

Bida Ibadan 445 09969 -05165 02254 03589+ 02139 07567 27877 Two way short run
(02531) (02796) (01094) (01422) (01036) Integration

Ibadan Bida 445 09679 -04901 06917 -19807 05913 08846 04887
(01962) (01692) (03356) (03983) (05102)

Kaduna  Bida 480 07407 -02602 01442 00642 -03179+ 09788 23300 One way short run
(01692) (01469) (01212) (01399) (01419) integration

florin Bida 280 07404 00453 07331 05608+ 00199 09675 13203 One way short run
(02502) (023B2) (01584) (02210) (0 2495) integration

llorin Ibadan 165 12512 02984 03759 -03095+ 02036 09571 61450 Two way short run
(02486) (02538) (00946) (01318) (00947) integration

Ibadan llorin 165 08318 -04427 10834 -21013 07144 09140 03958
(01788) (01501) (02725) (04270) (04179)

p<001 +p <005 Standard errors are in parentheses
Notes

1) Px1and P, represent P, and P, ; as well as P 1 and P, ; 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 variable and the trend have been excluded in the presentation of the results

4) R values presented only to indicate therr irrelevance in determining market integration by the method used

5) Durbins h and Godfrey statistics have not been presented but they indicate absence of senal correlation of residuals

tween producing areas because of the lack of in-
formation flows between them Currently the
assemblers and wholesalers seem 10 be concen-
trated 1in Zaria Bimin-Gwar1 and Bida because
they arc dalong major north-south trunk roads The
fact that the integration between the few markets 15
geneially low underscores the need for improve-
ment of the role being played by assemblers and
wholcsalers as well as other market intermediarics

Policy Implications

The marketing channels and the market ntegra-
ton results all indicate that vegetable marketing
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efficiency needs to be improved and that can be
done by a combination of several policy mcasuies
There 15 a need to 1improve the provision of basic
marketing information espectally on prices With
current communication technologics  information
on daily or weckly prices of produce could be eas
ily collated and disseminated if the {uderal and state
governments considered such a service a priorty
for the improvement of agricultural marketing gen-
erally and the marketing of dry season vegetables in
particular This 1s a service the governments must
provide to motivate the private sector 1o mvest In
agricultural marketing
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Table 2 Tomato market integration results

Approx
Market 1 Market 2 distance Pita Pua P2t P21 P2 R IMC Classification
(km)

Zaria Ibadan 700 12993 -03579 01562" 03667 02099 09779 35432 Two way short run
(01785) (01896) (0D0544) (00746) (00725) Integration

Ibadan Zaria 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) Integratton

Zaria llorin 535 06946 00414 00775 03076+ -00027 09726 22581 Two way short run
(02076) (02049) (01054) (01141} (0 1050) Integration

llorin Zaria 535 07719 -01585 02959 01563 09696+ 09535 07961
(01989) (02026) (04937) (04937) (03463)

B/Gwarn  Zaria 200 06741 03438 00318 03800+ 04120 09888 16362 One way short run
(02312) (02011) (01020) (01371) (01391) Integration

B/Gwarl  Ibadan 500 05766+ 03513 00335 00917 01358 09853 42460 One way shorf run
(02135) (02411) (00441) (00534) (00467) Integration

B/Gwarl  Kaduna 120 04890+ 04480 00302 -00195 01684 09864 29038 One way shorf run
(02148) (02477) (00615) (00718) (00599) integration

B/Gwarl  Wushishi 122 07124 01843 02806 03410+ 02185 09841 20891 One way short run
(02265) (02620) {(01555) (01512) (01364) integration

Minna Wushishi 65 08119 -01440 00101 -00751 0381941 09869 21260 One way short run
(01917) (01959) (01302) (01637) (01722 Integration

Bida ltorin 280 11256 -0 3901 01545 02983 03064+ 09787 36736 One way short run
(01925) (02074) (01437) (01676) (01436) Integration

Kaduna  llorin 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 -D2366 09657 -08978+ 03896 09712 10327
{01983) (02292) (02287) (03500) (02821)

p<001 +p <005 Standard errors are In parentheses

Notes See Dittoh 1993 for the complete tomato market integration results See table 1 for other notes

There 1s also a need to eliminate some groups of
market mtermedianes n the vegetable trade Ways
should be found to remove secondary wholesalers
for example Assemblers and primary wholesalers
could be assisted with credit facilities and manage-
ment advice to ntegrate their businesses vertically
by establishing strong bases in the urban centers
That will make 1t possible for them to sell directly
to retailers and consumers Many of the assemblers
and primary wholesalers recogmize the profitability
of vertical integration of their businesses, but they
lack the capital and the techmcal know-how

Related to the above 1s the need to encourage
more marketers to be assemblers and primary
wholesalers That will increase competition and
will result 1n increased marketing efficiency to the
benefit of producers, the marketers, and consumers
Assemblage and primary wholesaling of vegetables
requires considerable capital and adequate
transportation The encouragement that 1s required
1s therefore well-planned credit and transportation
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arrangements Improvements in roads and other
rural infrastructure n the producing areas will also
enhance the assemblage of produce

The findings of this study support the assertion
that vegetable marketing in Nigena 1s a very risky
business Because of the lack of integration mar-
keters have to discount heavily for the high risks
Assemblers and wholesalers of vegetables have
been known to incur financial losses of over 100%
at tmes There 1s the need therefore to institute an
insurance scheme for vegetable marketers The
scheme could be restricted imuially to assemblers
and primary wholesalers who have primary retail
outlets n towns and cities That will further en-
hance the elimination of secondary wholesalers and
other emergency marketers

Small-scale processing of vegetables does not
currently exist in the producing areas It 1s however
known that small-scale processing of peppers, to-
matoes, and other vegetables is one of the ways of
solving the lack of adequate market for vegetables
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Table 3 Complete pepper market integration results

Approx
Market 1 Market 2 distance P Pirs P2 P P T R IMC  Classification
(km)
Zarla Ibadan 700 06251 00837 01504 -02698 01860 01760 09776 33608 Two way short
(01893) (01702) (00693) (00899) (00818) (0 0969) run integration
Ibadan Zaria 700 10277 06104 11309+ -12647+ 01152 02786 07996 08126
(01967) (02123) (05208) (05724) (04684) (0 2780)
Zaria Kaduna 80 02839 03909 05679 -06175 03285 01416 09736 Infinity
(02059) (02171) (02947) (03297) (02260) (O 0966)
Kaduna Zaria 80 08787 03091+ 02454 01769 -04227 01276+ 09817 20788 One way short
(01428) (01409) (01269) (01357) (01241) (00607) run Integration
Zana llorin 535 05811 00704 04410 -05052+ 02478 01612+ 09784 11502 Two way short
(01996) (01826) (01523) (02334) (01854) (00779) run integration
llorin Zana 535 09610 02222 06058 -05785+ 00536 01115 09494 16612
(02234) (02208) (02092) (02456) (02145) (00967)
Zarla Minna 370 02965 01898 03365+ 01285 01460 01859 09770 Infinity
(02051) (02100) (01286) (01595) (01551) (00634)
Minna Zaria 370 05454+ -00929 06816+ -00862 -03531 00393 09135 Infinity
(02001) (02241) (02605) (03043) (02951) (01054)
Zana Bida 470 05462+ 01348 05053 -04991+ 03202 01998 09812 10944 One way short
(02004) (01760) (0D1427) (01839) (01889) (0 0554) run integration
Bida Zaria 470 06555 02572 06984 -02566 -01826 -01135 07996 Infinity

(02075) (02294) (01972) (02657) (02060) (00780)
Zaria Wushishi 322 0 4091 01629 00527 -02331 02987 0 2864 09700 Infirity
(02040) (01958) (02629) (04247) (0288B9) (00748)
Wushishi Zaria 322 12498 05577+ 00331 -00383 01726 0 0495 09180 Infirity
(02166) (02033) (01651) (01751) (01534) (00751)
Zarta B/Gwari 200 03450+ -00775 06770 -06631 04378 02681 09879 05203 One way short

(01642) (0 1478) (01197) (01757) (01534) (0 0485) run integration
B/Gwarl  Zana 200 08779 04492+ 08594 -01836 01390 -02190 09755 Infinty
(01730)  (01779) (01519) (01983) (0 1650) (0 0697)
B/Gwan  Ibadan 500 11802 -03061 01698 -02088 01316 00476 09432 89656 Two way short
(02168) (02463) (00952) (01215) (00995) (O 1066) run integration

lbadan  B/Gwarl 500 08693 -04939 07159 -16129 06143 04472 08210 05390
(01933) (01851) (04013) (05835) (05065) (0 1990)

B/Gwarl Kaduna 120 10114 01676 02125 -03025 01499 01046 09355 Infinty
(02117)  (02547) (03179) (03914) (02865) (01187)

Kaduna B/Gwari 120 08787 03590+ 00896 -00951 -00555 02097 09726 Infinity
(00652) (01716) (01341) (01931) (01666) (0 0652)

B/Gwarl  lorin 335 07606 -00075 05630 -03488 01435 -00065 09648 Infinity
(01836) (01991) (01540) (02150) (01819) (0 0653)

llorin B/Gwan 335 06628 -00310 06526 -04422 -01608 01556 09562 Infinty
(02015)  (01984) (01786) (02444) (02117) (0 0625)

B/Gwari Minna 187 08339 01224 01196 01650 00378 00507 09441 Infintty

(02105) (02331) (01578) (01798) (01838) (00719)
Minna  B/Gwan 187 05661+ -00440 02037 -01467 -01228 01850 08887 Infinity
(02076)  (02398) (02688) (03549) (03049) (O 8650)

B/Gwan Bida 247 09380 00086 05793 -05146+ -00909 01287+ 09611 18228 One way short
(02192) (02592) (01645) (02192) (02521) (0 0526) run integration
Bida B/Gwart 247 05748+ -00165 06049 -04378 -00579 00418 08037 Infinity

(02187)  (02583) (01717) (02860) (02646) (0 0590)

B/Gwarl Wushishi 122 00872 01273 02244 -02667 04167 01354 09420 Infinity
(02200) (02483) (02864) (04827) (03019) (0 0640)

Wushishi  B/Gwan 122 12636 -05430+ 01159 -01191 01482 00788 09180 Infinty
(02291) (01952) (01479) (02035) (01768) (0 0475)

Continued
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Table 3 Continued

Approx
Market 1 Market 2 distance Paq Pia P Pz 1 Pao T R IMC  Classification
(km)
Wushisht Ibadan 570 12230 04655+ 00114 -00450 -00395 01775 09164 Infinity
(02279) (01811) (00654) (00809) (00696) (00654)
Ibadan Wushishi 570 07715 -02907 01159 07853 -00250 03635 07687 Infintty
(02036) (02148) (06637) (10769) (06545) (02269)
Wushishi  Kaduna 242 11714 -04033+ 00526 01977 01373 0 1568 09160 Infinity
{(02206) (01907) (02183) (02676) (01920) (00867)
Kaduna  Wushish 242 08854 -04105+ -00479 -00847 00265 02480 09719 Infinity
(01807) (01642) (01987) (03135 (01987) (00718)
Wushishi ilorin 405 11117 -03854+ 01030 -0D0742 02039 01583+ 09195 Infinity
(02225) (01768) (01393) (01865) 01465) (00610)
lorin Waushishi 405 07200 00040 02255 01273 01691 02803 09309 Infinity
(02328) (02258) (03050) (04747) (02853) (00844)
Wushishi Minna 65 12204 -03673 00612 -00170 -00040 01339+ 09108 Infinity
(02320) (02209) (01267) (01399) (01118) (00623)
Minna Waushishi 65 04872+ 01406 01640 06776 00377 02620+ 08979 Infinity
(02053) (01808) (03397) (05459) (03828) (00974)
Wushishi  Bida 125 12077 03499 00404 -D2098 01653 01189 09185 Infinity
(02121) (01803) (01497) (01621) (01600) (0 0402)
Bida Wushisht 125 04517 00455 00781 01873 02200 00844 07215 Infinity
(02138) (02274) (02896) (04563) (02666) (00633)
Bida Ibadan 445 09969 -05165 02254 -03589+ 02139 00137 07567 27877 Two way short
(02531) (02796) (01094) (01422) (01036) (01018) run integration
Ibadan Bida 445 09679 -~04901 06917 -19807 05913 03910+ 08846 04887
(01962) (01692) (03356) (03983) (05102) (01587)
Bida Kaduna 390 05100+ 00796 04023 00494 -01327 -D0404 07162 Infinity
(02093) (02610) (03380) (03825) (02601) (01245)
Kaduna Bida 390 07407 -02602 01442 00642 -03179+ 02490 09788 23300 One way short
{01692) (01469) (01212) (01399) (01419) (00537) run integration
Bida florin 280 05195+ 01303 06579 04175 0098 01172 08686 Infinity
(02106) (02349) (01421) (02646) (02249) (00718)
llorin Bida 280 07404 -00453 07331 -05608+ -00199 02163* 09675 13203 One way short
(02502) (02382) (01584) (02210) (02495) (00661) run integration
Bida Minna 100 04646+ 00097 02616 00438 -D0455 00295 07364 Infinty
(02064) (02326) (01596) (01817) (01461) (00703)
Minna Bida 100 04912+ -00133 04000 -01982 -02884 02263 09026 Infinity
(02002) (01811) (02440) (02788) (02813) (00734)
Minna Ibadan 545 05872 -00937 00594 00775 01708 01061 08943 Infinity
(01923) (01815) (01084) (01390) (01187) (01263)
Ibadan Minna 545 08172 -03939 02168 -02604 01726 04009 07534 Infinity
(02059) (02220) (03958) (04322) (03470) (02302
Minna Kaduna 290 05842 01341 04156 -0 3031 02885 00670 08928 Infinity
(02011) (01941) (03795) (04695) (03498) (01401)
Kaduna Minna 290 08647 03487 01193 -00741 -DO0556 02135* 09735 Infinity
(01786) (01757) (01089) (01250) (01044) (0 0609)
Minna liorin 380 05411 -00485 02912 01804 -0 3407 00634 09006 Infinity
(01933) (01825) (02312) (03279) (02711) (01090)
llonn Minna 380 06912 00277 02216 01279 00169 02039+ 09305 Infinity
(02492) (02444) (01759) (01934) (01594) (0 0859)
llonin Ibadan 165 12512 02984 03759 -03095+ 02036 00757 09571 61450 Two way short
(02486) (02538) (00946) (01318) (00947) (01019) run integration
ibadan florin 165 08318 -04427 10834 -21013 07144 04814 09140 03958
(01788) (01501) (02725) (04270) (04179) (0 1435)
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Table 3 Continued

Approx
Market 1 Market2 distance Py, P2 Pax Pa, Paa T R IMC  Classification
(km)

Ilorin Kaduna 455 06312+ 01458 02761 00390 -D 2887 02330 09342 Infinity
(02411) (02485) (03382) (03859) (02723) (0 1266)

Kaduna  llorin 455 07448 -02564 01020 00548 -02392 01959+ 09772 Infinity
(01758) (01609) (01249) (01665) (01438) (0 0716)

Kaduna Ibadan 620 07415 -01968 01042 00134 -00999 02125 09799 Infimity
(01830) (01512) (00S06) (00700) (O0606) (O 0571)

Ibadan Kaduna 620 06245+ 01193 14967 -06521 -02073 -0 0346 07855 Infinity
(02312) (02415) (07260) (08977) (05923) (0 2739)

p<001 +p<005 Standard errors are in parentheses
Notes See table 1

during the peak production periods of February
March and April Simple techmques such as dehy-
dration can help to preserve vegetables for a con-
siderable ume (Ahmed 1992) Temporal and spatial
price variations will be mimimized 1if entrepreneurs
can be encouraged (o process vegetables on a small
scale by for example, linking such entrepreneurs
to buycrs of such semi fimshed products within and
outside the country

Finally specialization n the production of cer
tain vegetables in specific locations n the country
can enhance vegetable marketing efficiency The
present trend toward specialization by vegetable
producers can be enhanced if the government will
institute effective extension services to help small
scale 1rrigators 1mprove their knowledge of 1mn
gated agriculture Some consideration should also
b given to the institution of agricultural marketing
cxtension services  Such extensionists have to be
well tramned 1n the principles and practice of agrni-
cultural marketing 1n all its ramifications
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Population Pressure, Land Use, and the
Productivity of Agricultural Systems In the
West African Savanna

H Ade Freeman
International Institute of Tropical Agriculture
Nigeria

SUMMARY

The problem of resource degradation as farming systems evolve 1s receiving increasing at-
tention 1n agricultural economucs research With the elimmation of the land frontier n
many countries 1n sub-Saharan Africa, increases n agricultural production will have to
come from more ntensive use of land and other agricultural resources As land use 1s m-
tensified fallow periods decline and crop cultivation spreads into marginal or ecologically
fragile lands In the absence of appropriate resource management technologies, these prac-
tices mevitably lead to degradation of the resource base with important implications for
so1l productivity household food security, and rural poverty

Although economusts have attempted to conceptualize these biophysical and socioeconomic
relationships and 1dentify the possible causes and consequences of the intensification proc-
ess, there have been few attempts to quantify these relationships The present study at-
tempts to redress this imbalance by developing a quantitative model of the intensification
process using survey data from the northern guinea savanna of West Africa

The study argues that the severity of the problem posed by agricultural intensification and
related environmental degradation depends largely on the factors that cause the system to
mtensify The validity of that argument rests on the hypothesis that the outcomes from the
two major driving forces of the intensification process—increases in population density
and 1mproved market access—are farming systems that differ in resource bases, cultiva-
tion practices and constraints

The study examines the role of economic factors in explaining investments that enhance
productivity (e g fertillizer application) and those that improve sustamnability Linear pro-
gramming 1s used to generate optimal farm plans in which the cropping pattern, levels of
resource use and present value of net farm ncome are endogenously determined The
model simulates the trajectory of different types of agricultural intensification when initial
conditions change because of exogenous demographic, technological, and policy interven-
tions It 1s concluded that there are substantial differences in farmer welfare, cropping
patterns and the productivity of resources between a population-dnven intensification and
market-driven intensification

ran Africa was, in the past based on as-  shifting cultivation (Bmswanger and Mclntire
sumptions of scarce labor and abundant  1987) Farmers clear a plot of land, typically cult-
land When population densities are low, capital  vate the plot for 1 to 3 years, and then abandon 1t
mputs are scarce and technology 1s simple the  to lie fallow for up to 25 years During the fallow

Q nalysis of agricultural systems 1n sub-Saha-  predominant land management system is based on
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pertod  there 1s forest or bush regrowth (Boserup
1965 Sanches 1976 Pingali Bigot and Bin
swanger 1987) The groundcover protects the soil
from crosion and controls nosious weeds  The
gradual accumul ition of nutrients supplied by the
decay of organmic matter from secondary growth of
natural vegetaton regenerates sonl fertility (San-
ches 1976 1ITA 1992)

This trhitional land mangement system which
10tates cultiv itton penods with long faillow periods
is stible  biologically ¢fficient  and  sustainable
(Ruttan 1991 Spencer and Swaft 1992) However
theie are currently fow arcas 1in sub Saharan Africa
where fallow peiiods are long cnough to fully re
generate sol aruhty without tingible declines m
crop productivity In mainy arcas  fallow periods
have becn shottened to the point that they are too
bricl o llow the soil to rcgenerate atself suffi-
acntly to restore fertility (Spencer and  Polson
1991 World Bank 1992)

The problem of degradation ot the resource base
15 firming systems cvolve s receiving icredasing
attentton in agricultural cconomics research Econ
omsts have focused on faimer resource allocation
decisions ind the productivity and sustainability of
wgricultural systems under conditions of high land
usc mtensity (Pingali Bigot and Binswanger 1987
[ cle and Stone 1989 Smuth ¢t al nd ) This focus
15 umportant because with the chmination of the
lind fronticr in many sub Saharan countries n-
crewses i agricultural production will have to come
from mtcnstfied use of land 1ind greiter use of other
agnicultmal resources that merease the productivity
of Ihnd and labor (IITA 1988)

Rapud growth of population and other demands
on arbic land strain the resource base 1 many
paits of sub-Saharan Africa The breakdown of
tracitional land management practices has resuljed
in ntensive crop production with sigmficantly re
duced fallow periods and the culuvation of mar
gindl lands In the absence of sound soil manage-
ment prictices or the cconomic use of fertilizers
nd other additives dechiming fallow periods result
in accelerated leaching of nutrients increased weed
populations crosion and decreased moisture reten-
tion (Lal 1983 1ITA 1992) As a result soil fertil
ity declines adversely affecting crop yields labor
producuvity and returns from farming Soil pro-
ducuvity declines further with incieased intensity of

104

land use because of topsoil loss and the develop
ment of subsoil characteristics that are less tavor
able for root growth and development (Lal 1983)
Thus degradation of the resource base has impor
tant 1mplications for sol productivity houschold
food security, and rural poverty

Research shows that when the opportunity cost
of land 1s high, farmers have more ncentives to
mvest 1 technologies that mamtun soil productiv
ity (Smuth et al nd) On the other hand when the
return to land 15 low farmers may not be able 10
invest 1 technologies that maintain so1l productiv
ity even though they may be aware of the ncgative
impact of soi1l degradation on crop productivity
(Barbier 1990) Thus the iclationships between
farm resources agronomic production systems and
the investment behavior of farmers arc 1mportant
determinants of farm profitability as well as the
long-run sustamnability of agncultural production
systems under different soil and land management
practices

Although agricultural economusts have attempted
to conceptuahize these hiophysical and sociocco
nomic relationships and to denufy the possible
causes and consequences of the tensification
process, there have been few attempts to quantify
these relationships This study attempts 1o do so by
developing a quantitative model of the intensifica
tion process usmg survey data from the northern
guinea savanna of West Afrnica The study consid-
ers the role of economic factors in eaplaining farm
ers willingness and ability to make 1nvestments
that enhance productivity (¢ g fertilizer applica
tion) and those that mmprove sustamnability (e g
land improvemenits)

Farm management surveys from Nigen ind
Benin were used n linear programming models to
generate optimal farm plans for two distinct farm
ing systems These optimal farm plans are com
pared to test the hypothesis that there are sigmifi
cant differences m farmers resouice  levils
cropping patterns and constraints n population-
driven and market-driven mtensification '

The coefficients generated from the two recent
surveys aie combined with an carlier survey n
northern Nigeria to develop a dynamic model that

'See Smith et al (nd] for the main distinctions between
population driven and market dniven intensilic wion
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simulates the evolution of two distinct agricultural
systems 1n the northern guinea savanna The model
1s hypothetical with primary concern on the rela-
tionship and trend among the variables of mterest
rather than on their absolute values In essence the
model reduces to a test of the determinants of the
mntensification process

Comparative static equilibria are explored by
changing model parameters and constrants to sim-
ulate the effect of various shocks on the system
The model 1llustrates that exogenous changes n
population, technology, and government policy re-
sult n different trajectories of the intensification
process

A key premuse of the study 1s that these exoge-
nous changes have differential 1mpacts on the
farmers’ resource bases and consequently on their
resource allocation decisions The outcome of these
decisions largely determines the farmers’ abilities
to undertake productivity-enhancing and sustain-
ability nvestments that ensure rising per capita
food production 1n 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 economuc responses
of farmers as cultivable land 1s used more mten-
sively”? Do these responses differ when the driving
force for higher land-use intensity 1s population
pressure or improved market access, or both, sup-
ported by a favorable policy environment” What
are the implications for mamtaining long-term soil
productivity n a population-dnven and market-
driven mtensification of land use? These questions
are 1nteresting to economusts for two main reasons
First, agricultural ntensification 1nvolves 1ssues
such as multiple cropping technology adoption,
and creased activity 1n input and product markets
that are central to the development of sustainable
agricultural systems 1 most countries 1n the region
Second, the lessons learned from understanding the
process of mtensification of land use are important
for extrapolating research results to other environ-
ments with similar characteristics The objectives
of the study are
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to present a comparative analysis that will test
the differences m farmer welfare, cropping
patterns, and the productivity of farmer re-
sources 1 two areas of high land-use mtensity
1n the northern guinea savanna of West Africa

to generate some stylized facts on the behavior
of land and labor productivity, intensity of pur-
chased mput use, and technology adoption

to simulate the impact of various policy options
on farmers’ welfare, resource use, and
productivity

to discuss the implications of the results for
policy analysis and technology development in
the northern guinea savanna and 1n other agri-
cultural systems that have a similar ecological
base

To understand the mtensification process, it 1s
important to gain wnsights into the decision making
processes of agricultural households, particularly
with respect to allocation of inputs to production
and investment It 1s also important to understand
farmers’ responses to policy interventions in rela-
tion to the socioeconomic, technical, and nstitu-
tional constraints within which farmers operate At
the microeconomic level, the tradeoffs and possible
outcomes of household decision making depend on
a number of interrelated factors Among these are
changes 1n the level of the household s real income,
substitution possibilities among competing crops
technological possibilities, the efficiency of market-
ing operations, and the possibilities for investing in
farm equipment and land improvement The rela-
tions between these factors are complex Yet, a
thorough understanding of these linkages 1s impor-
tant because the consequences and relative merit of
alternative policies critically depend on the house-
hold’s response to policy intervention

Studies of agricultural mtensification 1 sub-
Saharan Afnca provide evidence of increased agri-
cultural productivity, increased specialization 1n
production, and mcreased on-farm employment
possibilities (von Braun, Kennedy, and Bouis 1990,
Smith et al nd) However, the order of magnitude
of these changes and therr effects on farm income,
crop mix, input use, technology adoption, and land-
improving mmvestments are not clear Because these
studies are mostly conjectural, they do not mmply
causation The present study combines biophysical,
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demographic and economic relationships to shed
light on the complex hinkages involved in household
decision making as land use intensifies

Agro-ecological Background

The northern guinea savanna of West Africa 15
characterized by a savanna vegetation dominated
by thick barked trees and tall grasses Signmificant
dechines 0 crop yicld occur as land use 1s intensi-
ficd because crops and noxious grassy weeds com-
pete for nutrients and sunhght High levels of weed
infestation are usuvally the first symptom of soil
resource degradation

The distribution of rainfall 1s uumodal with
about 900 to | 200 mullmeters annually and a
growing period of 140 to 170 days There 1s a dis-
tinct wet scason of about 4 to 6 months and a dry
scason of 4 to S months when rainfall levels go be-
low 25 millimcters per month Rains start in May
peak 1m August and end in September-October
Therc are wide variations 1n the total amount of
annual ramnfall and 1ts distribution In an area
wherce agriculture 1 entirely rainfed there 15 great
concern about irregularities n the beginning and
end of the rains A brief dry period usually follows
the onset of the first rains but there 1s considerable
uncertainty about the length of this dry spell
Farmers who plant immedately after the first rains
run the risk that an unusually long dry spell will
causc crop failure because of the resulting moisture
stress The total amount of ramnfall and the length
of the wct season decreases as one moves from
south to north (Kowadl and Knabe 1972) and there
15 a corresponding decrease in the length of the
growing period In some areas, high intensity rain-
fall causes severe soil erosion and waterlogging,
which may inhibit crop growth

Mean daily temperatures usually are above 18"C
during the growing period temperature 1s not a
limiting factor for crop growth because the opti-
mum temperature range for most crops grown in
the zone 15 22 to 30°C (IITA 1988)

The <sone 15 characterized by highly weathered
ferruginous tropical soils that exhibit wide vana-
tions depending on the parent material Soils are
generally shallow highly laterized and low 1n
avallable phosphorus and nitrogen They have
moderate pH levels that indicate shight or moderate
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acidity problems The topsotl 1s mostly sandy with
low organic matter and base exchange capacity
Subsoils are easily compacted because of the ac
cumulation of kaolimitic clay Soils are poorly buff
ered with low cation exchange capacity and soil
organic matter 15 usually less than 3% of organic
carbon (Ogunbile Olukos: and Elemo 1992) The
physical status of the soil 1s poor—there are wide
variations 1n moisture-retaining capacity due to
differences n the structural composition of the <ol
Available plant nutnents tend to be low because of
leaching high soil runoff and erosion Large
amounts of nitrogen and sulphur are lost from the
soll through removal of crop residues from the
fields and through burning

Soils 1n this zone like most tropical soils, are
susceptible to deficiencies in previously available
micronutrients or macronutnients (such as potas
stum) when they are continuously cultivated Crops
grown 1n this ecology usually respond well to fertil
1zer apphication Thus there 1s potential for sustain-
ing yields under continuous cultivation with eco-
nomic use of fertilizers and other intensive soil
management practices

The long dry season deters the build-up of a
formidable pest complex except on groundnut
cowpea and cotton Striga a parasiic weed, 15
however a serious problem 1n many low input
farming systems

Characteristics of the Farming
Systems in the Study Area

In northern Nigena the domnant crops on up-
land fields are maize sorghum, cotton cowpea,
and groundnut Millet has declined 1n 1mportance
since the introduction of higher yielding maize va-
rieties In the uplands in Boukoumbe 1n Bemin, sor
ghum, fonio (Digitaria exilis), millet cowpeg,
bambara nut and groundnut are the major crops
The lowlands in northem Benin are almost exclu-
sively allocated to rice cultivation In northern Ni-
gena, the fowlands overwhelmingly support com-
mercial crops like sugarcane and vegetables

Both in Nigenia and Benin, farming systems are
dominated by cereals but legumes are also impor-
tant In northern Nigena cereals occupied 75% of
the total cultivated area n the sample while leg-
umes accounted for only 11% Of the cereals, sor-
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ghum and maize accounted for about 33 % of the
total cultivated area Sorghum, the traditional sta-
ple, occupied a shghtly higher area than maize In
Boukoumbe, cereals occupied 64% of the total cul-
tivated area mn the sample Legumes were however
more 1mportant in Boukoumbe than in northern
Nigeria, occupying 26% of total cultivated area
Among the cereals in Boukoumbe, fomo accounted
for 33% of total cultivated area, while sorghum
accounted for 23%

Intercropping and monocropping are practiced mn
both systems, although ntercropping practices are
favored by most farmers because they reduce risk
and maximize farm revenues (Norman, Pryor, and
Gibbs 1979) The most common mtercrop in the
sample villages 1n northern Nigeria 1s maize/
sorghum Other important combinations n this sys-
tem are maize/cotton, maize/cowpea, and sorghum/
groundnut In northermn Benin, sorghum/cowpea
intercrop dominates the farming system This com-
bination 1s followed by sorghum/miullet and other
three-crop mixtures usually mvolving a combina-
tion with sorghum and cowpea Fonio and legumes
like bambara nut and groundnut are usually grown
as sole crops Fonio, a hardy crop that survives on
badly eroded soils, 1s often grown as a sole crop In
an area where soils are degraded and there 1s little
use of external inputs, legumes are mmportant n
farmers soil fertility maintenance strategies Leg-
umes are also grown as a sole crop n fields that
have previously been planted to cereals because the
parasitic weed striga does not reproduce on
legumes as 1t does on the more susceptible cereal
crops like sorghum

Crop yields m northern Benin are far lower than
those 1n northern Nigeria

Yield (kgiha)
Benin Mgeria
sorghum 438 1545
maize na 2622
millet 312 501
cowpea 38 325
groundnut 385 na
bambara nut 169 na
fonio 134 na
cotton na 764

In both areas, fallow periods have been reduced to
the point where they are nsufficient to restore soil
fertility, or they have been elimnated The effects
of degraded soils on crop yields are, however, more
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pronounced n Boukoumbe because farmers use no
fertilizer or other external inputs that enhance soil
fertihity In northern Nigena, farmers are more
commercially onented and most have more cash
resources to hire labor to supplement family labor
By overcoming household labor constraints, the
farmer 1s able to complete cultural operations on
time or do them more effectively In contrast in
Boukoumbe, the subsistence orientation of produc-
tion and a thin labor supply lmit farm labor to that
provided by the famuly, though reciprocal labor
groups may be organized at peak periods Severe
labor constraints imply that most operations cannot
be done on time, or when they are done, they are
not done effectively For example in northern Ni-
geria, the yield loss due to weeds 1s mumimal be-
cause farmers hire sufficient labor to weed the
fields three times in one culuvation season In
Boukoumbe, on the other hand, the majority 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 striga also illustrates
how differences 1n resource use can affect crop per-
formance In contrast with Boukoumbe, yield loss
mn northern Nigeria due to striga 1s mimimal because
cereal fields are weeded thoroughly and on time
and the high level of fertilizer applied acts as a
control mechanism (G K Weber personal com-
munication) These differences 1n crop management
practices are reflected in differences in the yeld
losses due to pest, diseases and weeds

Livestock, especially small ruminants, play a
sigmficant role in both systems Goats are the pre-
dommant type of small rumimnant held by farm
households 1 both samples Poultry 1s very impor-
tant in Boukoumbe In northern Nigeria, the mean
household holding 1s five goats while the mean
holding 1n Boukoumbe 1s four In the more food-
mnsecure Boukoumbe sample, the sale of poultry
and small ruminants 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 1n the northern Nigeria sample ranked
crop sale as the most important source of house-
hold income In Benin income from the sale of
poultry and small ruminants 1s used to purchase
gram for household consumption thereby smooth-
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ing gran consumption in the face of production
shortfalls In northern Nigeria  livestock holdings
are less important as a means for ensuring short-
term v ulibihity of food supplies More often they
arc an integral part of the household s asset holding
and are hquidated primarily to purchase fertilizer
or to mect houschold cash expenses other than
purchising grain The cvidence from both areas
thacfore highlights the importance of hivestack
holdings 1n meeting short term consumption needs
and providing capital to purchase farm inputs

Analytical Methods

In 1991 and 1992 farm management informa-
hon was collected i five villages in Nigeria and
thice villages in Benin by the author and other re-
searchers at the International Institute of Tropical
Agneultuie These surveys provided data on farm-
family characteristics farm s1ze input use crop-
ping patteins crop yiclds cropping calendars and
mput output prices The data was used o develop a
composite model thit utilizes comparative static
solutions to simulate the evolution of two agricul-
tural systems 1n the northern guinea savanna agro-
ceological szome  Activities are specified 1n the
modcl for crop production crop sale fertilizer pur
thases and labor hiring Constramnts are imposed
on land labor and working capital

On-farm experimental results and data from <ec-
ondary sources were used to adjust model parame-
ters and constrants to mcorporate the following n
some model runs

* population increase

* public mvestments in rural infrastructure that re-

duces the markcting margin

introduction of new maize varieties at two levels
of fertithizer application

The analytical mode!

The composite model tests the hypothesis that
the trajectories of population-driven mtensification
and market driven intensification diverge, resulting
in farming systems that have very different re-
source bascs  cropping patterns and hkely con-
stramts The model 15 based on the premise that the
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land frontier has been reached and that the farring
system can therefore be characterized as a perma-
nent cultivation system with R a measure of land-
use mtensity,” greater than 70 (Ruthenberg 1980)
In the mitial period R has a value of 75, implying
that three quarters of the land 15 under cultivation
The hypothesis 1s that this period represents an
early stage of population-dnven ntensification In
this stage the farming system can evolve along ei-
ther a population-driven intensification path or a
market-driven intensification path depending on the
exogenous shocks that cause the mitial conditions
to change An mtensive farm management survey
by David Norman and colleagues n three villages
In the Zana area of northem Nigeria m the lale
18605 (Norman 1967a 1967b 1972a, 1977b) pro-
vides the data for the computation of mitial-period
coefficients These villages are n the same agro-
ecological zone and latitude as the sample villages
in the more recent surveys They also exhibited
characteristics that are consistent with the styhzed
facts of an early phase of population-driven
ntensification

Activities developed from the recent northern
Nigena and Boukoumbe surveys are added to the
base-year model to simulate the evolution of the
two farming systems, with their differing resource
availabilities, costs, and price environments Both
hypothetical and realistic crop production alter-
natives are included in the model to allow 1t to
determine  representative  farmers  resource
allocation decisions over time, considernng their
resource constraints Thus the model reveals the
trends and relationships n farmers’ decision
making when there are variations n mput supplies
and technological options over ttime By con-
centrating on trends and relationships rather than
on the absolute model values, the hypothetical
model narrows down to a test of the determinants
of the mntensification process and of the differences
m the consequences of population-driven and
market-driven intensification

’ Ruthenberg s R value gives a measure of the intensity of
land use based on the relationship between the length of the
cultivation and fallow period It 1s measured by R =(C/ C +
F) x 100 where C 1s the length of the cultivation period and
F1s the length of the fallow period
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Model scenarios

The different model scenarios are defined to cor-
respond to distinct phases 1n the ntensification
process Because imterest 1s on the dynamics of the
mtensification process when the land frontier has
been reached, all model time periods reflect condi-
tions where the length of cultivation period 1s less
than the length of the fallow period

All constraints mn the mitial period apply n all
the model runs Purchase activities however allow
for the expansion of the mmtial farm resource base
through the mcorporation of purchase activities
Reductions m resource endowments are modeled
through the manipulation of the physical resource
constraints over time For example population
pressure leads to a reduction 1n the land-man ratio
that 1s reflected 1n a reduction 1n the coefficient of
the land constraint 1n each time period

As mentioned earlier, the study seeks to test the
hypothesis that the model results will diverge con-
siderably, depending on the exogenous changes that
impact on the system In the market-driven intensi-
fication scenarios, increasing population densities,
reflected 1n a reduction 1n the available cultivable
land, are juxtaposed with public investments 1n ru-
ral infrastructure, reflected in lower marketing
margins, technical progress that results in an 1mm-
proved maize variety, 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 ’
In contrast, the only exogenous change that influ-
ences ntensification of land use 1n the population-
driven scenario 1s increased 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
determination of the relationship between intensifi-
cation of land use and crop yields However based
on anecdotal evidence, 1t 1s assumed that crop
yields decline as increasing population pressures
lead to a breakdown i the traditional land man-
agement system that maintained soil fertility Yield
declines are more acute in the population-driven
scenario because there 1s no use of fertilizer or

*This case 1s analogous to Lele and Stone s (1989) policy
drniven ntensification where public sector intervention
provides a catalyst for the intensification of production
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other external inputs to maintain soil fertility In the
market-driven 1intensification case crop yields are
assumed to be nondecreasing once there 1s wide-
spread adoption of fertilizer technology because of
the residual effect of fertilizer on sol fertility

Four model scenarios are defined according to
this criteria

e Model A 1s the mitial or base-period run that
represents an early phase of the intensification
process R has a value of 75 Production con-
ditions during this period are similar to those
found by Norman, Pryor and Gibbs (1979) n
the three villages they studied m northern Ni-

geria 1in the late 1960s

Model B In model B (and all other subsequent
model runs), population increase 1s reflected in
a 10% decrease m the coefficient of land con-
straint in both population-driven and market-
driven mntensification In addition public goods
investment 1 infrastructure m the market-
driven intensification case 1s introduced into the
model via reduced margmns for marketing
crops

Crop production activities representing the
adoption of new maize varieties are included n
population-driven and market-driven intensifi-
cation in Model C These activities are intro-
duced at both high and low rates of fertilizer
application to allow for the partial adoption of
maize technology packages mitially

In Model D, there 1s complete adoption of the
improved maize technology package The farm
family s resource base 1s expanded to reflect
higher working capital requirements arising
from the adoption of the new technology

Specification of the linear
programming mode{

As with all models, the structure of the static
model comprised the objective function a set of
activities, a set of constraints resource endow-
ments or nght-hand-side values and non-negativity
constraints A basic premise of the model 1s that the
representative farmer seeks to maximize net farm
mcome subject to constraints imposed by the avail-
ability of resources In matrix notation, the basic
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linear programming model for a single period 1s
given by

zX
AX<B
yX+X =0
XX y20

max

st

wherc

X 15 ina x| vector of crop activity levels

X 1san z a1 vector of crop sales activities

B s an n x| vector of the farmer s resource endow
nients or availlabilitics

A 15 an n a n matrix of an mput output cocfficient
whose individual element 4, represents the amount
of the rth resource used to produce one unit of the
Jth activity

z 15 an n v 1 vector of crop sales prices
yis an a a1 vector of crop yield levels

Model activitics are specified considering both
the sociocconomic and brophysical conditions under
which farmers operate Five basic types of activi-
ties are included 1n the model crop production ac-
tivitics  labor activities 1mput purchase activities
marketing activitics and transfer activities Con-
straints are imposed on working capital and the
physical resources land and labor Output alloca
tion and daccounting constraints are imposed to en-
sure consistency or balance among transfer activi-
ties in the model

Model Results

The major concern of this paper 1s to explore
optimal farm plans to evaluate the differences 1n
farmer welfart and constraints and the potential for
technology adoption In the base-year scenario,
population pressure 1s mimimal  hence there 15 still
access to land ceven though 1t 1s not good quality
land Land use mn this scenario, measured by
Ruthenberg s land usc intensity factor, 1s 75 This
imphes that three quarters of the land available 15
undet cultivation and the rest under fallow at any
time during the cultivation period

The representative household in the base period
uses traditional technology and no fertilizer or im-
proved crop varieties The farm plan 1s dominated
by low-valued cereals like mullet and sorghum al-
though groundnut a cash crop, also 15 prominent
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Under these conditions of dechining soil fertility due
to the pressures on the resource base, legumes that
enhance soil fertility are an important component n
the farmer’s so1l fertility management strategy

Public investments n rural infrastructure are m-
troduced 1n the market-drniven scenanio in model B
These investments reduce marketing margins by
lowering the transaction costs of marketing Conse-
quently, the farmgate price of crop output 11ses,
input marketing costs decline, and real farm n-
comes grow (Binswanger 1989) With a 25% re
duction in the marketing margin 1n market-driven
intensification, farmgate prices Increase corre
spondingly The representative farmer still allocates
a substantial amount of land to millet-based activi-
ties However with the increased commercializa-
tion induced by the improved market access farm-
ers allocate 8% more land 10 groundnut the major
cash crop Net farm income increases by a mere
3% over the base year returns to labor increase by
14%, and the returns to land remain unchanged
The fact that land productivity does not change
with improved market access underscores the pont
that while public investments in rural infrastructure
are necessary they are not sufficient to piopel an
agricultural system along a market-driven intensifi-
cation scenario that has the potential of substan
tially ncreasing crop productivity and improving
farmer welfare

In the population-driven mtensification scenario,
the only change 1n model B 15 increased population
density, which reduces land-man ratios The crop-
ping pattern remains largely unchanged except that
some land 1s shifted from the sole groundnut to an
intercropping muxture with groundnut With the
increasing pressure on land farmers shift resources
from commercial activities to production of food
grain for household consumption Such behavior 15
typical of cases where poor market access causes
food markets to fail In such cases households will
respond to population pressure by producing most
of therr subsistence needs Net farm revenue de-
clines by 43%, reflecting the increased move to-
ward subsistence and labor and land productivity
decline by 25% and 38%, respectively

Improved maize varieties are introduced into the
model at two rates of fertilizer apphication The
hypothesis here 15 that farmers adopt technological
packages sequentially In the mual stages when
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they are not familiar with the technology and are
strapped for cash, they will tend to adopt compo-
nents of improved technology packages that guar-
antee them a marginal increase over their current
practice (Byerlee and de Polanco 1986) In the op-
timal farm plan, land 1s allocated from the lower
valued millet/sorghum enterprises to the maize and
maize/sorghum enterprises with the improved tech-
nological package The model results confirm that
farmers indeed adopt technological packages se-
quentially In this case the representative farmer
allocates about twice as much land to the enterprise
with the lower fertilizer rates in both sole maize
and maize/sorghum enterprises, even though the
yields at higher levels of fertihization are substan-
tially higher This situation changes in subsequent
model runs when revenue from increased crop sales
relaxes the cash constraint and the farmer becomes
more familiar with the 1mproved technology
package

Farmer welfare and the productivity of farm re-
sources improve substantially with the adoption of
mmproved technology In model C, when the im-
proved technological package 1s added to model B,
the farm plan shows three-fold increases in net
farm income and returns to land and labor This
result confirms the hypothesis that improved mar-
ket access, when complemented with mmproved
technology that 1s widely acceptable, can lead to
perceptible increases 1n farmer welfare and re-
source productivity especially land and labor
productivity

As population pressure increases, land 1s taken
out of the two-crop millet/sorghum activity and put
into the three-crop millet/sorghum/cowpea activity
Another legume activity, groundnut/bambara nut
enters the optimal farm plan The farmer’s optimal
farm plan venfies the hypothesis that as traditional
land management systems collapse and there 1s lit-
tle use of external sources to maintain soil fertility,
farmers increasimgly turn to legumes, which do well
when soil fertility 1s low and help to mamtamn soil
fertility The activities with improved maize varie-
ties enter the optimal farm plan 1n model C, but are
allocated substantially less land than n the market-
driven scenario In this period there 1s still some
good quality land available, allowing maize to do
well without large amounts of fertilizer 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 fertilizer and hire labor n subsequent pe-
riods As land supply becomes more melastic,
farmers allocate more land to those enterprises with
the higher yielding maize varieties As the farmer
becomes accustomed to the improved technology,
farmer welfare represented by net farm revenues
continues to mcrease Labor productivity increases,
but at a declining rate, while land productivity in-
creases at an increasing rate This implies that with
these biological and chemucal technologies, the bulk
of the improvement in farmer welfare will have to
come from increases 1n land productivity

In the population-driven scenario farmers re-
spond to the population pressure by taking land out
of the high-input maize activities and allocating 1t
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 intensification of
land use In contrast with farmers in the market-
driven scenario who mtensify land use by imcreas-
ing cultivation of maize, the poor market access of
farmers n the population-drniven scenario results n
low crop sales that aggravate their cash constraint
Farmers do not have the funds needed to purchase
fertilizer or hire labor to undertake the high-input
activities Consequently poor market access and
lack of sustained adoption of improved technology
reduce farmer welfare and harm land and labor
productivity

Policy Simulations

The optimal farm plans can also be used for
policy simulations In the first run, the question
was, what would have happened to the ntensifica-
tion process and the adoption of technological
packages 1n particular, if there had not been a gen-
erous subsidy on fertilizer? This question 1s of m-
terest to both policy makers and researchers be-
cause of 1ts implications for future technology
developments, the extrapolation of research results
to areas that have similar agro-ecological char-
acteristics but a different policy environment, and



Issues tn African Rural Development 2

the consequences of removing the subsidy to ease
the f1scal cost on the government

When Model C was run without the fertulizer
subsidy the direct consequence was that land was
taken out of the fertihzer-intensive maize activities
and allocated to mullet/sorghum and legumes which
use hittle fertilizer Farmers shifted half as much
land from all enterprises with maize to sor
ghurm/millet enterprises and groundnut in the new
faam plan The results mdicate that farmers would
have stll adopted the improved varieties but al a
far slower rate than with the subsidy This 15 not
surprising because the yields from the technologi-
cal package of improved crop varieties and fertl
1zer significantly exceeded yields of the traditional
varteties Given the farmer s food security and in
comc-earning stiategy the opportunity cost of the
farmer s scarce resources 15 highest in the maize
activities even without the subsidy

Without the fertilizer subsidy farmers allocate
morc land to lcgume enterprises than when the
subsidy 15 m place This implies that farmers will
rely on legumes to mamntain soil fertlity when
demographic and economic pressures break down
the tradiional land management <ystems that
maintain soi1l fertiity This finding has important
implications  for the ntegration of sustamability
perspectives 1n agricultural research and develop-
ment Agronomic methods of sail fertility manage-
ment lIike the incorporation of legumes into farm
ing systems are often thought to be more desirable
for the sustanability of faming systems than the
use of large quantitics of fertihzer which can lead
lo potential problems with soil acidification and
reduction 1n sotl organic matter (COMBS 1991)
Governments therefore have to be consistent with
fertilizer pricing pohicies and set subsidies at real-
istic levels—if they decide to give subsidies—so
that resource management can compete as a viable
so1l fertility maintenance alternative

The second policy run looks at the effect of n-
creased maise prices What would have happened 1if
the mcreased production of maize had caused
maize prices to drop by 10%” The model results
show that a farmer would have continued to grow
maize The decline 1n the price of maize 15 offset by
an mcrease i maize yield so that the relative posi
tion of maize in the farmer s optimal farm plan 15
stl favorable It would take very large price
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swings to cause the opportunmty cost of the
farmer s resources to yield a better return in some
activity that does not include maize

In this simulation infrastructure variables are
mntroduced nto a late phase of population diven
intensification via a reduction n crop marketing
margmns The results indicate that the optimal farm
plan did not change much Low-valued cereals and
legumes are stull promunent while the improved
varielies are not adopted This result suggests that
when agricultural systems have been dechning
long term, only a sustamned policy intervenuion that
provides appropriate incentives together with af-
fordable and useful improved technologies can shift
the system into a market-driven intensification path
with increased land and labor producuvity which
in turn will improve farmer welfare

Conclusions

This study determined that population increasc
and improved market access broadly defined to
encompass access (o improved technology and a
favorable policy environment, are the two major
driving forces of agricultural intensification The
results show that these two determinants have dif-
ferent consequences for farmers welfare, cropping
patterns, ntensity of purchased nput use and pro-
ducuvity of farm resources This result contrasts
with findings by Pingali Bigot, and Binswangcr
(1987) that there are no differences n the consc
quences of population-dniven and maiket-driven
intensification

The study also showed that public investments 1n
rural infrastructure are necessary but not sufficient
conditions for moving a system along a market
driven path It takes sustained devclopment of 1im
proved technologies that aic both appropriate and
affordable and a favorable policy environment to
provide sufficient incentives for farmers to adopt
these improved technologies

These results have several implications for tech-
nology development and policy In population-
driven ntensification areas houschold food secu
rty 1s a major concern because of the low ciop
yields Technology development efforts must con-
centrate on raising crop yiclds In this respect at
tention needs to be given to cropping and resource
management systems that permit the improvement
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of soi1l fertility without necessarily sacrificing crop
yields

On the other hand, household food security 1s
not a major problem in market-driven ntensifica-
tion areas because high yields in 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 1n these areas 1s to attain a modest increase n
crop yields or sustain yields at their current levels
While high levels of fertilizer use reduce the effect
of chemical deterioration of the soils, there are po-
tential problems with the physical detenoration of
soils due to a lack of groundcover Such degrada-
tion threatens the long-run productivity of soils

There are also important implications for the
types of technologies that are likely to be adoptable
in population-dniven and market-driven agricultural
systems In population-driven intensification, farm-
ers have limuted cash resources so they are unlikely
to adopt technologies that require high levels of
purchased inputs Technologies that are likely to be
adopted are those that will permit modest yield n-
creases without large amounts of external inputs
For instance the development of striga-resistant
sorghum vaneties will significantly reduce sorghum
yield loss m the population-driven ntensification
areas that are dominated by cereals In the market-
driven ntensification areas farmers will adopt
technologies that require external mputs 1f they are
profitable The major concern should therefore be
the affordability and appropriateness of improved
technologies 1ather than the intensity of purchased
input use In both population-driven and market-
dniven 1ntensification, farmers can get impressive
yield gains from improved crop management prac-
tices with little or no external inputs

The study showed how the presence or absence
of a favorable policy environment can lead to very
different outcomes There 1s need for sustained
policy and mstitutional support n the development
of infrastructure, improved technology, extension,
and credit and marketing facilities to provide suffi-
cient mcentives for agricultural activities While
agricultural activities are profitable mn the market-
driven intensification areas, farmers poor access to
credit facilities often limits therr ability to under-
take productivity-enhancing and sustamnability -
vestments In the population-driven ntensification
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areas, policy mtervention 1s needed to improve the
attractiveness of agriculture and provide incentives
for farmers to adopt improved technologies

Literature Cited

Barbier E B 1990 The farm level economics of soil
conservation The uplands of Java Land Econom
1cs 66(2) 199 211

Binswanger, H 1989 The policy response of agncul-
ture In Proceedings of the World Bank Annual
Conference on  Development  Economics
Washington D C  World Bank

Binswanger H and J McIntire 1987 Behavioral and
material determinants of production relations in
land-abundant tropical Africa Economic Devel
opment and Cultural Change 36(1) 73 99

Boserup E 1965 Conditions of agricultural gronth
Chicago Aldine Publishing

Byerlee D and E de Polanco 1986 Farmers step
wise adoption and technological package Amer:
can Journal of Agricultural Economics 68(3)
519-27

COMBS (Collaborative Group on Maize Based System
Research) 1991 Soil fertility improvement and
weed suppression through legume based tech
nologies  Collaborative  Paper 1 Ibadan
WAFSRN/IITA

IITA (International Institute of Tropical Agriculture)
1988 Strategic plan 1989 2000 Ibadan

IITA 1992 Sustainable food production in sub Saha
ran Africa Ibadan

Kowal,J] N and D T Knabe 1972 An agroclima
tological atlas of the northern states of Nigeria
Zaria Nigena Ahmadu Bello University

Lal R 1983 Erosion caused productivity decline 1n
soils of the humid tropics Soi! Taxonomy News
no 54-11

Lele U and S W Stone 1989 Population pressure
the environment and agricultural intensification
Variations of the Boserup hypothestis MADIA
Discussion Paper 4 Washington DC  World
Bank

Norman D W 1967a An economic study of three
Zana provinces villages Part 1 Samaru Misc Pa
per 19 Zaria Nigena Ahmadu Bello University

Norman D W 1967b An economic study of three
Zana provinces villages Part 2 Samaru Misc Pa
per 23 Zaria Nigena Ahmadu Bello University

Norman D W 1972a An economic study of three
Zana provinces villages Part 3 vol 1 Samaru
Misc Paper 37 Zaria Nigerta Ahmadu Bello
University

Norman D W 1972b An economic study of three
Zana provinces villages Part 3 vol 2 Samaru



Issues in African Rural Development 2

Misc Paper 38 Zara Nigeria Ahmadu Bello
University

Norman D W D H Pryor and C J N Gibbs 1979
Technmical change and the small farmer n
Hausaland  Northern Nigeria  African  Rural
Economy Paper 21 East Lansing Michigan State
University

Ogunbile A J Olukosi and K Elemo 1992 Charac
teristics of target zone and technology adoption for
the northern guinea zone of Nigeria In Charac
tert-ation of target zones and technological adap
tation for on farm testing of leguminous species
«d G K Weber J Smith and J O Olukos
Ibadan WAFSRN/IITA

Pingal1 P Y Bigot and H P Binswanger 1987 Ag
ricultural mechanization and the evolution of
Sarnung systems in sub Saharan Africa Balumore
John Hopkins University Press

Robinson W and W Schutjer 1984 Agricultural
development and demographic change A gener
alization of the Boscrup model Economic Devel
opment and Cultural Change 32(2) 355 66

Ruthenberg H 1980 Farmung systems in the tropucs
London Clarendon Press

Ruttan V. W 1991 Sustainable growth in agricuttural
production Poetry policy and science In Agricul
tural sustarnability  growth and poverty allevia

ton Issues and policies ed S A Vostt T Rear
don and W von Urff Feldafing Germany DSE

Sanchez P A 1976 Properties and management of
sotls 1n the tropics New York Wiley

Smith ] A D Barau A Goldman and ] H Mareck
[nd] The role of technology in agricultural inten
stfication The evolution of maize in the northern
gumea savanna of Nigeria Ibadan International
Institute of Tropical Agriculture

Spencer D 5 C and M T Swift 1992 Sustainable
agriculture Defimbion and me isurement In Bro
logical nurogen fivatton and sustanability of
tropical agriculture ed K Molungoy M Gueye
and D S C Spencer New York Wiley

Spencer D S C and R A Polson 1991 Agricultural
growth and sustainabibty Conditions for their
compatibility 1n the hurmd and sub hunmud tropics
of Africa In Agricultural sustainability growth
and poverty allcviation Issues and policies ed S
A Vosti T Reardon and W von Urtf Feldafing
Germany DSE

Von Braun J E Kennedy and H Bouis 1990
Commerciahization of smallholder Agriculture
Policy requirements for the malnourished poor
Food Policy 36(1) 82 5

World Bank 1992 Waorld development 1¢port Wash
ington DC

114



Land Tenancy and Exploitation of Palm
Forest Resources 1n Nigeria

Ade S Olomola
Nigenan Institute of Social and Economic Research

SUMMARY

Nigeria 1s well endowed with palm forests, which are economically important for several
communities that depend on forest resources for their livelihood But pressures on the palm
forests are building up in several places as a result of increased commercialization This
study examined traditional management practices and the profitability of the associated
production enterprises

The palm forests are exploited for two mamn products Oil palm fruits are harvested and
processed mnto palm o1l and raphia palms are tapped to obtain palm wine, which may be
further processed 1nto a local gin known as ogogoro In Ondo State where the study was
conducted the palm o1l producers were able to produce an average of 2,931 liters of palm
o1l from the 4,530 fresh fruit bunches harvested in 1991 Also 1n the Ilaje and Apor zones
of the state where the tappers produced an average of 29,835 and 24,980 liters of palm
wine about 2 242 and 2,027 liters of the local gin were obtained 1n the two zones respec-
tively Indeed the enterprises were found to be profitable Operating profit in palm o1l pro-
duction exceeded that of palm wine by MN1,293 (or 15%), and net income was higher by
N2,285 (or 36%)

Exploitation of the palm forest resources 1s largely in the hands of migrants who acquire
use rights through the payment of access fees and rents In 1991, the access fee for oil
palm harvesting was N40 while rent was N 150 per year In the raphia palm belt, the ac-
cess fee was M10 while rent averaged N237 These rents appear to be moderate and are
not subjected to frequent changes This has been a type of incentive for the resource users
to stay i business

Because of the importance of the palm forests as a source of income and the difficulties
being experienced 1n some areas, some communities have adopted management practices to
regulate the behavior of users and to prevent over-exploitation These practices include
imposition of a ban on the felling of raphia palms, prohibition of tapping of immature
palms a closed season i the o1l palm groves, and restriction on the number of fruit
bunches harvested dailly Owing to the prevailing regime of common property and the
profitability of the enterprises, it has not been difficult to enforce comphance with the
management rules Other factors that have favorably mfluenced the adoption of manage-
ment practices include the common belief system of tenant harvesters, the cohesive social
relations and their homogeneity culturally and linguistically

In situations where conflicts have arisen over the use and ownership of the palm forests, 1t
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 reconcihatory tendencies
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In view of the foregoing, government intervention in the control of access to the palm for-
ests and therr management, as some analysts have urged seems unwarranted m the study
area Because there 1s a resilient regulatory mechamism what remains for the government
to do 1s to examine the charactenistics of the local mstitutions to determine how to
strengthen and formalize them and encourage their adoption n other palm forest belts in
the country In all the relevant ecological zones 1t will be necessary for the government to
strengthen existing local management systems by (1) helping to define territorial boundaries
where they are currently nonexistent or in dispute (1) recogmzing and strengthening tradi
tional authorities nvolved in palm forest resource management (in) creaing awaiencss
about community participation mn palm forest resource management, and (1v) providing

technical guidance for communities wishing to intensify management

and tenancy is an important traditional nsti-
tutional framework for the management of
palm forest resources in Nigenia Land ten-
ancy means the accepted local rules nghts, prac-
tices, and duties that regulate access to and exploi-
tation of the palm forest land Official regulation of
the exploitation of palm forest resources is difficuit
o achieve owing to the scattered nature of the re-
source base and assoclated economic activities In
addition some communities consider official mter
vention an unnecessary encroachment on therr envi-
ronmental capital and source of wealth
As a possible alternative to official regulation,
traditional resource management practices mght be
revitalized and reinforced where they exist or they
mught be introduced to areas where they are nonex-
1stent  An obstacle to this management option mn
Nigera, however 1s the lack of adequate informa-
ton upon which management actions could be
based There 15 also insufficient information about
profitability of palm forest resource explortation for
the production of goods like palm ol palm wine,
and a local gin known as ogogoro Yet knowledge
about the relationship between the profitability of
production systems based on palm forest resources
and 1ntensity of exploitation is crucial to under-
standing how productivity and management of the
resources can be 1mproved Also the adoption of
management practices by current resource users
may be n jeopardy 1f they are unable to operate
profitably But unless such practices are effective,
the profitability of enterprises based on palm forest
resources may turn around to fuel the devastation
of the palm forest resources
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The Study

In spite of the recent policy attention given (o the
1ssues of environmental stability and sustamable
resource use nothing has been done in practical
terms for the protection of palm forest lands In-
deed government financial support for the conser-
vation of renewable natural resources in Nigeria
has not improved the renewability of mangrove and
palm forest lands as compared with the forest lands
in the and vegetational belts (Olomola 19914a) Yet
the palm forests account for a large proportion of
palm oil production 1n the country

Untl the mid-1950s o1l palm produce was Ni-
geria s most important export item n value terms
Today however while other crops such as cocoa
and rubber remain on the list of exports palm oil
has disappeared completely Between 1950 and
1960, Nigena s exports of palm ol were about
34% of total world palm o1l exports More than
80% of production then came from palm forests
which were exploited by millions of small-scale
subsistence farmers (Om 1969) The country s
share of world palm o1l exports dropped to 25%
between 1961 and 1966 3 2% duning the war years
(1967-69), and merely 1 1% 1n the immediate post-
war years (1970 72) By 1975 Nigeina had become
one of the palm ol importing countries and be-
tween 1975 and 1980 the annual growth rate of
palm o1l imports averaged 76% (Olomola 1991b)
Although palm o1l 1mports have been declimng
since the 1980s the growth of domestic production
has been slowing Annual production increased by
7 1% i 1970-74, 43% i 1975-80 and 2 7% n
1981-85 that 1s during the second, third, and
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fourth development plan periods, respectively
(Olomola 1991b) This dimimishing production
growth 1s partly due to defective management of the
palm forest resources

It 1s imperative, therefore, to examme the form,
practice, and effects of traditional management of
the palm forests and to evaluate 1ts role in control-
ling resource exploitation and appropriation by the
local commurnuties The notion that greater nvol-
vement of local communities’ knowledge and nsti-
tutions could lead to more effective management 1s
gaming ground (Klee 1980, Morauta, Pernetta, and
Heaney 1982, Scudder and Conelly 1985) as
pressures on forest resources have mtensified not
only mn Nigenia but generally in the tropical and
subtropical world This trend toward increased
utilization of local expertise and nstitutional capa-
biliies 1n Nigeria should be carefully investigated
For instance, 1s there any tendency for the pre-
vailing land tenancy to minimize resource depletion
and waste generation? Under what terms are land
tenancies organized in the palm forest belt? What
are the mechanisms for enforcing compliance with
tenancy agreements and for dealing with disputes?
Has land tenancy functioned as an equitable and
flexible means of regulating access to the palm
forests? How has 1t affected sustainable resource
use either through prevention of overexploitation or
creation of centives for profitable production
enterprises?

This study sought to examine the traditional
management practices and profitability of the pro-
duction systems associated with the palm forest
resources 1 Nigeria The specific objectives were
(1) to 1dentify the forms and terms of tenancy asso-
ciated with the exploitation of palm forest re-
sources 1n Nigeria, (1) to identify the specific
mechanisms for regulating access to and use of the
palm forests, for enforcing comphance with ten-
ancy agreements, and for resolving conflicts, and
(m) to examine the profitability of the traditional
palm o1l production enterprises and raphia winery
and relate this to the extent of compliance 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 1s characterized by insecurity
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Review of Literature

It 1s common 1 the economic literature to exam-
me the problem of renewable natural resource
management from the property rights paradigm
This approach suggests the creation of full private
property rights over natural resources 1s a neces-
sary condition for avoiding overexploitation Pro-
ponents of individual property rights (Gordon
1954, Demsetz 1967, Alchian and Demsetz 1973
Picardi and Siefert 1976 Johnson and Libecap
1980) treat common property and the absence of
property (open access) as synonymous, and thus
they argue that privatization would solve the prob-
lem of access to natural resources by granting ex-
clusive nights to the highest bidder The manage-
ment problem 1s presumed not to exist because the
private owner would maximize the future stream of
net mcome and so optimally allocate use rates over
time by taking the right amount today and leaving
the socially correct amount for the next generation
Such economic nterpretations have been used to
Justify far-reaching proposals for changing the way
some common property resources are managed
(Ostrom 1985, Runge 1986, Lawry 1990)

Another school of thought suggests the interven-
tion of the state as a necessary condition for alle-
viating the management problems of common prop-
erty resources (Hardin 1968, Bell 1972, Carruthers
and Stoner 1981) This approach has been found to
be meffective because m many instances where 1t
has been applied, the problem appears not to have
been properly diagnosed Such interventions have
achieved nothing but the conversion of a common
property regime to open access and thus worsening
the depletion of the natural resource (Cordell and
McKean 1986, Messerschnmudt 1986) The miscon-
ception of the nature of common property resources
originates from the famous work of Hardin (1968),
which he termed the ‘tragedy of the commons He
was metaphorically referring to the ultimate effect
of the negative externality that each herder imposes
on others as he adds extra amimals to a pasture that
has already been optimally stocked He emphasized
the need for government intervention to control ac-
cess and level of exploitation of the natural re-
source and has subsequently joined some resource
economists (Hardin and Baden 1977) to advocate
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the creation of private property rights as another
solution to the tragedy

Nonetheless  findings of empincal studies of
some government land reform programs and priva-
tizaton of common grazing lands (Feder 1977
1979 Jodha 1980) indicate that the proposed solu-
tions are not likely to yield desirable results Sev-
cral other wrniters who have contributed to the
dibate generated by Hardin s thesis (Cirlacy Wan-
trup and Bishop 1975, Dasgupta and Heal 1979
Bromley 1982 1991 McCay and Acheson 1987
Berkes et al 1989 Bromley and Cernea 1989
Gardner Ostrom and Walker 1990 Dasgupta and
Maler 1991} based their criticisms on the inherent
musperception of common property rights Hardin s
thests was faulted for failing to distinguish between
common use situations characterized by an absence
of defined property rights govermning access and
use typically referred to as open access, and
common property defined as a distribution of prop-
crty nghts in resources mm which a number of
owners are co-equal n their rights to use the re-
sources In other words Hardin s hypothetical pas-
ture would fit into a regime of open access rather
than common property

The misperception of the nature of common
property rights 1s not hmited to pohicy makers and
analysts Tt 1s a source of conflict even among users
of natural resources n rural communities all over
the world However 1t 1s usually the desire of re-
source users and owners to have a suitable substi-
tute tor purely legalistic procedures that facilitates
Lasy access and allows settlement to be achieved
specdily cheaply and mutually i an informal at-
mosphere Three alternative approaches have been
identificd 1in the literature as suitable for resolving
conflicts n such commumnities They are negotia-
tion mediation and arbitration (MacDonald 1988)
Negottation could be fruitful not only when 1t ac-
companies hitigation but also when undertaken
separately Usually agreement 1s reached between
the parties through discussions that are devoid of
any form of compulsion As regards mediation the
procedure involves the intervention of an impartial
deceptable and neutral party to assist in identifying
1ssues of mutual concern and to design solutions to
such 1ssues that are acceptable to the parties
(Stulberg 1981) As with negotiation the settlement
requires mutual agreement of the parties, no objec-
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tively definitive norms or principles are assumed to
control the outcome In the case of arbitration the
decision or settlement 15 mide by some third parties
although the basis for scttlement 15 also mutual
agreement Typically the partics agree mn advance
that the arbitrator s decision will be binding and
final in the same way that a court decision 15 final
Thus arbitration has more of the features of dju-
dication than of negotiation or medwution Agree-
ment between the partics 15 himited only to a mutual
desire to achieve a scitlement through arbitration

The Iitaratuie on land tenuie and forms of ten-
ancy n Nigeria has becn concerncd mainly with
agricultural development and related 1ssues (Alao
1978 Fabiy1 and Adegboye 1978 Ega 1979
Famoriyo 1979 Abasickong 1981) Some studies
examne the tenuie systemns as 1t affects mrrigation
(Adegboyc 1975) and allcy farming (Francis 1987)
The regulatory mcchanisms rclating to the explo
tation of palm forests and the associated conflicts
hitherto rcmain unrescarched The attempt here 15
to examine the usc and ownciship of the palm for
ests within the framework of common property re
source management and to 1dentify the procedures
for resolving conflicts m the local communities
based on the non adjudicatory processes estab-
lished in the literature

Research Methodology
The study area

The study was conducted 1n Ondo State one of
the leading palm o1l and palm wine producing
states in Nigeiia The state hes entirely within the
tropics and covers 20 995 square kilometers The
study covered Okitipupa and Ilaje/Ese-Odo local
government areas (LGA) 1n the southern part of the
state The Okitipupa LGA 15 among the notable
palm oil producing areas n the country and 1s the
largest in Ondo State [n the 19205 Okitipupa Di-
vision alone annually exported about 5 000 tons of
palm o1l exports from Western Nigeria (Richards
1985) In Ondo State Iaj/Ese-Odo 15 the only
LGA where palm wine tapping and distillation are
being carried out extensively as a business About
two thirds of the LGA has numerous rivers creeks
lakes, and streams where raphia palms grow luxu-
riantly and dominate the vegetation
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Sampiing and data collection

Data for this study were collected between June
and August 1992, following a reconnaissance sur-
vey In the study area The study area was stratified
mto three zones based on the three native groups m
the area—Ilkale, Ilaje, [jlaw Apor—and m view of
the possible effects of cultural differences on ten-
ancy arrangements From the Ikale zone which
falls within Okitipupa LGA, four villages (Abu-
soro, Agbere, Igedege, and Odolawe) were selected
In each of the other zones, three villages were se-
lected (Imoluwa, Itebukunmi, and Mahintedo from
the Ilaje zone and Igbekebo, Igbotu, and Sabomu
from the Ijaw Apo1 zone) A random sample of 20
palm wine tappers was drawn m each of the Ilaje
villages and a random sample of 10 tappers was
drawn 1n each of the [jaw Apor villages, thus giving
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 o1l palm harvesters

Data collection involved key informant mter-
viewing, administration of questionnaires, and par-
ticipant observation Village chiefs, other commu-
nity leaders, and representatives of land owners
were chosen as key informants to gather data on the
organization 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-
curity of tenure, and mode of resource exploitation,
selected tappers and o1l palm harvesters were -
terviewed Also from these respondents, quantita-
tive data including quantity and cost of imputs,
quantity and price of product rents, labor use,
number of raphia palms in tapping, number of ol
palm trees being harvested number of days of
tapping and related variables were collected using
structured questionnaires

Method of analysis

This study largely employs a qualitative analyti-
cal technique for addressing the tenurial and man-
agement 1ssues relating to the palm forest resources
m the study area The hypotheses regarding the
msecurity of tenure and the common property na-
ture of the palm forests do not require elaborate
statistical testing They are venfied by relating the
empirical findings from the field mvestigations to
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theoretical expectations as stipulated 1n the litera-
ture (Famoriyo 1979, Cinacy-Wantrup and Bishop
1975, McCay and Acheson 1987, Berkes et al
1989, Bromley 1991) Data from the field mter-
views were used to describe the ownership rights,
tenancy arrangements, and management practices
to determine the degree of tenure security and con-
formity with common property rules and thus to
Justify the possibility of relying on local collective
actions for managing the palm forests

The quantitative aspect of the study focuses on
profitability analysis The emphasis 1s on the re-
turns to management, capital, and owned inputs
among the tappers and o1l palm harvesters Thus
profitability 1s measured in terms of operating
profit, which 1s the difference between gross reve-
nue and total varable cost, and net income, which
1s the difference between operating profit and fixed
cost The latter 1s a measure of returns to owned
factors of production, mamly labor, while the for-
mer 1s essentially a measure of returns to capital,
management, and risk

Empirical Results

Ownership nghts and tenancy
arrangements

Ownership rights 1n both the o1l palm and raphia
palm groves are denived from the existing custom-
ary tenure system For the o1l palm groves, owner-
ship nights are claimed by specific families or kin
groups The o1l palm groves have been mherited by
patrikins (individuals who have clear patrilineal
relationship to forebears who pioneered the use of
the land 1 each village) All the patnkins are co-
equal owners Each member of the family can
claim individual use rights but not private own-
ership nights For the raphia groves, ownership
rights are predominantly communal All the nd:
genes (descendants of the founder) of a particular
village constitute the commumnty of co-equal own-
ers of the raphia groves Even their hewrs qualify
automatically as co-owners of the groves The nght
of an ndividual under this communal tenure system
covers the use of the raphia forest but not 1its
alienation

Acquisition of use rights by tenant tappers op-
erating 1n the study area 1s usually via rentals but
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Table 1 Rents paid by Ondo State tenant tappers 1981-91 {N/person/year)

llaje Zone ljaw Apoi Zone
Imoluwa Itebukunmi Mahintedo Igbekebo Igbotu Sabomi
1981 60 25 60 25 25 60
1982 60 25 60 25 25 €0
1983 60 €0 60 25 25 60
1984 120 €0 60 25 25 60
1985 120 120 120 72 60 €0
1986 120 120 120 72 €0 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
1981 85 84 58 72 34 32 60
1986 88 184 160 120 a8 60 68
1989 91 272 240 200 200 180 144

Source Survey data 1992

mvolves elaborate tenancy arrangements As a rule
tenant tappers should not engage n any activity
other than tapping Tapping of immature raphia
palms 15 prohibitcd and no tapper 1s allowed to fell
iny paim inats productive stage Tapping permis-
ston 15 gianted on the payment of bush entry fee
plus two bottles of local gin and some kolanuts
Before the 1980« the cntry fee was fixed at N1 20
but rose to M2 10 between 1980 and 1985 and
N10 00 between 1986 and 1991 The payment of
monthly 1ent has been a regular feature of the ten-
ancy agiecements in the tapping zones The rent 15
highcer 1n the Tlaje zone where the demand for the
local gin1s greater and tapping more intensive than
in the ljaw Apot zone (table 1)

Dcspite the lack of institutional constraints on
the number of palms tapped there was no signifi-
cant difference between the number of palms
tapped daily by the indigences and non-indigenes In
the Tjaw Apor zone the number of palms tapped
datly by the non indigenes fell shightly below that of
the indigenes while the reverse was the case 1n the
Ilaj zonc Indigencs tipped an average of 17 palms
per day while non indigenes averaged 19 per day
In the Tjaw Apor sone 14 a day were tapped by
indigencs and 13 a day by non-indigenes Also,
thcre was only a shght difference between the pro-
portion of tenants (non-indigenes) and indigenes
claiming shortage of 1aphia palms Of the 7 indige-
nes m the sample from Tlae zone only 2 (29%)
suffered raphia shortige while 17 of the 53 non-
indigenes (32%) experienced a shortage In the [jaw
Apot sone only 1 of the 5 indigenes (20%) and 6 of
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the 25 non-indigenes (24%) cxpenienced shoilage
of raphia palms In other words the effect of shont
age of mature palms was fell fairly evenly among
the tappers 1rrespective of their tlenurial status
These findings indicate that the tenancy arrange-
ments equitably regulate access to the raphia
groves

To acquire use rights 1 the o1l palm groves a
potential harvester (a stranger) had to pay an cntry
fee of M40 (1989 1991) plus two bottles of local
gin and kolanuts The tenant had to pay M25 to-
gether with drinks and kolanuts to acquire the
premises on which his camp would be constructed
During the 19705 each harvester paid MSO per
year or one tin (20 hiters) of palm o1l as rent This
increased to N100 n the 1980s or two tins (40 11
ters) of palm o1l and to B 150 1in 1990-1991 or three
tins (60 liters) of palm 011 Usually, the land owners
preferred in-kind rent to payment in cash They
often choose to sell the palm oil collected as rent 1n
markets outside the locality and thus realize highcr
earnings than what could have been realized n the
local market In the past this possibility of generat
ing lmgher eamings from palm o1l sales outside the
locality largely accounted for the lack of vanation
n the nomnal rent over periods of as much as 10
years Besides the land owners could make adds
tional gamns because they usually collected the rent
at the peak period of palm o1l production (between
March and June) when the probability of dcfault
was shm and prices were lowest and not necessar
ly at the end of the year Rather than selling the
palm o1l in the period of collection they usually
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stored 1t unt1] the lean season when prices reach a
peak For instance, in 1991, the average price of
palm o1l between March and June 1n the area was
N3 75/liter compared with N5 94/liter 1n the last
quarter of the year a 58% difference

As a rule, the payment of an entry fee and har-
vesting rent did not entitle a tenant to engage 1n any
activity other than o1l palm harvesting and process-
ing Any harvester who was mterested m farming
would have had to pay additional rent, which varied
from N100 per year mn Igedege and Odolawe to
M200 in Agbere during the 1991 production sea-
son However in Abusoro the tenants were not
allowed to engage in farming under any circum-
stance These arrangements have varying impli-
cations for sustainable use of the palm groves and
for the security of tenure 1n the study area

Tenure securnity

The security of tenure 1n the exploitation of the
palm forest resources 1s crucial for the realization
of the deswred benefits by both the resource owners
and users The necessity for tenure security 1s rein-
forced by the fact that exploitation of both the
raphia and o1l palm groves 15 largely in the hands
of tenants who are strangers in the commumty
Thus, unless the tenancy agreements guarantee the
security of tenure, sustainable use of the palm for-
ests cannot proceed unimpeded, and optimum bene-
fits can hardly be derived For security of tenure,
the tenants are expected to have a feeling of per-
manence 1 their locations with incentives for re-
source conservation and a continuous flow of in-
come (Famoriyo 1979) These criteria form the
basis for venifying the hypothesis that the tenancy
arrangement 1s characterized by insecurity Our
research findings indicate that this hypothesis
should be rejected Access to the palm groves ap-
peared to be secure, judging by (1) the absence of
any restriction on the duration of use nghts, which
implies that the continuity of income flow 1s as-
sured (1) moderate access fees and uniform rent
among resource users, (111) lack of restriction on the
number of raphia palms to be tapped, (1v) involve-
ment of tenant harvesters i decisions concerning
the conservation of the o1l palm groves, and (v)
stability of annual rents 1n spite of rapidly mcreas-
g product prices
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The only village where tenure appears to be 1n-
secure was Abusoro where the land tenancy pro-
vided no opportunity for alternative employment
even for subsistence purposes This insecurity has
adversely affected the sustamability of resource
use, and 1t 1s one of the causes of conflict i the
management of the o1l palm groves 1n the area

Management of palm forest
resources

Both raphia and o1l palm groves in the study
area were managed as common property resources
This was possible for several reasons The fore-
most 1s that the tenurial arrangements do not rec-
ogmze ndividual proprietary nights Individuals
had only usufructuary (and inalienable) rights This
1s a possibility not recognized by Hardin s model
The model implicitly assumes that the interest of an
individual 1s unconstramed by existing institutional
arrangements (Hardin 1986) This assumption 1s
untenable 1n the study area where the people remain
tradition-bound and social sanctions are easily
applied to enforce conformuty with traditional
practices and societal norms Moreover, enclosure
of the raphia groves for private use had not been
attempted by anyone, not only because of institu-
tional constraints but also because of the prohibi-
tive transaction costs that could be associated with
the acquisition and enforcement of such private
property rights Also the possibility of vanations in
the productivity of the palm groves both spatially
and temporally means that private property rights
cannot be effectively established This 1s because 1t
1s difficult for an individual to have access to
varying portions of the groves from ume to time
and to bear the costs of demarcating and policing
specific sites It 1s logical therefore, to accept the
hypothesis that the palm forests are being managed
as common property resources

The indivisible nature of the palm forest re-
source benefits and the inherent subtractability of
the resources underscore the need for management
that controls the behavior of resource users to pre-
vent overexplortation In this connection, three
management practices are common within the tap-
ping communities a ban on the felling of raphia
palms by the resource owners to prevent wasteful
exploitation, prohibition of tapping immature palms
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to enhance the renewability of the raphia groves
and restriction of resource use through marking of
some raphia palms by the tappers to avoid en-
croachment by their counterparts

In o1l paim harvesting there are two important
management practices One 1s the imposition of a
closed season In the study area the harvesting sea-
son begins every year after the first week of March
ind cnds on the 24th of December Thus a period
of 10 wecks 18 sct aside annually as the closed sea-
son Onc representative of the tenants and one per-
son among the land owners often constitute a two-
man team of forest guards (oloti) 1n each village to
keep survallance over the palm groves during the
closed season Before the palm groves are opened
again two mmportant rituals are performed to ap-
peise the forest gods One that 15 jontly performed
by tenant harvesters 1n Igedege Agbere and Odo-
Iwwe mvolves the slaughtering of a he goat feast-
ing and dancing and offering of prayers to a local
deity Lron The second ritual involves the slaugh
tering of a goat n each of the villages to appease
another deity Epopa Usually the palm forests are
declared open 7 days after the Epropa rituais

The second management practice adopted by the
tenant harvesters 1s the imposition of constramnts on
the number of fresh bunches that can be harvested
This form of ratioming 1s practiced 1n Igedege Ag-
bere and Odolawe About 3 days nto the harvest-
ing season cach harvester 15 allowed to harvest at
most 30 ffb (fresh fruit bunches) a day After that
the daily harvest 1s fixed at 20 ffb Tenant harvest-
ers believe that violators of this restriction will be
madc to suffer by the forest gods

The actions of the tenant harvesters are consis-
tent with the views of other scholars (Jodha 1980
Wade 1987 Dasgupta and Maler 1991) who em-
phasize local mnstututions or collective actions as
sultable management structures for local common
property rcsources and the actions tend to contra-
dict the arguments of some critics of local collec
tive actions (Olson 1971 Ostrom 1985) The criti-
c1sms have been based on the theory proposed by
Olson (1971) stupulating that unless there 15 coer-
c¢ion o some other special device to make indi-
viduals act in their common interest rational and
self interested individuals will not act to achieve
thar common or group interests Contrary to this
proposition this study shows that the o1l palm har-
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vesters recognize the need and decide to regulate
their use of the palm forests without any external
influence

On the whole, the management practices have
tended to be effective, judging by the extent of re
source conservation the stability of the practices m
the face of changing technology and economic cir-
cumstances and the high dcgree of compliance
This 15 so cspecially in areas where the customary
land tenancy guarantees suitable security of tenure
It has also been possible to casily enforce compli-
ance with the common property rulcs 1n communi
ties where the institutional arrangements create in
centives for ehminating inequities 1n the control of
access and use of the palm forests Other factors
that have facilitated easy conceptuahzation and
understanding of the minagement practices as well
as rule enforcement are the common traditional be-
hef system the cohesiveness of the social structure
and the homogeneity of the tenants culturally and
Iinguistically These attributes of the traditional
society, which tend to promote local collective ac-
tions are assumed away in the original model of
natural resource management proposed by Hardin
(1968) The model fails to rccogmize the sclf-regu
lating potentuials of resource uscrs, 1t assumes that
they cannot cooperale to achieve thar common 1n-
terests In view of the above findings 1t 1s clear that
such a model cannot have universal applicability
There 15 also the role of economic factors in ensur
ing comphance with management decisions which
cannot be overemphasized It 1s impoitant 1o exam
e the profitability of the associated businesses
because unless the tenants continue to derive eco-
nomic benefits compliance with tenancy agree
ments and management rules cannot be sustained

Benefits of the palm forest resources

In view of the extensive market for both the local
gin and palm o1l the producers continue to depend
on the exploitation of the palm forests as a means
of livelthood But a sustainable supply of the prod-
ucts 15 desirable not only because the supply from
alternative sources 15 grossly inadequate but also
because 1t 15 becoming increasingly difficult for the
resource users to find alternative employment op-
portunities This 1s the stimulus for careful man-
agement of the forest resource Indeed if proper
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Table 2 Operational Intensity of traditional palm oil
producers, Ondo State, Nigeria, 1991

Standard CV

Variable Mean  deviation (%)

Harvesting days 1n 1991 (no ) 151 1472 10
Harvesting time (hr/day) 9 085 9
Palm trees chimbed (no /day) 26 382 15
Fruit bunches harvested (no /day) 30 313 16
Processing days in 1991 (no) 53 8 56 16

Source Survey data 1992

management had been lacking, the profitability of
o1l palm harvesting and raphia winery would have
been adversely affected and this in turn would
have stimulated outmgration of the tenant tappers
and harvesters to their places of origin 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
resulting from resource management strategies
That 1s not surprising because spontaneous outmi-
gration by the tenants to therr places of ongm
would be unwarranted i the absence of a better
means of livelithood 1n such places Thus, 1t 1s 1n the
mterest of the tenants to abide by the management
rules and ensure sustamnable resource use

In the study area during the 1991 production
season, otl palm harvesting was done for an aver-
age of 151 days, and 53 days on average were used
for processing An average of 26 palm trees were
climbed per day and 30 {fb were harvested per day
(table 2) From a total of 4,530 ffb harvested on the

Table 4 Production costs in traditional oil palm
enterprises, Ondo State Nigeria 1991

Per enterprise

Per unit of

(H) output (N/liter)
Operating expenses
Hired labor 3600 00 123
Climbing rope 8150 003
Sharpening file 3080 001
Sieve 7570 003
Total 378800 130
Fixed costs

Cutlass 7525 003
Axe 2475 001
Drum 7430 003
Headpan 60 25 002
Rent Palm forest 29250 009

Processing canoe 757 00 026
Total 128405 044
Total production costs 507205 173

Source Survey data 1992
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Table 3 Resource use and production pattern in
traditional oil palm enterprises, Ondo State,
Nigeria, 1991

Standard cvVv

Varnable Mean deviation (%)

Family labor (man days) 637 50 2864 4
Hired labor (man days) 180 85 45 80 25
Fixed capital (N) 128405 2055 2
Working capital (H) 3788 21685 6
Total ffb harvested (no )* 4530 47265 16
Output of palm oil (liters) 293125 520 45 18

Source Survey data 1992
? ffb = fresh fruit bunches

average, 1t was possible to produce 2,931 liters of
palm o1l (table 3) The associated production cost
amounted to N5,072 (table 4), about 75% of which
represented operating expenses, while the fixed
costs were about 25% This 1s an indication that the
local palm o1l production enterprise 1s not capital
mtensive Nonetheless, mncreases in the cost of la-
bor (which 1s about 71% of total production cost)
will have adverse consequences on the profitability
of the enterprise In the study area, the operating
profit was N9,952 per enterprise and N3 39/liter of
palm o1l 1n 1991 During the same peniod, net 1n-
come, defined as operating profit minus fixed cost,
was MN8,668 per enterprise and N2 96/liter of palm
o1l The positive net income 1s an mndication that o1l
palm production 1s not only profitable in the short
run, but 1t also has prospects for being profitable in
the long run This suggests that 1t 1s reasonable to
strengthen the existing management practices to
enhance the sustainable use of the o1l palm forest
The average palm wine tapping season lasted
270 days 1n the Ilaje zone and 240 days n the Tjaw
Apo1 zone An average of 19 and 13 raphia palms,
respectively, were tapped per day (table 5) The
tappers were dependent on the raphia groves almost
to the same degree, judging by the low coefficient
of vanations of palm wine, the local gin, and other
variables QOutput of palm wine was 29 835 liters n
Ilaje zone and 24,980 liters 1n Ijaw Apor zone n
1991 This was processed mto 2,242 and 2,027
liters of the local gin 1n the two zones, respectively
(table 6) The associated production costs totaled
N7,240 per enterprise and N3 20/liter of ogogoro
m llaje zone, while 1n the Ijaw Apo1 zone costs
were N5,597 per enterprise and N2 76/liter of ogo
goro (table 7) The cost of chmbing ropes,
sharpening files, and oven drum, which are used up
and are frequently changed m the production
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Table 5 Operational intensity of raphia tappers
Ondo State Nigena 1991

Table 6 Resource use and production pattern in
the raphia winery, Ondo State, Nigena, 1991

In 199]

Source Survey data 1992

process are classtfied as operating expenses as
distinct from the fixed costs (depreciated value) of
storage diums ind other fixed assets whose useful
e span {a1 exceeds the production year under re-
the operating expenses constituted
66% of total production costs mn llaje zone and
67% 1 ljaw Apor zone whereas the proportion of

Standard cvV Standard cv
Variable Mean deviahion (%) Vanable Mean deviation {%)
laje Zone llaje Zone
Number of tapping days 270 3553 13 Family labor (man days) 270 55 84 21
Tapping hours per day 6875 119 18 Hired labor (man days) 208 2460 21
Raphia paims tapped per day Fixed capital (H ) 249267 347 29 14
19 361 19 Working capital (M ) 474808 1594 .
Daily output of palm wine (liter) Output of palm wine {liter) 29 835 112771 4
105 056 8 Output of local gin (liter) 2242 157 66 7
Tapping Iife of a raphia paim ljaw Apoi Zone
525 948 8 Family labor (man days) 240 8870 37
llaw Apor Zone Hired labor (man days) 156 56 44 55
Number of tapping days 240 26 80 11 Fixed capital (H ) 1844 09 137 17 7
Tapping hours per day 692 121 17 Working capital (M } 375353 80 25 2
Raphia palms tapped per day Output of palm wine (liter) 24 980 890 61 4
13 173 13 Output of local gin (Iter) 2027 64 29 3
Daily output of palm wine (iter) 104 08 1215 12 Source Survey Data 1992
Tapping hfe of a raphia palm ? negligible
4327 1030 24

fixed costs was 34 and 33% n the two zones, re-
spectively

Operating profit, as defined earlier, was N8,702
per enterprise and M3 88 per unit of output 1n Ilaje
zone while 1n the [jaw Apor zone, 1t was MN8,572
per enterprise and M4 23/hiter of ogogoro Net 1n-
come stood at 6,210 per enterprise and N2 77/
liter of ogogoro 1n llaje zone, while 1t was N6,728

Table 7 Production costs in the raphia winery, Ondo State, Nigeria, 1991

llaje Zone llaw Apot Zone
Per enterprise Per unit of output Per enterprise Per unit of output
(H) (M/liter) (H) (H/liter)
Operating expenses
Hired labor 4161 185 3120 154
Climbing rope 153 007 163 008
Sharpening file 38 002 42 002
Oven drum 396 018 428 021
Total 4748 212 3753 185
Fixed costs

Cutlass 30 001 35 002
Tapping chisel 36 002 34 002
Axe 29 001 37 002
Plastic receptacles 429 019 222 o1

Paddle 8 o 6 b
Funnel 18 b 13 001
Processing shed 69 003 68 003
QOven canoe 87 004 154 oos
Storage drum 43 019 266 013
Distiting permit 75 003 75 004
Rent Raphia grove 280 012 240 012
Tapping canoe 480 021 400 019
Oistilling pipe 520 023 294 014
Total 2492 108 1844 o9
Total production cost 7240 320 5597 276

? Qutput refers to the local gin (ogogoro)
® Negligible

124



Olomola | Land Tenancy and Exploitation of Palm Forest Resources

Table 8 Revenue and returns in the raphta winery,
Ondo State, Nigeria, 1991

Per enterprise Per unit of output

H) (M/iter)
flaje Zone
Gross revenue 13 450 599
Operating profit 8702 388
Net income 6210 277
fraw Apor Zone
Gross revenue 12325 608
Operating profit 8572 423
Net income 6728 332

Source Survey data 1992

per enterprise and M3 32/liter of ogogoro m Ijaw
Apot zone (table 8) Although profit levels appear
to be shghtly higher n Ilaje than Ijaw Apo:1 zone,
tappers 1n Ijaw Apo1 zone are likely to be more ef-
ficient than those n Ilaje zone, judging by the ob-
served revenue and returns per umt of output

By extending the profitability analysis to differ-
ent tenurial categonies—owners (indigenes) and
tenants—the 1ssue of whether the tenancy arrange-
ments ensure equitable allocation and utilization of
the raphia forest resources can be further exam-
med In Ilaje zone, operating profit per enterprise
was N9,755 for the owner tappers and N8,563 for
the tenant tappers Net income per enterprise was
N38,078 for the owners and M5,963 for the tenants
(table 9) In the Ijaw Apor zone, operating profit
per enterprise was N9,612 for the owners and
N8,364 for the tenants, while net income averaged
N8,174 and N6,439 for the two categories of tap-
pers, respectively Differences in profitability be-
tween them were not statistically significant, imply-

ing that the benefits derived from the raphia groves
were distributed fairly evenly among the tappers
urespective of their tenurial status

Apart from the private benefits of the resource
users (tappers and oil palm harvesters), there are
others who profit by trading m palm o1l and the
local gin at the wholesale or retail level With re-
gard to raphia winery, the community members as
a whole also benefit through the collection of rents
from the tappers The rents collected by the com-
mumities of resource owners are usually expended
on community projects such as the establishment of
rural markets, construction of town halls and
maintenance of the waterways, which are fre-
quently clogged by water weeds The LGA also
derives benefit through the collection of a distilling
permut, which 1s a tax levied on the production of
the local gin In 1991, each of the tappers paid a
tax of N75 to the LGA

In sum, both the palm o1l enterprise and raphia
winery are labor intensive and profitable The for-
mer showed higher operating profit and net income,
exceeding the raphia winery by about 15% and
36%, respectively That indicated that management
practices are better in the former than the latter
Although the tenancy arrangements and manage-
ment rules are not devoid of confhcts, they tend to
encourage profitable and equitable use of the palm
forests With the nising prices of palm forest prod-
ucts, chances are that oil palm harvesting and
raphia winery will continue to be profitable for the
foreseeable future

Table 9 Revenue and returns by tenurial category in the raphia

winery, Ondo State Nigena, 1991

llaje Zone llaw Apol Zone
Per enterprise  Per unit of output ~ Per enterpnise Per unit of output
{H) (K/liter) (H) (W/liter)

Gross revenue
Owner 13 980 601 13105 621
Tenant 13380 599 12169 605
Difference 600 002 936 016

Operafing profit
Owner 9755 419 9612 455
Tenant 8563 383 8364 416
Difference 1192 036 1248 039

Net income

Owner 8078 347 8174 387
Tenant 5963 267 6 439 320
Difference 2115 080 1735 067

Source Survey data 1992
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Causes and resolution of conflicts

The competence of the community of resource
owners and users 1n the management of the re-
source and the resilience of the management prac-
tices are not unconnected with their capability for
1esolving conflicts ansing from the social relations
assoctated with the control of access to and use of
the resource After all conflict resolution 15 essen-
lially a question of determining use and ownership
(Painter 1988) Interviews conducted n the study
arca revealed that conflicts have ansen over owrer-
ship of palm groves restriction of use rnights and
insceurity of tenure For instance  there 1s a long
history of discontent with the distnbution of prop-
crty ughts in the raphia groves in Mahintedo where
a few indigenes have been challenging the nights of
the commumty to collect rents from tenant tappers
A fuw sclf-interested indigenes lured the tappers
through credit facilitics and thus ganed recognition
as the landlord to whom rent should be paid All
attempts made by the clders to stamp out this prac-
tice have proved abortive Common types of con-
fhicts relating to use rights are (1) conflicts resulting
from the violation of the rule prohibiting the felling
of raphta palms by some indigenes in Sabomi n
[jaw Apor zone (u) the stranger versus-stranger
conflicts 1n Ilage and Ijaw Apor zones over claims
and counterclaims of territorial use rights in the
raphia groves and (1) conflicts among tappers
over the prevenuon of encroachment through the
marking of raphia palms that are about to mature
for tapping These conflicts have led to the de-
struction of many palms 1n the study area

In Itcbukunmi noncompliance with the terms of
tenancy that restrict tappers to tapping only, re-
sulted in the ¢jection of tappers who dabbled in
fishing In Abusoro some o1l palm harvesters dem-
onstraled  thar objection to such a restriction
(tenure ansecurity) by refusing to observe the

closed scason  aimed at achieving sustainable use
of the o1l palm groves Attempts to resolve these
conflicts failed

It has been possible to resolve the conflicts other
than those arising from tenure insccurity through
ncgotiation mediation and arbitration  However,
success depends on the charisma of those mvolved
in the implementation of the settlement, the strength
of the traditional authority the commitment of the
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parties mvolved n the dispute to the terms of the
consensual agreement reached, and the degree of
homogeneity of the commumty of resource owners
and disputants socially and culturally Generally
the emphasis 1 non-adjudicatory approaches to
conflict resolution in the study area 15 to protect the
rights of the resource owners and users under the
customary tenure system and to ensure sustainable
use of the palm forests Such approaches were pre
ferred to adjudication because of their speed low
cost, easy access and reconciliatory tendencies

Policy Implications and
Conclusions

This study has been concermed with the man-
agement of palm forest resources in Nigeria as
pressures build up in several places as a conse-
quence of increased commerciahzation of palm for-
est resources The need to address the mounting
pressure 1s being felt by the resource owners and
users, and regulatory measures have been put n
place to ensure sustainable use Consequently di-
rect intervention of the government n the control of
access to and management of the palm forests
seems unwarranted

The government should endeavor to strengthen
existing local management systems 1n other parts of
the country by (1) helping to define terntoral
boundaries especially in the raphia palm belts
where they are currently nonexistent or in dispute
(1) recogmzing and strengthening the tiaditional
authority systems currently involved n palm forest
resources management (1) providing technical
guidance on resource management practices (1v)
creating awareness about community participation
in palm forest resources management and (v) pro
moting the use of raphia palm seeds for refoiesta
tion programs 1n some rivering areas of the country
that are experiencing shortage of raphia groves and
where the resource users intend to ntensify man-
agement The government can also help prevent
over-exploitation of the palm forest 1esources n
vulnerable areas of the country by providing social
physical and institutional infrastructural facilities
in rural communities to encourage mnvestors to es-
tablish small-scale industries The availlability of
alternative employment opportunities in such areas
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will reduce the pressure on the palm forests and
thus enhance their renewability and productivity

The findings of this study have contradicted the
views of some analysts that local collective actions
are meffectual in the management of common
property resources due to the changmg nature of
village economies and social relations as well as the
growing pressures on resources The prevaling
tenancy arrangements 1n the o1l palm groves tend to
allocate the resource profitably and with due regard
for resource conservation Under the communal
management of the raphia groves, resource alloca-
tion 1s also profitable and equitable In situations
where noncompliance with tenancy agreements and
management rules has generated some conflicts, 1t
has been possible to resolve them through negotia-
tion, mediation, and arbitration By and large, the
understanding, 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 cohestve-
ness of the social relations, and the homogeneity of
the resource users culturally, economically, and
linguistically
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SUMMARY

Nigena'’s efforts at mimimizing the constraint of water as an mput 1n agricultural produc-
tion 1n the country have been dominated by huge investments 1n large wrrigation schemes,
which have proved technical and economic failures in most cases This has led to a shift in
government policy 1n recent years from large-scale to medium- and small-scale 1rrigation
projects

This study was designed to estimate the economic contribution of small-scale (pump) 1rmi-
gation to crop production by utilizing farm management data obtained from a sample of
100 rrigators and 110 nonirrigators 1n Kaduna State, Nigeria, in 1991

Production function analysis showed that the technical change introduced by small-scale
pump 1rrigation schemes 1s factor-biased or non-neutral, and that technical efficiency 1s
higher on rmigated farms than on unirrigated farms Both farm types were found to be al-
locatively mefficient in the use of all the production resources considered m the study In
relative terms, however, urigated farms were more allocatively efficient in the use of land

The study also showed that unurigated farms underutilized land capital and other farm
mputs for which the estimated regression coefficients were statistically sigmificant Irri-
gated farms simularly underutilized land, capital, and other farm inputs and they overutil-
1zed labor and umigation services

Budgetary analysis revealed that irrigated farms employed larger quantities of all vanable
inputs than umirrigated farms In addition, output per unit was much higher on urrigated
farms than on unirrigated farms, and nrigated farms obtained this larger output by using
larger quantities of inputs at relatively higher unit costs of production However, the per-
unit profit margins remained much higher on wrigated farms

The higher levels of technical efficiency and profit margins associated with 1rigated farms
tend to support the current government efforts and huge imvestments n wrrigation infra-
structure as a means of increasing agricultural productivity and mncome in Nigenia To ex-
ploit the full potential of 1rngation, farmers need a complete package of production mputs
improved access to land, land consolidation through formation of producer cooperatives
regular maintenance of 1rrigation systems to prevent frequent pump breakdown as well as
training programs on the operation, maintenance, and repairs of the urigation facilities

To attain optimality n resource allocation, unirrigated farms need to increase their em-
ployment of land, capital, and other farm inputs for which the regression coefficients were
statistically significant Irngated farms similarly need to increase their use of land, capital,
and other farm nputs while reducing their employment of labor and rrigation services
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ater 15 an important mnput In crop pro-

duction Crops usually obtain water from

natural sources such as rainfall and peni-
odic flooding in the lowland plains of river systems
However the water needs of crops are not ade-
quately met i most ecological regions of most
countries In Nigenia for example the southern for
est sones have fanly sufficient water for most crops
while the northern savannahs have 1nsufficient
water supply from natural sources for crop grow
ing In such and and semi-and regions 1rrigation
waler 15 an economic mput supplied at cost to
farmers Even in the southern rainforest zones of
Nigeria supplemental 1rrigation 15 often necessary
to raise the productivity of crops Irmgation 1s ca-
pable of lengthening the crop season n arid semi-
arid and cven motst subtropical lands as well as
providing more year-round employment opportuni-
ties in agriculture Thus the development of rnga-
uon nfrastructure 1s nothing less than an agncul-
tural revolution

Developing countries that have achieved <clf
sutficiency n food production are ones wheie sub
stantial investments in rrigation have been made as
a strategy for agncultural transformation It 15 es-
timated that China and India contain more than half
of the 160 milhon hectares of irmgated land in de-
veloping countries (World Bank 1981) In contr st
rrigation 1s said to play a munor role in sub Saha-
ran Africa where land under 1mgation ranges from
1 to 5% 1n most countries as against 30% n India
(Eicher and Baker 1982)

The first bold attempt at mimimizing or removing
the constraint of water as an mnput n agricultural
production in Nigeria was the establishment of the
river basin development authonties (RBDAs) n
1976 The RBDAs principal approach to irrigation
is large capital-mtensive schemes However some
reviewers of large-scale irmigation projects in Africa
such as De Wilde (1967) Chambers and Morris
(1973) Palmer-Jones (1987) Barnett (1981) ind
the World Bank (1981) have described these 1rm
gation schemes as techmical and economic fatlures
Moreover there 15 little mvolvement and commit
ment of farmers 1 these irngation schemes They
are not mvolved in the planning design construc
tion operation or maintenance of the irngation
schemes Rather they are treated as farm laborers
and have no control over cropping, cultivation
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techmques 1rigation harvesting and matketing It
has therefore not been easy for small, traditionally
independent farmers to accept the tugh degree of
discipline and cooperation that 1s required for ef-
ficient functioning of large formal 1rmigation
schemes This has led to a call for small-scale 1rr1-
gation projccts where individual farmers can retain
their independence and devclop cooperation rather
than having it imposed on them

This paper attempts to cstimate the economic
contribution of 1rrigation to crop production in Ni-
geria More specifically the study 1s designed to

o mahke a comparative analysis of the economic

cfficiencies (techmical and allocative) of 1rm-
gated and unirrigated farms 1n Nigeria

estimate and compare the costs and returns of
the two groups of farms

suggest ways of improving the economic con-
tribution of 1mgation to crop production mn
Nigeria

Recent studies on the economics of irrigation in
crop production include that of Bagi (1981) m
Haryana India Using a production function ap-
proach he showed that the tcchnical change imtro-
duced by irmigation was non-neutral and that tech-
nical efficiency was higher on imgated farms
Irrigation was also found to significantly improve
the relative allocative efficiency of all vanable
nputs

In Nigerta Om and Ikp1 (1979) studied <ix rice
production systems traditional upland North and
South mmproved upland North and South, 1mm
proved mland swamp and ungated The study
showed that with the exception of the traditional
upland North all production systems were pri-
vately profitable The improved upland North and
the mmproved nland swamp production systems
appeared shightly more profitable (privately) than
imigated rice production Socially the traditional
upland systems were found unprofitable while the
other three production systems were found more
profitable than the irnigated system

Fatokun (1980) made a comparative study of
upland swamp and irngated rice production sys-
tems in Ogun Niger and Kwara states of Nigeria
The study showed the 1imigated system was the
most privatcly profitable Besides that system, only
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the swamp and wrigated rice production systems
were found socially profitable

Eremie (1985) evaluated the performance of
smallholder farmers in wrrigated rice projects of the
South Chad Irmgation Project, the Shongo Irmiga-
tion Scheme 1n Kwara State (both belonging to the
River Basin and Rural Development Authority) and
the World Bank Rice Project in Uzo Uwamn,
Anambra State The study showed that the World
Bank project was privately profitable but socially
unprofitable, and the other two were found both
privately and socially unprofitable The study also
showed that only the South Chad Irrigation Project
was mefficient in the use of urigation facilities In
the other cases, farmers were found to be efficient
1n allocating their resources 1n rice production

Olagoke (1991) examined the efficiency of re-
source use In three rice production systems n
Ahambra State The study showed no statistically
significant differences between the net returns from
urigated rice fields and either swamp rice fields or
upland rice fields Allocative efficiency tests
showed that all resources were underutilized on the
sampled fields during the survey year

Diattoh (1991) examined the relative economic
efficiencies of different irrigation systems in Nige-
ria using a profit-function approach The study
showed that small and large irngated farms were
economically efficient to the same degree, that in-
formal 1rrigation systems were more economically
efficient than formal 1rmigation systems, and that
economic efficiency did not differ for small-scale
and medium-scale imgation technologies mn the
study area Factor demand functions were used to
test for relative price efficiencies The analysis
showed that labor was used mefficiently on large
farms while fertilizers were used inefficiently on
small farms It also indicated that labor and 1mga-
tion water were used more judiciously by informal
urigators than by formal umigators Absolute price
efficiency tests showed that none of the farm
groups maximized profits by equating the marginal
value products of all variable factors to their mar-
ginal factor costs (prices)

In conclusion, empirical literature on the eco-
nomics of urigation mn Nigena 1s dominated by
works on large formal irrigation schemes The few
studies on small-scale irrigation include those of
Erhabor (1982) and Dittoh (1991), both of which
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compared different irrigation systems While the
former compared the shaduf and the pump uriga-
tion systems, the latter evaluated small-scale me-
dium-scale, and large-scale as well as formal and
informal 1rigation technologies Neither of the
studies compared urigators and nonirrigators This
study 1s designed to fill that gap

Methodology
Data

A pilot survey was carried out 1n January 1992
to locate small-scale wurigation projects in Nigeria
Small-scale 1rmigation 1s defined as irrigation
usually on small plots, in which the private farmers
have the major controlling interests and that uses a
level of technology that farmers can effectively op-
erate and maintain themselves (Small-scale irmnga-
tion 1991) Emphasis 1s on small-scale irrigation
schemes because they are bottom up 1n concept
and execution, while large-scale schemes are top
down The pump wumgation system was chosen
because 1t was considered sufficiently divisible to
be owned and operated by small-scale farmers in
contrast with the situation 1n large capital-intensive
public 1rrigation projects

Based on the pilot survey, Kaduna State in the
northern part of the country was selected for the
study Here, the State Agricultural Development
Project (ADP) supplies petrol-driven 1irrigation
pumps (a 2-inch and about 2 5 hp pump or a 3-inch
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 1n three agri-
cultural zones of the state Samaru, Maigana and
Birmi-Gwara

For the purpose of data collection, two of these
zones (Samaru and Maigana) were randomly se-
lected for detailed study In each zone, 75 partici-
pating farmers (urrigators) and 75 nonparticipating
farmers (noniurmgators) were further selected for
mterview Using a list of participating farmers n
each zone, four local government areas were se-
lected to yield the deswred sample size and all par-
ticipating farmers m the chosen local government
areas were interviewed The nonparticipants were
selected withimn the localities of participating farm-
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ers to ensure homogeneity of factors except
1rigation

Data collection was carried out with a structured
questionnaire designed separately for urigators and
noninigators and related to 1991 The primary data
were supplemented with secondary data obtained
from officials of the state ADP

On the whole 210 completed questionnaires
compnsing 100 irrigated farms and 110 unimgated
farms were retrieved and used 1n the analysis On a
zonal basis 137 questionnaires were retrieved from
Samaru and 73 from Maigana The low retrieval
rate 1n Maigana sone was as a result of the May-
June 1992 civil disturbances 1n the state

Methods of analysis

Economic efficiency has two components tech-
nical efficiency and allocative efficiency The for-
mer refers to the ability to obtain the highest
amount of output with given amounts of factor in-
puts The latter 1s the concept of efficiency n
which resources are allocated in the profit-maxi-
muzing sense so that the marginal value products of
resources are equal to their unit prices The abso-
lute as well as relative allocative efficiency can be
analyzed n the production function framework
Technical efficiency 1s however sensitive to the
specification of the production function

Technical efficiency

An analysis of the relative technical efficiencies
of irnigated and unmimgated farms was conducted to
find out whether the two groups of farms are repre
scnied by (a) neutral production function or (b)
factor biased production function Neutral produc
tion functions imply that the two production func-
tions differ sigmificantly in one or more of the slope
cocfficients whether the intercept terms are the
same or not To test these differences 1n technolo-
gics the following production function was fitted to
the collected data

V=D HLFIKMHDLD FD ID KD MD)

where

V = value of crops and crop by-products 1n naira per
tarm

{l = tarm size in hectares
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L = man days of labor used per annum on 1ndividual
farms (including famuly labor and permancnt and
casual hired labor)

F = bags (50 kg) of chemcal fertihzer used on 1n
dividual farms

I = the naira value of the flow of 1irrigation services on
individual farms (including annual depreciation
charges on irrigation pumps engine tube wells and
shelter as well as annual operating capenses on
fuel lubrication and repairs)

K = the naira value of the flow of capital services from
agricultural machinery cquipment 1mplements
and tools (including depreciation charges repairs
and operating capenses)

M = the naira value of other production eapenses for
individual farms (including costs of sceds and plant
ing materials agricultural chemicals and miscel
laneous expenses)

D = a dummy vanable distingwishing farm type which
takes the value of umity for irrigated tarms and zero
for ummgated farms HD LD FD ID KD and
MD are the slope dummues for land labor fertihzer

urigation services capital input and other farm
nputs

Four functional forms (linear, semi-logarithm,
double logarithm and exponential) were estimated
by ordinary least squares and the lead equation was
selected on the basis of the value of the coefficient
of multiple determination, R’ and the signs and the
statistical significance of the esumated regression
parameters If the coefficient of the intercept dum-
my 1s positive and sigmficant this implics that the
production function for imgated farms has a larger
intercept term denoting a higher level of technical
efficiency and vice veisa If the coefficient of the
intercept dummy 15 zero and all the coefficients of
the slope dummues are zero then the two groups of
farms are represented by the same production func
tion If the coefficients of the slope dummues are
equal to zero, but the coefficient of the mtercept
dummy 15 not equal to zero then the two groups of
farms are said to face ncutral production functions
If at least one of the slope dummues 15 not equal to
zero, then the two groups of farms are said to face

factor-biased (non-neutral) production functions
(Bag1 1981)

Allocative efficiency

A rigorous comparison of the allocative effi-
ciencies of any two groups of farms requires that
they be (a) characterized by constant returns to



Onyenwaku | Economics of Irrigation in Crop Production

Table 1 Estimated exponential production function
for technical efficiency test of irrigated and
unirrigated farms, Kaduna State 1991

Regression
Varable coefficient t ratio

Constant term (A) 7 653
Dummy variable (D) 1303 5070 =
Farm size (H) 0212 4711 **
Labor input (L) 0 0008 2 000
Fertiizer (F) 00130 1 585
Irrigation services (f) -0 0001 -0100
Capital (K) 00005 0083
Other farm inputs (M) 00007 3500 *
(Farm size) D 0020 0105
(Labor) D 00009 0900
(Fertilizer) D -0 0411 -2569 *
(Capttal) D 00005 0 556
(Otrer farm inputs) D -0 0005 -1 667

R 0555

0523

F 16866 *

N 210
p<10 p<05 p<O1

scale, (b) represented by the same or neutral pro-
duction functions, and (c) facing the same configu-
ration of input and output prices

To test the allocative efficiencies of the two
groups of farms, the following production function
was estimated for each group of farms, using the
four functional forms specified earlier

V=fHLFIKM

where all vanables retain their previous definitions
and variable / = 0 for unirrigated farms

A farm 1s said to be price efficient or allocative
efficient 1f 1t maximzes profit by equating the
value of the marginal product of each variable n-
put to 1ts price Thus, the allocative-efficiency n-
dex for each farm type 1s calculated as follows

MVP, = PMPP, = r k,
k,=MVP, /r,=PMPP,/r,

where ; represents the imgated and umirngated
farm groups, MVP,, 1s the marginal value product
of the th mput for the jth farm type, MPP, 1s the
margmal physical product of the :th mput for the
Jth farm type, P, 1s the output price of the jri farm
type r, 1s the price of the :th mput of the jth farm
type, and k, 1s the allocative-efficiency parameter
of the :th input of the jth farm type

However, n this study, the dependent variable,
V, the gross value of crop production, 1s measured
in naira or revenue Thus marginal value products
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and the margnal revenue products (partial denva-
tives of output or revenue 1n terms of the variable
mputs) will be equal 1n this analysis Thus, P, the
price of output, 15 no longer relevant and the allo-
cative efficiency index may be calculated as

k,=MVP,/r, 1)

In this study, land 1s measured 1n hectares, labor
m man-days, and fertilizer in 50-kilogram bags
The allocative-efficiency indices for these inputs
measured 1n physical units are calculated using
equation (1) For the remamimng iputs such as
capital, mrigation services, and other expenses
measured 1n value (naira) terms rather than physi-
cal units, their allocative efficiency parameters are
calculated as k, = MVP, / r,

The allocative efficiency ndex 1s a measure of
efficiency n resource use The nput 1s overutilized
if k < 1 and underutilized 1f £ > 1 Absolute alloca-
tive efficiency requires that &, = 1 for all mputs
The two groups of farms would have achieved
equal allocative efficiency if &,;= &, for every input

Empirical Analysis and Results

Technical efficiency tests

The exponential production function was chosen
as the lead equation based on the value of the coef-
ficient of multiple determination, R?, as well as the
signs and statistical significance of the estimated
regression parameters (table 1) About 56% of the
total variation mn farm output 1s explamed by the
vanables indicated 1n the model The coefficients of
farm size, labor, other farm inputs, and the inter-
cept dummy are all positive and statistically sig-
nificant, while those of imgation services, fertil-
1zer, and capital are msignificant In terms of the
slope dummues, those of fertilizer and farm nputs
are negative but sigmficant, while those of farm
size, labor, fertilizer, and capital are insignificant

The positive and highly significant coefficient of
the mtercept dummy n the lead equation implies
that the production function for irrigated farms has
a larger mtercept term, denoting higher level of
techmcal efficiency for imgated farms Moreover,
the statistical sigmificance of the slope dummues for
both fertilizer and other farm 1nputs implies that the
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two groups of farms are represented by factor-
biased or non-neutral production functions

Allocative efficiency tests

On the basis of the value of the coefficient of
multiple determination R® the signs and statistical
significance of the estimated regression parameters
the double logarithmic function was chosen 1n each
case as the lead equation for the different farm
groups and the pooled sample (table 2)

For irnigated farms the explanatory varnables
jointly accounted for about 80% of the total varia-
tion in farm output In addition the coefficients of
farm size labor irrnigation, capital and other farm
inputs are positive and statistically sigmficant,
while the coefficient of fertilizer 1s negative and
insignificant

For unirngated farms, about 83% of the total
variation n farm output 1s explained by the com-
bined effect of the explanatory varnables Only the
cocfficients of farm size, capital, and other farm
inputs are statistically significant

With regard to the pooled sample the explana-
tory variables jointly accounted for about 57% of
the total vanation in farm output The coefficients
of farm size labor, irngation and other farm n-
puts are positive and significant at 19% while those
of fertihzer and capital are insignificant

Using the double logarithmic production func-
tion which 1s the lead equation for the two farm
types and the pooled sample the allocative-effi-
cieney indices for land labor and fertilizer are de-
nved (Bagr 1981 Onyenwaku and Awuja 1991) as
Ay = a,V,/ X))/ r, while those of mgation serv-
ices capital and other farm wnputs are calculated
as k, = a,(v,/ x,) where g, 15 the output elasticity
or regression coefficient of the rth input v, 15 the
geometric mean of output, and X, 1s the geometric
mcan of the rth input Other variables are as de-
fined carlier

The allocative efficiency parameters shown 1n
table 3 ndicate that both irngated and ummigated
farms underutihize land capital, and other farm
inputs However 1rrigated farms underutilize land
relatively more than unirrigated farms while unir-
rigated farms underutilize capital and other farm
inputs relatively more than imgated farms More-
over rigated farms make ntensive use of both

Table 2 Estimated double logarithmic production
functions for allocative efficiency test of irrigated
and unirrigated farms and the pooled sample,
Kaduna State, 1991

Regression coefficients

Irngated Unirngated Pooled

Variable farms farms sample
Constant term (LnA) 7622 5962 4995
Farm size (LnH) 0956 0729 0377
(7 134) (4314) (2618)

Labor input (LnL) 0148 0075 0 409
(1 805) (586) (3 858)

Fertilizer (LnF) -0 043 0042 -0 021
(-0422) (677) (-0 724)

Irngation {Ln/) 0 064 - 0073
(2 370) (7 300)

Capital (LnK) 0069 0121 0075
(1816) (2 161) (1 364)

Other inputs (LnM) 0141 0 206 0227
(2712) (3 433) (3547)

R 0799 0826 0570

0783 0816 0555

F 48 400 84383 37107

N 100 110 210

Notes Figures in parentheses are t ratios
p<10 p< 05 p<O1

labor and 1mgation services Thercfore 1rrgated
farms deviate relatively less in the absolute alloca-
tive efficiency criteria than unirrigated farms 1n the
use of capital and other farm nputs and deviate
more 1n the use of land

Tests for constant returns to scale

The estimated scale elasticities (returns 1o scale)
are 1 335 for imgated farms 1 173 for unirrigated
farms and | 140 for the pooled sample Statistical
tests show the deviations of the scale elasticities
from unity to be nonsignificant m all the samples
(table 3) These results 1imply that the irmgated
farms, unirngated farms and the pooled sample are
characterized by constant returns 1o scale

Production costs and returns

The production costs and returns of the two
groups of farms are presented n tables 4 and 5
The results show that the gross revenue for 1rn-
gated farms 15 M18 680 per farmer or M7 983/ha
compared with M13 244 per farmer or BM3,853/ha
for umimgated farms Similarly the average cost of
production 15 B9,609 per farmer or M4,132/ha for
imigated farms and M7 592 per farmer or W2 209/
ha for umimgated farms The resultant net returns
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are N9,071 per farmer or N3 851/ha for irngated
farms and N5 652 per farmer or NI1,644/ha for
unirngated farms These results imply that imgated
farms produce higher quantities of output at rela-
tively higher unit costs of production than unirri-
gated farms However, per-unit net returns are
much higher on 1mgated farms Consequently, 1rr1-
gation mcreases the profit margin In addition, the
per-hectare values of all production nputs are gen-
erally higher for irrigated farms This result implies
that irrigation increases the use of all inputs

Conclusions and Policy
Recommendations

The higher levels of technical efficiency and
profit margins associated with nrrigated farms rela-
tive to unirrigated farms tend to support the current
government efforts and huge investments 1n rriga-
tion infrastructure as a means of increasing agricul-
tural productivity and mncome in Nigeria The in-
creased profits on 1rnigated farms have the potential
of enabling 1rrigators to purchase larger quantities
of mputs which could improve both technical and
allocative efficiencies leading to further increases in
output

To exploit the full potential of ungation, farmers
need a complete package of production inputs This
would mvolve integrating 1urigation technology
with reliable and economucal supply of other mputs
such as improved seeds fertilizers agricultural
chemaicals, and labor It also requires economically
accessible markets for inputs and outputs as well as
favorable producer input and output prices How-
ever, such conditions were virtually absent in the
study area Most farmers (1rrigators and nonirriga-
tors) complained about the scarcity and high costs
of such nputs, as well as lack of production credit
and the small size of plots Farmers need credit not
only to adopt and implement wrigation technology
but also to expand the scale of farm operations and
to hire labor needed for increased agricultural pro-
duction Ths, therefore, calls for increased provi-
sion of soft loans to farmers as well as mtensifica-
tion and improvement of the country s rural
banking schemes There 1s also a need for policies
designed to improve the farmer’s access to land and
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to promote land consolidation through the forma-
tion of farmers producer cooperatives

Table 3 Production elasticities, marginal value
products, factor prices, and allocative efficiency
parameters for irngated and unirrigated farms
Kaduna State, 1991

Irmgated Unirngated Pooled
farms farms sample
Item n =100 n=110 n=210
Production elasticities
Land 0956 0729 0377
Labor 0148 0075 0409
Fertilizer 0043 0042 —0 021
Irngation 0064 0073
Capital 0069 0121 0075
Other inputs 0141 0 208 0227
Return to scale 1335 1173 114
Deviation of returns 0335 0173 014
to scale from unity (0312) (0 409) (0621)
Sample means
Land (ha) 234 3437 2925
(0 99) (2134) (1 756)
Labor (Man days) 22025 281 611 238994
(105 301) (233 487) (165 092)
Fertilizer (bags) 13 480 120863 12697
(7 184) (9 129) (8 303)
Irngation (M) 2146 562 981 194
(988 480) (1 262 235)
Capital (M) 118 486 108 366 114 005
(121 812) (1086 683) (135 400)
Other inputs (M) 560 830 374916 453 291
(543 541) (330 586) (443 621)
Output (K) 18 679 91 13243853 15450017
(11869 110) (12149 331) (12253 745)
Marginal value products
Land (M/ha) 7 631 621 2809 0869 1991 336
Labor (H/man day) 12552 * 26 440
Fertiizer (H/bag) *
Irngation (H/N) 0557 1149
Capital (W/N) 10 878 14789
Other inputs (H/N) 4696 7277 7737
Factor pnces
Land (R/hectare) 600 300 450
Labor (H/man day) 2042 18 65 1954
Fertilizer (H/bag) 6534 68 44 66 89
Allocative efficiency indices
Land 1272 936 443
Labor 061 135
Fertiizer
Irngation 056 115
Capital 1088 1479 *
Other inputs 470 728 774

Source Regression results

Note Figures in parentheses are standard errors
*Estimate/index was not derived because estimated regression
coefficient was not statistically significant
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Table 4 Costs and returns of irngated farms, Kaduna State, Nigeria

1991
Unitprice  Unitsper  Value per Units per  Value per
Item (N) farmer farmer (K) hectare  hectare (K)
Revenue
Gross 18679 91 798287
Production costs
Capital operating expenses
Seed 25921 11077
Fertihzer (50 kg bag) 65 34 1348 88078 576 376 36
Agrochemicals 70863 3018
Tractor hire 186 37 7965
Irrigation costs 167640 716 41
Other 44 62 1907
Total 311801 13324
Labor input (man days)
Hired labor 20 42 6333 129320 27 06 552 57
Family labor 20 42 156 92 3204 31 68 34 1395 50
Total 22025 4497 51 96 40 1948 07
Total variable costs 761552 328048
Fixed cost
Depreciation
Imgation system 470 62 20112
Other tools and
equipment 118 49 50 64
Land rent 600 234 1 404 00 1 600 00
Total 1993 11 85176
Total costs 9608 63 413224
Retumn
Net 907128 385062

Source Field study Kaduna State 1991

Table 5 Costs and returns of unirrigated farms Kaduna State, Nigena,
1991

ltem Unit price Units per Value per Units per Value per
(K) farmer farmer (N) hectare hectare (M)
Revenue
Gross 1324385 385332
Production costs
Capital operating expenses
Seeds 30235 8797
Fertihzer (50 kg bag) 68 44 12063 82559 351 240 22
Agrochemicals 882 257
Tractor hire 3809 1108
Other 2566 747
Total 120050 34924
Labor input {man days)
Hired labor 1865 46 70 870 96 1359 25345
Family labor 18 65 234 91 4381 07 68 35 127473
Total 28161 525203 8194 1528 18
Total variable cost 6 452 54 1877 42
Fixed cost
Depreciation 108 37 3133
Land rent 300 3437 103110 1 30000
Total 113947 33153
Total costs 759201 220895
Retumn
Net 5651 84 1644 37
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The reliability and efficiency of urigation water
delivery systems should also be improved through
efficient pumping mechanisms, the delivery of pro-
duction 1nputs at the nght time and in the nght
amounts and proper mamntenance of the irrigation
system to mummize idle time arising from pump
breakdown This also calls for training farmer par-
ticipants 1n the construction, installation, operation,
and maintenance of the irrigation facilities

The study showed that the technical change in-
troduced by pump 1rmigation schemes in Nigenia 1s
factor-biased and labor augmenting It 1s thus en-
couraging to note that irmgation increases the la-
bor-absorption capacity of the agricultural sector
This knowledge 1s crucial for a labor surplus econ-
omy like Nigeria where the industrial sector s rate
of employment generation 1s slow

Unumgated farms were found to underutilize all
production resources such as land, capital, and
other farm inputs considered in this study This
implies that allocative efficiency cannot be attained
through the substitution of one resource for an-
other Rather, the needed re-organization 1s that of
scale, mvolving increased employment of all re-
sources by nomirmigators However, urigators were
found to underutilize land, capital, and other farm
mputs and overutilize nrrigation services and labor
Therefore, there 1s scope for irrigators to further
increase the use of land, capital, and other farm
inputs while reducing the use of labor and irrigation
services in order to attain allocative efficiency

In conclusion, this study has shown that unlike
most formal large-scale irngation projects, which
have proved both economic and techmical failures
m Nigenia the small-scale (pump) 1rrigation system
has an important role to play in agricultural devel-
opment 1n terms of the vast opportunities for im-
proving farm incomes and living standards as well
as for contributing toward national self-sufficiency
in food production For the success of such small-
scale wrrigation schemes, 1t 1s essential that farmers
be involved m their planning design, construction,
operation, and maintenance Farmers should also
exercise control over their wirigated lands In addi-
tion, the types of irrigation technology used should
be appropnate and comprehensible to the small
farmers who must be able to maintain and repair
them

137

Literature Cited

Bag:1 F S 1981 Economics of irrigation in crop pro-
duction 1n Haryana Indian Journal of Agricultural
Economucs 81(6) 15-26

Barnett T 1981 Evaluating the Gezira Scheme Black
box or Pandora s box In Rural development in
tropical Africa ed ] Roberts and G William
New York Saint Martins Press

Barrow C 1987 Water resources management and
agricultural development in the tropics London
Longmans

Chambers R and Mornis J eds 1973 ANwea An irn
gated rice settlement 1n Kenya Munich Institut
fur Wirtschaftsforchung

De Wilde J 1967 The Office Du Niger An experi-
ence with wrngated agriculture In Experience with
agricultural development in tropical Africa vol 2
Baltimore Johns Hopkins University Press

Dittoh § 1991 Efficiency of agricultural production
in small and medium-scale 1rmigation 1n Nigeria
In Issues in African rural development 1991 ed
C R Doss and C Olson 152-74 Arhington Vir-
gimia Winrock International

Eicher C K and D C Baker 1982 Research on ag
ricultural development in sub Saharan Africa A
critical survey International Development Papers
no 1 Department of Agricultural Economics East
Lansing Michigan State University

Eremie S N 1985 Economics of small holder irri-
gated rice production with special implications for
the river basin development authorities in Nigeria
Ph D thesis, University of Ibadan Nigeria

Erhabor P O 1982 Efficiency of resource use under
small scale irrigation technology 1n Nigera A
case study of sheduf and pump 1n Ringin Local
Government Area Kano State Ph D thesis Pur
due University

Fatokun O Y 1980 A comparative study of upland
swamp and wrigated rice production in Ogun Ni
ger and Kwara states of Nigerna M Sc thesis
University of Ibadan Nigeria

Olagoke M A 1991 Efficiency of resource use 1n rice
production systems 1n Ahambra State Nigeria In
Issues in African rural development ed C R
Doss and C Olson 319-42 Arlington Virgimia
Winrock International

Onmt S A and A E Ikp1 1979 Rice production and
marketing 1n Nigerta An economic appraisal
Monrovia West African Rice Development Asso
clation

Onyenwaku C E and C O Awuja 1991 Allocative
efficiency 1n pig production 1n Imo State Nigeria
Modeling Simulation and Control (France) 28(2)
5163



Issues in African Rural Development 2

Palmer Jones R 1987 Irmigation and politics of agn Spore (Technical Centre for Agricultural and Ru
cultural development 1n Nigena In Stare ol and ral Development Netherlands) no 36 1 4
agriculture 1in Nigerta Institute of African Stud World Bank 1981 Accelerated development in sub
1es Berkeley University of Calfornia Saharan Africa An agcnda for action Washing

Small scale irmgation Opportumities for success 1991 ton DC

138



Cost Recovery, Equity, and Inefficiency in
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SUMMARY

Irmngated agriculture 1s the backbone of Sudan’s economy The success or failure of irri-
gated agriculture m Sudan has been primanly attributed to the production relations policy
Production relations was governed by the Joint Account System (JAS) unt1] 1980/81 when
because of serious flaws m the JAS, an alternative policy known as the Individual Account
System (IAS) was adopted

A landmark of the IAS was a water charge instrument, which had been advocated by the
World Bank, among others, motivated by economic and financial objectives including cost
recovery, equity, efficiency, and fiscal improvement In Sudan, the capital and recurrent
costs of rmigation water are greater than the costs of any other input Hence, a system of
charging beneficianes 1s considered of importance n the formulation and operation of 1rr1-
gation schemes

In this study, we approached the land and water charge policy from a purely financial view
point to examine cost recovery, efficiency, and equity Secondary financial data were col-
lected from the records of the Gezira Scheme, the Rahad Scheme, and the Ministry of Irri-
gation covering 1981/82 to 1990/91 The quantitative data was supplemented by qualita-
tive data obtamned through mterviews with key managers in these organizations It was
found that 1rrigation schemes are far from achieving 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 accordingly some crops are unfairly
taxed Moreover, managenal efficiency m setting water rates, controlling costs, budget-
ing, and collecting water charges was found to have far-reaching implications for cost re-
covery and equity

Based on these findings some policy interventions are proposed First, the level of cost re-
covery should be based on actual expenditure and not accrued charges This 1s 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 1t will ultimately affect agricultural development
adversely Improvement of crop profitability seems to be a better strategy to enhance cost
recovery performance Third, the official view that all unrecovered costs are tenants debts
1s not justified In fact three of the four factors leading to unrecovered costs are symptoms
of managenal nefficiency m the agricultural schemes and the Ministry of Irngation rather
than of the unwillingness or mability of farmers to pay
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udan s economy has been detenorating since
the late 1970s as a consequence of droughts
in 1983/84 1984/85 and 1989/90, the civil
war since 1983 ind above all mismanagement of
the cconomy Exports have fallen noticeably, im-
ports have risen and foreign exchange 15 meager
External debt reached US$13 billion Inflation was
above 100% 1in 1992 with serious problems of
shortiges inenergy Real GDP had negative growth
in fiscal ycus 1988 and 1990 and very small
growth in other years With a population increase
of about 3% per annum the country’s per capita
output has fallen
If there 1+ any hope for Sudan 1n the foreseeable
futurc 1t 15 going to be 1n the reorganization and
development of 1ts agricultural potential The Cen-
tral Bank of Sudan (1984) reported that 92% of
Sudan s uxport cinings originate 1 the agricul
tural scctor (cotton groundnut gum arabic, ses-
ame and livestock) The sector also provides al-
most 80% of the required food and about 90% of
the raw materials required by local industry (World
Bank 1984) Moreover 1t provides the hvelihood
for about 80% of the population
Sudan s agrniculture comprises three distinct
subscctors traditional rainfed mechanized rainfed
and migated About two thirds of the population
depend on rainfed agriculture for their lhving
Farming 1n the rainfed subsector occupies 22 mul-
lion {eddans of which about 10 million are under
mcchamised farming and 12 milhon are farmed
traditionally Hence this subsector 1s vital to Su-
dan ¢ food security
The arrigated subsector consists of six major
schemes developed and owned by the government
in which 4 5 milhon feddans are farmed It 1s domi-
nated by the Gezira Scheme which was the first
large-scale gravity 1rrigation project in Sudan
Managenally cach scheme i1s run as a parastatal
corporatton  The government appoints the manag-
ing boards and provides financial resources Man-
aging boards acquire and provide nputs to farmers
in kind n addition to some cash advances The
Mimstry of Irrigation (MOI) provides and manages
rigation water up to rmnor canals and the farmers
provide labor This tripartite arrangement usually
rcferied to as  production relations  has not been
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without problems, which often invite policy makers
to intervene Under the current production rela-
tions, the agricultural corporations are supposed to
recoup all of their production costs plus a charge
for the use of land and irngation water The land
portion of the charge 15 meant to finance the admin-
1strative budgets of corporations, whereas the water
portion 1s meant to recover the costs of the MOI

As part of the government < endeavors to reha-
bilitate 1ts wrigated agriculture, the World Bank
agreed to fund the Agnicultural Rehabilitation Pro-
gramme (ARP), which effectively started n late
1979 The World Bank agreed to rehabilitate (1)
the physical capacities of the agricultural corpora-
tions (2) the management systems of the agricul-
tural corporations, and (3) the mmigation facihities
on conditions that the govemment of Sudan would
review 1ts policy and practice of irngated agricul-
ture as follows
I In the short run, the World Bank required a re-
view of production relations
In the long run, the World Bank required a re-
view of the concept of agricultural parastatals
owned and managed by the government
Consequently, in 1981 the govermment reviewed
and changed production relations from the Joint
Account System (JAS) to the Individual Account
System (IAS), effective from season 1981/82 This
change of policy was viewed as giving farmers
more incentives to increase production and accord-
ingly create stability in the subsector

In practice production relations are nothing but
the accounting system that govemns the allocation of
costs and distribution of profits among farmer ten-
ants, managing boards, and the government Prior
to 1981/82, the agricultural corporations managed
therr production relations with farmer tenants using
the JAS The main feature of that system 1s that
costs and revenues are jointly accounted for The
system was abandoned because of cross-subsidiza-
tion among tenants The landmark of the IAS,
which replaced the JAS, was the creation of the
land and water charge policy as an alternative way
to finance the administrative budgets of the manag-
ing boards and the MOI The IAS treats tenants

separately as regards costs and revenues (Ahmed
1991)
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The Literature

Economic theorists have extensively analyzed
ways of setting prices 1n order to allocate resources
efficiently For instance, 1t 1s often argued that a
free-market system of price setting will produce an
efficient allocation of resources and allow free m-
dividual decision making However, in some other
mnstances, society may be willing to set prices that
allow for some mefficiency m order to attain other
goals such as equty 1n the distnbution of
resources

Economic theory on pricing has drawn from
three schools of thought Public utility regulation,
public finance, and welfare economics, which em-
phasizes margmmal cost pricmg (Mushkin 1972) In
each of these areas of knowledge, pricing 1s used to
achieve a particular set of functions The role of the
economist 1s to propose pricig schemes that best
fit these functions For nrigation water manage-
ment, the evaluation of any pricing scheme rests on
the consideration of four functions allocative effi-
ciency, cost recovery, equity, and admunistrative
concern (Elobied 1986, Sharief 1992)

The functions of a water-charging system cited
above are embedded in three broad objectives—
economic, financial and social (Carruthers and
Clark 1981) The financial objective of a water
charge system 1s achieved through a cost-recovery
function Irmgation cost recovery has been defined
by Svendsen (1992) as The process of directly or
indirectly capturing and directing to public agencies
some portion of revenue resulting from government
actions to provide wrrigation services, regardless of
whether or not these funds are used to pay for any
construction or operation and maintenance costs

It 1s a topical 1ssue because cost recovery (and
loan repayment where foreign borrowimg i1s 1n-
volved) 1s a well-established principle of public
finance and public mvestment and because 1riga-
tion cost recovery usually falls short of the expec-
tations of planners and mternational lenders A
number of factors have led to increased attention to
cost recovery from beneficiaries

1 National debt burdens are becoming oppressive
for many countries and governments are looking
for ways to contamn indebtedness and repay
loans
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2 The huge increases 1n recurrent costs of urriga-
tion due to expanding area

3 The perception that poor operational perform-
ance of many urigation schemes is related to n-
adequate recurrent cost financing

The perception that mmvestment decisions have
been distorted by private and political incentives
because of the large subsidies and economic
rents mvolved m 1rrigation development

Mobilizing resources through a system of water
charges 1s not an end m 1itself but a means of
achieving specific ends Small (1990) summarizes
these ends as follows

1 Improvement of mrmigation performance through
more efficient operations and maintenance of 1r-
rigation faciliies—by mmproving funding and
accountability and encouraging greater coopera-
tion and mvolvement of water users—and more
efficient use of water by farmers
Promotion of government objectives such as en-
couraging better nvestment decisions easing
government fiscal burden, and achieving more
equitable distribution of income
Cost recovery mvolves some basic 1ssues includ-
ing the classification of cost recoveries costs to
recover, the bases of nrigation fees, type of collec-
tion bodies and modes of collection Cost recovery
has been classified as direct or indirect and auto-
matic or discretionary Direct recoveries are those
borne by beneficiaries in the command area such as
the collection from water fees Indirect recoveries
represent all increases in government revenues due
to an urigation project, but that are not paid by
beneficiaries 1n the command area Automatic cost
recoveries are those attributable to the existing tax
mstruments, whereas the discretionary are those
attributable to instruments that are purposely 1ntro-
duced to increase the level of recovery (Roumasset
1987) In this study, 1t 1s only the direct and auto-
matic urigation water fees that we emphasize
Countries differ in their policies on what types
of costs to include for the purpose of recovery In
the Sudan, according to Dingle (1992) cost recov-
ery 1s achieved via a composite rate for both water
and land The costs to recover include, through a
water charge, capital cost of the urigation system,
consisting of depreciation, replacement cost re-
serve, and mterest on long-term debt, operations
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and maintenance cost of the MOI overhead costs
(a portion of MOI headquarters overhead charged
to each scheme according to volume of water con-
sumed) and through a land charge the adminis-
trative budget of the agricultural corporation (It
was decided that the agricultural corporations were
cnuitled to an income by virtue of owning or
administering the land )

Musgrave (1959) outhined the benefits approach
and the ability-to pay approach as the fundamental
means for defining equity The benefits approach
looks at the relationship of the beneficiary to the
public agency where the beneficiary 1s expected to
pay n {ull the costs of the services received Under
this approach full cost recovery is regarded as equi-
table since beneficiaries pay the costs The ability-
to-pay approach addresses income distribution
where the hability of the beneficiary 1s limmted to
his ability to pay 1e those who are more able, pay
morc The level of cost recovery here 1s determined
by the desire of decision makers, whether adminis-
trators or politicians to subsidize agriculture

However any charging system must be sensitive
to 1ssues such as varations in production from one
season to another, mequitable water distribution in
the system (head and tail) and the nefficiency of
wngation authorities in providing water on time and
in the right amount (Svendsen 1986) It 1s this last
view of equity that we incorporate m this study

Research Problem, Objectives,
and Hypotheses

In Sudan the capital and recurrent costs of -
gation water are higher than any other agricultural
nput costs Hence a system of charging beneficiar-
1es should be considered of importance 1n the for-
mulation and operation of imgation schemes
(Elobied 1986)

As carly as 1918/19 water charges were intro-
duced in the Northern province of Sudan The
charge covered running expenses and was set at
£S4 per feddan of wheat crop with an index to
other crops according to number of waterings In
1952 the rates were modified to cover, in addition
replacement  depreciation and other extraordmary
cxpenditures (Ministry of Irnigation 1978)

At the agncultural corporations (parastatals)
the system was first introduced at Sukiin 1971 and
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then at Rahad in 1976 The rate in both schemes
was a land and water charge based on a flal rate
per holding (Ministry of Irmgation 1978) The land
and water charge system was mntroduced n all
other schemes (including Gezira) in 1981/82 1n re-
sponse to the World Bank policy recommendations
There had been various earlier proposals advocat-
ing a water charge instrument (World Bank Gezira
Study Mission 1966, Gezira Working Party 1964
Hashim Committee 1973 Imam Commutiee 1975
etc ) The implemented system 15 based on cropped
area, with rates varymng with the crop s estimated
water use

World Bank policy recommendations have been
motivated by a number of economic and financial
objectives including cost recovery equity, operat
ing efficiency, and fiscal improvement In this
study, we approach the land and water charge pol-
icy from a purely financial view point o answer the
following questions

1 To what extent have the agricultural corpora-

tions and the Ministry of Irngation (MOI) re-
covered their costs?

How are the land and water charges set and to
what extent are they fair and equitable for farm-
ers and among different crops ?

What 15 the extent of the operating mefficiencies
of the agricultural corporations and the MOI,
and to what extent have the mefficiencies been
considered 1n setting land and water charges?
Have the land and water charges been set at a
level lugh enough to enable the system to raise
enough funds to meet the budgets of MOI and
the agricultural corporations?

As outhned above, the major objectives of the
study are

1 To assess the extent of cost recovery from land

and water charges 1n Gezira and Rahad schemes
from 1981/82 to 1990/91

To assess the extent to which the land and water
charge system has been equitable and fair 1n the
Gezira and Rahad schemes

To assess and quantuify the relative mefficiencies
of Gezira Rahad, and the MOI, to nvesugate
the reasons for nefficiencies, and to see 10 what
extent land and water charges have been ad-
Justed for such mefficiencies, if any
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To mvestigate and assess the accounting tech-
niques and nstitutional setting used 1 fixing
land and water charges

To provide an overall evaluation of the policy
for land and water charges after 10 years of
mmplementation

In order to be able to investigate the research
questions raised above, we have developed specific
research hypotheses that relate to the body of
knowledge we have about irmigated agriculture

1 Irngation costs of the MOI and the agricultural
corporations are not fully recovered because of
the vanations 1n farm mcome

The determination of land and water charges 1s
based on capital, operating, and maintenance
costs

There 1s a degree of mefficiency on part of the
MOI and the agricultural corporations, which
accounts for some costs passed on to farmers
The agricultural corporations have not remutted
any funds to the MOI or the central treasury be-
cause of their budget deficits

Research Methodology

The research was carried 1n the Gezira and Ra-
had schemes, Sudan’s two largest 1rmigation
schemes Gezira and Rahad together have about
75% of the cultivated area of the irigated subsec-
tor In Gezira the cultivated area of 2 | million fed-
dans 1s farmed by 102,000 tenants The cultivated
area in Rahad 1s 300,000 feddans, which 1s farmed
by 15,000 tenants The Gezira headquarters 1s
about 189 kilometers south of Khartoum and the
Rahad headquarters 1s 290 kilometers south The
area 1s arid with seasonal rainfall (July-September)
of not more than 20 inches The Mistry of Imga-
tion has 1ts headquarters and most of 1ts field op-
erations 1n this area, too

The wrnigation schemes have similar cropping
patterns rotating cotton, wheat, groundnuts, and
dura However, the extent of intensification, ten-
ancy size, and number of rotations differ Gezira
has a four-course rotation system having a tenancy
size between 15 and 20 feddans, and an ntensifi-
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 intensification
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To test the research hypotheses, we developed a
questionnaire to collect quantitative data from a
sample of the agricultural corporations (Gezira and
Rahad) and the MOI The questionnaire was i the
form of tables ready for enumerators to fill when
data were retrieved A separate table was designed
for each research varniable Data compiled 1n 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 1n Gezira

We also collected qualitative data by terview-
ing a sample of executives, managers, and farmers
n the agricultural corporations (Gezira and Rahad)
and the MOI

Analysis of Empirical Data

Cost structure

The costs of an nrigation scheme can be divided
mto admimstrative and production costs The ad-
munistrative costs do not directly relate to agricul-
tural operations and include
e Salaries, wages, allowances, pensions, and

overtime of the administrative staff

Service expenses such as fuel, oil, office sup-
plies, interest, car operating expenses, and
maintenance related to administration

Capital expenditures cars, buildings, and
equipment related to admimistrative functions

Management annually prepares a budget of ad-
ministrative costs to be financed by collections
from farmers through the land and water charge
levied on all crops The Ministry of Finance may
finance the deficit 1if the collections fall short of
actual administrative expenditure Over the past
few years, the capital expenditures incurred under
the admuustrative budget have in the main been
financed by the Gezira 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 individual tenancy account or are allo-
cated on a predetermuned basis Production costs
are automatically recovered as management de-
ducts them from the proceeds of the crops under 1ts
control
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Gezira Scheme

Level of cost recovery

Tabte | shows the calculation of cost recovery in
the Gezira Scheme for the study period Costs to
recover are composed of actual administrative ex-
penditure of the Gezira Scheme and actual expendi-
ture of the MOI n Gezira (actual costs of water
management 1n the scheme) Actual collecuons rep-
resent what 15 actually levied via the land and water
charge system on all crops in Gezira Then actual
collections are related to the costs to recover and
percentages to estimate the level of recovery are
calculated It can be seen that during the study pe-
riod the level of cost recovery in Gezira ranged
from a mmmum of 40% n agncultural season
1984/85 to a maximum of 66% m 1990/91 The
average level of cost recovery for the study period
was 52%

Analysis of unrecovered costs

The unrecovered cost of Gezira was analyzed
utithzing a financial variance analysis methodology
Dpkerman (1988) of the World Bank in Sudan,
offered four reasons why some costs are not
recovered
I The agricultural corporations and the Ministry
of Irrigation have alw iys overrun their budgets
The planned production area 15 reduced later n
the agnicultural season due to wrigation prob-
lems and other reasons
Tenants do not pay their dues of land and water
charges n full for vanous reasons
Land and watcr rates are recalculated cach <ea-
son based on percentage increases over actually

Table 1 Gezira Cost recovery

approved budgets of the previous year and not
on that season s budgeted costs

For this study, each of the above reasons were
developed 1nto a formula and then quantified as a
financial variance With the data collected from the
accounts and archives of the Gezira Scheme the
following variances were calculated cost overrun
variance, budget rate variance, area culout varl
ance, and tenants debts variance

Cost overrun variance Historical data have
shown that the agricultural corporations and the
MOI have always exceeded their approved budgets
As long as actual expenditure exceeds the budgets
a vanance termed cost overrun varance  oceurs
The land and water charge system could not re-
cover overrun costs because these costs have not
imtially been incorporated nto the rate-sctting for
mula The combined cost overrun variance for

Gezira and the MOI 1n Gezira can be quantified as
follows

[ Gezira actual admin
| eapenditure

1

|

| | Drogin]
Applying this formula 1o our secondary data
produces the cost overrun variance for Gesira and
the MOI separately for the study period Then these
varlances are aggregated into a combined cost
overrun variance Table 2 shows that on average
Gezira has overrun 1ts budget by 22% while the
MOI has overrun 1ts budget for Gezira by 26%

The combined cost overrun variance for the study
peniod 1s 24%

Gezira admin
budget

[
|
|

+
MOI budget {for
Gezira

+
MOI actual expenditure
for Gezira

Costs to recover (£S 000)

MOl actual Actual Cost
Gezira actual  expenses in callections recovery

Season expenditure Gezira Total (£S 000) (%)
1981/82 10 425 16 052 26 477 17 078 65
1982/83 16 162 19 998 36159 16 745 46
1983/84 32215 26671 58 886 27172 46
1984/85 37 991 28 685 66 676 26 466 40
1985/86 40963 30880 71 844 44 955 63
1986/87 66 476 42602 109 078 54240 50
1987/88 76764 76 472 153 237 66 547 43
1988/89 121083 107 703 228786 96 760 42
1989/90 107 261 184 865 292126 134 560 46
1990/91 136 846 242 996 379 842 262719 66
Total 646 186 776 924 1423110 737 242 52

144



Ahmed | Cost Recovery Equity and Inefficiency n Irrigation

Table 2 Gezira Administrative account budget compared with actual expenditures (£S 000)

Gezira administrative account budget vs
actual expenditure

MOI budget and actual expenditure

In Gezira Combtned

Cost overrun

Actual Cost overrun  cost overrun

Season Budget Actual variance (SGB) Budget  expenditures vanance (MOl)  variance
1981/82 9767 10425 (658) 14774 16 052 (1278) (1 935)
1982/83 14 453 16 162 (1709) 17519 19998 (2479) (4188)
1983/84 18120 32215 (14 095) 30771 26 671 4100 (9 996)
1984/85 38008 37 991 17 22174 28 685 (6510) (6 494)
1985/86 48 635 40 963 7672 27 386 30 880 (3 494) 4178
1986/87 46 886 66 476 (19591) 37795 42 602 (4 807) (24 397)
1987/88 53 806 76 764 (22 958) 47 376 76 472 (29 097) (52 055)
1988/89 71 911 121 083 (49173) 53 045 107 703 (54 658) (103 831)
1989/90 103 556 107 261 (3 705) 124 755 184 865 (60 110) (63 815)
1990/91 122 850 136 846 (13 996) 243 050 242 996 54 (13942)
Total 527 991 646 186 (118 195) 618 645 776 924 (158 278) 276 474

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 historically 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 varance called

budget rate variance occurs It results from a
budgeting error that affects the process of setting
the rate This variance can be quantified as follows

|-Actua1]y approved Gezira |

[ Historically approved |
admin +budget | { MOI and Gezira
budgets raised by
ACtl‘)lL?(li]gC??g;on:SHI'\:OI percentage factors

One difficulty n calculating this varnance was
that the percentage mcreases that the land and wa-
ter charge commuttee used during the study period
could not be obtained Consequently we worked
backwards, multiplyng the land and water rates by
the budgeted areas for each crop Then we summed

Table 3 Budget rate variance (£S 000)

these amounts to arrive at the raised historical
budgets Table 3 shows that the aggregate budget
rate variance for the study period 15 17% of total
Gezira and MOI budgets

Area cutout variance Another contributor to re-
covery shortfalls 1s the fact that planned areas are
put out of production later in the season due to
shortages of urigation water Because the approved
budgeted costs are to be recovered through the
charges on all the planned production areas a vari-
ance anses, termed area cutout variance This
variance can be quantified as follows

[ Charge rate 1 [ Chargerate 1
X A
[Planned productlonJ —[Actual productlonJ
area areas

Budgeted land and water charge 1s the multiph-
cation of planned production areas and charge
rates, whereas accrued land and water charge 1s the
multiplication of actual production areas and
charge rates Table 4 shows the aggregate area cut-

Rate based Budget rate

Season SGB budget MO budget Total budget vanance
1981/82 9767 14774 24 541 26 060 1518
1982/83 14 453 17519 31972 23974 (7 998)
1983/84 18120 30771 48 891 38317 (10574)
1984/85 38 008 22174 60 182 41 071 (19 111)
1985/86 48 635 27 386 76 022 58 826 (17 196)
1986/87 46 886 37795 84680 69 141 (15 539)
1987/88 53 806 47 376 101 182 86 374 (14 808)
1988/89 71 911 53 045 124 956 119943 (5013)
1989/90 103 556 124 755 228 311 173161 (55 150)
1990/91 122 850 243 050 365 900 314762 (51 139)
Total 527 991 618 645 1146 637 951 627 (195 010)

145



Issues in African Rural Development 2

Table 4 Gezira Area cutout variance and tenants’

debts variance (£S 000)
Area cutout Tenants debts

Season vanance vanance
1981/82 {1 830) (7 152)
1982/83 (2331) (4 898)
1983/84 (1 702) (9 943)
1984/85 (883) (13722)
1985/86 423 (14 293)
1986/87 (630) (14 271)
1087/88 (1134) (18 692)
1988/89 (5 725) (17 457)
1989/00 (1651) (36 951)
1990/91 9999 (72 042)
Total (5 463) (209 422)

out varlance which amounts to 5 7% of budgeted
land and water charges

It 15 worth mentioning that all the crops except
sorghum have shown unfavorable area cutout vari
ances Production areas initially planned for othcer
crops are later reduced and re-allocated to sorghum
as 1t requires less wrrigation Consequently the arca
cutout varlance due to other crops i1s partly offset
by extra lcvies on sorghum growers

Tenants  debts vartance The agnicultural cor
porations accrue as their primary income land and
water charges on all crops To the extent that all or
part of the accrued land and water charges are not
collected the agricultural corporations record re
cervables on their books of accounts which repre
sent tenants debts As a matter of fact uncollected
land and water charges are only one source of ten
ants debts Costs of inputs services and cash ad
vances could also end up as debts 1f revenues do
not cover production costs In this study we are
only concerned with tenants debts attributable to
land and water charges (LWC) To quantify this

vanance the following formula was used
Accrued LWC - Actually recovered LWC

The data we collected gives land and water
charges tenants debts varance by crop (whereas in
table 4 1t 15 shown as aggregate) All crops have
unfavorable vaniances although the vanance due to
sorghum predominates

Vanance

(£S 000) % of total
Cotton 32436 158
Wheat 31106 148
Groundnut 12 908 60
Sorghum 121 324 578
Vegetables 11648 56

Total 209 422 100

The land and watcr charges tenants debts vanance
15 alarmmg It weounts for 31% of unrecovered
costs (table 5) Moreover the vartance due to sor-
ghum accounts for 57 8% of the total vartance
Interviewees 1n Gezira management attribute this to
the following

I Sorghum 15 a tenants crop that 15 out of the con-
trol of management Henee the policy 1s that ten-
ants have to pay land and water charges for sor-
ghum 1 cash However, debts accumulate
because tenants are ither unwilling to pay or
seldom have excess cash to pay

The practice in Geziras that management debits
land and watcr charges duc from sorghum to in-
dividual cotton accounts when farmers fail to
pay cash But most of the tenants who grow sor
ghum either do not grow cotton or have incurred
losses on therr cotton accounts

Sorghum 15 not a cash crop but the staple food
for farmers As a result payment of land and

Table 5 Gezira Summary of variances 1981/82-90/91 (£S 000)

Cost overrun  Budget rate  Area cutout Tenants debts

Season variance variance varance variance Total
1981/82 (1 935) 1518 (1 830) (7 152) (9 399)
1982/83 (4 188) (7 998) (2331) (4 898) (19 414)
1983/84 (9 996) (10574) (1 702) (9 943) (32 215)
1984/85 (6 494) (18111) (883) (13722) (40 210)
1985/86 4178 (17 196) 423 (14 293) (26 888)
1986/87 (24 397) (15 639) (630) (14 271) (54 837)
1987/88 (52 055) (14 808) (1 134) (18 692) (86 690)
1988/89 (103 831) (5013) (5 725) (17 457) (132 026)
1989/90 (63 815) (55 150) (1 651) (36 951) (157 566)
1990/91 (13 942) {51 139) 9999 (72 042) (127 123)
Total (276 474) (195 010) (5 463) (209 422) (686 368)
Aggregate variance
relative to total
unrecovered costs (%) 40 28 08 AN 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) (%) £5 000)
1981/82 15601 3248 21 12 353
1982/83 16722 3129 19 13 593
1983/84 17 604 5355 30 12250
1984/85 22380 7244 32 15136
1985/86 24544 15000 61 9544
1986/87 28 657 19 082 67 9575
1987/88 30506 22871 75 7635
1988/89 33952 25315 75 8636
1989/90 38629 26 420 68 12208
1990/91 45 481 36929 81 8552
Total 274074 164 592 60 109 482

water charges 1n cash has always been difficult
The favorable sorghum area cutout variance 1s
another reason for the alarmung sorghum ten-
ants’ debts variance Cutout areas reallocated to
sorghum mostly end up as contributors to ten-
ants debts

Summary of variances

Table 5 summanzes the variances, 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 dominated by
the cost overrun variance amounting to 40% Ten-
ants debts variance accounts for 31%, followed by
the budget rate variance amounting to 28% How-
ever, the area cutout variance 1s neghgible These
percentages pinpoirnt certain policy 1ssues and man-
agement processes to target for review For -
stance the cost overrun variance enables us to
question the proper functioning of the budgeting
process The budget rate variance questions the rate
setting process, whereas the tenants’ debts vari-

ance ponts to the mefficiency of the collection
system

Rahad Scheme

Level of cost recovery

The level of cost recovery 1n the Rahad Scheme
15 calculated as the percentage of actual recovery to
the cost-to-recover Actual recovery 1s the collec-
tion from tenants i the form of land and water
charges as recorded in the books of accounts Cost-
to-recover 1s the summation of actual admunistra-
tive expenditure by Rahad and actual water man-
agement expenditure by the MOI in Rahad

Table 6 shows that the level of cost recovery
was as low as 19% n financial year 1982/83, but
as high as 81% i 1990/9]1 Clearly the recovery
level was too low n the first 4 years after the intro-
duction of the land and water charge policy How-
ever from 1985/86 onwards the level of cost recov-
ery noticeably increased from a minimum of 61%

Table 7 Rahad Summary of variances 1981/82-90/91 (£S 000)

Tenants debts Budgetrate Area cutout Costaverrun

Season variance variance variance varrance Total
1981/82 (3515) (7211) (725) (901) (12 353)
1982/83 (3583) (8 907) (732) (372) (13 593)
1983/84 (6 088) (5811) 541 (892) (12 250)
1984/85 (4 675) (6 207) (1 155) (3 098) (15 136)
1985/86 (451) (6 525) (1974) (594) (9 549)
1986/87 (355) (5 954) (299) (2267) (8 875)
1987/88 (207) (4679) (2 279) (470) (7 635)
1988/89 (3 243) (1182) (2 490) (1721) (8 636)
1989/90 (7 923) 2773 (3 004) (4 054) (12 208)
1990/91 (11 324) 17 801 (12 108) (2922) (8 552)
Total (41 365) (25 903) (24 225) (17 290) (108 783)
Aggregate variance
relative to total
unrecovered costs (%) 38 24 23 15 100

147



Issues in African Rural Development 2

to a maximum of 81% The average cost recovery
for the study period 15 60%

Analysis of unrecovered cost

Unrecovered cost amounts to £5109 million mn
nominal terms (table 6) This sum alternatively
called the total variance can be analyzed according
to thc main reasons underlying unrecovery Cost
overrun drea cutout tenants not paymg and the
setting of rates lower than they should have been
are such reasons Applying the formulas introduced
in the Gezira analysis the total variance has been
broken down into four components as shown n
table 7 The total variance 1s dominated by the ten-
ants debts variance amounting to 38% The budget
rate vanance and the area cutout variance are 24%
and 23% respectively Of least importance 15 the
cost overrun variance 15%

Tenants debts vaniance Tenants debts due to
unrecovered land and water charges, over the study
period amount to £541 4 milhion, which 15 equal to
20% of what the scheme has accrued over the same
peniod (table 8) However looking at the annual
variance n relation to accrued costs reveals no
consistency The ratio of tenants debts to accrued
charges was as low as 1% 1n one season, but as
high as 53% 1n another A number of reasons have
becn explored to explam why this ratio 15 so differ-
ent from one year to another
1 Costs accrued but not paid 1 a previous season

could be recovered m any of the following

SLaAS0NS
2 Land and water charges on tenanls own crops

(groundnuts sorghum and vegetables) are deb-

ited to individual cotton accounts if they are not

paid 1n cash immediately For that reason such

Table 8 Rahad Budget rate variance

Table 8 Rahad Tenants' debts variance
Land and water charges

(£S 000)

Season Accrued Recovered  Variance %
1981/82 6 763 3248 (3515) 52
1982/83 6711 3129 (3583) 53
1983/84 11 443 5355 (6 088) 53
1984/85 11918 7243 (4 675) 39
1985/86 15 451 15 000 (451) 3
1986/87 19 438 19082 (355) 2
1987/88 23078 22871 (207) 1
1988/89 28558 25315 (3 243) 11
1989/90 34 344 26 420 (7 923) 23
1990/91 48 252 36 929 (11 324) 24
Total 205 957 164 592 (41 365) 20

charges could be recovered only in good cotton
seasons

3 Debt collection 1s more vigorous in some seasons
depending on the Ministry of Finance, which
initiates collection only when 1t encounters seri-
ous budget deficits

Budget rate variance The budget rate variance
evaluates the process whereby land and water rates
are set The national land and water commuttee has
never set the exact rales that will enable cost recov-
ery From 1981/82 to 1988/89, rates were set lower
than they should have been by as much as 54% mn
one season (table 9) However these gaps have
continuously narrowed to reach only 4% m
1988/89 The steady dechine reflects the learming
process associated with the budgeting experience
In the last two seasons of the study period, rates
were set higher than they should have been by 8%
and 42% respectively Although the favorable
budget rate variances 1n the last two seasons posi-
tively affect the total variance and thus cost re-
covery therr effect 15 negative on equity, a con-
straint of cost recovery

MOI budget Rate based Budgetrate Vanance 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 14 700 7 488 (7211) 49
1982/83 10 850 5500 16 350 7 443 (8 907) 54
1983/84 11212 5500 16712 10 902 (5811) 35
1984/85 12501 6780 19 281 13074 (6 207) 32
1985/86 15750 8 200 23950 17 425 (6 525) 27
1986/87 17 441 8950 26 391 20 437 (5 954) 23
1987/88 20916 9120 30036 25 357 (4 679) 16
1988/89 22730 9500 32230 31048 (1182) 4
1989/90 24125 10 450 34575 37 348 2773 8
1990/91 25619 16 940 42 559 60 360 17 801 42
Total 170 643 86142 256 785 230 882 {25 903)
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Table 10 Rahad Aggregate area cutout variance (£S 000)

Season Cotton Wheat Groundnuts ~ Sorghum Total
1981/82 (186) (508) (32) (725)
1982/83 (538) (83) (111) (732)
1983/84 1045 (314) (190) 541
1984/85 (880) (1) (264) (1 155)
1985/86 (1 230) (238) (506) (1974)
1986/87 (801) (449) 951 (299)
1987/88 (2010) (63) (207) (2279)
1988/89 (2184) (388) 82 (2 490)
1989/90 (1 882) (148) (106) (868) (3004)
1990/91 (5704) (3 803) (440) (2161) (12108)
Total (14 370) (3951) (2599) (3 306) (24 226)

58% 16% 10% 16% 100%

Area cutout variance The area cutout variance
evaluates the effects on cost recovery from the
combined 1nefficiency 1n agricultural management
(scheme administration) and water management
(MOI) Area 1s cut out of production because of
shortages of inputs and irrigation water It 1s evi-
dent n table 10 that the area cutout variance 1s
domunated 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,
1t can be concluded that cotton 1s responsible for
more than 1ts justifiable share of unrecovered costs
by 8% of the total area cutout variance Interview-
ees said that of all crops cotton 1s the most demand-
ing for inputs and water so 1t suffers more cutouts
than other crops

Cost overrun variance The cost overrun vari-
ance explores the mefficiency of the budgeting
process and evaluates how such mefficiency affects
the recovery of land and water cost Budgeting in-
efficiency exists at the stage of budget preparation,
the follow-up stage, or both For the study period,
the combined cost overrun vanance for both Rahad

and the MOI 1n Rahad, £517 3 mullion, 1s 16% of
total unrecovered cost for the same period (table
11) Rahad contributes 68% of this variance,
whereas, the MOI 1in Rahad contributes 32% This
1s justifiable because the actual total expenditure
(cost-to-recover) for the study period 1s 67% for
Rahad and 33% for the MOI in Rahad

Looking at the cost overrun variances mdepend-
ently, the Rahad vanance amounts to 6 9% of 1ts
actual administrative expenditure The MOI in Ra-
had vanance equals to 6 4% of 1ts expenditure
These low ratios rmught suggest budgeting effi-
ciency rather than nefficiency However this 1s not
the case These ratios are aggregates that conceal

serious budget overruns that in some years reach
30%

Policy Analysis and Implications

Empirical and conceptual studies have ap-
proached the water charge problem through an
analytical framework emphasizing cost recovery,
equity and fairness, administrative mefficiency and

Table 11 Rahad Budget compared with actual expenditure and the cost overrun variance (£S 000)

Rahad MOI 1n Rahad Combined

Cost overrun Cost overrun cost overrun
Season Budget Actual variance Budget Actual variance variance
1981/82 9500 9900 (400) 5200 5700 (500) (901)
1982/83 10 850 11211 (361) 5500 5511 (11) (372)
1983/84 11212 12191 (979) 5500 5414 86 (892)
1984/85 12501 14314 (1814) 6780 8 065 (1285) (3 098)
1985/86 15750 16 421 (871) 8200 8123 77 (594)
1986/87 17 441 19 530 (2 089) 8 950 9127 (177) (2 267)
1987/88 20916 21802 (886) 9120 8 703 417 (470)
1988/89 22730 23953 (1223) 9500 9998 (498) (1721)
1989/90 24125 25125 (1 006) 10 450 13503 (3053) (4 054)
1990/91 25619 27 930 (2311) 16 940 17 551 (610) (2922)
Total 170 643 182 378 (11735) 86 142 91 696 (5 555) {17 290)
Variance relative to budget (%) 69 64 67
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practicality This part of the paper analyzes the
1sults m hight ot previous empirical and concep-
tual work to assess existing policies

Cost identification and control

Costs incurred by the agricultural corporations
and the Minstry of Irngation (MOI) are not well
identified or controlled Irngation costs have been
classified into four headings Chapter I Chapter I1
Chapter III and Development This classification
may not be appropriate for decision making pur-
poses such as pricing water Reclassifying costs
according to behavior (direct/indirect fixed/vari-
able) and according to type (product/period in-
put/labor/overhead) could be more appropriate and
uscful Second the agricultural corporations and
the MOI have continuously overrun their budgets
by an average of more than 30% This indicates
that budgets are carelessly set financial control 1s
not exercised or both It 15 unfair that unproduc-
tve irrelevant, and extravagant costs are passed on
lo the users of urigation services An improvement
through the mstallation of proper cost and man-
agement accounting systems would improve recov-
ery performance through the enhancement of pric-
ing on one hand and financial discipline on the
other

Cost recovery

The World Bank and Sudan Government have
stated, as  their cost recovery objective an
opumum recovery level (less than full) for
1988/89 but full cost recovery afterwards Table
2 compares three previous studies and this one
There are significant methodological differences
among these studies First, the degree of coverage
varies from 1 to 10 years, which affects the compa-
rability of results Second the studies have varied
with 1espect to the denominator figures used 1n cal

culating recovery levels While the present study
and Abushora (1989) used actual expenditure the
other studies used accrued charges However, all of
the studies used actual collections of land and wa-
ter charges as their numerator

The findings of the present study, supported by
all previous studies, show that the agncultural cor-
porations are far from achieving full cost recovery
The studies that used actual expenditure as their
denominators reported lower levels of cost recovery
(20% 52% and 60%) than those that used accrued
charges (79% 81% and 91%) The calculation of
the level of cost recovery should be based on actual
expenditure and not accrued charges Evidence has
shown that actual expenditure has always laigely
exceeded accrued charges because
| The agricultural corporations have always over-
run their budgeted expenditure
Land and water rates have always been set lower
than should have been because of the erroneous
practice of basing rates on previous plans plus
an arbitrary percentage increase
The agricultural corporations take out of pro-
duction some planned area 1n midseason due to
urigation difficulties

It should be noted that our study and Abushora
(1989) obtamned largely different results of cost
recovery levels in Gezira even though both of them
used actual expenditure as therr denominators The
former arrived at a level of 52% whereas the latter
obtained 4 result of 20% We attnibute this vana-
tion to the degree of coverage, being 3 years for
Abushora but 10 years for this study Taking an
average from our data for the same period studied
by Abushora we have obtained a result of 45%
indicating that these 3 years exhibit much lower
recovery levels than the overall average

Cost recovery performance calculated on a crop
basis varies from one crop 1o another Crop recov
ery performance 15 calculated as the ratio of actual

2

Table 12 Average cost recovery in Gezira and Rahad schemes

Degree of coverage

Study Scheme (no of years) Period Average cost recovery
Abushora (1989) Gezira 3 1985/86 87/88 20%
Land and Water Charge Study Gezira Rahad
{Water Committee 1988) and Halfa 3 1985/86 87/88 97% Gezira 91% Rahad
AUAC (1990) Gezira 1 1989/90 81%
This study Gezira and Rahad 10 1981/82 90/91  52% Gezra 60% Rahad

Advisory Unit for Agricultural Corporations
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collections attributable 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
(AUAC 1990, Water Commuttee 1988) so farmers
who grow them are better able to pay In contrast
cotton 1s fully controlled by the government, which
collects the proceeds and then deducts 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 1s
not controlled by the government, farmers market 1t
themselves, collect the proceeds and often escape
paymg the land and water charges It can be con-
cluded that crop recovery performance 1s mainly
determined by the extent of crop control by the
government and crop profitability (returns), which
enhances farmers abulity to pay

However, despite its effectiveness in achieving
high recovery performance, crop control should be
carefully and critically viewed On the one hand, 1t
1s at odds with the free-market principle It 1s a
paradox that the present government claims to have
mstituted agricultural policies conforming with the
market economy On the other hand crop control
means producer prices, which have always dismo-
tivated farmers In Gezira there 1s 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 misleading It should not be under-
stood as a positive indicator 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 agricultural development

The land and water charge study (Water Com-
mittee 1988) arrived at the conclusion that

Cropping pattern and tenancy size affect the recov-
ery rate In Rahad for example cotton occupies a
large portion of the scheme about 50% of the total
area In Gezira and New Halfa 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 in Rahad compared
with Gezira can not be simply attributed to crop
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Table 13 Cost recovery by crop (%)
Land and water charge This study AUAC study

study (3 yr avg) (10 yr avg) (1 yr)
Crop Gezira Rahad Gezira Gezira

Cotton N 92 90 96
Wheat 77 87 94
Groundnuts 47 87 76 70
Sorghum 47 87 52 55
Vegetables 100 93 91
Avg 79 N 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 1s true that crop pattern
and tenancy size vary from Rahad to Gezira, but 1t
1s difficult to establish a correlation or causation
Instead, recovery levels are higher in Rahad be-
cause the recovery level of cotton 1s normally
higher in all schemes—cotton 1s controlled by the
government, which makes cost recovery easy to
exercise Also, farmers in Rahad were accustomed
to payimng land and water charges because the sys-
tem was imtroduced when the scheme began In
contrast the land and water charge was recently
mtroduced in 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 into 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 elimi-
nation of some areas mudseason contribute most to
unrecovered costs Nonetheless, the books of ac-
counts (official understanding) consider all unre-
covered costs as tenants’ debts

Tenants’ debts, according to the books of ac-
counts, have increased enormously during the last
two decades to the extent that agricultural devel-
opment i the urgation subsector 1s adversely af-
fected Debts have accumulated over the years and
only small portions are being repaid Heavily in-
debted farmers may not receive profits, even n a
good season, because of the repayments of previous
debts As a result, such farmers are not motivated
to produce, and often abandon farming altogether
A farmer may neglect a crop because it 1s heavily
indebted, shifting his efforts to an unindebted one, a
practice that 1s adversely affecting scheme level and
overall agricultural strategies The 1llegal selling of



Issues in African Rural Development 2

mputs a popular practice 1 irngation schemes has
been observed to be more common among indebted
farmcers The strong farmers umon of Gezira went
on strike twice during the 1980s demanding debts
forgivenegss

As a consequence the government has continu
ously mtervened enforcing policies that range from
stringent dcbts collcction dirccuives to debts for
givencess In fact when the govermment decided m
1980 to changce production ielations  from the
JAS to the IAS onc of the reasons was debts What
15 the reality of these debts then”

This analysis challenges the official practice—
on which policy has always been bascd—which
considers all unrecovered land and water charges as
tennts  debts In fict three of the four reasons
lcaching to unrecovered costs reflect the managernial
incfficiency of the agricultural corporations For
that reason unrecovered costs due to budget over-
1uns low budgeted rates and area cutouts should
not he passed on to farmers Reclassifying unre-
covered costs according to managenal inefficiency
on one hand and fuluic of tenants to pay on the
othcr reveals that tenants should have been re
sponsible for only 30% and 38% of unrecovered
land and water charges in Gezira and Rahad re-
spectively Over the years real debts in Gezira and
Rahad scem to be very low compared with their
official lcvels as table 14 demonstrates

The cxceptionally high ratios of real debts to
book debts i Gezira in 1981/82 (76%) and
1990/91 (52%) need 1o be explained The first year
for the land and water charge system was 1981/82
and resentment of ncw ideas was natural  In
1990/91 the govemment shifted agricultural re-

sources from cotton to wheat 1n an attempt 1o close
a serious food gap Because wheat has a lower re
covery level, tenants debts increased The high
figures 1n Rahad in 1989/90 and 1990/91 (53% and
44%, respectively) reflect the introduction of wheat
in Rahad at the expense of cotlon beginning mn
1989/90

We therefore recommend a policy option that
would call for the analysis of unrecovered land and
water charges according to the underlying reasons
so as to assign responsibility fairly We proposc
that only unrecovered land and water charges due
to tenants failure to pay (the difference between
accrued land and water charges and actual collec
tions) should be considered as tenants debts Thosc
due to managenal efficiency should be blamed on
management so as to encourage {inancial discipline

Equity and fairness

The pricing of land and water <ervices has
mainly been based on the number of watering pes
season that a crop requires as determined by spe
cialists of the Agricultural Research Corporation
However empirical evidence has proved that some
crops have not received what the specialists rec
ommended due to vanous mnigation management
problems The head-ta1l phenomenon of large scale
gravity armgation (Fakki Elobied and Elbdawi
1985) canal mamntenance difficulties and farmers
misbehavior (stealing water flowing to a neighbor
at might) are examples of such problems As a con
sequence 1t has been found that 1n both Gezira and
Rahad, only vegetables and sorghum have received
the required number of imgations or more Vege

Table 14 Real debts compared with official (book) debts due to land

and water charges (LWC)

Gezira 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 9 399 7152 76 12353 3515 28
1982/83 19414 4898 25 13593 3583 26
1983/84 31714 9943 3 12250 6088 50
1984/85 40 210 13722 34 15136 4675 3N
1985/86 31 488 14293 45 9544 451 5
1986/87 55 838 14271 26 9575 355 4
1987/88 86 689 18 692 22 7635 207 3
1988/89 132027 17 457 13 8 636 3243 37
1989/90 157 567 36 951 23 12 208 7923 65
1990/91 137123 72042 52 8552 11324 -
Total 701 469 209 421 30 109 482 41 364 38
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tables and sorghum enjoy the utmost commitment
of farmers because vegetables provide the highest
returns and sorghum 1s the staple food Even 1f all
crops receive the nght number of ungations, the
measure still suffers a major drawback Deliveries
are not of a standard nature as neither the volume
nor the duration of a delivery are measured

The pricing system also assumes that crops re-
cerve equal amounts of administrative services, so
land charges are uniform Empirical evidence has
proved that administrative 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 administrative services
1n Gezira and 63% m Rahad

The national land and water charge commuttee
has been using MOI actual expenditure in 1980/81
(£S14 million for Gezira and £53 million for Ra-
had) as a base to calculate the water charges for the
successive seasons after making a hypothetical an-
nual increase This methodology 1s not scientific
and may either understate or overstate rates Actual
expenditure has progressively increased to reach
£5243 million and £S17 6 million m 1990/91 for
Gezira and Rahad, respectively

These findings have far reaching implications for
the water charge system and ultimately agricultural
development Cost allocation between crops 1s dis-
torted and accordingly some crops are unfairly
taxed This will reduce therr profitability, which
may ultimately lead farmers to abandon farming
these crops altogether Unfairness could also creep
in adversely affecting the relationship between us-
ers and suppliers of wrrigation 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 sustamability of urriga-
tion services at least 1n the long run Therefore, for
policy consideration, the water charge system
should consider the mefficiency of suppliers along
with the variations among crops in receiving serv-
ices Such policy 1s 1n line with the recommenda-
tions of many water management specialists includ-
g Chaudry (1985), Small (1990), and Svendsen
(1986)
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Conclusions

This research has mainly looked at the problem
of cost recovery 1n the major irrigation schemes n
Sudan, Gezira and Rahad, and found that the agri-
cultural corporations and the Ministry of Irmigation
(MOY) do not properly 1dentify and classify costs
Hence the mstitution of proper cost and manage-
ment accounting systems 1s needed to improve wa-
ter pricing and financial discipline Also, the agri-
cultural corporations were found to be far from
achieving full cost recovery The average levels of
cost recovery for Gezira and Rahad were 52% and
60%, respectively The divergence of this result
from those of previous studies stems mainly from
the methodology of calculating the level of cost
recovery Therefore as a policy mtervention we
propose that the level of cost recovery should be
based on actual expenditure and not accrued
charges This 1s 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, lngh cost recovery performance due to gov-
emmment control of the crop should not be
encouraged In the long run, such policy may ad-
versely affect agnicultural development The im-
provement of crop profitability seems to be the best
strategy to enhance cost recovery performance and
accordingly agricultural development

These findings challenge the official view, which
considers all unrecovered costs as tenants debts In
fact three of the four reasons leading to unrecov-
ered costs are symptoms of managenal inefficiency
of the agricultural corporations and the MOI rather
than the unwillingness or inability 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 Policy
makers, n their efforts to improve cost recovery
through the water charge system, should emphasize
the managenal mefficiency of the agricultural cor-
porations and the MOI, which are responsible for
most of the unrecovered costs
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Effect of Government Agricultural Market
Interventions in Tanzania

Jeremiah Rugambisa
Department of Rural Economy
Sokoine University of Agriculture

Tanzania

SUMMARY

Tanzania s economy 1s based on agnculture Since mdependence, the Tanzanian govern-
ment has nfluenced the consumer and producer prices of goods through market mnterven-
tions This study examimes the effect of agricultural price and marketing ntervention on
the allocation of resources 1n Tanzania, which in turn, influences the level and efficiency of
agricultural production

Through April 1986, the Tanzaman government maintamned a relatively fixed exchange
rate that overvalued the Tanzaman shiling Following that peniod, the government ntro-
duced regular adjustments to the exchange rate The devaluations have shifted government
policy in favor of agriculture The implicit tax on agriculture that resulted from overvalua-
tion was removed and the relative profitability of agriculture thus increased However, de-
valuing the currency increased the cost of imported agricultural inputs

The marketing system for agricultural products has been changed numerous times since
independence Marketing boards and authorities were mitially set to handle interregional
and international trade However, these parastatal organizations have consistently operated
at a deficit They are expected to pay the producer prices fixed by the government and to
sell products to the consumers at fixed prices 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 pricing strategies have been attempted, including offering pan-terntonal
or regional prices The agricultural producer prices n real terms declined from the md-
1970s untl 1982/83 Pan-territonal pricing increased production m areas far from con-
sumption centers Yet, no direct correlation exists between official prices and production
levels At times when official prices 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 price, 1n-
cluding chmatic conditions and mnadequate processing capacity In regions where maize
competes with cotton for resources, the relative prices of the two crops influence which
one farmers will produce

The open market should be encouraged, Tanzania has been moving mn this direction How-
ever, the government should continue to play a role in providing infrastructure and operat-
Ing a strategic food reserve
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gnculture dommates the Tanzanan econ-
omy It contributes 40% of gross domestic
product (GDP) and over 80% of total ex-
ports Smallholder farmers are important producers
and contribute 75% of total exports These exports
include coffee cotton tea, tobacco sisal cloves
cashew nuts and castor seed
Tanzama s agncultural sector provides food to
rural and urban people supplies raw matenals to
industry earns foreign exchange and employs 90%
of the country s labor force Much of the hired
labor 15 used 1n estate production especially in the
sisdl industry Estates are also important producers
of tea sugar coffec rice and wheat
Maize 1s the principal commercial foodcrop n
Tanzania cassava and bananas are important sub
sistence crops  Other important foodcrops include
ricc beans sorghum mullet and sweet potatoes
Smuallholder farmers market about four-fifths of the
cercals
Although private individuals produce most of the
agricultural goods m Tanzania the government 15
actively involved n agnicultural marketing The
government fixes producer prices for the major
cash and foodcrops and sets retail prices at the con-
sumer level Officially crops are supposed to be
purchased from the farms by cooperatives The
marketing boards purchase the produce from the
cooperatives and are responsible for exporting or
marketing them interregionally
Although prices to agricultural producers have
increased the foreign exchange-rate policies that
the government has pursued have decreased real
producer prices or left them unchanged By 1984
the weighted average officlal producer price was
46% below 11s 1970 level in real terms (World
Bank 1986) In particular the prices received by
farmers for export crops were only 50% of their
1970 level cven though world prices of these crops
at official exchange rates had risen 7% between
1970 and 1980
In Tanzania many government ntervention
policies were well intended but may have discrimi
nated agamnst agriculture These policies nclude
less than optimal producer and consumer prices
import duties on agricultural inputs ndirect taxes
physical controls on mmports protection of infant
industries and inefficient marketing boards
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Despite the emphasis placed on agricultural and
rural development by the 1967 Arusha Declaration,
the Tanzanman agricultural sector 1s sull unable to
produce sufficient food and fiber to meet the de-
mands of the expanding domestic and export mar-
kets Research studies by Hanak (1981), Manday
and Wembah-Rashid (1981) and Mlambit1 (1981)
indicated that since 1967 there had been a falling
production trend for all major crops except tea and
tobacco The declining trend n production per-
sisted despite the adoption of the Iringa Declaration
in 1972, which emphasized the modermization of
agriculture through ntensive programs of improved
technology—improved seed varneties, fertilizer,
pesticides  herbicides  and  mechamization—and
modern husbandry practices

Despite thesc efforts the output of some export
crops—notably cashew nuts cotton and pyre-
thrum—fell drastically duning the 1970 s (World
Bank 1986) During the same period, coffee pro-
duction also stagnated By 1984, the volume of
export crops sold by the markeung boards and
authorities was 30% less than in 1970

This study examunes the effect of agricultural
price and marketing ntervention on the efficient
allocation of scarce resources and, thus, on agricul
tural production in Tanzania The specific objec-
tives were to obtain a general description of the
macroeconomic development of Tanzama and to
analyze the impact of the various policy tools, es-
pecially pricing policy with respect to the agricul-
tural output

The Arusha Declaration passed in 1967, set out
a socialist development path for Tanzama How
ever the impact of the declaration was felt only
after 1972 when major mnstitutional and organiza-
tional changes were made Thus this study focuses
on the period from 1972/73 to 1988/89

Secondary data were collected to describe recent
trends 1n the system of administered agricultural
prices and output This data included figures on
total exports and imports to determine the historical
trend of the trade balance Other data included do-
mestic consumer price indices nternational nfla-
tion indices exchange rates public stitutions
debt parastatals net profits and admnistered
prices and output for coffee cotton and maize
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The Macroeconomic
Development of Tanzania

The 1nflation rate, exchange rate, and foreign-
trade balance are key indicators of the impact of
agricultural pricing They indicated economic 1m-
balances during the second half of the 1970s, be-
coming more severe during the late 1970s and early
1980s These imbalances were mamifested in gal-
loping inflation rates, large and escalating balance
of payment deficits, financial dependency due to
worsening external debt and reserve position, and
deteriorating aggregate growth rates

In the 1980s, the Tanzaman government started
various adjustment programs to redress the struc-
tural disequilibium The National Economic Sur-
vival Program was launched i 1981 and the Struc-
tural Adjustment Program was mmplemented from
1982 to 1985 Both programs aimed at revitalizing
the agricultural sector through policy measures that
would 1mprove export performance However, the
situation became worse as these measures were
being implemented m 1982 In 1986, the IMF
sponsored an Economic Recovery Program By
1989, the economic 1mbalances remained the
export sector had not show any sigmficant 1m-
provement, and the infrastructure had not been
rehabilitated

Inflation and exchange rate

The National Consumer Price Index (NCPI) 1s
Tanzania s official measure of living costs It was
designed to measure price movements of goods and
services purchased 1n regional urban centers The
prices of imported 1nputs are excluded In addition
the NCPI uses official food prices mstead of the
more widely relevant altemative market prices
This limitation 1s compounded by the assumption
that the nonavailable items have a minimal effect
on the NCPI These limitations plus the fact that
the NCPI 1s principally an urban index lead to an
understatement of the true rise in rural living costs
Open-market prices however, are not readily
available

The NCPI indicates that domestic inflation rates
in Tanzama increased from below 10% 1n the early
1970s to over 15% 1n the 1980s The rate for rural
dwellers was probably higher The sharp nise in the
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inflation rate followed the war against Idi Amin n
1979 due to deficit financing of the national budget
Inflation nises were also tnggered by domestic bor-
rowing to cover the losses mcurred by inefficient
parastatals

Tanzania’s high domestic nflation contrasts
with the lower inflation rates of the country’s trad-
ing partners While prices i Tanzama rose by an
average of 24% between 1975 and 1986, with a
high of 44% n 1984, inflation n industnalized
countries averaged about 7% annually

As inflation increases, 1t becomes necessary for
the government to increase producer prices to
maintain farmers’ mcentives to produce Given the
importance of agriculture to Tanzama’s economy,
the government should fix prices well above the
average nflation rate to provide mcentives to farm-
ers Annual price increases of less than 30% to
40% lead to disincentive effects In addition, since
Tanzama 1s dependent on trade, the exchange rate
should reflect the true value of foreign exchange in
order to optimally allocate resources When the
exchange rate 1s artificially low, import consum-
ers—usually urban dwellers—benefit to the detr-
ment of export producers—usually smallholder
farmers

For many years, Tanzania mamntamed a rela-
tively fixed exchange rate that overvalued the Tan-
zanian shilling This overvaluation encouraged the
evolution of parallel markets for foreign exchange
The average parallel-market rate was 1 94 tumes
the official rate in 1973 and increased to 6 06 times
mn 1985 before 1t fell to 1 72 times m 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
include decreases 1n export revenues, tight import
controls, and capital outflows due to the fear of
nationalization

The overvalued shilling resulted 1n lower prices
on tradable goods relative to nontraded goods
These relative prices encourage consumers to de-
mand more tradable goods However, overvaluation
also mmplicitly 1imposes a tax on exports and en-
courages farmers to reallocate resources to produce
nontraded crops The index of the overall volume of
Tanzania’s crop purchased by the marketing
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

Official Parallel market Ratio
Year (T Sh/US$) (T Sh/US$) Parallel official

1972 720 15 45 215
1973 693 1345 194
1974 718 1400 195
1975 830 2500 301
1976 836 2040 244
1977 799 1505 188
1978 745 1175 158
1979 827 1350 163
1980 822 2000 243
1981 832 2750 33N
1982 952 3260 342
1983 1246 3960 318
1984 18 11 60 00 331
1985 16 50 100 00 606
1986 5172 170 00 329
1987 8372 180 00 215
1988 97 20 195 00 200
1989 145 00 250 00 172

Sources Official rate Bank of Tanzania 1980 1991 parallel
market rate Economic Research Bureau 1988a

showed a downward trend The fall 1n purchases of
export crops was most pronounced for cotton sisal,
cashew nuts and pyrethrum The production of
coffee tea and cardamom remamned relatively
stablc

Government activities have been financed by 1n-
creasingly large fiscal deficits which have fueled
inflation Although the deficits were acquired 1n
part to provide resources to agricultural parasta-
tals by accelerating inflation the government muti-
gated many of the benefits to the parastatals Since
maost government expenditures went to nonagricul-
tural sectors of the economy the government may
have taken more resources from agnculture
through the nflationary tax than 1t provided m
scrvices

The Tanzaman shilling has been repeatedly de-
valued against currencies of the country s major
trading partners The shilling was devalued by 10%
in January 1979 12% in March 1982 20% 1n June
1983 and 26% in June 1984 Despite these ad-
Justments the rate of exchange between the SDR
currencies and the Tanzaman shilling changed by
significantly less than the relative purchasing
power they represented This situation necessarly
leads to erther a fall in real producer prices or n-
creased losses incurred by parastatals Both oc-
curred 1n Tanzama to the detriment of the export
sector
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Beginming in April 1986 the Tanzanian gov-
ernment ntroduced regular adjustments to the ex-
change rate By June the exchange rate was T Sh
40 per U S dollar compared to T Sh 16 at the end
of March The government further devalued the
currency by 33% against the U S dollar in 1987
In 1988, the value of the major currencies was rea-
ligned and the devaluation of the shilling against
many European currencies became even more pro-
nounced For example by December 1989, the
value per pound sterling had fallen to T Sh 225
from T Sh 24 1n December 1985 The value per
U S dollar had fallen to T Sh 125 from T Sh 16,
and the value per deutchmark had fallen to T Sh 70
from T Sh 7

The 1mpact of devaluation, combined with the
decision under the Economic Recovery Program to
offer producers 70% of world-market prices, turned
the terms of trade n favor of agniculture Devalua-
tion removed the mmplicit tax on agriculture and
raised 1ts relative profitability However, devalua-
tion also increased the prices of imported goods and
services such as transportation equipment, agrcul
tural machinery, and fertihzer

Tanzamia’s foreign trade

Tanzama’s official (rade balance has been nega
tive since 1972 (table 2) During the 1970s, the
export performance of the agricultural subsector
detenorated significantly During this period 4
capital-intensive industrialization strategy was pur
sued Imports grew due to the expansion of basic
industries such as cement ron and steel Only n
1974 and 1975 can the growth of imports be at
tributed to imporuing food The emphasis on 1m-
porting capital goods meant that fewer mntermediate
and raw materials could be imported Thus, indus
tries dependent on intermediatc 1imports ran below
capacity, and the per capita production of beer,
textiles, cigarettes 1ron blankets, aluminum, and
canned meat decreased

As a result of the poor and deteriolating balance
of trade, foreign exchange was not available for
essential imported nputs, such as agricultural 1m
plements, pesticides, packing matenals, processing
equipment and parts fucl and transportation
equipment This, in turn reduced the agricultural
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potential and ncreased the pressure on foreign ex-
change requirements (Ndulu et al 1987)

In July 1984, a partial trade liberalization was
mtroduced that allowed private traders to import
mmcentive goods, such as sugar, salt, cement, and
clothing, and sell them at market-clearing prices
This action eradicated the long lines for scarce
goods and for permits to acquire scarce goods The
policy increased the profits for individuals who had
access to foreign exchange and helped to reverse
the flight of capital The resulting imports exceeded
official export earnings in 1985 and 1986 (Ndulu et
al 1987)

Tanzania’s economy remains caught in a spiral
of decliming domestic production The effect of this
decline on exports, the domestic supply of inputs
and consumer goods and national revenue leads to
a further decline 1n domestic industrial and agricul-
tural production

The Tanzanian Agricultural
Marketing System

The 1962 Agnicultural Products Act mstituted a
three-tier, single-channel marketing system Under
this system, the state became the only official
buyer—a monopsonust The farmer sold produce to
the cooperative society, which sold 1t to the coop-
erative umon, which finally sold 1t to the marketing
board or authority

After nstitutionalizing the smgle-channel sys-
tem, the major problems included cooperatives’

mexperience 1 marketing, 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 mquiry mto the
cooperative movement and marketing boards was
mitiated in 1966 This inquiry led to the 1968 Co-
operative Act, which increased government control
over the cooperative movement In 1975, the Vil-
lage Act was passed, and the village became the
primary crop-procuring agent This resulted in the
abolition of cooperatives 1n 1976 and the institution
of a two-tier, single-channel marketing system The
farmer sold crops to the village, which sold them to
the marketing authority or board

Under the new system, the crop authorities were
supposed to transport crops from village stores to
consumption areas or to export points Because the
parastatals were given Increased responsibility
without corresponding improvements 1n storage and
transportation facilities, their overhead costs m-
creased tremendously, the flow of mformation was
interrupted, and financial discipline was difficult to
enforce The inadequate emphasis on expanding the
capacity to handle agricultural crops 1s reflected n
the low share of accumulated infrastructure -
vestments 1n the total assets portfolio In 1980/81,
the government equity share was only 8% and
continued to decrease with the increase in ac-
cumulated losses Due to low ratios of current
assets to current labilities, most parastatals relied
heavily on National Bank of Commerce overdrafts

Table 2 Mainland Tanzania’s foreign trade balance (T Sh millions)

Trade Balance as Balance as

Year Exports Imports balance % of exports % of GDP
1972 2180 2551 37 17 4
1973 2545 3433 888 35 8
1974 2893 5405 2512 78 18
1975 3120 6389 3 269 105 19
1976 4095 5332 1237 30 6
1977 4364 5995 1631 37 6
1978 3555 8525 4970 140 17
1979 4439 9093 4654 105 14
1980 4161 10024 5863 141 16
1981 4609 9 660 5051 110 12
1982 3949 10 591 6642 168 13
1983 4734 10153 5419 114 9
1984 7025 15824 8 799 125 1
1985 4719 16483 11 764 249 1
1986 17 998 54150 36152 201 26
1987 31813 96 275 64 462 203 33

Source Bank of Tanzania 1980 1991
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These problems prompted the enactment of the
1982 Cooperative Act and the rcinstatement of the
three-tier single-channel marketing system in 1984
These policy changes were ntended for villages
that had already formed producer cooperatives but
the policy was enforced in all villages

Thus far the Tanzanian government has main-
tamned a single-channel markeung system But in
the decades since independence the differing levels
of centralization and the frequent changes of the
marketing agents have destabilized farmers expec-
tations and have discouraged production

Most parastatals do not have up-to-date ac-
counts so 1t 15 difficult for them to ensure financial
control Since the accounts are n arrears for sev-
eral ycars 1t 15 impossible to account for the recent
cost of government policies However, 1t 15 clear
that the parastatals have not been profitable and
have incurred large debts (lable 3)

The capital structure of these parastatals was
weak and they were forced to depend on the Na-
tional Bank of Commerce for almost all of the
funds necessary to carry out their acuvities The
outstanding overdrafts were not covered by crop
production which necessitated continual borrow-
ing increasing the nterest on the bonowed funds
For cxample some of the National Milling Corpo-
ration’s (NMC) financial problems were caused by
its responsibihity to supply staple foods at set
prices Parastatals are squeezed between producers,
who need higher prices to avoid a dechine in their
rcal income  and urban dwellers who demand
cheap food

The 1nefficiencies of the parastatals contributed
to their accumulated losses Goods were lost n
storage due to slack control over stocks avoidable
transportation costs were incurred large balances
and overdrafts were simultaneously mamtained in
current accounts sales were made to government
departments and parastatals on credit cash bal-
ances were musappiopiiated by staff  and many
parastatals were overstaffed (Bank of Tanzania
1981 108) According to the responsibilities vested
in these parastatals by the government purchasing
crops was a service provided to farmers rather than
a business Paying government fixed prices for
crops and meeting the costs of handling transpor-
tation, and storage were regarded as legitimate and
unavoidable expenses It 15 doubtful whether the

Table 3 Absolute and relative size of agricultural
parastatal indebtedness, Tanzania March 1981
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Overdraft as %

of annual

Overdraft domestic

Parastatal (T Sh milions) purchases
National Milling Corporation 2826 530
Tanzania Cotton Authority 654 160
Coffee Authonity of Tanzania 602 90
Tobacco Authority of Tanzania 337 260
Tanzania Sisal Authority 297 100
Cashew nut Authority of Tanzania 187 100
Sugar Development Corporation 106 30
General Agr Products Export Co 58 60
Tanganyika Pyrethrum Board 42 210
Tanzania Tea Authority 25 20

Source Marketing Development Bureau 1981

parastatal management ever compared costs n-
curred with the expected revenues from crop sales
(Bank of Tanzama 1981 108)

For the financial year ending in 1987, there was
a slight overall improvement 1n the performance of
the major crop marketing boards The marketing
boards for tea sisal, coffee and cashew nuts re-
corded profits However, the loss incurred by NMC
rose from T Sh 1,808 million in 1986/87 to T
Sh 3 700 million in 1987/88 Although the value of
total sales rose by about 30% overhead costs moie
than doubled Since NMC <ells primarily in the
domestic markcet 1t did not benefit much from the
devaluation of the shilling The cotton markcting
board also incurred a loss of T Sh 2715 mithon
compared to a loss of T Sh 850 mullion incurred in
1985/86 Again much of the loss was caused by a
high proportion of overhead costs, including inter
est payments to finance previous losses

Since the 1970s, food security has been a basic
objecuve of the Tanzanian agricultural policy
However, the NMC has accounted for only a minor
poruon of the food market

In the National Agricultuial Policy of 1982 the
government explicitly recogmized the open market
ing of major food commodities However, govern
ment policy has continued to assert control cspe
cially 1 periods of scarcity when exorbitant food
commodity prices are regarded as the result of
profiteering

The official recognition of open-market trade s
reflected 1n the following government imtiatives

s the 1984 removal of the 500-kilogram restric

tion on nterregional movements of food
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e recommendations by a special Task Force on
Food Distribution that recogmzed open-market
trading (published 1n 1986)

e the 1987 abolition of the regulation requiring
permuts to transfer food within Tanzania

e the 1987 decontrol of pricing and marketing of
drought-resistant staples—mullet, sorghum, and
cassava—at the cooperative level

e the change by 1988 so that NMC was no
longer the buyer of last resort but mnstead was
expected to act as a commercial enterprise,
trade 1n maize was decontrolled at the coopera-
tive umion level so that private traders could
officially trade in maize at and above this level

Agricultural Price Policy

Agrnicultural price policy influences growers 1n-
centives to produce for the market Agricultural
policy 1n Tanzama also determines the costs to crop
marketing authorities and boards, and these costs
determine their success or failure as businesses

Before the mud-1970s, the Tanzanmian govern-
ment s primary concern was to reorganize the rural
population mnto villages Price policy did not fea-
ture significantly in any major policy statement on
agriculture Currently in Tanzania, the imtial pro-
ducer price recommendations are the responsibility
of the Marketing Development Bureau (MDB) of
the Ministry of Agriculture In reviewing prices,
MDB tries to balance four aspects of agricultural
prices

e budgeted producer earnings per person-day
e break-even retail prices

e 1mport-export parity

¢ official procurement levels

The ministry and an mter-ministerial committee
review the recommendations and present final rec-
ommendations to the Economic Commuttee of the
Cabinet However 1t 1s not uncommon for the
cabinet to adjust the recommended prices Most of
the foodcrops—maize, rice, wheat, sugar, and
drought-resistant crops—are consumed domesti-
cally thus, the government can easily nfluence
producer and consumer prices For export crops—
coffee cotton pyrethrum, sisal, tobacco, tea, and
cashew nuts—the government can influence pro-

ducer prices but cannot control consumer prices
that are determined by world-market supply and
demand

Official producer prices in nonminal
terms

Since World War II producer price policies m
Tanzama have consistently influenced production
and marketing but often have had unintended re-
sults For example, before 1970 agricultural pric-
g policies did not consider inter-crop price ratios
The mto-store price of the food-crop boards was
determined by subtracting procurement and distri-
bution expenses from the estimated trend of import-
parity prices Producer prices were determined af-
ter deducting the expenses incurred by the
cooperatives Producer prices for the export crops
were similarly determined the relevant costs were
deducted from the established trend of export pro-
ceeds Because domestic prices were relatively
stable, the government attempted to hold grower
prices (except for coffee and sisal) stable with oc-
casional increases despite erratic changes 1n export-
and import-parity prices (table 4) This price policy
resulted n surpluses or deficits for export crops
and domestic prices unrelated to nternational
prices for foodcrops, especially maize rice and
wheat

From 1970 to 1973, the Agricultural Price Co-
ordination Commuttee tried to consider relative
prices and the ncentive 1mpact of some prices
However, local levy and cooperative charges were
increased whenever central taxes were reduced or
other measures were introduced to increase pro-
ducer prices

During 1974/75 to 1979/80, 1t 1s difficult to
identify a coherent pricing policy No measures
were taken to control the costs of operations by the
export-crop marketing boards or authornties For
drought-resistant crops, the policy adopted m
1975/76 following low production mn 1974 and
1975 produced massive sales to NMC The policy
was designed to encourage production of these
crops for consumption during drought periods
However, commercial sales mcreased tremendously
and created problems of disposal and sale for
NMC
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Table 4 Announced producer prices for maize cotton and coffee (T Sh/kg)

Coffee
Maize Mild arabica  Robusta dry Cotton
Year Premium Non premium __ parchment cherry Grade A Grade B
1971172 024 024 348 140 110 055
1972/73 026 026 395 140 113 060
1973174 033 033 320 205 113 060
1974175 055 055 400 205 150 065
1975/76 080 080 6 00 330 200 100
1976777 080 080 600 330 200 100
1977/78 085 085 900 490 230 115
1978/79 085 085 800 375 240 120
1979/80 100 100 800 375 300 130
1980/81 100 100 900 350 320 150
1981/82 150 150 900 350 370 170
1982/83 175 150 1200 630 470 250
1983/84 220 190 16 80 680 6 00 320
1984/85 400 250 23 50 1290 8 40 450
1985/86 525 350 2820 16 10 1300 700
1986/87 630 420 5075 29 00 16 90 910
1987/88 820 420 66 00 3700 1945 910
1988/89 900 90 00 5100 22 35 10 00

Source Marketing Development Bureau 1989

A pan-territonial pricing system was introduced
In two stages The maize shortage of 1974 led to
the abolition of the previous division of the country
mnto preferred and deterred regions for muzc
prices With the abolition of cooperauves in 1976
the NMC price became the farm-gate price—
storage and transportation costs fell on the NMC

The second stage of pan-territorial pricing was
introduced for all crops at the beginming of the
1976/77 marketing year The two explicit objec
tives for introducing pan-territorial pricing were

s 10 equahize mcome differentials between farm
ers operating from different regions
® to Increasc national agricultural output by

stimulating production in remote areas through
price incentives

Before 1976 the costs of cooperative umions
were reflected 1n the prices passed on to the pro
ducer These costs included transportation charges
which had a special impact on the farm-gate price
of high-bulk low unit-price commodities hike maize
and cassava

The introduction of pan-territorial prices for ag
ricultural products and production mputs increased
the officially marketed surplus from areas far from
consumption areas such as Rukwa and Ruvuma
regions These regions are not served by railroads
and due to lack of mamntenance road transportation
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can cost 15 much as scven times the equivalent
ratlway cost The hugher cost of road transportation
imvolves many imported puts such as Tucl, spare
parts tires and vchicles which drain the country
forcign rescrves

For the arcas where transportation costs were
low pan territonal pricing taxed farmers by an
imount cqual to the difference between the unmiform
transportition rate and the actual low transporta-
tion cost On the other hand, areas with high trans-
portation costs were subsidized by an amount equal
to the difference between the actual high and the
uniform low trinsportation rate

In 1982/83 regional maize pricing was remntro-
duced with some changes These regional prices
took mto consideration the comparative advantages
in production of different regions, but did not n-
clude tiansport to-market cost differentials Thus
regions assumed to be conducive to maize produc-
tion recerved a premium price and regions with less
favorable chmatic conditions 1eceived a lower
price For example the premium maize price was
T Sh 8 20/kg for the 1987/88 marketing year and
the nonpremium price was T Sh 4 20/kg The non-
premium price was so low that cooperatives n
those regions complained that they were unable to
purchase any maize locally and were forced to pur-
chase matze from other regions at a cost above the
premium price
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Table 5 Official producer prices 1n real terms for maize, cotton, and coffee T Sh/kg
(deflated by natiohal consumer price index, 1988/89=100)

Coffee
Maize Mild arabica  Robusta dry Cotton
Year Premium Non premium  parchment cherry Grade A Grade B
1971772 759 759 1101 443 348 174
1972173 760 760 1165 409 330 175
1973774 839 839 813 521 287 152
1974175 1033 1033 827 424 310 134
1975/76 1425 1425 106 9 588 356 178
1976/77 1305 1305 979 538 326 163
1977/78 1243 1243 1316 n7i 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 17
1981/82 941 9M 565 220 232 107
1982/83 819 702 56 20 295 220 17
1983/84 850 734 649 340 232 124
1984/85 1111 694 653 358 233 125
1985/86 1137 758 610 349 281 152
1986/87 1030 687 830 47 4 276 149
1987/88 1026 525 826 47 2 243 114
1988/89 900 900 510 224 100

Source Marketing Development Bureau 1989

Official producer prices in real terms

There was a general decline for all real agricul-
tural producer prices from the mid-1970s until
1982/83 (table 5) Producer prices for the predomi-
nant staples—maize, rice, wheat, and beans—
peaked i 1977/78, and by 1982/83, prices had
fallen 30% 1n real terms Between 1983/84 and
1985/86, food production and purchases by NMC
increased so much that mn 1986/87 prices were de-
liberately reduced to encourage export crop output

The real producer prices for maize peaked n
1975/76 By 1982/83 prices had fallen by 34% for
premium and 44% for nonpremium prices During
the following 3 years, the real premium price 1n-
creased by 39% and by 1985/86 1t had recovered to
above the level of 1978/79 Subsequently, the real
price of maize declhined The increase 1n the real
price of maize during 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 perenmial export crops, the real price index
peaked m 1977/78 and then fell by 53% by
1982/83 The index stabilized until 1986/87 when
1t rose by 33% following large mncreases n the pro-
ducer prices of perenmal export crops
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For annual export crops—cotton, tobacco and
castor seed—the price index peaked in 1971/72
Since then the index has been on a downward trend
From 1970/71 to 1983/84, producers experienced a
40% decline n real prices

Nominal producer prices for cotton increased
steadily over the past two decades However
real terms, prices peaked m 1975/76 and declined
until 1982/83 Real producer prices increased
slightly in 1985/86, taking prices to their highest
level in 5 years Even at this level, however, real
prices were still only 75% of their level of 10 years
earlier In 1985/86, world market prices for cotton
began to decline The Tanzama Cotton Marketing
Board incurred enormous losses and 1t was difficult
to mamntain producer prices in real terms In
1986/87, after a large devaluation of the Tanzanian
shilling, producer prices were increased by 30%—a
marginal declme n real terms In 1987/88 pro-
ducer prices of cotton were increased by 15%—a
decline of 8% in real terms For the 1988/89 mar-
keting year, producer prices were set at
T Sh 22 35/kg for a grade A and T Sh 10 00/kg for
grade B—a nise of 15% for grade A and 10% for
grade B Under the inflation targets set for the Eco-
nomic Recovery Program, the price of grade A was
supposed to be maintained 1n real terms while the
price for grade B would dechine by 40% 1n real
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terms However grade A prices fell by 8% and
grade B prices by 12%

For coffee although substantial nominal price
increases have been registered since 1982/83  the
rcal value of the producer prices has been less en
couraging The advance producer prices of both
Mild Arabica Parchment I and Robusta Dry Cherry
in 1982/83 were less than half the 1977/78 prices
in real terms The efforts to turn around this declin
ing trend succeeded 1in 1983/84

The Economic Recovery Program s objective of
increasing producer prices by 5% n real terms was
not achieved for maize or cotton For coffee 1t was
well above the target except for 1987/88 when redl
prices declined by about 0 5% for both Arabica and
Robusta

Relationship between official prices
and production

An examination of NMC yearly purchases for
1970/71 1o 1973/74 shows that s1x regions did not
contribute anything However for 1976/77 to
1979/80 each region contributed something Con-
sequently the Arusha Dodoma Ininga and Kili-
manjaro branches of NMC together accounted for
84% ot the total purchases from 1970/71 to
1973/74 but only 59% from 1976/77 to 1979/80
On the other hand Rukwa and Ruvuma which to-
gether contributed only about 0 5% 1n the first pe
riod accounted for as much as 16% 1n the latter
period

The rchwive shares of the different regions
changed significantly during the two periods be-
cause of a change 1n the policy governing producer
pricts A uniform producer price for maize was
instituted in 1974/75 during the previous 2 years
separate prices existed for priority and nonpriority
arcas Thus pan-terntorial pricing icreased sales
in Rukwa and Ruvuma regions which are far from
the consuming centers

The official price of maize increased mn real
tams from 1971/72 to 1975/76 However for
NMC these were deficit years The period was
chardacterized by low domestic purchases and high
imports Despite low purchases by NMC  maize
production creased from 889 000 tons n 1972/73
10 | 449 000 tons in 1975/76
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Official maize prices declined in real terms from
1976/77 to 1983/84 but maize production iIn-
creased except for the drought years of 1977/78,
1981/82 and 1982/83 The official purchase price
of maize was not the only determinant of produc-
tion Food shortages and the low official producer
prices tesulted 1in high parallel-market prices that
encouraged incieased production However, con-
sumers were forced to rely on the parallel market
because the official consumer prices were not en-
forced In 1986/87 despite a deliberate decrease of
official prices to encourage export crop production,
total maize production reached 1its highest level at
about 2,350 000 tons In 1987/88, maize produc
tion fell shightly due to poorly distributed rains
during most of the season However, despite this
fall and a shght decline 1n real official producer
prices production exceeded 2 million tons and
Tanzania was defined as self-sufficient in maize

Coffee has been Tanzama s most valuable ex-
port product since the mid 1970s The trend n pro-
duction levels since 1971 has been 1rregular from
year to year and from region to region The magni-
tude of vanation n coffee production from region
to region In a given year suggests that national
pricing policies have been less important than the
growing conditions in each arca including weather,
pests, diseases and the availability of mputs and
transportation facthities

The southern regions of Mbeya and Ruvuma are
the only areas with a steady increasing trend 1n cof-
fee production since 1972/73 In the western re-
gions of Kagera Kigoma and Mara Robusta cof-
fee production peaked 1n 1979/80 and declined unul
1985/86 The northern Arabica production arcas of
Kilimanjaro, Arusha and Tanga maintained fairly
constant production levels unul 1988/89 when pro
duction rose sigmficantly

The lagged total coffece payments received by the
farmer and the announced advance price had a
similar impact on total coffee production The Ro-
busta advance price elasticity of supply was 006
while total price elasticity of supply for Robusta
was 005 For all Arabica producers both price
elasticities were 0 05 for the southern regions, the
advance price elasucity was 0 32 and the total price
elasticity was 0 30 The significant vanation in cof-
fee production in the south can be explamned by
coffee prices, whereas in the other areas, especially
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Kilimanjaro, Arusha, and Tanga, variations m cof-
fee production must be explained by other factors

Cotton production decreased during most of the
1970s and early 1980s Peak production was
reached 1n 1972/73 when 225,700 tons of seed cot-
ton were purchased by the marketing board By
1985/86, production had fallen to only 107,800
tons The major production constraint for cotton
was nadequate storage, transportation, and proc-
essing capacities

In some regions, including Mwanza and Moro-
goro maize competes with cotton for resources
Therefore, the relative prices of the two crops de-
termines how farmers allocate thewr scarce re-
sources The official producer price for seed cotton
in 1971/72 was 4 58 times the official producer
price of maize, in 1974/75 1t was 3 times higher
and fell to 269 1 1982/83 The relative prices
were erratic between 1982/83 and 1986/87, finally
falling to 2 37 1in 1987/88 Relative official prices
have made cotton less attractive to farmers over the
last two decades Moreover, the increasing impor-
tance of unofficial markets for grain has made a
drastic difference 1n farmers’ expected returns from
maize relative to returns from cotton For example,
the average open-market maize prices mn 1986/87
were TSh861 mm Mwanza and T Sh 1037 m
Morogoro, making the cotton/maize price ratio only
1 96 and 1 63, respectively

Economics of Maize Production

It 15 widely believed that Tanzama has a com-
parative advantage n producing cotton and coffee
but 1t 1s less clear whether Tanzania also has a
comparative advantage in maize production

Some standard economic measures provide an
indication of the economic potential of maize pro-
duction These measures 1include net economic
benefit (NEB), which compares economic benefits
to economic costs domestic resource cost (DRC),
which measures the cost in terms of domestic cur-
rency of earning or saving a unit 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 prices for maize must be estimated Re-
searchers from the Economic Research Bureau of
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the Umversity of Dar es Salaam calculated these
measures based on World Bank projections of in-
ternational maize prices in 1988 and 2000 (in 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 price
calculations indicated that the higher the transpor-
tation cost to Dar es Salaam, the higher the differ-
ence between import-parity prices to the producer
and the consumer

Since Tanzania has the physical potential to n-
crease maize production, a surplus could be eco-
nomically exported 1f producer prices were set at
an appropriate level With the conditions prevailing
in 1988, Tanzania had an economic advantage in
substituting for maize 1imports but no comparative
advantage in exporting maize to the world market
However, using the World Bank price projections
of about US$137 per ton by the year 2000 (in 1988
terms) and an exchange rate of T Sh 125 per U S
dollar, the actual price of maize in constant terms
could either be increased or maintamed for 11 re-
gions and reduced for the other 8 regions (table 6)

Expansion of production cultivated by hand 1s
not economical Ruvuma has a comparative advan-
tage 1n substituting for maize imports but only un-
der improved hand cultivation Given transporta-
tion and other marketing costs, Ruvuma maize 1s
not competitive in the world market The sensitivity
analysis of the results for Ruvuma showed that to
be able to achieve a DRC of 0 8—which more or
less confirms comparative advantage—the ex-
change rate would have to be about T Sh 155 per
U S dollar

Conclusions and
Recommendations

Marketed output does not depend solely on real
producer prices other factors affect agricultural
performance

Weather 1s not affected by policy When the
weather 1s unfavorable, supplies become scarce
and official prices do not adjust immediately
Open-market prices rise, 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) and domestic resource

cost (DRC) for maize (T Sh 000/ha)

Import panty (1988 prices) Export parity (2000 prices)
NEB EPC DRC NEB EPC DRC
Dodoma
Hand cultivation
Low potential areas 120 063 138 180 083 161
High potential areas 100 066 082 020 085 103
Animal traction 390 oe1 057 200 082 o8s
Arusha/Kilmanyaro
Hand cultivation 320 067 068 110 087 o9
Animal traction 11 80 060 038 640 078 070
Mechanized cultivation 10 30 oM 043 460 058 078
Mwanza/Stinyanga
Hand cultwation 040 070 090 060 093 111
Arimal traction 260 068 071 050 092 095
Ruvuma
Hand culitivation 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 1 fall n purchases by the government and
imports become necessary to feed the urban
population

The availability of arable land affects agnicul-
tural performance For example, n Kiliman-
Jaro land 15 a constraint to production, an in-
Lrcase In maize prices may not necessarily
increase production unless 1t 18 done at the ex-
pense of coffee or other crop production or
unless the yield can be increased through better
crop husbandry

The lack of agricultural inputs—seeds, fertil-
1zer and nsecticides—constrains production

Production technology also affects production
lcvels lloe cultivation hmits the amount of
land to be farmed Even if prices rise sharply
farmers would not be able to significantly n-
crease production

The Tanzama transportation system has expe-
1enced a considerable cost increase due to bad
roads and the o1l crisis

This report has focused on macroeconomic de
velopment and agnicultural price policy and their
cffects on production patterns and market develop
ment The overvaluation of the Tanzaman shilling
lowered the price of tradable goods relative to non-
tradable goods This, 1n turn, encouraged producers
to produce nontradable goods rather than export
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crops while consumers have tended to demand
more traded goods including imported food

The mtroduction of i1egional prices for maize,
without taking into account real transportation
costs may have had the same negative effects as
the pan-territorial pricing system However, official
recogmtion of the importance of an open market
was a move 1n the right dnection

Tanzania has an economic advantage in becom-
ing self-sufficient in the production of maize The
analysis also indicates that production increases
could be economically achieved by improving
farming systems Thus the long-standing objective
of self-sufficiency in the production of basic food
stuffs 1s economically sound However, self suffi
ciency in the production of basic foodstuffs should
not be achieved at the expense of export crop
production

Govermnment 1ntervention 1n setting food prices
and marketing agricultural products may be neces-
sary for the following reasons

e Unusually favorable weather may result

substantially reduced market prices

Owing to lack of finance and storage and trans
portation facihities private traders may not be
In a position to compete and this may lead to
poor avatlabihty market 1nformation This
situation could permut a few traders to explont
producers and consumers
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Private traders may not be willing to operate n
remote areas ltke Rukwa and Ruvuma

Emergency situations may occur, thus, the
government should operate a strategic food
reserve

To develop an efficient pricing system mn Tan-
zamia NMC should guarantee a floor pan-territo-
nal price based on the export-panty price to the
producers m remote regions This would enable
NMC to trade 1n any region without a loss NMC
should be designated as the manager of a strategic
food reserve Stocks should be released when price
exceeds the import-parity price to the consumer

The marketing boards and cooperatives should
not be allowed to operate at a loss They should be
forced to operate on a commercial basis by compet-
ing with private traders An institutional structure
should be established to monitor and evaluate the
performance of these parastatals

The private sector should be encouraged how-
ever, the government should take the imtiative to
improve the marketing infrastructure mcluding
roads, credit, the availability of spare parts and
storage facilities
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Foreign Assistance and Agricultural
Research and Development in Tanzania’
Some Policy Issues
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SUMMARY

This study exames Tanzania s experiences in admunistering technical cooperation re-
sources Four donor-supported teaching and agricultural research mstitutions are studied
the Mbegani Fisheries, Uyole Agricultural Center, and the Faculty of Forestry and the
Faculty of Vetermary Medicine at the Sokome University For purposes of the study,
technical cooperation 1s construed as a major instrument in international development co-
operation that aims at enhancing human and nstitutional capacities through the transfer
and utilization of knowledge, shills, and techniology

Three broad lessons can be drawn from the study First, foreign aid, like most other as-
pects of international relations, was largely governed by the structural power patterns in
the global system It 1s argued that the economic inequalities and power imbalances inher-
ent 1n the mternational aid regime mvarnably mfluence the behavior of the actors on both
sides of the aid process Second, the nature of the state, its institutional capacity, and the
type of developmental strategy pursued significantly determine the quantity and mdeed
quality of 1ts international transactions Third, and as a result of the above arguments, 1t 1s
apparent that less effective policies and weak policy instruments were more likely to lead
to dislocating aid consequences on recipient states In fact, weak recipient states are likely
get ever weaker because of the aid overload

The study demonstrates that Tanzania did not generally succeed in maximizing the exploi-
tation of technical cooperation resources to achieve 1ts professed development objectives
The major explanation for Tanzama’s poor performance was the incapacity of the state to
design comprehensive development policies and to establish effective and efficient mstitu-
tional frameworks for policy management As a result, techmcal cooperation delivery
tended to be not only ad hoc and laissez-faire but also allowed donors to impose their own
preferences on the economy Under those mauspicious circumstances therefore, the loosely
coordinated foreign resource flows led to neither sustainable mstitutional capacity building
nor to cumulative technology transfers

Another equally compelling explanation flows directly from the first Aid development
policies 1n Tanzania were unusually silent on how to carry out technical cooperation needs
assessment The low levels of technical cooperation effectiveness in Tanzania are largely
attributed to imprudent economic planning and management Too often, aid-supported
projects were left to donor management and control, rarely were they systematically mcor-
porated 1nto the annual development budgets Not surprisingly, when the time for their
transfer to national nstitutions came, the Minustry of Treasury was caught unawares As a
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result projects ike the Mbegan: Fisheries and the Uyole Agricultural Center were left to
simply decay as donors finally withdrew their aid support

It 1s recommended that the future development policies of Tanzama should unambiguously
articulate the role of foreign assistance n general and that of technical cooperation 1n par-
ticular 1n the national development effort Such policies should further put 1n place capable
and efficient imstitutional arrangements to manage national development programs At the
same time those mstitutions should be capable of providing a credible and sustainable
countervailing force to the overwhelming power of aid donors

he aim of this research was to examine Tan-

zania s experiences 1 acquiring technology

through technical cooperation arrangements
For purposes of this study, technical cooperation 1s
construed as an instrument of international devel-
opment cooperation that seeks to enhance human
and mstitutional capabilities through the transfer
wdaptation and utilization of knowledge skills and
tcchnology It 16 argued that because of the fragile
mnstitutional and structural capacity of the state
Tanzania has not generally succeeded 1in maximiz
ing the cxploitation of technical cooperation re
sources to achieve 1ts policy objectives It 1s further
argucd that for a long time the government of Tan-
zanta s macroeconomic development policies did
not incorporate a clear and comprehensive technical
cooperation policy framework 'As a result of this
major shortcoming technical cooperation dehivery
in the country tended to be ad hoc and larssez faire
Morcover reliable nstitutional mechanisms  for
identifying and programming realistic national
technical cooperation neceds have remained rela
tively weak It 15 therefore argued that ill-planned
and poorly coordinated resource transfers have not
led to sustamnable institution capacity building nor
to cumulative technology transfer Finally it 1s ar
gued that at a project level there are no sound sys-
tems for transparent and flexible management of
foreign assistance resources The state s regrettable
abdication of 1ts policy management responsibilities
to donors 15 a result of a vacuum i the local ad-

" Scttered policy stitements about technical cooperation in
the Arushi Decluation (1967) nd thercafter were ncver
woven Into one voherent policy nor were there any serious
wtempts to operationilize them into 1 sct of strategies for
wht assistance to seek and what prionity sectors to target or
how to estabhish 1 transparcnt management system Only
recently has the Government been sensitized nto seriously
working toward establishing 1 techmical cooperation policy
trimework (UNDP 1989)
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minmistration and control systems (Mutahaba 1989
Kleemeier 1982 Nkonok: 1991)

The structural dependency theory in mtcrna-
tional pohitical economy provides valuable nsights
to explain the aid process The theory seeks to
specify the relevant power assets and interdepend
encies between the actors in question The power
resources that are relevant to the aid process are
finances technology and the policy nputs of do
nors These resources can be translated mnto effec
tive influence or complhance through the imposition
of costs or by conferring benefits to the recipient
In this case the theory assumes unequal distribu
tion of power and wealth between donors and re
cipients When a donor supphes its recipient with
large amounts of mmportant goods that cannot be
easily replaced at tolerable costs then the donor 15
n a position to influence the behavior of the recips
ent In other words power springs from asymmet
ric mterdependencies Inequality between actors m
the aid process 15 the necessary condition for the
actual exercise of influence over behavior Moreo-
ver because of the uncqual distribution of power
resources donors are able to exploit the recipient s
dependence for purposes of structuring long term
relationships 1n arcas hke trade, mmvestment and
security

The structural dependency theory further as-
sumes the donor has a disproportionate influence
on the very content of the aid relationship The
written and unwritten rules principles and norms,
and procedures that govern aid relationships are
equally asymmetrical, reflecting the imherent power
imbalance All things being equal the theory pre-
dicts that the internal economic and social progress
of recipient nations will be influenced and largely
hmited by constraints 1imposed by donor nations
(Poulantzas 1974, Jalee 1968, Ake 1979)

However a vanety of capabilities that a recipi-
ent state and 1ts nstitutions deploy are likely to
make a significant difference 1n such international
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transactions These are the political, techmcal, and
organizational capabilities of the recipient state and
its lower mnstitutions The mgredients of those ca-
pabiliies would be demonstrated, among other
things, by 1ts possession of a trained and experi-
enced bureaucracy able to formulate and effectively
implement clear and comprehensive national poli-
cies Supported by stable and reliable nstitutions,
the envisaged policy framework would distill na-
tional technical cooperation objectives, prioritize
the needs, and, 1n each case, target the beneficiary
populations Indeed those capabilities would natu-
rally translate into an effective countervailing force
to safeguard the core national mterests In this
sense therefore, the chances of donors imposing
low-prtonty technical cooperation projects or trans-
ferring mappropriate technologies would be sub-
stantially reduced, as would the frequency of proj-
ects and programs lacking sustamability To be
sure, those critical mstitutional capabilities develop
unevenly across economies and sectors

However, studies by Morss (1984) and Doorn-
bos (1990) have advanced a compelling argument
that n fact, donor and project proliferation 1n Af-
rica tends to contribute significantly to institutional
erosion and decay They claim that the overwhelm-
ing pressure of donors diverts African governments
from establishing national policies and priorities to
simply trying to please donors in order to acquire
additional aid Under the pretext of ‘policy dia-
logue,” such governments have ended up accepting
ready-made policy packages already agreed upon
by the major donors

This paper examnes the size, magmtude, and
role of technical assistance to Tanzania, 1t provides
case studies of the Mbegam Fisheries Development
Center and the Uyole Agricultural Center, arguing
that in the absence of a comprehensive policy
tramework, implementation strategies and effective
executing national stitutions, the 1mpact of tech-
nical cooperation 1s likely to be marginal at best
and destructive at worst, and 1t presents the facts
behind two success stories

Technical Cooperation and Its
Distribution Iin Tanzania

During the mid-1980s sub-Saharan Afnica re-
ceived an estimated US$4 billion a year of techni-
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cal cooperation and about 70,000 to 100,000 expa-
triates worked on a vanety of projects (Wallace
1990, 27) There 1s, however, a growing skepticism
in the literature about the cost-effectiveness of
technical cooperation and 1ts mode of delivery It 1s
argued that not much success has been recorded 1n
mstitutional capacity buillding nor in human re-
source development n cnitical scientific and policy
management areas It 1s further argued that techm-
cal cooperation delivery and administration 1s do-
nor-drniven and that the recipient government posi-
tions have usually been reactive rather than
proactive As a consequence, the overall impact of
technical cooperation 1n sub-Saharan Africa has
been disappointing (Green 1973, Mushi and Kjek-
shus 1982, Baskin 1985)

Moreover, m Africa there has been a growimng
disillusionment with the role of technical coopera-
tion personnel While the number of highly edu-
cated Africans has been increasing, the volume of
technical cooperation personnel has also been ris-
ing These lords of poverty have absorbed 70% to
80% of the total technical cooperation resources in
Africa (Bermis 1990, 10) Too often, techmical
cooperation experts have been engaged in areas
where nationals with far supenor professional
qualifications and even richer grassroots experience
exist Such disturbing yet common situations have
led some critics to suggest there are hidden agendas
on both sides of the aid relationship (Hayter 1970,
Bhatt 1980, Payer 1982)

Above all, some official misconceptions about
technical cooperation have also heavily contributed
to 1ts gross meffectiveness m several African coun-
tries Technical cooperation resources are Imvaria-
bly musconceived as gifts In other words, they are
taken to be costless development funds that are
simply not to be repaid Indirect costs linked to
technical cooperation use are seldom considered
(Bermus 1990, 6) It 1s precisely because of this mis-
taken notion that some governments have tended to
accept any of these gifts” regardless of their im-
portance 1n the national development plans and pri-
onties Little effort 1s usually made to carefully
assess, say, the professional competence of the
technical cooperation personnel, the rigor of a
counterpart traming programs, or the appropriate-
ness of the technology packages imposed on 1illiter-
ate peasants (Bagachwa and Rugumamu 1991) To
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Table 1 The volume of technical assistance to
Tanzama, 1980-89 (US$ million)

Technical Tech cooperation
Year Total aid cooperation vs total aid (%)
1980 666 233 35
1981 701 229 33
1982 684 178 26
1983 593 208 35
1984 557 216 39
1685 486 200 41
1986 680 260 38
1987 814 244 30
1988 905 250 28
1989 906 203 32

Sources OECD 1982 1984 UNDP 1987 1988 1989

be sure, musconceptions of this kind have not
helped to enhance the positive impact of technical
coopelation

Tanzania 15 one of the major aid recipients in
sub-Saharan Africa Between 1970 and 1990, it
recetved an estimated US$13 billion in foreign as-
sistance, accounting for about 80% of net official
flows of external capital In 1975/76 for example,
the country was the third largest aid recipient 1n the
region receiving US$302 mullion in  Official
Development Assistance (ODA) or about 1 6% of
the disbursed aid In 1980/81 and 1987/88, Tan-
zania ranked second recerving US$666 million and
US$814 mullion, respectively from the ODA dis-
bursed Funds Over a 10-year period, the share of
technical cooperation resources n the total ad
flows averaged about 33% (table 1)

There are at least two significant policy implica-
tions First a relatively large proportion of the aid
that was extended to Tanzania was allocated to the
technical cooperation personnel Rather than
strengthening the nstitutional capacities of the re-
cipient state, donors went out of their way to create
parallel organizations to run their aid-assisted proj-
ects Second, for over a decade, the government of
Tanzania seems to have been comfortable with
such arrangements Bureaucrats in Tanzania and
many African countries have out of self-interest,
tended to perceive technical cooperation personnel
as an easier channel of communication with donor
agencies In other words they have been seen as
interpreters and facilitators with aid agencies
Above all technical cooperation personnel bring
with them scarce commodities like computers, cars
and the like, which eventually benefit the recipient
bureaucrats (Rugumamu 1992, 80)
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A closer inspection of the composition of techni-
cal cooperation personnel 1n Tanzania, reveals that
a substantial percentage of them were engaged n
operational activities where nationals with higher
academic quahfications and experience existed
Therefore, foreign assistance tended to create em-
ployment for donor countries rather than enhancing
mstitutional capacities of the recipient country
(Rugumamu 1993) Aid-tying of this sort defeats
its very purpose of capacity building These obser-
vations corroborate our mitial assumption concern-
ing the hidden agendas on both sides of the aid
relationship

Between 1986 and 1989 the total techmical co-
operation resources to Tanzanma increased from
US$260 mullion to US$293 million with a low of
US$244 mullion in 1987 During the same period,
according to the same UNDP (1990 12) sources,
the number of technical cooperation projects re-
corded more than doubled—increasing from 420 to
979 projects supported by 60 donors However, as
it has been documented elsewhere (Cassen 1986,
Lipton and Toye 1990) the effect of a large num-
ber of donors works 1n two opposing directions On
the one hand for countries with strong technical
and orgamzational capacities like India or South
Korea, a large number of donors may be a blessing
in disguise Cassen (1986 223) has noted there
may be some benefits in multiplicity when 1t widens
the recipient s choices and permuts a range of mno-
vations that might not arise if only a few agencies
were in the field On the other the effect of a large
number of donors muy lead to aid overload 1if the
administrative capacity of a recipient government 15
relatively weak In Tanzanma the proliferation of
donors strained the organizational capacity of the
government to a point where the situation did not
permit any effective learning to take place n the
field of aid management

However over the same period, technical coop-
eration resources were disproportionately distrib-
uted among sectors Since the introduction of struc-
tural adjustment programs aid composition and
distnbution m Tanzania has reflected priorities
largely determined in Washmgton The general de-
velopment policy and planning sector received an
average of 24% over a 4-year period (table 2) This
reflects the importance that came to be attached to
policy management Technical cooperation experts



Rugumamu | Foreign Assistance and Agricultural Research and Development

Table 2 Sectoral distribution (%) of external assistance to

Tanzania, 1986-89

Avg
Sector 1986 1987 1988 1989 1986 89
General development issues policy 16 37 30 129 239
and planning

Transport and communications 13 16 18 203 168
Agriculture forestry and fishenes 13 15 15 80 127
Industry 8 10 13 197 126
Health and water 5 9 11 57 76
Education 5 3 5 73 50
Cthers 40 10 8 261 210
Total 100 100 100 100 100

Source UNDP 1987 1988 1989

flooded major policy-makmg mstitutions n order to
ensure that the policy reform measures were
followed through The agricultural sector, suppos-
edly the nerve center of the economy, was allocated
13% of the disbursed funds The education sector
received only 5% This 1s a clear manifestation of a
poor prionity ranking procedure in the national
planning system Understandably this kind of an
oversight can only happen 1n countries where
donors are left relatively free to pick and choose
where to invest their resources

The underlying assumption of technical coop-
eration 1s that the application of improved tech-
niques results m higher productivity per person,
giving nise to higher incomes higher savings, and
higher investments per capita This makes possible
the generation and application of improved tech-
niques, which result in higher productivity per per-
son and so the process continues (Girvan 1983,
11) Technical cooperation resources are provided
m the form of specialized personnel traming, ma-
chinery and equipment and finance This 1s a
unique mstrument of technology transfer in North-
South” economuc relations It 1s unique in the sense
that technology 1s transferred almost invariably m
non-commercial transactions > This 1s what Dichter
et al (1988) aptly called development-oriented
technology transfer

The most fundamental aspect of any develop-
ment cooperation program 1s the transfer of knowl-
edge and skills to the local participants 1n the pro-

? The commercial forms ot technology transfer include
among others technical assistance agreements know how
agreements joint ventures sub contracting and licensing
and franchising An informed discussion on this subject 1s
found 1n Vaitsos (1975}
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gram The argument 1s that in 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 1s to empower the recipient institu-
tions and people to take charge of therr own lives
In essence, they should participate 1n designing and
implementing development projects and programs
in order to encourage technological mtiative at
grassroots level This 1s commonly referred to
the literature as ‘building national technological
capabilities” (Cooper 1974) The two traditional
methods of transferring knowledge and skills are
formal tramning through schools and colleges and
counterpart training, that 1s, working together with
an expatriate on the same tasks for a given period
of time

To create forms of knowledge transfer adapted
to specific work situations while avoiding interper-
sonal difficulties associated with counterpart
training, mnstitution twmning has recently emerged
The theory behind mnstitution twmning 1s that an
established institution possesses what has been
commonly called corporate skills—experiences ac-
cumulated from working in a particular field for a
long ime This includes methods and approaches
for tackling new situations that are specific to that
mstitution and that are acquired through time by
some employees of that institution (Cooper 1984,
Mothander and Flodman 1989)

The simplest form of mstitution twinning 1s set
up between two mstitutions that are in the same or
1n a very similar field of operation One of the part-
ners (senior) informs the other (Junior) how 1t
would solve possible practical problems, and 1t
shares work methods, research techniques, and
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findings as well as working manuals It would ar-
guably be up to the jumor partner to adapt the ac-
quired knowledge to the local working conditions
and circumstances

At the mstitutional level effective knowledge
and skill acquisition and accumulation 1s a complex
process I takes a crntical mass of accumulated
knowledge to rationally deterrine what additional
skills  knowledge and technologies are required
how to search and select the types and knowledge
nceded how to negotate for favorable terms of
transfer how to adapt and absorb new production
systems and finally how to generate and diffuse
technologies 1n selected areas (Stewart 1978 Bell
1984) The following case studies demonstrate how
different modes of techmcal cooperation dehvery
and nstitutional environment in Tanzania have 1m-
pacted skill and knowledge acquisition as well as
technology transfer

The Mbegani Fisheries Center
An lll-conceived Project

For a long ttme the government of Tanzama
failed to e¢volve a comprehensive aid policy and
attendant aid mstruments to guide development ac-
tvitics 1n this important 1ssue area Ideally, such a
policy would have defined the role of foreign aid
and spcctficd aid management stitutions In turn,
the aid management nstitutions would have pro-
vided plans that identified lists of projects and pro-
grams, their sequencing order and local contribu-
tions as well as the amounts of foreign resources
being requested

In theory the overall responsibility for aid man-
agement in Tanzania 1s shared by the Ministry of
Finance and the Planning Commission  Sectoral
and operating munistries and parastatals are re-
quircd to channel their proposals for aid assistance
through the Planning Commussion where they are
scrutinized n relation to the national and sectoral
cconomic priorities  From there the proposals are
passed on to the Ministry of Finance winch 15 re-
sponsible for contacts with foreign governments
and aid agencies to ensure that proposals match the
available resources That done plans and budgets
are submitted to the Cabinet and later to the Par-
lriment for discussion amendment, and approval
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However, 1n the absence of countervailing na-
tional power n terms of sufficient policy clanty
and adequate adminmistrative oversight donors
tended to exert growing influence over the choice
design, and implementation of aid-assisted projects

Because of such institutional weaknesses many
techmical cooperation projects in the country were
donor-conceived -designed implemented, and -
deed -driven This led, more often than not, to proy-
ects that were either inappropnatcly packaged,
poorly targeted or lavish for the actual nced As a
consequence, the overall impact of technical coop-
eration projects and programs on the intended
populations 1n Tanzanma has been considered
significant (Green 1973 Freeman 1982, Nordic
Report 1988) The Mbegam Fisheries Development
Center project supported by the Norweglan aid 15
one of the classic examples

The Bagamoyo-based Mbegant Fisheries Devel-
opment Center was established in 1966 by the gov-
ernment of Tanzama along with two colleges o
train fisheries personnel In 1972 the government
approached Norway to request assistance n devel-
oping the fisheries sector The government of Nor-
way accepted the request and the Norwegian
Agency for International Development (Norad)
embarked on assessing such support

Norad sub-contracted a Norwegian fisheries de
velopment  corporation—Fideco—to  undertake
feasibihity studies of the fishenies sector in Tanza-
mia and then advise on the kinds of support projects
and programs to be provided After a sketchy and
impressionistic  survey the consultants recom-
mended that Norad rehabilitate, expand, and mod-
ernize the center facihities for purposes of industrial
fisheries tramming and development To establish a
modern 1ndustrial fishenies training college Fideco
further recommended that the center be provided
with two mechamzed training vessels a fishing re-
celving station a mechanical workshop and a jetty
and that the existing infrastructure be refurbished
and upgraded Apparently Norad and later the gov-
emnment of Tanzama accepled almost all the rec
ommendations Additionally Fideco consultants
were awarded a new contract to execute the entire
project Eleven experts were attached to the project
to design and conduct courses leading to 2 year
certificates and 3-year diplomas as well as super-
vising the construction works
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It 1s important to underscore that after sigmng a
letter of understanding, the government of Tanzama
seemed to have left almost all the project prepara-
tions and execution 1n 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 curricu-
lum content, and the fishing vessels and gear to be
procured and used for traming Had the government
of Tanzama or 1ts designated agencies mvolved
themselves at all stages of the project cycle, subse-
quent costly policy decisions would have probably
been avoided 1f not mimimzed Jomnt and compre-
hensive feasibility studies, for example, would have
presumably facilitated informed decisions 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 1ts way to over-design the project to the con-
sternation of both Norad and the government of
Tanzania '

Studies by Mytelka (1981) of the textile industry
i Ivory Coast and by Parker (1979)of the Tanza-
nma National Development Corporation found that
poorly supervised private 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 mn my
study of the Tanzaman textile industry (Rugumamu
1989)

with Iittle or no effective state participation 1n the
machinery procurement and installation foreign
private companies have a strong propensity to over-
build plants and substantially increase the costs
from which their fees are calculated Foreign con-
sulting companies and construction firms did just
that 1n the foreign aided modernization exercise 1n
the Tanzanian textile industry

Fideco mught have been influenced by the same
profit motive After all, it was a conglomerate of
firms 1n the fisheries and boat-building business n
Norway In the absence of international bidding

* 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 1s more than four times higher than
comparable institutes elsewhere 1n the country
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Table 3 Distribution of Norad grants to Mbegani
Fisheries Center, 1974-83

Amounts
(NKr millions) %

Feasibility studies 199 132
Building contracts 800 533
Planning and designing 99 66
Education planning 37 24
Project administration 89 59
Machines and equipment 141 94
Operational costs 134 89

Total 1499 1000

Source Mbegani Fishenies Development Center accounts (1984)

procedures, a practice common 1n bilateral aid,
there are opportunities for overnvoicing In fact,
over 63% of the technical cooperation funds pro-
vided went 1nto the procurement of the machinery
and equipment as well as paying the building con-
tractors fees (table 3)

The types of traming 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 dominated by
higher-level fisheries traming (diplomas and certifi-
cates), which was mtended for large-scale indus-
trral fishmg The MV Mafunzo and other
mechanized vessels—the main traning vessels—
use only large-scale industnal fishing gear High
sea trawling, purse semning, and trolling are the
major fishing techniques 1mparted 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 African Univer-
sittes Research Program 1988b, 110-12) The
graduates were usually faced with lack of modern
working tools, equipment, facilities, and standard
fishing Some of the graduates who work among
artisanal fishing commumties as extension officers
were quickly disillusioned as they discovered that
therr professional knowledge of large-scale indus-
trial fishing could not be easily adapted to those
completely different circumstances

Artisanal fishing has been estimated to contrib-
ute 95% of the annual fish harvest in Tanzama
This traditional fishing mndustry employs about
60,000 people on a full-ime basis and about 3,000
people are engaged in part-time fishing and other
fisheries-related activities (Eastern and Southern
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African Universities Research Program 1988a) ¢
The main fishing vessels are dhows and canoes
largely propelled by sail The common fishing gear
employed includes gill-nets, shark-nets, seine-nets
cast-nets traps and hard lines Motorized gear 15
uncommon among traditional fishing commurnities
The Fideco feasibility study reports and recom-
mendations failed to capture the importance of this
fishing community n the industry (Havnevik et al
1988, 218-30) Had detailed studies about the na-
turc scope, and problems of the artisanal fishermen
been undertaken, they would have gone a long way
in wdenufying approprate technologies to import
what research and development activities to under-
take and how best to nvolve the target fishing
communities

Not surprisingly, the reports of the Nore Com-
mussion (1979} and the Royal Norwegian Minstry of
Development Cooperation (1986) on the center s
performance strongly criticized the objectives of
this technical cooperation project Both reports de-
plored undue emphasis on the higher-level high
technology demanding traming programs Both re
ports were also critical of the shoddy development
activities that the center had been undertaking
Consequently  various costly recommendations
were later made 1o restructure the center s training
and development programs so as to give special
attention to the needs and concerns of artisanal
fishermen (Royal Norwegian Ministry of Develop-
ment Cooperation 1986 43-52) Fideco was later
fired Two other Norwegian construction compa-
nies were quickly hired to complete the infrastruc-
tural works at the center and undertake training

After this initial embarrassing performance No-
rad sought to maximize the Norwegilanization of
the project management (Gran [1991) to ensure
timely complction of the project In retrospect this
donor strategy was important mn two ways To the
aid agency burcaucrats doing the technically de-
fincd jobs as quickly and as efficiently as possible
was important for their ultimate occupational ad-
vancement To the donor government 1t was impor-
tant that they showed their Parliamentarians how

* The activitics mclude 1mong others markeung  distribution
nct making marine engine repur bot buillding and  the
production ol other fishing aceessonies For fuller details sce
Castern nd Southem African Unmiversities Rese weh Program
(19884)
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Table 4 Mbegani Fisheries Development Center
budget 1985/86-1990/91 (T Sh millions)

Recurrent Development

Year {Tanzania) (Norad) Total
1985/86 42 66 108
1986/87 56 166 222
1987/88 100 172 272
1988/89 179 363 542
1989/90 255 453 718
1990/91 367 989 1355

Source Mbegani Fisheries Development Center accounts {various
years)

Estimate

many projects were successfully completed in a
particular fiscal year From that point onwards, the
1ssue of technology transfer and institution capacity
building took a back seat This tendency, rather
common among donors, 1s what Brenner (1984 3)
cogently refers to as a dnive toward quick visibil-
ity results,” regardless of the impact on the
recipients

It has to be emphasized that subsequent prob-
lems at the center were a pioduct of the mually
poorly conceived project Even after <everal
evaluation mission reports indicating poor plan
ning design, and performance, Norad was reluctant
to abandon the project (this option was considered
undiplomatic) To save face, 1t hasuly invested 1n
this otherwise unviable project by adding yet new
programs (Havnevik et al 1988) Between 1986/87
and 1990/91, Norad and the government of Tan-
zania nvested over T Sh [00 muilhion <shillings
(table 4) to establish a 1-year certificate course for
extension officers, opened additional short course
training posts for small-scale fishermen and in
vigorated the centur s devilopment activities Those
huge amounts would otherwise have been spared
for other pressing development acuvities had the
donor and the recipient government carefully ap-
praised the problem at the outset what to solve,
how to solve 1t and with what specific resources

The government of Tanzamia deserves a full
share of blame Its inherent appetite for big projects
neatly comncided with the donor s desire for high
technology sales and aid-tymng One would have
expected the government to assume a lead role 1n
all key 1ssues of the technical cooperation delivery
process and to idennfy critical areas of technical
cooperation ntervention However the obsession
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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
technical assistance from the Nordic governments
to estabhish an integrated agricultural institute,
Uyole Agricultural Center for the development of
four southwestern highland regions of Tanzania
After two feasibility study mussions—the Nordic
Agrnicultural Experts and the Nordic Appraisal and
Planning Experts missions—a technical coopera-
tion agreement was signed mn 1972 The Finnish
government was given the responsibility for execut-
ing the project on behalf of other donors Among
other things, the agreement provided

e a grant for mvestment 1n various facilities and

equipment

consultancy services for construction and de-
sign of buildings

personnel assistance program for 145 man-
years during a 5-year period

scholarships for 37 Tanzanians for university-
level education

the financing of Nordic administration costs

In 1975 Iceland became a supporting member of
this project The agreement was renewed three
times up to 1985 when all but Finland withdrew
from the project From 1985 to 1992, the Finnish
government alone supported the Uyole project

By 1975 most of the research and training of-
fices had been completed as were the laboratores,
greenhouses, workshops, and livestock facilities
The traming program became operational 2 years
later Until the late 1970s, both the research and
training programs understandably were domunated
by Nordic experts This picture began to change in
the early 1980s as Tanzamans returned to the cen-
ter with graduate degrees

The Act of the Parliament that established the
center mandated production-oriented research and
tramning activities to solve immediate technical
problems of farmers To this effect, the crop re-
search programs include maize rice, Phaseolus
beans potatoes, wheat fruits, and vegetables In
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turn research on each crop covers breeding agron-
omy, crop production and on-farm studies The
livestock programs concentrate on pasture devel-
opment and pasture nutritive value studies for dairy
cattle In brief, the target group of this technical
cooperation project was unambiguously stated and
correctly understood from the start

The Uyole Agricultural Center 1s the only re-
search nstitute 1n Tanzama with a full-fledged ex-
tension section and extension specialists It organ
1zes regular researchers demonstrations and on-
farm tnals along with 1ts village district and
regional agricultural extension networks The cen-
ter publishes extension leaflets booklets as well as
the Uyole Research Bulletin Assessing the overall
performance of the center a World Bank evalua-
tion team (World Bank 1988 8) remarked

The Uyole Agricultural Center has been more suc-
cessful than others  1n reaching farmers helped by
1ts extension section 1t can be regarded as a use-
ful model for regional adaptive research which
could be replicated The eaperiment of combining
training and research has also worked well

On the training side the center has a planned
capacity of 500 students It houses five academic
departments and conducts three different programs
diplomas, certificates and short courses for farm-
ers By 1991, the center had trained 6 600 Tanza-
nians of which nearly 3 000 received diplomas or
certificates and 3,700 attended short courses for
farmers (table 5)

Moreover, despite occasional loss of staff from
the center to other more attractive local and nter-
national jobs, the Uyole technical cooperation proj-
ect has managed to train and retain & handsome
pool of 1ts professionals (table 6) A variety of
imaginative incentive schemes have been created to
motivate and retain researchers and trainers These
include, among others subsidized rent free medical
care, free transport, research funds and equipment
and subsidized rental charges for agncultural

Table 5§ Uyole Agricultural Center graduates
1977-91

Awards 1977 1979 1980-1989 1990-1991 Total
Diplomas 281 1580 240 2101
Certificates 262 383 142 787
Short courses 163 2264 1295 3722

Total 706 4227 1677 6610

Source Uyole Agncuttural Center files
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cquipment for private use In September 1991 for
instance the center employed 83 agricultural pro
fessionals and 138 techmicians In effect we can
conclude that knowledge and skills have been ef-
fectively transferred to the nationals through this
Nordic technical cooperation arrangement The
program has built and strengthened national re
starch and tramming capabilities The national ex-
puerts have accumulated sufficient capabilitics to
dentify agricultural problems define appropriate
rescarch projects and deliver scientific solution to
their chient As we shall later demonstrate the cen
ler s impact on the agricultural development in the
regions concerned has effectively been felt

The Southern Highlands Maize Improvement
Program graphically demonstrates the Uyole re
search success It has been based at the center since
1971 The long term objectives of this program
include forming agro-economic packages for maize
for ditferent agro-ecological zones and farming
systems found in the region breeding hybrids and
open pollinated varnieties and monitoring pests and
diseases of maize

In the last 20 years or so the maize research
progiam has successfully provided the requisite
information on land preparation varicties planting
tnme rates and methods of fertilizer application the
use of organic manures rotations plant density and
arrangement and weed and pest control This n-
formation has been passed on directly to the farm-
¢rs or indirectly through the extension system
Similar successes have been recorded in the re
seirch and development of sorghum mullet rice
wheat and gramn legumes (Moshi and Marandu
1988, Marandu 1988)

The Uyole achievements would hardly have been
possible without strong donor support Its up-to
date nfrastructure for research and extension
services and staff retention schemes for example
have been uninterruptedly maintained by technical
cooperation resources The logical questions that
follow are how long can such a support last? Is 1t
sustainable after donor withdrawal? Or 15 this yet
another white elephant?

Despite the accomplishments the technical co
operation management for the Uyole center has not
always been rosy The perenmal question of sus
tainability stands out During the mitial construc
tton phase (1971 76) for example the Nordic gov-
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ernments extended T Sh 256 million to the project
while the Tanzanian government contributed T Sh
240 million or 58% and 42% respectively One
would have expected that the local financial contri-
butions would have gradually risen Surprisingly,
subsequent agrecements between the Tanzaman and
the Nordic governments neither paid sufficient at-
tention to the vxact s1ze of the local contributions
over time nor to the Nordic timetable for phasing
out The 1980 Jomnt Nordic Tanzama Evaluanon
Mussion Report (Uyole Center 1980) for instance,
casually noted the serious drop n the quahty of
research and training at the center as a large num
bur of Nordic experts concluded their contracts
without commensuiate replacement  Accordingly,
the report rccommended no further ¢xpansion of the
programs and a substantial rise 1n the government
Once again, no exact estimates wete proposed nor
dcadlines suggested This disturbing omission s
likely to negatively impact the center s programs
when the Finns finally withdraw

It 15 worth pointing out that Tanzania s reckless
investment drive of the 1960s and 1970s had given
little attention to future resource implications of
those investments When the economic crises set in
the mid 1970s the previously aid-funded projects
came to a standstill as the operating resources dred
up In turn this led to chronic underuuhization of
capacity in industry failing social services low
productivity and the like Between 1985/86 and
1989/90 the Tanzanian government subvention to
the center averaged only 43% (lable 7) It would
appear on the surface that no conscious effort was
made to gradually incrcase the government s rela-
tive annual contributions to the center for an even-
tual smooth takeover The government belatedly
re tized 1n the 1980s that 1t was difficult to sustain
even impoitant services like agricultural research
and cducion A further breakdown of the 1988/89
and 1989/90 figures of Uyole (table 8), for n
stance demonstrates that Finmda has all along
been supporting the core activities in the research

Table 6 Uyole staff positions (September 1991)

Section Professionals  Technicians Total
Research institute 48 81 129
Training institute 25 35 6
Service department 10 2 32
Total 83 138 221

Source Uyole Agricultural Center files
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Table 7 Finnish and Tanzanian governments
contributions to the Uyole Center, 1985/86 to
1989/90

Tanzanian

Contribution (T Sh millions) contnbution
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
1989/20 279 151 430 35

Source Uyole Agricultural Center accounts (various years)

and traiming divisions at Uyole Given the pressing
econonic conditions of the 1990s, 1t 1s unlikely that
the government of Tanzama will fill Finnida s gap
in the short and the medium runs Thus 1s a sign of
poor economic planning and management

Institution Twinning and
Transfer of Technology

Despite the absence of a national policy frame-
work on technical cooperation the Sokome Uni-
versity of Agriculture s new faculties, forestry and
veterinary medicine, have effectively managed to
acquire and assimilate technology through technical
cooperation arrangements The secret behind this
success 1s the university’s relatively strong nstitu-
tional and organizational capacity which was a
significant bottleneck in Mbegan1 and Uyole In-
deed, the OECD observed, sustamned and self-reli-
ant development depends on the strength and qual-
ity of the country s institutions (Development
Assistance Committee 1989 107) To be sure, such
incidence confirm our 1nmitial assumptions about the
institutional capacity of the recipient mstitutions
Under certain circumstances, the very conditions of
power asymmetry between donor and recipient,

dialectically create bargamning spaces’ that the
weak can exploit to advance its own interests

The University of Sokoine skillfully deployed 1ts
accumulated knowledge and experience to strike
favorable deals with donor agencies This perform-
ance confirms Muscat’s conclusions (1986, 61)
that the major determinant of technical cooperation
effectiveness 1s the level of development of the re-
cipient institution, that 1s, the degree to which the
mstitution mn question 1s able to absorb and exploit
the techmcal and maternal resources provided from
outside Indeed, the observation that technology
transfer and technical cooperation effectiveness
increase through time, along with nising skills and
mstitutional capacities, implies that effectiveness
would normally be low among the least developed
countries and institutions

The Faculty of Forestry was established in 1973
by the government of Tanzania, with Norad provid-
g a generous grant for equipment, infrastructure
laboratories, vehicles, and foreign academic staff
From 1973 to 1991, Norad spent over US$30 mul-
lion on the project The University of Sokoine had
on 1ts part, undertaken a thorough internal needs
assessment long before the mtial feasibility studies
were carried out In the project agreement docu-
ments, the fine details of the project activities were
unambiguous, and priorities were well articulated
and carefully sequenced Moreover, the effective-
ness of the recipient’s participation in the project
planning, design, and implementation 1s obvious
from the ways mn which technology transfer
mechanisms were programmed and implemented

A comprehensive tramning program for young
Tanzanian academicians and technicians was
drawn up specifying colleges, areas of specializa-
tion, and time frames The project further 1dentified

Table 8 Distnibution of Tanzania government and Finnida expenditures for Uyole Agricultural

Center, 1989 and 1990

Tanzania Tanzania
1989 (T Sh millions) expenditures 1990 (T Sh mullions) expenditures

ftems Government Finnida  Total {%) Government  Finnida Total (%)

Research institute 360 560 920 39 345 1000 1346 26
Training institute 262 232 494 53 310 339 649 48
Others (collaboration & training) 177 177 0 174 174 0
Rehabiltation 268 268 0 546 546 0
Institutional support 721 344 1066 68 769 732 1500 51
Development 90 90 100 36 36 100
Total 1380 158 2 2063 47 1515 2794 439 35

Source Finnida/Uyole Annual Meeting Uyole 11 12 November 1991
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the School of Forestry at the Agricultural Univer-
sity of Norway as a senior counterpart in a twin-
ning arrangement with the Sokomne University of
Agnculture The semor counterpart was charged
with several responsibilities such as traiming Tan-
Zantan counterparts to raise scientific and techno-
logical skills mmpart methodologies 1mprove or-
ganization of rescarch statons and laboratories
and develop collaborative research and training By
contrast the Mbcgant Fisheries Development Cen
ter project igreement did not involve any form of
institutional cooperation

Together with an iniual skeleton of national ex-
perts the project had by mid 1991 awarded over
300 B Sc degrees plus 57 M Sc degrees and 14
Ph D degrees About 70% of these were Tanzani-
ans The rest came from Kenya Uganda Rwanda
Malawi  Ethiopla  Sudan Nigena Ghana and
Gambia (Faculty of Forestry 1990)

In less than two decades the Faculty of Forestry
has grown fiom modest beginmings to a fully-
fledged faculty In 1974 for instance there were
12 Norweglans cxperts at the faculty By 1992 only
onc expatiate iemaned The phasing out of expa-
triates and the training of the nationals were 1m-
plemented 1n a timely fashion Moreover the fac
ulty has already been earmarked as a center of
execllence in the southcrn Afnican region It 16 n
fact currently running graduate programs for the
whole region Above Ul as a clear testimony of
maturity the Faculty of Forestry has recently pub-
lished o comprehensive research priorities booklet
that outhines 1ts arcas of research interests and
strengths (Faculty of Foiestry 1991)

Going by 1ts annual rescarch publications and
consultancy reports the Faculty of Forestry at the
Sokome University of Agriculture has produced
outstanding contributions n local and nternational
Journals The main are 15 of research fall under two
broad categones pplied and adaptive research and
strategic nd basic research (Faculty of Forestry
1991 This 15 yet another testimony that scientific
knowledge and skills have been effecuvely trans-
ferred to the local researchers

It 1s also tercsting to observe that the govern-
ment of Tanzania usually allocates insignificant
amounts of moncy to university research and de-
velopment A 1987 study of 14 universities m the
rcgion estimated that on the average they receive

180

about 2% from their recurrent expenditure for re-
search activities (Eastern and Southern African
Umiversities Research Program 1987 198-9) As a
result most of the research funds have becn ob-
tained through competitive research applications
and through collaborative research programs with
foreign umiversities and research institutions The
ability to compete and win 1n regional and interna-
tional research contests 1s more evidence that the
Faculty of Forestry at the Sokoine University has
accumulated substantial research capabilities

The government of Tanzama has also come to
recognize the importance of forestry scholars i
influencing public policy and management Not
infrequently some senior faculty members have
been called upon to provide expert policy advice to
the government as well as sitting on 1mportant
boards of directors Above all the concept of think
tanks 15 gradually gaining currency in the country
In particular the Ministry of Agriculture and Live-
stock Development 1s slowly mobilizing the re-
search resources of faculties of agniculture veter-
nary sciences and forestry for policy management

The successes that were recorded 1n the Faculty
of Forestry were more or less replicated n the
Faculty of Veterinary Medicine at the same uni-
versity The latter was established with a generous
grant package from the governmemt of Denmark
through the Danish International Development
Agency (Damida) The specific objective of Danida
was 1o support Sokomne University of Agriculture
in building up a fully-fledged faculty of veterinary
science capable of conducting research and provid
ing training at degree levels ’* During phase 1 of the
project (1979 86) Damida extended a comprehen-
sive package of about US$35 mulhion to the uni-
versity for infrastructure including office builldings,
laboratories and equipment as well as covering the
recurrent costs for graduate training of Tanzanans
abroad research and teaching expenses for Danish
academicians working at the faculty and funds for
regular maintenance and supplies

During phase 2 (1986-91) Danmida provided
about US$4 mullion to pay for graduate scholar
ships of Tanzaman academicians mantenance of
buildings and equipment as well as paying recur-
rent expenditures on research and teaching materi-
als The technical cooperation package for the Vet-
ernary Science mncluded a twinning arrangement
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Table 9 Recurrent budget for Faculty of Veterinary
Science, 1985/86-1990/91

Recurrent budget (T Sh millions)

Year Danida Tanzania Total Tanzania (%)
1985/86 124 39 163 24
1986/87 235 46 281 16
1987/88 235 77 312 25
1988/89 235 119 354 34
1989/90 235 290 525 55
1990/ 123 530 653 81

Source Faculty of Vetennary Science (1991 12)

with the Royal Veterinary and Agncultural Uni-
versity 1n Copenhagen The latter provided the
Sokome Umversity with short- and long-term pro-
fessors, organized joint Ph D programs for Tan-
zamans, and supported collaborative research
Moreover national vetermary academicians and
their Danish counterparts designed and 1mple-
mented degree curricula that suited the tropical vet-
ernary conditions By the end of the1990/91 aca-
demuc year, over 100 BV S degrees, plus 5 Ph D
degrees and 12 M V M degrees had been awarded
It 1s envisaged that by 1993 the project will have
tramned 33 Ph D's The 1991 faculty review mussion
(Faculty of Veterinary Science 1991, 8) had the
following to say about this project

The overall impression 1s that the Faculty of Veter-
nary Medicine 1s now fully operational as far as the
undergraduate program 1s concerned the faculty
1s well organized runs and provides facilities for
training and research on an international level

Our interviews revealed that imtially all graduate
traiming programs were tied to Denmark This ar-
rangement remained so regardless of whether the
Danish 1nstitutions were adequately prepared to
train vetermary science experts for tropical condi-
tions or not However, this arrangement was later
changed to allow Tanzanians to jon nstitutions of
therr own choice Clearly, this clause in the con-
tract demonstrates weak barganing capabilities on
the part of the recipient institution We are arguing
that untied traming assistance should have been
negotiated to allow Tanzanians to train at any repu-
table institutions outside Denmark with a track rec-
ord of tropical veterinary research and traiming

Several possible explanations can be advanced
n this regard It 15 quite possible that the local ne-
gotiators were too cautious to embarrass their gov-
emment In other words, they perceived a possibil-
ity of losing the entire offer 1f they were hard-nosed
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aid negonators It 1s also possible that the recipient
negotiator possessed insufficient knowledge about
alternative training arrangements and the costs 1n-
volved This aspect would surely call for detailed
research of 1ts own Explaimming the importance of
information n bargamning, Singer (1975, 379) per-
ceptively noted that (emphasis 1n original)

Information like technology feeds upon itself If
you do not have enough information 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 mmitial inferiority is bound to be
sharpened and perpetuated This unequal bargain-
ing situation will affect all relations between the in-
vesting and the borrowing countries whether la-
beled aid trade investment transfer of technology
technical assistance or any other

An additional explanation stems from mistaken
notions that technical cooperation experts and advi-
sors know what 1s good or bad for recipient institu-
tions and beneficiary populations This dependency
mentality 1s normally ingramned in asymmetrical
relationships of this kind Too much bargaining
would be perceived as poking one s nose in the do-
nors’ business That bargaiming stance, so the ar-
gument goes, might result in losing the whole deal
altogether In short, these explanations account m
one way or another, for the repeated occurrence of
unfavorable restrictive clauses 1n technical coop-
eration packages 1n Tanzania and elsewhere in the
Third World

However, for its part, the government of Tan-
zana agreed to a systematic phasing-out arrange-
ment for the recurrent budget of the Faculty of Vet-
erinary Medicine The government commutted 1tself
to establish a procedure for this exercise since the
1988/89 financial year through a letter of under-
standing between the project coordmator and the
Treasury It was agreed that by the end of 1993,
the Danish contribution to operational costs would
cease This means that the local contribution would
increase correspondingly Table 9 shows there has
been a conscious effort by the government to raise
its annual contributions to this faculty’s recurrent
costs to reasonable levels The figures have in-
creased from 24% of the total recurrent budget in
1985/86 to about 81% 1n 1990/91 In addition, the
Danish government agreed to set aside about US$1
mullion annually for the next 5 years as a foreign
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cachange facility to enable the faculty to procure
forcign supplies and parts for the installed machin-
c1y and cquipment Our skepticism 1s  however
about what will happen when this facility 15 also
phased out Will the government assume the re-
sponsibility fully? Based on past experience sus-
tanabihty 15 the Achilles heel for most technical
cooperation projects n Tanzania

All ' all this was one of few technical coopera-
ton projects that was professionally designed and
implemented 1n Tanzania This second time around,
the Sokoimne Umiversity carefully undertook a needs
asscosment well in advance The faculty was fully
involved 1n project planning design and implemen-
tattion The 1990 Danida Review Report (Danida
1990 8) said

It 1s the impression of the Review Mission that most
ol the project objectives were carried out very well
fhis 1s mainly due to an obviously out-standing co
operation and coordination between the Tanzanians
ind the Danish advisors as well as highly enthus)
astic work from everybody

I'his evidence contradicts Gran s findings about
nstitution  twinning  arrangements in - Tanzania
(Gran 1991) As carlier argued increased stitu-
tional capacity for research and traiming through
the twinning arrangement presupposes, among
other things a congruency of objectives between
the donor and the recipient a thorough internal
needs assessment  absorptive capacity and above
all the night technical cooperation inputs both 1n
quantity and quality The Norad academic im-
provement project at the Institute of Development
Management lacked adequate preparation and
design According to Gran (1991 62), Norad had
sloppily operationalized 1ts policy objectives for
cnhancing the teaching and research capacities at
the institute The latter s technical and institutional
capacily i shaping the same were considered
doubtful also Also Norad deployed poor quality
advisors who nturn reinforced the poor quahty of
the project To crown 1t all, the senior twinning
institution—Agder College of Kristiansand—did
not measure up to the envisaged tasks of collabora-
uve research and teaching As result that arrange-
ment had mmsignificant positive impact on nstitu-
tional capacity building
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Conclusion

Four conclusions are in order First the nature
and capabibty of the recipient mstitution largely
mfluences the amount of gains o0 be reaped nsks
to be faced and the damage 1o be suffered from
such international transactions As earlier postu-
lated 1n the theory nstitutional capacities will be
reflected mn 1ts 1n house ability to undertake com-
prehensive and realistic technical cooperation needs
assessment and planning When carefully enforced
this mature pohcy stance would mimimize chances
of donors 1imposing low priorty technical coopera-
tion projects or nappropriate technology packages
on a recipient country Moreover, mstitutional ca-
pacity would also be reflected in the level of par-
ticipation of the recipient 1n technical cooperation
project planning design and implementation It
was argued that effective knowledge and skill
transfer presupposes «b 1niiio the recipient < full
participation n all project cycle activities Relat-
edly, the capacity of the recipient nstitution would
be reflected in 1ts ability to direct, regulate, and
monitor the activities of the technical cooperation
executing agencies n order to ensure that only the
stated project objectives were pursued

Second 1t was found that whereas the overall
distribution of capabilities shapes the bargamning
outcome in international transactions n favor of the
strong, those same situations also dialectically cre-
ate  bargamning spaces that the weak can explout
in their favor As the two case studies at the Sok-
omne University of Agriculture demonstrate appro-
priate barganing strategies and tactics can be skill-
fully exploited to allow the weak to prevail over the
strong under conditions of power asymmetry

The third conclusion 1s closely tied to the second
one Technical assistance strategies of the recipient
mstitutions assume the existence of a comprehen-
sive national technical cooperation policy frame-
work within which to operate In our opinion such
a framework should be sufficiently detailed to deter
1ts abuse 1n practice Moreover, 1t should provide
broad guidelines to help technical cooperation plan-
ners, negotiators and monitoring agencies in their
day-to-day activiies The failure to institute such a
framework 1n Tanzania jeopardized the chances for
technical cooperation effectiveness As other re-
searchers have extensively documented, unplanned
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low prionity technical cooperation were usually ap-
proved, and some projects were poorly designed
and unprofessionally implemented while govern-
ment counterpart funding was rarely forthcoming
In short, most technical cooperation projects m
Tanzama lacked the mstitutional basis for sustamn-
ability (Mongula 1990, Nordic Report 1988)

Finally, there 1s urgent need to sensitize the state
bureaucracy 1n the Third World to the hidden agen-
das of iternational development agencies To be
sure, political leaders m donor countries make de-
cisions concerning the broad political and economic
mnterests that the technical cooperation resources
have ultimately to serve These include, among oth-
ers, economic nterests, promotion of foreign pol-
Icy, mternational security concerns, and humane
internationalism (Stokke 1989, 9-15, Rugumamu
1991 65-66) In the absence of a realistic national
policy framework and effective recipient participa-
tion, such interests are bound to determine technical
cooperation project design and implementation The
motives behind aid policies are often intertwined
and therefore very difficult to disentangle by the
recipient countries Public utterances notwithstand-
ing, rarely are aid policies simply altruistic Nor
need development objectives of donor and recipient
countries always coincide It 1s therefore imperative
that recipient countries be clear about their critical
technical cooperation needs and strive not to lose
focus on their priorities during negotiations As
earlier argued, such a laudable posture 1s likely to
greatly mimmize the recipient country s economic
and political vulnerabilities

Literature Cited

Ake C 1979 Revolutionary pressures in Africa Lon
don Zed Press

Bagachwa M S D and S Rugumamu 1991 Effec-
tiveness of technical assistance 1n Tanzania with
reference to manpower policies Dar es Salaam
UNDP

Baskin V 1985 Western aid Myth and realiry Mos-
cow Progress Publishers

Bell M 1984 Learning and accumulation of industrial
technological capacity 1n developing countries In
Technology capability in the Third World ed M
Fransman and K King 187-209 London Mac
mullan Press

Bermis M 1990 A mucro economuc approach to techm
cal cooperation in Africa New York UNDP

183

Bhatt V 1980 Reality and rhetoric Studies in Economic
development London Weidenfeld and Nicolson

Brenner, J 1984 Building institutional capacity for policy
analysis An alternative approach to sustamability
Public Admirustration and Development 4 1 13

Cassen R 1986 Does aid work? Oxford Clarendon
Press

Cooper C 1974 Science policy and technological
change in underdeveloped economics World
Economy 2(2) 16-31

Cooper, L 1984 The twinmng of institutions Iis use as a
technical assistance delivery system World Bank
Tech Paper 23 Washington D C World Bank

Danida 1990 Review report Copenhagen

Development Assistance Commuttee 1989 Develop
ment cooperation in the 1990s Paris OECD

Dichter D et al 1988 A gude to technology transfer
Jor small and medium sized enterprises Alder
shot Hants UK Gower Publishing House

Doombos M 1990 The African state 1n academic
debate retrospect and prospect Journal of Modern
African Studies 28(2) 179 98

Eastern and Southern African Universities Research
Program 1987 University capacity tn eastern and
southern African countries London James
Currey

Eastern and Southern African Universities Research
Program 1988a The effectiveness of Mbegan:
Fisheries Development Center training programs
Dar es Salaam

Eastern and Southern African Universities Researth
Program 1988b A report of the tracer study on
the Mbegam Center trainees Dar es Salaam

Faculty of Forestry 1990 Review nussion report Moro-
goro Tanzama Sokoine University of Agriculture

Faculty of Forestry 1991 Research priority areas in
the Faculty of Forestry Morogoro Tanzama Sok-
omne University of Agriculture

Faculty of Veterinary Science 1991 Review mussion re
port Morogoro Tanzamia Sokoine University of
Agriculture

Freeman L 1982 CIDA wheat and rural development
in Tanzania Canadian Journal of Development
Studres 16(3) 479-504

Girvan N 1983 Policies for small developing econo
mies A study of the Caribbean Mona Jamaica
Umiversity of the West Indies

Gran T 1991 Norad s contribution to entrepreneur
ship mobilization 1n Tanzama Bergen Norway
University of Bergen

Green H 1973 Technical assistance and the Tanza
nman admimstration In Technical assistance ad
ministration in East Africa ed 'Y Tandon Stock
holm Almquist and Wiksell

Havnevik, K et al 1988 Tanzama Country study and
Norwegian aid review Bergen Norway University of
Bergen



Issues tn African Rural Development 2

Hwiar T 1970 Awd av imperialivm London  Penguin
Books

Jilee P 1968 Pulase of the Third World New York
Monthly Review Press

Klecmeoer 1 1982 Tansnia s policy toward foreign
wsistnee 10 run il development Taanudi 12 62-85

Lipton M and J Tove 1990 Does aid work n Indra’
New York Routledge

Mirindu W 1988 The Southern Highlands Maize Im
provement Program In Proccedings of the Nanonal
Waorkshop on National Agnicultural and Livestock
Davdlopment in Tan~ama 12433 Dar es Salaam
Ministry of Agriculture and Livestock

Mongult B 1991 Technical cooperation projects in
Tan ama Dar ¢ Silaam UNDP

Morss R 1984 Institution il destruction from donor and
projeet proliferation 1n sub-Saharan African coun
tmes World Doy clopment 12(4) 465 70

Mosht A ind W Mirindu 1988 Maize research 1n
Twnzimmit In Proceeding of the National Workshop
on Nanon 1l Agriculture and [ ivestock Development
al T Shwet ] 110123 Dar es Salaam Minustry
of Agniculture nd L ivestock

Mothander B ind K Flodman 1989 Lxperience of
nstitutional coopcratton in public adminstration
sccten i Tan-anma Dar es Salaam Ministry of Fi
nince I conomic Alf urs wnd Planning

Muscit R 1986 Aud eftectiveness Technical coopera
tion DS SUSSEX Bullcin 17(2) 58 65

Mushi §  ind H Kjekshus eds 1982 Aud and devel
opment - Some Tan-anian cxperience Uppsalla
Sweden  Uppsuly Institute  for  International
Studies

Mutihaby G 1989 Forcaign wssistance and local ca
pacty bulding The Furopcan Journal of Devel
opment Rescarch 1(1) 108 23

Mytclkr 1 1981 Darect toreign investment and tech
nology chaice n the Ivorian textiles and wood 1n
dustnies Viertljahr e sherrchre 83 60 81

Nkonokt & R 1991 Development strnides foreign aid
ind transter of technology with special reference to
[ansmin Paper presented to the African Norwe
gin Scmunar Bergen Norway  University of
Bergen

Nordic Report 1988 [haluation of the effectiveness of
techmeal  assistance  personnel A report to
Dantda Minmda Norad and SIDA Copenhagen
Danida

Nore Comnussion 1979 Mbegant Fisheries Development
Centcr Oslo Royil Norwegian Ministry of Devel
opment Cooperation

OLCD 1982 Geographical distnibuiton of finanaal flons
to devcloping countrics Paris

O CD 1984 Geographical disinbuiton of financial flons
to davcloping countries Paris

184

OECD 1986 Geographical distributton of financial flons
to developing countries Paris

Parker 1 1979 Contradictions n the transition to social
1sm The case of the NDC In Toward socialism in
Tanzama ed B Mwansasu and C Pratt 46 71 To-
ronto University of Toronto Press

Payer C 1982 The World Bank A crincal analvsis New
York Monthly Review Press

Poulanizas N 1974 Internationalization of capttalist re
lations and the nation statc Economv and Society
3(2) 145-79

Royal Norwegian Ministry of Development Cooperation
1986 Mbegam:  Fisheries Development  Center
Evaluanion Report Oslo

Rugumamu S 1989 Internationalization of capital
The teatile industry 1in Tanzania Review of Radh
cal Political Econonucs 21(4) 54 72

Rugumamu S 1991 National sccurity dilemma m Af
rica Sctting the record straight Tanzaman Journal of
Development Stuches 1(1) 64-77

Rugumamu § 1992 Technical cooperation administra
tion 1n Tanzania Unresolved policy issues The Af
can Review 19(1&2) 78 97

Rugumamu S 1993 Foreign 1ssistance dependence in
Tanzania A case of a besieged stuwe In Zconomne
policy under a multiparty svstem in Tanzama od M
S D Bagachwa 173 92 Dar cs Salaam Dar ¢s Sa
laam University Press

Singer H 1975 The distribution of gains from trade
and investment revisited Journal of Devclopment
Studies 2 362 80

Stewart F 1978 Technology and devclopment
York MacMillan

Stokke O 1989 The determinants of Norweglan Aud
policy In Western nuddle powers and global po
erty ed O Stokke 159 230 Uppsalla Sweden
Scandinavian Institute of African Studies

UNDP 1987 Development cooperanon 1eport Tan
zama Dar es Salaam

UNDP 1988 Development cooperation report Tan
zama Dar cs Salaam

UNDP 1989 Deiclopment cooperation rcport Tan
zama Dar cs Salaam

UNDP 1990 Development cooperation rcport Tan
zama Dar cs Salaam

Uyole Center 1980 Jownt Nordic Tanzama mission 1¢
ports of Uyole Helsinki Finnida

Vaitsos C 1975 The process of commercialization of
technology in the Andean Pact In International
firms and modern imperialism ed H Radice Lon
don Penguin Press

Wallace L 1990 Reshaping technical assistance Finane ¢
and Development 27(4) 26 30

World Bank 1988 National Agricultural and I nestock
Research Project Report No 6926 TA Washington
DC

New



Smallholder Irrigation Development
Impact on Productivity, Food Production,
Income, and Employment

Ephraim Chabayanzara
Agricultural Finance Corporation

Zimbabwe

SUMMARY

Smallholder 1mgation 1s still a small factor n the performance of agriculture in Zim-
babwe, but 1t has a potential to raise the overall contmbution of agriculture because 1t 15
cheaper than the present dommant large-scale wrigation

In Zimbabwe, the lack of information on smallholder umigation development has adversely
affected policy, design, and urigation planning, contributing to poor understanding of the
smallholder irmigation sub-sector

This study used a comparative research approach to analyze the performance of irmgation
and nonirrigation systems 1n an effort to highlight the importance of smallholder irmgation

Survey data were collected from 40 households 1n eight irrigation schemes and 40 nonirri-
gation households m adjoiming communal areas From each respondent, information was
collected on crops and output, input costs, livestock, income, remittances employment,
food situation, labor, and gender 1ssues 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 determune the extent to which a crop 1s grown as a cash crop It was observed that
there was little variation n the types of cash crops grown by nonurigating smallholder
farmers However, irmigation has allowed the mrigating smallholders to have two croppings
per year and to diversify the range of cash crops into high value horticultural crops

The smallholders i both wrrigation schemes and dryland communal areas used low fertili-
zation rates due to inadequate credit About 60% used retaimned seed for the same reason

While 58% of the total area of wngating and nonurigating systems was under maize, the
urigating farmers tended to grow all their food crops on dryland fields within the schemes
On the other hand the nonumgating farmers grew more diversified food crops In both
cases 1t was mainly the women who grew food crops

The collected data showed that irrigating households had a higher percentage of externally
sourced food Irrigating households tended to maximize income from their urigated plots
In contrast, nonirrigating households aimed to mimmze food purchases because of low n-
comes from their crops The nonirnigating households obtained most of their food from
drought relief and remittances The nonirrigating households had more relatives in formal
employment 1n urban areas who were able to remit food or money to purchase food
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For reasons that include the need to have sufficient family labor to work in the irngation
plots, the rmgating households were shown to have greater family sizes As a consequence
they have a lower food supply per capita than nonirmigating households As such, irnigation
development policy should address the 1ssue of food security The availability of food
supplies within 1rmgation schemes should be given priority because the irrigators with their
high purchasing power are 1n a better position to purchase food

For both irmigating and nonurrigating households, crop income was dominant While the 1r-
rigating farmers received higher incomes from the ligh value crops, their costs of nputs
were also higher The nonmimgating farmers had a higher share of their mcome from non-
farm sources, mainly remittances In general per capita income was higher for imgating

households despite the fact that their costs of production were greater than those of the
nonirigating households

The imgating farmers employed more family and hired labor manly from nonimgating
houscholds This shows the significance of smallholder irmigation schemes to employment
Much of the employment 1s created in winter during the time when the nomrngating
households are not busy and are experiencing slack demand for their labor

The study showed that ymgating households had fewer female heads One reason 15 that
government policy on allocation of rnigation permuts favors men On the other hand there
were more women heads of households among the nonimgating farmers In general the
women 1n norrmnigating households had access to special plots in which they grew food
crops This suggests that the status of women has not improved with the irrigation projects
because access to land has dimimished and their role 1n decision making within the house-

holds remains insigruficant

roughts nflict hardships on Zimbabwe an
ecconomy 1 which agriculture normally
provides most food requirements, half of
the merchandise exports and a major share of the
employment  Smallholder 1mgation development
offers one potential strategy to mmprove the per-
formance of the agricultural sector in Zimbabwe
leading to an improvement 1n the general economy
Large-scale 1rrigation  which has received the bulk
of the investments, water and land resources due to
colonial legacy has failed to deal with the problems
of droughts Although smallholder irrigation cur
rently makes a small contribution to the perform-
ancc of agriculture 1t 1s cheaper than the dominant
large-scale 1rrigation
Policy makers believe that irmgation, adequately
executed and supported by proper pricing policies
and sound technical and socioeconomic conditions
can transform the production potential of agricul-
turc  This, they contend, offers the best prospect
for food securnity and self-sufficiency at household,
national, and regional levels
In Zimbabwe, there 1s little information on
small-scale imgation development The few studies
done by consultants have been disjointed and fo-
cused mainly on large scale irngation This lack of
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information has adversely affected policy design
and rmigation planning contributing to poor under-
standing of the small-scale 1rmigation subsector

Recently an irrigation project was started at the
University of Zimbabwe A new division on irriga-
tion has also been set up with the Department of
Agrnicultural Techmical and Extension Services
(Agntex) within the Ministry of Lands Agricul-
ture and Water Development However, all these
developments focus on the technical aspects of the
development of small-scale irnigation As such no
comprehensive umversity course  encompassing
socioeconomic  aspects of small-scale irmgation
development has been established Similarly the
capability of Agritex to plan and provide extension
services 1o small-scale 1rrigation schemes is hmited
because socioeconomic factors are not adequately
understood

This study assesses the prospects of smallholder
irrigation for increasing cash and food production
and 1mproving the rehability of food supply to
achieve food self-sufficiency at the household level
Better understanding of the socioeconomic infra-
structure for smallholder rrigation would allow the
identification of factors that prevent irmigation from
efficiently contributing to increased food and cash
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crop production Possible policy options that could
raise the potential of irrigation to contribute to m-
creased productivity, ncome, and employment gen-
eration would then be 1dentified

Thas study 1s also intended to promote discussion
on smallholder 1rrigation and to consolidate infor-
mation for both policy design and establishing a
course on small-scale irrigation development at the
Umniversity of Zimbabwe

The following hypotheses were tested

Yields of cash crops for smallholder farmers
with 1migated enterprises are hugher than for
those without 1rrigation

Yields of food crops for smallholders with 1rr1-
gated enterprises are lower than for those with-
out 1rrigation

Irnigating smallholder farmers have lower
household food consumption per capita than
nonirrigating smallholders

Household per capita income 1s hgher for
smallholders with imigated enterprises than for
those without 1rrigation

Smallholders with wrigated enterprises employ
more hired and family labor than those without
irrigation

It 15 the broad assumption of the study that in
addition to solving the problems of agriculture re-
lated to unrehable rainfall, the development of
smallholder 1rrigation would also contribute to the
redistribution of land to the smallholders who are
also known for being more efficient producers than
the large-scale commercial farmers

The Agricultural Sector

Agriculture has been the backbone of the econ-
omy Although its contribution to GDP has de-
clined due to drought and world recession and 1s
below the 29% contribution by the manufacturing
sector, agriculture continues to supply the manu-
facturing sector with raw materials About 50% of
the manufacturing sector relies on agriculture for
mputs Also, over 70% of the population lives m
rural areas and thewr main livelthood 1s agriculture
In addition, the growth of the economy 1s 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
earnings

Of great significance 1s the growth  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 m-
crease m production by smallholder farmers en-
abled the country to increase its agricultural ex-
ports by 6% to 7% annually (1980-85)and also to
expand the processing of agricultural raw
materials

Compared with the manufacturing sector, which
employed 167,000 persons m 1984 and 190,000 1n
1990, the agricultural sector employed 262 000
persons mn 1984 and 290,000 in 1990, accounting
for approximately 60% of formal employment 1n
those years This shows the importance of agricul-
ture as a dominant sector in the generation of
employment

It 1s projected that employment in the agricul-
tural sector will increase at an average annual rate
of 22% This increase 1s expected to occur mainly
1n the subsectors using labor-intensive production
techniques such as horticulture and smallholder
urigation

Food production by the smallholder subsector
has been growing at 7% a year Of the total maize
output of 35 mullion tons yearly, approximately
two-thirds 1s produced by smallholder farmers

Despite important successes 1n maize and cotton
production since mdependence, the agricultural
sector 1s often regarded as not having fulfilled its
potential The growth of agricultural output in con-
stant prices between 1980 and 1988 was 22% a
year, well below the estimated 3% annual growth
of population during the same period The sector
problems arise mainly from the world recession
which affect the prices of the agricultural exports
the drought resulting n vanable output, poor sup-
port services, and low investments

The Zimbabwean economy 1s characterized by
heavy rehance 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% 1n 1992 (CSO
1992)

Any analysis of agriculture in Zimbabwe would
show that the sector 1s also characterized by the
pervasive dualism, the result of public policy dur-
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Table 1 Evoiution of government irrigation policy
and effects in Zimbabwe since 1912

Period Policy objectives and effects

1812 27  Missionaries intreduce Irrigation into indigenous
agnculture

1928 34  Government provides services to develop irrgation
schemes but farmers retain control

1935 45 Government takes over and manages schemes
introducing restrictive regulations

1946 56  Land Apportionment Act of 1930 1s amended and
blacks are moved to Native Reserves New irrigation
schemes are created to help settle black farmers

1957 85 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 irngation

1981 date Policy moves toward decreasing government

subsidies on existing schemes and requires financial
viabilty for new schemes
Source Roder 1965 Rukuni 1984

ing the colomal period Approximately 4 500 large-
scale commercial farmers control 29% of the na-
tion s land area located mainly in the region with
the highest and most reliable rainfall and best so1ls

Prior to independence the major part of public
resources was geared to supporting the large-scale
commercial subsector Only limited assistance was
given to the smallholders in communal areas Since
independence the objective has been to redress this
situation

Agncultural extension services are now manly
oriented toward the smallholders but the main
problem 1s that much of the extension staff 15 mex-
perienced The emphasis 15 on 1n service training
and mmproving the worker-to-farmer ratio from
1 10001 1980to 1 600

Zimbabwe s agricultural policy today 1s heavily
influenced by 1ts past The government has enunci-
ated various policies since independence intended to
increase the role of agriculture as a major foreign
exchange camer and a source of inputs for local
industries to achieve food self sufficiency and to
increase employment

The Irngation Subsector

Zimbabwe nherited a dual wrigation structure
The larger mngation schemes were designed for
commercial large-scale production of cash crops
while the smaller ones were smallholder schemes
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largely bascd on production of food crops for home
consumption

Small scale wrngaton schemes introduced into
Zimbabwe s rural areas more than 60 years ago,
were mtended to assist in local food production
provide employment and reduce the need for fam-
e rehef In smallholder rngation schemes, each
farmcr has less than a hectare under 1rmgation The
scheme 15 operated by the smallholders themselves
through a communty type of management By con-
trast large-scale arngation schemes have external
management and the typical farmer operates thou-
sands of hectares of land

The government has been particulaily interested
in the developmunt of urnigation to reduce depend-
ency on rainfud gnculture which 1s vulnerable o
droughts Sceond 1t 1s concaned with the need to
solve the food crrsis Scarce foreign exchange 1s
being used to import food while the supply of food
to rural populations 15 madequate and unrehable
Also the government would hike o see agriculture
supplytng mputs to the manufacturning sector and
genenuing foreign exchinge ind employment

At present moie than 7 200 families are en-
gaged i smallholder nnigation There are 92 op
erational smallholder nngation schemes occupying
4 572 hectares with a further 14 <chemes on 605
hectares bung rehibiitued  Sixteen schemes cov-
ering 2,054 hectares are being planned The area
under smaltholder irmigation 1s expected to reach
10,000 hectares by 1995

In smallholder schemes farmers are allocated
plots varymg flom 01 to 10 hectares, averaging
about 05 heetire per smallholder  Schemes in
which farmers are allocated plots as small as 0 1
hectare are supplemientary schemes, designed as a
form of a drought rclicf Thar cconomic justifica
tion 15 that other foims of famine relief are less ef
ficient and moie eapensive limgation schemes with
larger plots are Justficd in terms of increased agri-
cultural production and tre intended o0 be finan-
cially viable About 35% of ingation schemes n
communal dreas aie each below 20 hectares

In 1982 land sunable for irrigation was esti-
mated at about 550 000 hectares with total natural
surface witcr resoutces of 1310 x 10° cubic me-
ters Only 360 x 10” cubie meters have been devel-
oped to sufficiently arnigate 200 000 hectares 1n
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commercial farmmg areas and up to 30,000 hec-
tares 1n communal lands

An understanding of the evolution of smallholder
urigation in Zimbabwe 1s critical for judging the
potential role of smallholders 1in reducing the de-
pendency on rainfed agriculture Table 1 summa-
rizes government Irrigation policy Interventions
from a historical perspective

The Unilateral Declaration of Independence pe-
riod, 1966 to 1980, saw a change 1n policy, with
the government supporting 1migation schemes
around the rural growth pomnts The aim was to
facilitate separate development from white areas
The government set up a parastatal, the Tribal
Trustlands Development Corporation to develop
growth pomnts m communal lands where small-
holder farmers are concentrated The growth points
based on 1rrigation were designed to have a large
‘core estate” to provide services to settlers

Little investment in smallholder mrrigation has
taken place since 1980 because, with policy makers
placing more 1mportance on financial viability,
most potential schemes have failed to meet the cri-
teria for funding

The National Farm Irrigation Fund earmarked
approximately Z$6 mullion out of the Z$18 mullion
for funding smallholder wurigation schemes ap-
praised to be financially wviable Because of the
traditional communal land tenure system in these
areas, few small farmers have managed to borrow
funds as a group for developing in-field works m
these smallholder schemes

The history of smallholder irrigation develop-
ment has been characterized by lack of institutional
stability in the agencies providing extension and
management services Table 2 gives the organiza-
tional history of smallholder 1rmgation development
in terms of the provision of extension and manage-
ment services by the various government agencies
This phenomenon has slowed the development of
mstitutional capacity for both the agencies and the
smallholder 1rrigation schemes, contributing to poor
performance and productivity However, the gov-
emment has continued to support irrigation de-
velopment through various agencies The Depart-
ment of Rural Development in the Mimstry of Lo-
cal Government, Rural and Urban Development
provides design and management services to 1rriga-
tion schemes smaller than 500 hectares The Agn-

Table 2 Government agencies responsible for
managing Iirrigation schemes {M) and providing
extension services (E) in Zimbabwe since 1932

Period Government agency Functions
1932 44  Ministry of African Affairs E&M
1945 63  Internal Affars Administration M
1951 63  Dept of Native Agriculture M
1964-68  Dept of Conservation and Extension E&M
1969 78  Ministry of Internal Affars E&M
1978 81  Dept of Agnicultural Development E&M
1981 85  Dept of Rural Development E&M

Agritex E
1985 date Agritex E&M
Source Rukuni 1984

cultural Development Authority a parastatal in the
Ministry of Lands, Agriculture, and Water Devel-
opment (MLAWD), 1s responsible for the devel-
opment of commercial 1rrigation schemes larger
than 500 hectares Agntex 1s responsible for the
provision of extension services to all the umgation
schemes The MLAWD 1s responsible for dam
construction and supply of water to field edge,
while the Public Services Investment Programme,
managed by the Mimstry of Finance, provides
funds for pipes and laying of pipes up to the edges
of the schemes

Literature Review

In their search for wrnigation financing policies,
Small and Carruthers (1990) reported that wrriga-
tion 1s 1mportant and becoming crucial to food se-
curity, employment, and income growth in poor
countries

Imgation provides supplementary water supply to
one-fifth of the world s cultivated land But one-
third of the world s food 1s harvested from this 1rr1-
gated land Many of the world s poorest people are
dependent on this food Even more important per
haps 1s the fact that nearly three quarters of incre
mental agncultural production comes from irngated
land In the very large developing countries like
China India Indonesia and Pakistan half of all
agricultural investment goes Into mrrigation Some
25 to 30% of World Bank agricultural lending 1s
allocated to wrigation and billions of low income
people struggle to supplement inadequate and unre
liable rainfall with irngation

African countries are conspicuous for not having
rrigation policies, with the exception of a few like
Egypt that have no real choice but to embrace 1r11-
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gation 1f they ntend to develop their agricultural
sector Africa s S1 developing countries have 9
million hectares under irrigation representing only
5% of the total cultivated land but the value of the
production from irrigation (without fodder crops) 15
about 20% of the total crop value (Horning 1987)

Repetto (1986) noted that worldwide 1rmigation
achievements have been considerable More ample
and assured supplies of water have cnabled farmers
to shitt from hardy but low valued crops such as
otlseeds mullets and sorghum to more valuable
crops such as wheat and rice and have emboldened
farmers to use new high yielding seeds that respond
well 10 heavy ferulization Farmers have been able
10 break the constraints of rainfall on cropping pat-
terns and harvest two or even three crops a year
from the same land Repetto further agreed that in
the package of inputs that produced the green
revolution rrigation was a critical component

In his evaluation of large public imgation sys-
tems  Repetto (1986) showed that i most cases
scrvice had detenorated due to faulty design and
construction neglected maintenance and poor op-
cratton  Apart {from the weak performance, their
contnibution to agricultural growth has, compared
with that of small scale and private irngation, been
less than 1s usually assumed

Morris (1987) an American engineer who was
an arca manager for Africa at « major international
walter resources consulting seminar wrote  None
of the water experts contacted could pont to any of
the large agricultural wrigation projects built over
the past 10 years 1n black Africa that has made a
dent in the current famme He further indicated
that African nations have borne the brunt of a lot of
bad advice bad engineering and bad ntentions and
they arc paying the price for it now

A USAID report concluded that under Afrnica s
present cconomic difficulties large-scale irrigation
1s cconomically nappropriate 1n five respects
(USAID 1987)

| It usually requires a large mnjection of scarce

hard currency during imtial construction

2 The machinery installed (pumps gramn dryers
etc ) will require contmuing hard currency sup-
port throughout the lifetime of the project

3 Figh nput farming needed to achieve high

yields has a high import content
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4 Projects located at remote sites will incur high

transport costs

Most large-scale schemes are provided with

expatrniate staff generating further losses of

hard currency
Since large-scale irrigation systems have proved
to be high cost and high import contcnt technology,
1t 15 1imperative that less expensive and more sus
tainable types of irmigation be devised that are
sutted to smallholders

Indeed the deteriorating economic situation mn

many sub-Saharan countries makes a reassessment
of vestment prionities for agncultural develop-
ment mandatory Moris and Norman (1984) high-
lighted the policy 1ssues that should be addressed n
developing irrigation 1n Africa as shown in table 3

5

Methodology

Survey areas

The survey areas consist of eight smallholder 1r-
rigation schemes in eight provinces A random
sample of the nonirngating smallholder farmers n
the dryland areas adjacent to each wrigation scheme
was included i the study Each dryland area had
the same agro-ecological and chmatic conditions as
the corresponding rrigation scheme

Sample selection

The sampling frame was prepared from a list of
existing smallholder 1migation schemes This
sampling frame was stratified by province and one
irrigation scheme was randomly selected from each
province For each of the selected smallholder
schemes, a list of all the households was prepared
from which five households were randomly selected
to end up with a total of 40 imgating houscholds
Using a systematic random selection procedure, a
total of five nomirngating households was obtained
from the communal areas adjacent to each 1rriga-
tion scheme [n all, a sample comprising 40 1rrigat-
ing households and 40 nomrngating households
was used for the study

Data collection

Both qualitative and quantitative data were col-
lected Qualitative data provided desciptive infor-
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mation while quantitative data was 1 a variety of
forms Data on crop output and cropped areas were
obtamed to calculate yield data for cash and food
crops Data were also collected on mncome and n-
put costs to estimate the net disposal mcome to
households The collected famuly 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
determine food security and self-sufficiency levels

Quantitative data were collected by means of
questionnaire mterview from the selected house-
holds in 1rrigation schemes and surrounding dry-
land areas The questionnaire had been pretested to
improve 1ts accuracy It was found convenient to
interview two members of each household (the head
of household and spouse) i 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 vanables 1n locally known units
With the assistance of agricultural extension offi-
cers, conversion factors were obtained to convert
the data to standard units

Informal discussions with respondents and gov-
ernment officials were conducted to probe further
nto salient study 1ssues Besides the interviews and
informal discussions, other methods including 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 In a questionnaire including the verbal
open-ended answers were coded to come up with a
master code list Continuous data was also classi-
fied mto specific classes of known ranges and
coded

Analysis was divided mto exploratory data
analysis and the more elaborate techmiques of
analysis establishing statistical associations be-
tween pairs of variables 1n a multivariate context

Relationships for defined variables were estab-
lished The analysis yielded descriptive statistics of
frequency counts and tables, averages and propor-
tions, as well as cross-tabulations and correlations
of variables that enabled the statistical testing 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 mm an attempt to determme nonquantifiable
relationships

Study Results

Cash crop production

In summer, the important cash crops for small-
holders 1n 1rrigation schemes are maize, edible dry
beans, groundnuts, and cotton, which are grown
with supplementary wrnigation About half of the
schemes also grow green maize, potatoes, and
mixed vegetables, such as cabbage, okra, and on-
1on, as summer cash crops with supplementary 1rri-
gation The schemes have their second crop under
full irrigation m winter between May and August

Table 3 Key irrigation policy questions and i1ssues
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 Rainfed Farming
Comparative costs of production by zone
What import content in production
Comparative transport costs
What technical opportunities for each
Wheat role in supporting population intensification
What complementarities
What Kinds of Irngation
. 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 nonirngated
Cost/price trends internal and external
Available technical 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 rnight
Infrastructural costs
Cost recovery mechanisms
Is settlement included
Sources of staff expertise
Supervisory structures
Farmer participation

Source Adapted from Monis and Norman 1984
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Table 4 Average yields for cash crops grown by
irrigating and nonirnigating smallholders

Table 5 Average yields of food crops for irngating

and nonirrigating smallholders

Yield (t/ha) Yield (/ha)
Crop Irngating Nonirrigating  Difference Crop Irngating  Nonirngating  Difference

Grain maize 544 IM 203 Grain maize 250 32 {071)
Cotton 190 099 oo Groundnuts (unshelled) 070 078 {0 08)
Groundnuts Rapoko 090 046 044
(unsheiled) 158 073 085 Bambara nuts 040 038 002
Edible dry beans 060 053 007 Potatoes 238 225 013
Soya beans 120 086 034

They grow wheat onion cabbages dry beans, po-
tatoes, green maize, and tomatoes Potatoes and
grain maize arc treated as both cash and food crops
by most farmers A number of the plotholders
mamntain  dryland fields within  the 1migation
schemes on which in summer they giow such crops
as marze  groundnuts rapoko sunflower
bambara nuts under rainfed conditions

On the other hand for 91% of the nomrmgating
farmers the major cash crops are maize cotton,
and sunflower which are grown 1n the summer As
1n the rmigation schemes, maize 1s treated as both a
food and cash crop Cash crops of lesser impor-
tance include groundnuts and sorghum which are
also consumed by the households Tobacco and
soyda beans are other cash crops grown on a limited
scale

Agronomic conditions including rainfall and the
avatlability of water 1n rrigauon schemes tend to
determine the extent to which a crop 15 grown as a
cash crop The observed impact of irrigation has
been to allow the smallholder to have two crop
pings per year lirigation has also allowed small-
holders o diwversify mto high valuc horticultural
crops

The smallholders m both rrigation schemes and
dryland communal areas reported low fertilization
rates due to madequate credit About 60% use re
tained seed for the same reason They have cven
reduced their seeding rates for most crops

and

Table 4 supports the hypothesis that yields of
cash crops for smallholder farmers with 1mgated
enterprises are higher than for those without irriga-
tion The irmgating smallholder farmers are likely
to have higher yields because of greater intensity of
crop production 1n the irmigation schemes on therr
0 5 hectare plots It appears that to achieve higher
incomes the irrigators maximze yelds on the irri-
gated plots to cover the additional costs of energy
and water One way of maximizing yields 15 to
concentrate crop nputs such as fertilizers and
chemucals on the small rrigation plots Since most
of the imgating smallholders use less than recom-
mended nput rates that suggests that the schemes
still have underutilized potential to raise cash crop
yields

Food production

In summer the irrigating smallholders grow all
their food crops under rainfed conditions on dry-
land fields within the schemes The crops grown
include grain maize groundnuts rapoko polatoes,
soya beans, and bambara nuts The nonirngating
smallholders grow a number of food crops—maize,
groundnuts sorghum roundnuts mullets cowpeas,
rapoko soya beans potatoes sweel potatoes rice,
and edible beans Maize the staple food 1s the
most important food crop for both imgating and

Table 6 Sources of household food

External source (%)

Produced by household (%)

Scheme/area  Irnigating  Nonirngating Irngating ~ Nonirngating
Chibuwe 40 38 €0 62
Fanisoni 43 21 57 79
Gowe 22 10 78 90
Hoyuyu 16 30 84 70
Mwerahart 35 22 65 78
Nzinyatini 41 34 59 66
Rukunguhwe 52 27 48 73
St Joseph 30 23 70 77

Avg 35 26 65 74
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nonmirmgating smallholders About 58% of the total
area 1s planted to maize

In winter, the wrigating smallholders consume
some of thewr wmigated cash crops, notably pota-
toes, maize and horticultural crops The nonirrigat-
mg farmers grow a number of their food crops,
mainly cabbage, onions, potatoes, and green maize,
in their gardens under some form of traditional
irigation It 1s mostly women who grow these food
crops The average yields shown n table 5 takes
into account the food crops grown m gardens by
nomrngating farmers The minor yield differences
for irmgating and nonumgating farmers may indi-
cate that they have the same level of management
skills The study expected to observe lower yields
for imgating farmers who give more attention to
cash crops 1n the rmigated plots

Statistical tests provided no support for the hy-
pothesis that yields of food crops for smallholders
with 1rngated enterprises are lower than for those
lacking 1ngation Apparently 1wmgating small-
holders still manage food crops to achieve yields
comparable to those of the nonirrigating farmers

It can then be concluded that wrrigation has not
adversely affected food production as the 1rmigating
smallholders intensify cash crop production on their
05 hectare plots They continue to mamtam and
achieve high yields for food crops mn the dryland
fields within the schemes

Household food situation

The surveyed households reported making cash
purchases of food from the local market to meet
their household consumption needs

All households strive to produce their own food
(table 6) The high proportion of produced food
reflects the degree of uncertainty in local food mar-

kets It means that smallholders consider food self-
sufficiency more critical than just achieving food
security as they attempt to avoid the nisk of food
shortages 1n the local market It can be argued that
this fear of food shortages affects smallholders
decision to expand cash crop production mn the
communal areas

Table 7 shows that on average 1rrigating small
holders purchase a higher percentage of food from
the local market This may be due to the high pur-
chasing power of the irmigating smallholders de
rived from cash crop sales

For irngating households drought relief 1s the
least important source of external food (13% com-
pared with 33% for nomirngating households) This
observation may reflect government policy which
appears to view the dryland farmers in communal
areas as needing the most assistance n the form of
drought relief

The nonirngating households, on the other hand
are observed to have a higher proportion of remut-
ted food (38%) than the irigating households
(24%) The nonirmgating households are long es-
tablished with more members employed 1n urban
areas who are able to remit the needed food during
tumes of shortage

Food consumption per capita

The average family in Zimbabwe has six mem-
bers, and low mcome groups tend to have the larg-
est families In the study the average wrigating
household had nine family members and nonirrigat-
ing households had seven members The nonirngat-
ing households had a higher food supply per capita
because of the lower average famuly size (table 8)

Food security 1s defined 1n this study as access
by all people at all umes to enough food for an ac-

Table 7 Purchased remitted, and drought-relief food as a proportion of all food

acquired from external sources

Purchased food (%)

Remitted food (%)

Relief food (%)

Scheme/area irngating  Nonirngating Irngating  Nonirngating Irngating  Nonirngating
Chibuwe 68 39 22 36 10 25
Fanisoni 51 39 28 31 21 30
Gowe 70 48 28 24 2 28
Hoyuyu 65 15 24 45 11 40
Mwerahart 53 10 21 52 26 38
Nzinyatini 60 26 30 48 10 26
Rukunguhwe 72 27 26 40 2 33
St Joseph 66 32 14 26 20 42

Avg 63 29 24 38 13 33

193



Issues in African Rural Deyelopment 2

Table 8 Family food (grain and meal) consumption

Irngating households

Nonirngating households

Total Farmily Food per Total Farmily Food per

Scheme/area (kg) size (no) capita (kg) (kg) size(no) capita(kg)
Chibuwe 1 080 12 90 1214 8 152
Fanisoni 2100 8 263 1831 7 262
Gowe 1115 10 112 2150 6 358
Hoyuyu 1 000 9 11 2053 8 257
Mweraharn 1019 1" 93 1 569 9 174
Nzinyatini 989 8 124 1972 6 329
Rukunguhwe 1200 7 171 1 486 5 297
St Joseph 2000 7 286 1961 7 280
Avg 1313 9 146 1780 7 254

uve healthy hfe (Reuthinger 1987) The study
found that the surveyed households strive to
achieve food security by making use of their own
production by purchasing food and by taking ad
vantage of directly received food in the form of
remittances and drought rehef It 1s crucial that the
houscholds have an adequate and reliable supply of
food with a guaranteed abihty to acquire 1t This
ability leads to food self-sufficiency for the
households

Table 8 suggests that wrigating households are
more likely to face food nsecurity than nonimgat
ing houscholds The implications are that rrigation
development policy should consider food securnty
1ssues critically

The analysis confirms the findings of other re-
search studies that up to about 40% of the commu-
nal area families have to purchase additional staple
grain on the market every year (Rukum 1990) Low
productivity and 1nadequate purchasing power
among the poor are commonly cited as the reasons
why food msecunity persists Simularly field re
scarch 1n two communal areas of Zimbabwe indi
cated that in a good harvest year 59% of farm
households surveyed did not produce enough food
for family requirements (Jayne et al 1990)

fFarm and nonfarm income

[n both rigating and nonirnigating households
crop sales are the dommnant source of income
Crops provide an average of 60% of the income
and the rest comes from hvestock, which includes
sale of cattle goats and chicken In imigating
houscholds, farm sales are dominated by horticul-
tural products which include green maize, cab
bages, tomatoes okra onion, and spice On the
other hand, for nomrigating households grain

maize dominates the crop sales For a few nonirn-
gaung houscholds tobacco, mainly burley varety,
dominates the farm sales

Particularly for nomirmgating farmers, remt-
tances are a major source of nonfarm income Non
irmgating houscholds are mostly older and hence
have more members n formal employment to sup-
ply with this income

For nonmirmgating houscholds wages are an 1m-
portant source of nonfarm income The wages con-
sist of income from both formal and informal em-
ployment and from hiring out to work during peak
seasons n the arrigation schemes The majority of
irrigating houscholds recerve mncome from black-
smithing This may stem from the apparent greater
demand for farm tools n irrigation schemes than n
the nonirrigating areas

About 15% of the nonirmgating smallholders
dertve their nonfarm income fiom beer sales com-
pared with 3% for irmgating households Irngating
households are busy throughout the year because
they grow winter crops <o they have less drinking
time compared with the nonirmgating smallholders
for whom labor demand 15 lower 1n the winter
seas0n

Table 9 Per capita income (Z%)

Scheme/ Irrigating households Nonirnigating households

area Netincome Percapita  Net Income Per capita
Chibuwe 1815 151 541 68
Famisoni 2300 288 780 11
Gowe 1223 122 1897 316
Hoyuyu 972 108 863 108
Mwerahari 1794 163 1628 181
Nzinyatini 2146 268 755 126
Rukunguhwe 2005 286 1876 375
St Joseph 1819 260 901 129
Avg 1759 195 1155 165
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Per capita income

Irmigating households have relatively higher m-
comes than nomirngating households (Table 9) On
the other hand, the few nonirrigating households
that grow tobacco can get higher incomes than 1rri-
gating households It 15 surprising that i spite of
the high income from tobacco the surveyed irmigat-
g households prefer to grow horticultural crops
They may avoid tobacco because 1t 1s labor inten-
sive Also tobacco cannot be grown in the winter
season when cheap labor from nonirmigating small-
holders would be available Table 9 shows that on
average urigating farmers have higher per capita
incomes If irigating smallholders were to shift
mto tobacco production their per capita incomes
would further improve

Famuly labor and employment
generation

Famuly labor

Family size has a direct relationship to the avail-
ability of labor Polygamous families have as many
as 20 members in some instances Irrigating house-
holds have a larger proportion of polygamous
families Thirty-two percent of the surveyed heads
of households reported having two or more wives
In the nonimgating households, only 19% are
polygamous

Data on the famuly labor use (table 10) suggests
the most demanding tasks are harvesting and
weeding For irmigating households harvesting re-
guires 320 man-days and weeding, 210 man-days
But for nonirrigating households, weeding has the
greatest demand, 226 man-days, followed by har-
vesting with 112 man-days In general urgating
smallholders use more labor (974 man-days) than
nonurrigating households (682 man-days)

Table 10 Family labor demand per household
Family labor {(man days)

Task Irngating Nonirrigating
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 faborer
on a single task
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For both irmgating and nommgating households
women and children provide the much-needed labor
for weeding, harvesting, and planting while men
provide the labor for plowing

Hired labor

About 37% of imgating smallholders reported
labor shortages compared with 12% of nonimgat-
ing smallholders Labor shortages affect mamly
weeding and harvesting and occur 1 winter

The demand for hired labor 1s different for -
gating and nonumgating smallholders (table 11)
On average, irrigating households hire 818 man-
days of labor compared with only 125 man-days
for nonirrigating households Among the nonirrigat
ing households the mam employers of hired labor
are the tobacco growers For the urigating and
nonirrigating households hired labor 15 employed
in weeding, harvesting, and other tasks, but for the
tobacco growers, hired labor 1s primarily used n
picking and grading tobacco

About 90% of hired labor comes from nonirri-
gating households and the balance from neighbor-
ing commercial farms and other irrigating house-
holds This shows the importance of smallholder
irigation 1n generating employment, allowing non-
urigating households to earn regular incomes dur-
ing winter when the demand for hired labor 1s low
elsewhere

Hired labor 1s mainly paid in cash for urigating
and nonimgating households For nonirrigating
households, in-kind payment ranks second, mostly
in form of food and clothes received as remittances
from relatives in formal employment 1n towns The
other’ payment includes labor exchanges and
sharing and the exchange of hired labor for draught
power to till the land

Gender

Females constituted 12% of all the heads of
households 1n the study Among the female house-
hold heads, 78% are in nonirmgating households

Table 11 Labor hired per household

Hired labor (man days)

Task Irngating Nonirmigating
Weeding 236 82
Plowing 42 0
Planting 76 0
Harvesting 277 31
Other 187 12

Total 818 125
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wnd only 22% arc in wunigating houscholds There
are fewer female heads among the irrigating house-
holds because of the government policy of allocat-
ing trrigation plots only to males There are more
female heads among the nonirrigating households
because the lowcer incomes from crops and other
sources characteristic of the dryland area economy
cncourages males to scek formal employment As a
result, more women become de facto heads of
houscholds This 15 shown by more remittances
being received by nomirmgating households from
towns

All the female heads among the migating house
holds were de jure—mostly widows occupying
plots of thar deccased husbands Of the female
heads among the nonirmigating households 91% are
de tacto heads representing their husbands who
work in formal employment mn urban areas and
only 9% are de jure heads

The study found that 25% of the women n
nonirmigating  households have access to special
plots that are allocated to them by the men In con-
trast less than 6% of the women n irmgating
households have access to such plots mostly m the
dryland wrca within the schemes Among the
women with spccial plots 86% have plots of less
than 05 hectarc The women grow mamly food
crops on these special plots (table 12)

There 15 an observed emerging division of labor
m which men own land ind make houschold dec
sions to grow cash crops and women provide their
labor to men s fitlds and crops The women also
grow food crops 1n therr gardens to maximize food
sceunty and self sufficiency while men maximize
incomes from the sale of cash crops

Conclusions

The development of smallholder irmigation 15 an
ittempt to deal with the problems of frequent
droughts wnd uncqual ownership of productive re-
sources and mequitable provision of services
Smaltholder ungition devilopment allows redistri-
bution of land to small farmers and ensures higher
productivity or efficient use of land and water re
SOUrces

The potential of smallholder nmigation 15 yet to
be fully achieved More smaltholder farmers need
to be settled 1n irmgation «chemes to explont the
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Table 12 Crops grown in women'’s special plots

Crop Plots (%)
Maize 62
Groundnuts 45
Sorghum 38
Roundnuts 29
Millets 17
Sunflower 9
Cowpeas 8
Rapoko 5
Edible beans 5
Cotton 3
Soya beans 2
Sweet potato 1

abundant resources 1n the agriculture sector Insti-
tutional arrangements for smallholder irrigation de-
velopment are weak Both extension and research
services are poorly developed More investment 1n
the 1rmigation subsector 1s needed

Examples from other countries show that while
the cost of developing smallholder irrigation 1s
high future benefits outweigh the costs In Zim-
babwe, policies have been poorly formulated be-
cause of scarcity of information on the performance
of rngation With hittle information and poor poh-
cies badly designed imigation projects emerged
that have failed to address the problems and needs
of the smallholder farmers who are the majority in
the rural areas

Available hterature in Zimbabwe dicates that a
number of 1rrigation schemes were started by
smallholders to deal with problems of food secu-
rity Later with government intcrvention and pubhe
investment, these smallholder schemes ceased to
address the needs of the grassroots communities
The schemes have, with time shified from food
production to cash crop production as a result of
pressure on the smallholder to mect operational
costs

[mgators maximize their use of land resource by
intensifying the production of cash crops, mostly
high-valuec horticultural crops They have two
croppings a year while nommgaung smallholders
grow mainly food crops of low value in summer
Irrigating smallholders appear to be under pressure
to achieve higher yields mn order to meet the hgh
production costs for these cash crops On the other
hand, tobacco, a high value but labor-intensive
crop 1s manly grown by nonirngating smalthold-
ers The wrrigating smallholder farmers achieve the
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same yields for food crops as the nonumgating
smaltholders

Irmgating smallholders have larger families, re-
sulting 1n lower per capita food consumption for
the household members Irngating smallholders
rely more on purchased food while nomrngating
farmers produce more of their own food apart from
recerving a higher proportion of remtted food from
household members i formal employment This 1s
because the low and unreliable incomes for the
nonurnigating smallholders make them think of al-
ternative sources of food Also nonimgating small-
holders have more diversified sources of food, mn-
cluding drought relief food 1n times of shortage

Agriculture dominates the rural economy Live-
stock appears to be a secondary source of income
after the sale of cash crops Irrigating smallholders
have higher mcomes than nonirngating small-
holders, with the exception of nonitrigating tobacco
growers, who have even higher incomes Remit-
tances are a dominant source of nonfarm income
They are mostly recerved by nonnmgating small-
holders, who have more household members in
formal employment

Children and women provide much of famuly la-
bor for most productive tasks, mamly harvesting
and weeding Men, on the other hand, provide labor
for plowing Because of the great intensity of work
1n wrigation plots, demand for hired labor 1s greater
for urigating smallholders Tobacco growers also
employ more labor

Hired labor comes mainly from the noniumigating
households during winter Commercial farms also
supply a significant proportion of hired labor This
underscores the importance of smallholder irnga-
tion 1 generating employment for the rural
population

Most hired labor 1s paid in cash In-kind pay-
ment 1S more 1mportant with nonurigating small-
holders who pay with food and clothes that have
been remitted from household members in urban
areas

Heads of households in nonirmigating households
are mostly in formal employment because of the
low productivity of agriculture The women are
often the de facto heads of households and regu-
larly receive remuttances from their husbands to
support their families
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Women 1n irrigation schemes have little house-
hold decision-making role and have no access to
land, apart from providing their labor to work m
the plots On the other hand, in nonimgating
households where more women are de facto heads,
women are more likely to have a decision-making
role and access to gardens on which they grow food
crops Smallholder utigation projects are under-
muing the status of women

Recommendations

Smallholder mmgation should be expanded
through the creation of new schemes and the re-
habilitation of the existing ones There are still un-
exploited water and urrigable land resources avail-
able to a greater part of the rural population
Smallholder irrigation has the potential to alleviate
population pressure n the rural areas and create
employment Its expansion would also reduce the
dependence of agriculture on unrehable rainfall
Government should continue constructing small
dams throughout the country, a program on which
smallholder irnigation development 1s based

The expansion of smallholder 1rngation should
emphasize community-managed smallholder irriga-
tion schemes These schemes are cheaper and have
a better chance of meeting the needs of the
smallholders

The capacity of Agritex to provide extension and
monttoring  services to smallholder 1rmgation
schemes should be strengthened through staff
training, increased staffing, and provision of vehi-
cles for better extension contacts Extension would
improve management of smallholder urigation
schemes by smallholders themselves, avoiding
breakdowns 1n irrigation pipes, etc

The University of Zimbabwe and other inter-
ested institutions should regularly undertake coor-
dinated evaluation and review studies to improve
the performance of smallholder wrngation This
would also ensure that a database 1s created to 1m-
prove policy formulation and project design and
implementation

Research should be conducted by the Institute of
Agricultural Engineering and Department of Re-
search and Specialist Services to 1dentify appropri-
ate technologies that can be used by irngating
smallholders to mechanize labor-intensive tasks
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such as weeding and harvesting to lessen pressure
to have large famibes to supply labor However,
rescarch into appropriate technologtes should strive
to whicve o balance between reducing the demand
for fumly l1ibor and ensuring that smallholder irri-
giion conunucs to generate employment for rural
population

Both mgating and nomimgating smallholders
should be encouraged to grow tobacco through the
provision of ciedit and extension services This
would raise therr incomes Researchers should n-
vestigate how tobacco can be grown on a small-
scale and cost effective basis by the wmgating
farmcrs

Livestock remans an insignificant source of in-
come However technologies such as pen fatteming
should bc encouraged to raise the importance of
livestock  while ensuring that 1t does not increase
competiion with crop production for land This 1s
particularly critical in irrigation schemes where
land 15 a hmiting factor

The nomirmgating smallholders should be pro-
vided with more information to 1dentify other non-
farming income-generating activities such as black-
smiuthing to cnable them to diversify their incomes

Gender policies that are different for wmgating
and nomingating smallholders should be designed
The policies for nonirmgating smallholders should
focus on providing support services such as exten-
s1on to women o make them more productive while
those for 1mgating smallholders should focus on
improving the access of women to economic re-
sources such as irmgation plots to bring women into
cconomice development

[t 15 clear that the smallholder wrigation projects
have been designed without taking women 1nto
consideration  Policy should be changed to allow
women to be allocated 1irrigation plots This would
cnable them to play a leading role in the manage-
ment of the schemes to ensure that food security
problems are dealt with
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TRANSFORMATION AND EMERGENCE OF A RURAL SECTOR
OF SMALL AND MEDIUM FOOD-PROCESSING ENTERPRISES

Aurelien C Atidegla

Groupe de recherche et d'action pour la promotion de I'agriculture et du
developpement
Benin

Despite the problems of the food producing sector of Benin m recent years food process
ing considered an informal and marginalized market, has demonstrated dynamism and a
cdpacity to adapt to the socio-economic changes overtaking the country The increased ¢
tivity 15 most notable 1n the production of gar1 (cassava meal) The present study examines
the function of micro-enterprises, as well as their performance

The study was carried out 1n three sub-prefectures of the Department of Queme wherc the
production and processing of manioc 15 important Twenty-eight enterprises (of which 25
were individual and 3 were collectives) were covered by the inquiry In addition interviews
were conducted with operators of branch factories with merchants and with local artisans
who manufacture small tools and equipment

Nuaily 90% of the women 1n the area are commatted to producing gan They produce some
of their own raw materials, but the degree of vertical integration and other characteristics
of age length of time of the activity and the amount of instruction received have hittle in
fluence on the results obtained Instead the level of production and the rcalized 1evenucs by
the enterprises depend on production capacity and ease of access to capital In other words

the enterprises that have access to revolving funds and that have adequate storige capacity
obtain the best results

In general the performance of the enterprises depends on strong internal organmization ac
cess to capital a favorable environment and the goals of the heads of the enterprises
Thus the individual enterprises seem to perform better than the collectives Their adjust
ment to the dynamics of innovation 1s shown by the adoption of improved technologies
(tools and equipment) and by social reorgamization for the production of g1 Nonetheless
only 25% of the enterprises functioned under opumum conditions for net gains and returns
on mvestment This 15 why the emergence of an effective sector of small and medium en
terprises requires that constraints be lifted by creating a technologically and socio
cconomically favorable environment particularly an appropriate credit policy

IRRIGATION DANS LE BLOC TULI AU BOTSWANA
TECHNIQUES DE CONSERVATION DE L’EAU OU
STRATEGIES OPTIMALES?

| N Mazonde

Institut national de recherche et de documentation sur le developpement
Universite du Botswana

La production de 1 agriculture pluviale constitue un probleme majeur au Botswana comme
dans d autres pays semi-arides Cependant et pour de multiples raisons le Botswana
utilisc peu | irngation Il n’y a pas beaucoup de rivieres perennes pour soutenir des grands
amenagements d irmgation Jusqu’au moment ou la presente etude a ete faite le mveau des
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connaissances des agriculteurs locaux sur la pratique de I'irrigation n’etait pas connu, de
méme que la maniere dont 1ls percoivent les avantages des diverses techniques appliquees
S1 1 on met a part le fait qu aucune recherche n’a ete faite au Botswana dans le passe sur
I'1rmigation, le pays n a aucune politique en la matiere

La presente etude constitue la premere tentative de recherche sur les activites d irmgation
au Botswana, en utilisant le Bloc Tuli comme une etude de cas L etude avait pour
objectifs premierement, 1dentifier les differentes techniques d’urigation utilisees par les
agriculteurs qu1 la pratiquent a une echelle commerciale et deuxiemement examiner les
raisons pour lesquelles les agriculteurs choisissent telle ou telle autre techmique
d 1rrigation

La recherche a etabli que les techniques d’urigation utilisees dans le Bloc Tuli sont la
submersion (a partir de canaux), les asperseurs, les microjets, le goutte a goutte et le pivot
La majonte des agriculteurs locaux pratiquent 1’urigation par submersion, alors que les
nouveaux colons utilisent les autres methodes La raison donnee par les agriculteurs locaux
pour la pratique de I’urigation par submersion est que son 1nstallation et son entretien sont
bon marches et que son fonctionnement est simple Cependant, cette technique gaspille trop
d eau et pourrait bien, a long terme, étre plus cofiteuse que ses utilisateurs ne le pensent
Les colons preferent les microjets et le goutte a goutte parce qu’elles sont plus fiables

On recommande que | etat accepte de subventionner les technologies qui conservent | eau
et le sol afin d’en encourager une utilisation plus etendue

UTILISATION DE LA MAIN D’OEUVRE EN AGRICULTURE
PAYSANNE FERMES PRIVEES ET COOPERATIVES DANS
UN VILLAGE ETHIOPIEN

Dejene Aredo
Universite d’Addis-Ababa
Ethiopie

La plupart des efforts de developpement faits en Ethiopie partait du principe que le pays
avait un surplus de main d oeuvre, mais sans que ceci ait ete prouve Le present article
examune le concept de surplus de main d’oeuvre dans le cadre d un village ethiopien Une
enquéte a ete menee dans le village de Oudie, qui couvrait 195 foyers en vue d’obtenir des
donnees sur la mamn d’oeuvre disponible Sur ces total, 125 foyers etaient des fermes
privees et 70 provenalent d’une ferme collective L’enquéte generale a ete suivie d’une
etude approfondie de la repartition du temps dans 12 foyers, etude qui a dure une semaine,
pendant la saison de pointe et pendant la saison creuse

Certains chercheurs ont defini la mam d oeuvre en surplus comme etant la main d’oeuvre
disponible pour la production agricole moins la main d’oeuvre necessaire a la production
agricole Cependant, la presente etude pense que le surplus de main d oeuvre devrait plutét
étre defim1 comme la main d oeuvre disponuble pour toutes les activites requises moins celle
necessaire a ces activites En plus de la production agricole, les activites d’entretien du
foyer et les engagements sociaux sont toutes necessaires pour garantir un fonctionnement
efficace du foyer et de la communaute

Trois versions d un méme modele ont ete mis au pomnt pour determuner le mveau de mamn
d oeuvre en surplus Dans deux de ces versions, la main d oeuvre disponible pour les
occupations agricoles avait une definition etroite de laquelle on avait exclus une partie
substantielle du travail des femmes et des enfants, specialement reservee aux somns donnes
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aux animaux Une distinction a ete faite entre quatre types de mamn d’oeuvre la main
d oeuvre fammhale salanee, communautaire et collective

Selon les hypotheses qui sont a la base du modele utilise les resultats statistiques
suggerent | existence d une main d oeuvre residuelle dans le travail necessaire aux travaux
agricoles La proportion de main d oeuvre residuelle vanait entre 78% de la main d’oeuvre
disponible dans les fermes privees (sans ajustement pour les autres activites des femmes et
des enfants) et 55% seulement pour les fermes cooperatives apres avorr fait les ajustements
necessaires pour exclure la main d’oeuvre allouee aux soins donnes aux animaux

Cependant 1 etude de la repartition du temps indiquait que les gens utilisent la plus grande
partie de leur temps a des activites necessaires Le temps consacre aux activites autres que
le ttavail naugmentait pas de maniere sigmificative pendant la saison creuse de
| agnculture Par contre d’autres activites d’entretien du foyer telles que soigner les
amimaux ramasser le bois de feu chercher | eau et construire des cldtures occupaient le
temps non utihise pour la production agricole

L ctude de la repartition du temps a aussi revele des modeles de repartition du travail selon
les sexes les femmes participaient beaucoup plus que les hommes aux activites d’entretien

du foyer alors que les hommes consacraient beaucoup plus de temps a la production
agricole

EFFETS DE LA LIBERALISATION DU TAUX DE CHANGE ET
DE LA SUPPRESSION DES SUBVENTIONS ACCORDEES

AUX INTRANTS SUR LA COMPETITIVITE DES CEREALES
AU GHANA

Samuel Asuming-Brempong
Universite du Ghana

La liberalisation des taux de change et la dereglementation des marches des intrants et des
produits constituent 1 element central du Programme d ajustement structurel mis en route
par le Gouvernement du Ghana pour stimuler la croissance de | economie Le present
article se penche sur les effets de la iberahsation du taux de change et la suppression des

subventions accordees aux ntrants, sur la productivite et la compctitivite des cereales au
Ghana

En utihisant des donnees primaires et secondaires sur le sous secteur des cereales, les
niveaux de productivite a la ferme pour diverses technologies de production cerealiere les
mesures de protection et avantages compares amnsi que les effets d un taux de change
assouph sur les prix relatifs des cereales ont ete etudies entre les annees 1986 et 1992
L etude montre que la liberalisation du taux de change et la suppression des subventions
ont eu un impact substantiel sur la productivite et la competitivite des cereales au Ghana

La productivite de la terre cultivee en cereales a augmente en moyenne entre les annees
1986 et 1988 lorsque les wntrants agricoles les plus importants (engrais, machines etc)
béneficiaient encore de certaines subventions Cependant de 1988 a 1992 la productivite
de la terre a connu un dechin general, parce que les agriculteurs employalent moins
d’intrants agricoles dont le colit avait augmente par suite de 1 application de la politique de
hiberalisation De méme les colits de production eleves et la diminution de la productivite
qui en est resultee se sont traduits par une chute des revenus financiers par hectare en
particulier pour les producteurs de mazis et de rniz

202



Summartes | Resumes

La protection dont beneficiaient les cereales produites au Ghana s est erodee elle-aussi
Pour le niz, la protection nominale etait ramenee de 54 pour cent en 1988, a 20 pour cent
en 1992 et le mazs, la protection nomunale qui etait de 10 pour cent en 1988, se changeait
en une taxe implicite de 1 pour cent en 1992 La protection nominale du sorgho et du mullet
a auss1 diminue passant de plus de 40 pour cent en 1988 a 4 pour cent seulement en 1992
De plus le cofit eleve des intrants s’est traduit pour toutes les cereales a 1’exception du riz,
par un passage d’une protection positive effective (plus de 33 pour cent pour le mais
mecanise et plus de 70 pour cent pour le sorgho et le millet ameliores) a une taxation en
1992 (taxe implicite de 3 pour cent sur le mais et de 6 pour cent sur le sorgho et le millet)

En termes de competitivite, I’effet de la liberalisation et de la suppression des subventions
sur les intrants sur les cereales au Ghana a ete mitigee Alors que la competitivite du
sorgho et du mullet s est amelioree entre 1988 et 1992, tant a1 exploitation qu’a la vente en
gros (probablement parce que ces cultures exigent moins d’intrants importes), celle du
mais et du nz a decline au niveau des prix de gros De plus, les prix relatufs des cereales
indiquaient que ces politiques, qui ont tendance a proteger les cereales importables (comme
le r1z) ont eu un effet adverse sur la production des cereales exportables (comme le mais)

Les analyses suggerent que ’objectif du gouvernement d’augmenter la productivite des
cultures de cereales pour I’auto-suffisance et la securite alimentaires a subt un echec dans
le cadre de la politique de liberalisation, parce qu’elle s’est traduite par une compression
des ressources pour le sous-secteur S1 le gouvernement veut poursuivre son objectif
politique d’accroitre la productivite pour les producteurs de cereales, 1l sera necessaire
d introduire un type de subvention selectif qui sera specifique a la fois pour les intrants et
pour les cultures, et qui encourage aussi la participation du secteur prive

FACTEURS DETERMINANTS ET EFFICACITE DE LA
POLITIQUE DES DEPENSES DU GOUVERNEMENT DANS LE
SECTEUR AGRICOLE DU GHANA

K Yerfi Fosu

Departement de 'economie agricole
Universite du Ghana

Legon, Ghana

A cours de ces trois dernieres decennies, le Ghana a ete gouverne par une serie de regimes
ayant des ordres du jour politiques et economiques divers Tous ces regimes ont utilise les
depenses publiques comme un strument politique pour ancrer la croissance du secteur
agricole du Ghana, qui constitue 1’ossature de I’econormie de la nation En depit de ces
efforts et pendant la periode etudiee (1960-1987), la productivite agricole a generalement
connu un declin, posant ainsi un certain nombre de questions sur I’histoire, les facteurs
determinants et 1’efficacite des depenses agricoles publiques au Ghana

L analyse des donnees pendant la periode etudiee montre que le niveau des depenses
annuelles du gouvernement pour 1’agriculture etait assez bas, avec une moyenne de 1,5%
du produit national brut, 1 51% du produit interieur brut, et 8% des depenses totales du
gouvernement En termes reels, la depense publique en agriculture atteignait son sommet
en 1965 et diminuait par la suite de pres de 80% jusqu’en 1987

Depuis 1960, date a laquelle le Ghana est devenu une republique, le gouvernement ghaneen
a ete largement domune par des regimes militaires, avec des gouvernements civils de 1960
a 1966, de 1969 a 1972 puis de 1979 a 1981 L’examen des depenses agricoles par type de
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gouvernement montre que les depenses annuelles reelles pour | agriculture ont ete de 71%
plus elevees dans les regimes civils Alors que ces depenses ont augmente en moyenne de
6 2% par an avec les gouvermnements civils, elles ont diminue de 1,7% par an sous les
gouvemnements militaires Et bien que la part moyenne de I’agriculture dans le total des
dépenses publiques ait ete presque equivalente pour les deux types de gouvernement, on

trouve une correlation negative entre la part de la defense et celle de I’agriculture dans les
depenses totales du gouvernement

En matiere de developpement economique national les gouvernements du Ghana ont suivi
une approche soit socialiste soit orientee vers le marche Comme on peut s’y attendre, la
comparaison des depenses du gouvernement par orientation economique pour les annees
1960 a 1986 montre que la croissance annuelle moyenne des depenses reelles du
gouvernement pour | agriculture a ete plus eleve sous les regimes socialistes par rapport
aux regimes orientes vers le marche, avec une moyenne de 6,3% pour les premiers et -
6 0% pour les autres De méme, la part de | agriculture dans le total des depenses du
gouvernement a ete legerement plus elevee sous l'administration socialiste Un des
objectifs poursuivis par les reformes de politiques introduites au Ghana en avril 1983 dans
le cadre du Programme d ajustement structurel appuye par la Banque mondiale, etait
d etendre la part de 1 agriculture dans les depenses publiques totales pour la porter a un
mveau cgal a 18% Le fait que la part de 1 agriculture dans les depenses totales du
gouvernement tombait de 11 39% en 1983 a 6,05% en 1986, lorsque les poliiques
oricntees vers le marche etaient en vigueur appuie plus encore I’hypothese que les regimes

orientes vers le marche ont tendance a engager moins de ressources financieres dans
| agriculture

Une approche de reaction a la politique a ete suivie pour venfier les facteurs determinants
des depenses agnicoles du gouvernement Des tests standards de causalite economique ont
ete utilises pour tester quelles ont ete les vanables qui ont affecte le mveau des dépenses
publiques en agrnculture On a trouve que le produit interieur brut provenant de
I'agriculture le revenu agricole par habitant les recettes fiscales du gouvernement, les
depenses totales du gouvernement, et le rapport du revenu agricole au revenu non agricole
indiquent une relation de cause a effet avec le mveau des depenses publiques en
agriculture On a trouve que la croissance des depenses publiques en agriculture etait hiee a
la croissance de huit variables dont la production agricole totale, le revenu agricole par
habitant le rapport du revenu agricole au revenu non agricole et les recettes fiscales totales
du gouvernement De méme on a trouve que la part de | agriculture dans le total des
depenses du gouvernement etait elle aussi liee a huit vanables, dont la production agricole
totale le revenu agricole par habitant le rapport du revenu agricole au revenu non
agricole, les prix reels du cafe et le type de gestion economique

Ces tests de causalite montrent que le niveau des depenses agricoles publiques est
determine par les ressources financieres publiques disponibles et le besoin ressenti de
realiser les objectifs suivants de la pohtique agricole (1) augmenter la production agricole,
(2) augmenter le revenu des travailleurs en agriculture et (3) augmenter les revenus
agricoles par rapport aux revenus du reste de | economie

Un parametre variable la fonction agriculture-production a ete utilisee pour estimer
| efficacite des depenses reelles du gouvermnement dans 1’augmentation de la production
agricole globale L’elasticite de la production agricole reelle par rapport a la depense
publique reelle en agriculture a ete calculee a partir des resultats de la correlation On a
trouve que pour la periode 1965 a 1987, I’elasticite moyenne de | efficacite de la politique
etait de 02973 ce qui signifie qu’une augmentation de 10% dans la variable ponderee
representant la depense en agriculture correspondait a une diminution moyenne de 2,97%
dans la production agricole totale L’efficacite de la politique des depenses agricoles
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semble avoir varie pendant la periode d’etude, etant la moins nefficace dans les annees
1980 et la plus nefficace dans les annees 1970

Les resultats de 1 etude montrent clarrement que le type de gouvernement et le type de
gestion economique ont entraine une difference reelle dans le miveau et le taux de
croissance des ressources financieres consacrees a I’agnculture Le resultat en est que pour
liberer des ressources financieres publiques pour le developpement de 1’agrniculture, on a
besoin de reduire les depenses publiques pour la defense et d’encourager I’election
democratique d’une administration civile De plus, toute dynamique visant a une economie
onentee vers le marche doit étre moderee par un contréle prudent des depenses publiques
pour empécher | agriculture de souffrir encore plus

L’elasticite estimee de ’efficacite de la politique generale indique que les politiques de
depenses publiques en agriculture ont generalement ete peu efficaces pour encourager la
croissance de la production agricole globale pendant la periode consideree Aussi, 1l
importe de reviser la politique des depenses publiques en general, et la poliique des
depenses du gouvernement pour ’agriculture en particulier s1 on cherche a faire jouer a la
politique des depenses publiques un rdle significatif dans le processus de developpement de
I’agriculture au Ghana

LA POLITIQUE DE FIXATION DES PRIX ET DE
DISTRIBUTION DES ENGRAIS AU GHANA

W Kwadwo Asenso-Okyere
Universite du Ghana

Afin de satisfaire a une demande alimentaire croissante due a la croissance rapide de la
population, au taux eleve de ’'urbanisation et a I’'une augmentation moderee du revenu par
habitant, le Gouvernement du Ghana a lance son programme de developpement agricole a
moyen terme Le programme visait a augmenter la croissance d’au moins 4 pour cent par
an dans le secteur agricole

Mais 1l n'est pas possible d atteindre les objectifs fixes dans le programme sans une
transformation technologique de I’agriculture du Ghana, laquelle etait traditionnellement
basee sur des systemes de culture itinerante Ces systemes, dont la reussite depend de
I’abondance des terres a cultiver, ne sont plus viables a cause de la pression croissante sur
la terre, elle-méme due a une forte augmentation de la population qui a pousse les
agriculteurs a adopter des methodes de culture plus intensives

Comme le niveau de la consommation des engrais au Ghana est un des plus bas au monde,
les pratiques culturales actuelles provoquent 1’erosion du sol et la reduction de sa capacite
de production Pour sauver I’agriculture du Ghana, 1l faut prendre des mesures pour
augmenter la presence et la consommation des engrais dans le moyen terme Pour ce faire,
la strategie du Ghana a ete de privatiser ’approvisionnement et la distribution des engrais
Mais en méme temps, les subventions dont beneficiaient les engrais etait supprimees ce qui
a diminue la demande

En utilisant des donnees provenant de sources primaires et secondaires, la presente etude a
examine certaines des causes du bas niveau d’utilisation et du faible volume de la vente des
engrais au detail, apres I’application de reformes dans les prix et la distribution

Les principales cultures auxquelles les agriculteurs appliquent des engrais sont le mais et
le riz Cependant, les resultats de 1 enquéte indiquent que de nombreux agriculteurs
n’utilisent pas d engrais sur leurs cultures vivrieres Et méme parmu ceux qui utilisent des
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engrais un grand nombre en appliquent moins que les doses recommandees Le bas niveau
d’utihsation des engrais peut s expliquer par le manque de connaissances sur | efficacite et
les methodes d’application et par leur prix eleve en | absence de credit

Malgre les efforts faits pour amehorer les approvisionnements en engrais, un grand
nombre d agriculteurs qui les utilisent se plaignent des difficultes qu 1ls ont a les obtenir

Bien que la participation du secteur prive a I’approvisionnement et a la distribution des
engrais ait mene a la presence de nouvelles formes d engrais et tout spectalement des

produits permettant d obtenir de hauts rendements la reponse du secteur prive au plan de
privatisation a ete faible

La faible participation du secteur prive au plan de privatisation peut s expliquer par un
certain nombre de facteurs et en particulier, la reduction de la demande primaire a la suite
de | augmentation des prix, | accumulation de stocks dans les entrepdts du Ministere de
| agriculture, ce qui decourage les revendeurs, la participation continue des organisations
du secteur public dans la vente des engrais au detall ce qui a tempere | enthousiasme de
nombreux revendeurs prives, les faibles marges autorisees par le gouvernement, qui font
que la vente des engrais au detail est moins mteressante que d autre produits le manque de
formation des detaillants dans la manutention du produit 1 absence de credit pour faire
face aux besoins en capital necessaire pour acquerir quelques tonnes d engrats et ¢nfin, au
debut la politique de perequation territonale (uniformite des prix dans tout le pays), qui
decourageait les detaillants de vendre des engrais dans des localites eloignecs des entrepots

L existence d un marche des cereales defavorable a lui-aussi géne le developpement de la
commercialisation des intrants par les commergants prives Le fait que le marche des
cereales n ait pas reusst a mettre fin aux fluctuations saisonnieres des prix 4 mene a une
poliique d intervention du gouvernement sous forme d un soutien des prix du mais a la
vente sur | exploitation Ce systeme n a pas reuss! a fournir les incitations necessaires aux
producteurs a cause de son mauvais fonctionnement Le gouvernement ne pouvait pas agir
comme acheteur de dermier ressort parce que sa capacite d'intervention ne couvrait que 6
pour cent du marche par suite de problemes logistiques et financiers

L’INTEGRATION DU MARCHE LE CAS DES LEGUMES DE
SAISON SECHE AU NIGERIA

Saa Dittoh
Universite d’lbadan
Nigeria

La production des legumes a non seulement ameliore la qualite nutntionnclle de
| ahmentation des habitants du Nigeria, mais encore la culture 1nguee ct la
commercialisation des legumes offrent des emplois a de nombreuses personnes pendant la
saison seche Cependant comme les legumes sont des denrees hautement perissables les
risques de la vente sont substantiels et le manque d efficacite du marche colite cher Les
prix eleves qui prevalent dans les zones urbaines et les bas prix payes a I agriculteur sont
le resultat de mauvaises infrastructures de mauvais services de commercialisation amnsi
que d une etude msuffisante de la politique de commercialisation

L etude visait a obtenir des indices de | inefficacite de la commercialisation dans la zone
d etude par | approche de | integration du marche et de proposer des solutions Les
donnees hebdomadaires sur les prix du piment (tatashe) et des tomates ont ete recueithes
dans huit lieux  quatre zones de production deux zones de production et de consommation
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et deux zones de consommation - pendant 34 semaines (de novembre 1991 a juin 1992) et
un modele de type Ravaillon a eté utilise pour analyser 1’integration du marche entre la
production et la consommation

Les resultats indiquent qu 1l y avait peu d’integration des marches du piment et de la
tomate dans la zone d’etude en general Il existe cependant une certaine mtegration entre
les principales zones de production et les principales zones de consommation Les resultats
indiquent aussi que de bonnes routes de desserte sont importantes pour que les marches
sotent integres, mais que la distance entre les marches I’est moms De méme, le probleme
des reseaux existe aussi, et les decisions pour la commercialisation des legumes sont
affectees de facon sigmificative par les facteurs sociaux, politiques et economiques a
1 echelle locale

La conclusion est que le flux d’information entre les zones de production et de
consommation constitue un element determinant pour 1'mntegration du marche dans la zone
d’etude (et sans doute dans I’ensemble du Nigera), a I’heure actuelle, les ramasseurs des
produits, principalement les grossistes et les transporteurs sont les principales sources
d mformation Il est clair que cette situation n’est pas satisfaisante s1 on veut une
commercialisation efficace des produits Le Gouvernement federal ou les gouvernements
des etats devront accorder la priorite a la collecte et a la diffusion journaliere ou
hebdomadaire de 1'imformation, et tout specialement celle des prix, pour ameliorer
| efficacite de la commercialisation et par suite de la production des cultures vivrieres en
general et des legumes de saison seche en particulier Parnm d’autres sujets de politique a
poursuivre | elimination des grossistes secondaires dans la chaine de la commercialisation
et I’etablissement d un systeme d assurance pour les revendeurs de legumes, la promotion
d’une transformation a petite echelle des legumes et la muse sur pied de services de
vulgarnisation 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

H Ade Freeman
Institut International d’Agriculture Tropicale
Nigeria

Le probleme de la degradation des ressources avec 1’evolution des systemes d’exploitation
attire une attention croissante de la recherche agro-economique La limite des terres ayant
ete atteinte dans de nombreux pays de 1I’Afrique sub-saharienne, I’augmentation de la
production agricole devra venir de 1’intensification de I’exploitation de la terre et des autres
ressources agricoles Avec cette intensification de ’exploitation de la terre, les periodes de
jacheres diminuent et la production agricole atteint des terres marginales ou
ecologiquement fragiles En 1'absence de technologies approprices de gestion des
ressources, ces pratiques conduisent mnevitablement a la degradation de la base des
ressources avec tout ce que cela implique pour la productivite du sol, la securte
alimentaire des famlles et la pauvrete dans les zones rurales

Bien que les agro-economustes alent tente de conceptualiser ces relations biophysiques et
socio-economiques et d identifier les causes et consequences possibles du processus
d mtensification, peu de tentatives ont ete faites pour quantifier ces relations La presente
etude tente de rectifier ce desequilibre en proposant un modele quantitatif du processus
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d intensification en utilisant des donnees d enquétes provenant de la savane nord guineenne
de 1 Afrique de | ouest

La these presentee par | etude est que la gravite du probleme pose par I'intensification de
| agriculture et de la degradation de 1 environnement qui en resulte depend dans une large
mesure des facteurs qui poussent le systeme a s intensifier Cet argument repose sur
| hypothese selon laquelle les deux forces motrices principales du processus
d mtensification, | augmentation de la densite de la population et un meilleur acces au
marche aboutissent a des systemes d’exploitation agricole ayant une base de ressources
des pratiques culturales et des contraintes differentes

L ctude considere le role des facteurs economiques pour expliquer les mvestissements qui
cncouragent la productivite (par exemple |'application des engrais) et ameliorent la
viabilite L etude utilise la programmation lineaire pour creer des plans d exploitation
optimaux dans lesquels les schemas de culture le niveau de 'utilisation des ressources et
la valeur actuelle du revenu net de ’explortation sont determines de fagon endogene Le
modele simule la trajectoire de divers types d intensification agricole lorsque les conditions
initiales changent a cause d’interventions demographiques, technologiques et politiques
exogenes La conclusion de cela est qu 1l existe des differences substantielles dans le bien-
étre de | agriculteur les schemas d exploitation et la productivite des ressources entre une

intensification poussee par I'augmentation de la population et | intensification poussec par
le marche

LE REGIME FONCIER ET L’EXPLOITATION DES
RESSOURCES DES FORETS DE PALMIERS AU NIGERIA

Ade S Olomola
Institut de recherches economiques et sociales du Nigena

Le Nigeria est dote de niches foréts de palmiers qui ont une importance economique
considerable pour un certain nombre de communautes dont le gagne-pain depend des
ressources forestieres Cependant on note en plusieurs lieux une pression de plus en plus
forte sur les foréts de palmiers par swite d une croissance de la commerciahsation La

presente etude a examine les pratiques de gestion traditionnelles et la rentabilite des
entreprises de production assoctees

Les foréts de palmiers sont exploitees pour deux raisons essentielles Les fruits des
palmiers a huile sont recoltes pour I’extraction de I’huile de palme et les palmiers a raphia
peuvent étre saignes pour obtentir le vin de palme que | on peut transformer en une cau-de

vie locale connue sous le nom d Ogogoro En 1991 dans | etat de Ondo ou | etude a ete
mence les producteurs d huile de palme ont produit une moyenne de 2 931 hitres d huile de
palme a partir de 4 530 regimes recoltes De méme dans les zones d Ilaje et d Apordans le
méme etat, ou les saigneurs ont produit des moyennes de 29 835 ct 24 980 litres de vin de
palme pres de 2 242 et 2 027 litres d eau-de-vie locale ont ete produits respectivement En
fait ces entreprises se sont averees rentables Les benefices dans la production de 1 huile
de palme excedaient ceux du vin de palme d’un montant de | 293 Namra (soit 15%) et le
revenu net etait superieur de 2 285 N (soit 36%)

L exploitation des ressources des foréts de palmiers se trouve largement entre les mains de
migrants qui acquierent des licences d exploitation en payant des droits d acces et de
location En 1991 le droit d acces pour la recolte de | huile de palme etait de 40 N et la
location de 150 N par an Dans la cemture du palmier a raphia le droit d acces etait de 10
N et la location en moyenne de 237 N Ces tanfs semblent moderes et ne sont pas soumises
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a des modifications frequentes Ceci1 a constitue un type d’incitation pour encourager les
exploitants des ressources a poursuivre ce genre d’occupation

Vu I'importance des foréts de palmmers comme source de revenus et les difficultes
eprouvees dans certaines regions, certaines communautes ont adopte des pratiques de
gestion visant a reglementer le comportement des exploitants et eviter la sur-exploitation
Ces pratiques comprennent 1’interdiction d’abattre les palmiers a raphia, 1'interdiction de
saigner des palmiers avant leur matunite, une saison de fermeture des plantations de
palmiers a huile et une limitation du nombre de regimes recoltes par jour Grice au regime
prevalent de la propriete commune et a la rentabilite des entreprises, 1l n a pas ete difficile
de faire respecter les regles de la gestion Parmi les autres facteurs qui ont une influence
favorable sur | adoption de ces pratiques de gestion, on note le systeme de croyances
commun des locataires recolteurs, les relations sociales serrees et ’homogeneite culturelle
et inguistique

Lorsque des conflits ont surgi concernant 1’exploitation et la propriete des foréts de
palmiers 1l a ete possible de les resoudre par la negociation, la mediation et | arbitrage
plutdt que par la voie judiciaire Les procedures non-judiciaires ont la preference parce
qu elles sont rapides, d un coiit modeste, faciles a acceder et qu’elles encouragent la
tendance a la reconciliation

Par consequent et comme certains analystes 1’ont fortement recommande, 1 intervention du
gouvernement dans 1’acces et la gestion des foréts de palmiers ne semble pas justifiee dans
la zone detude Puisqu un mecamisme souple de regulation existe deja, le rdle du
gouvernement est d examuner les caracteristiques des institutions locales pour determiner la
fagon de les renforcer et les rendre plus officielles, et encourager leur adoption dans
d autres zones de foréts de palmiers dans le pays Dans toutes les zones economiques
concernees, le gouvernement devra renforcer les systemes de gestion existant sur place a
savorr (1) aider a definir des limites territoriales qui a 1 heure actuelle n existent pas ou
sont contestees, (11) reconnaitre et renforcer les autorites traditionnelles qui sont impliquees
dans la gestion des ressources des foréts de palmiers, (111) conscientiser la communaute
pour | amener a participer a la gestion des ressources des foréts de palmiers et (1v) fourrur
les conseils techniques aux communautes desireuses d ntensifier la gestion

ECONOMIE DE L’IRRIGATION DANS LA PRODUCTION
AGRICOLE AU NIGERIA

C E Onyenwaku
Universite federale de technologie
Nigeria

Les efforts du Nigera pour reduire la contrainte de | eau comme intrant de la production
agricole ont ete domines par des investissements enormes dans des systemes d 1rrigation a
grande echelle qui, dans la plupart des cas, se sont reveles étre des echecs tant techniques
qu economiques Aussl, cect a conduit, au cours de ces dernieres annees a un changement
de la poliique du gouvernement, pour passer des projets d’urigation a grande echelle a
des projets a moyenne et petite echelle

La presente etude a ete congue pour estimer quelle etait la contribution econonuque de
1 1rrigation a petite echelle (moto-pompes) a la production agricole du Nigeria en utilisant
des donnees de gestion d’exploitations agricoles de 1991, dans un echantillon de 100
exploitations 1rriguees et de 110 explortations non uriguees, dans | etat de Kaduna
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L’analyse des fonctions de production a montre que le changement technique apporte par
les petits systemes d irrigation est influence par ce facteur et que | efficience technique est
plus elevee dans les exploitations irmiguees que dans celles qui ne sont pas Dans les deux
types d exploitations on a trouve que 1 allocation de toutes les ressources de production
couvertes par |etude etait nefficace Cependant en terme relatifs les exploitations
irnguees ctaient plus efficaces dans | allocation des terres

L etude a auss1 montre que les exploitations non irmnguees sous utilisaient la terre, le
capital ct autres ntrants agricoles pour lesquels les coefficients de regression esumes
ctatent statistiquement significatifs Les exploitations irriguees sous-utilisaient ausst la

terre le capital et les autres intrants agricoles tout en sur-utilisant la mamn d oeuvre et les
services d’irrigation

L analyse budgetaire a montre que les exploitations irriguees uttlisaient de plus grandes
quantites d mtrants variables que les exploitations non irriguees De plus, elle a montre que
la production par unite etait bien plus elevee dans les explouations irnguees que dans les
exploitations non irriguces et que les exploitations tmguees obtenatent ce surplus de
production en utihsant de plus grandes quantites d intrants avec des cofits de production

unitaires relativement plus eleves Cependant la marge beneficiaire par unite restait plus
elevee dans les exploitations 1rmguees

Les miveaux plus eleves de | efficacite techmique et des marges beneficiaires semblent
appuyer les efforts actuels du gouvernement et les investissements enormes faits dans
| infrastructure de | imigation comme moyen d augmenter la productivite agricole et le
revenu au Nigeria En vue dexploiter tout le potenuel offert par l'irmgation les
agriculteurs devront recevorr un paquet complet comprenant les intrants pour la
production un meilleur acces a la terre le remembrement des terres par la creation de
cooperatives de production un entretien regulier des systemes d wrigation pour eviter les

pannes frequenies des moto pompes aimnsi que des programmes de formation sur le
fonctionnement | cntretien et les reparations des installations d irngation

Pour obtenir une allocation optimale des ressources les exploitations non 1rnguees dorvent
uttliser plus de terie de capital et autres intrants agricoles pour lesquels les coefficients de
regression etatent statistiquement significatifs De méme les exploitations irriguees doivent
augmenter | utthsation de la terre du capital et des autres intrants agricoles tout en
reduwisant Iutilisation de la main d’oeuvre et des services d irrigation

RECOUVREMENT DES FRAIS, PARTICIPATION ET MANQUE

D’EFFICACITE DANS LES PERIMETRES IRRIGUES DU
SOUDAN

Taha Eltayeb Ahmed
Universite de Gezira
Soudan

L agniculture irmguee constitue | epine dorsale de I’economie du Soudan La reussite ou
1 echec de | agriculture irmiguee a ete attribuee en premier lieu a la pohtique des relations
de production Les relations de production etaient 1egies par le systeme des comptes joints
jusqu en 198071981 lorsqu a la sutte de defauts graves dans ce systeme une politique
alternative etait adoptee connue sous le nom de systeme de comptes individuels

L element decisif dans | adoption du systeme des comptes individuels etait la recherche
d un moyen de faire payer pour | eau ce systeme avait | appui de la Banque mondidle,
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entre autres et etait encourage pour des raisons economiques et financieres, en particulier
le remboursement des depenses, la prise de participation, I’efficience economique et
1 amelioration de la situation financiere Au Soudan, le capital et les depenses courantes
pour | eau d’urigation sont plus elevees que le prix de tout autre mtrant Donc dans la
planification et le fonctionnement des perimetres d’irrigation, 1l faut reconnaitre toute
1 importance de la mise en place d un systeme permettant de faire payer les beneficiaires

Dans la presente etude, notre approche a la politique qui consiste a faire payer pour la
terre et I’eau partait d’un point de vue purement financier, a savorir le remboursement des
depenses 1’efficience economique et une prise de participation Des donnees financieres
secondaires etaient recueillies dans les registres des perimetres de Gezira et de Rahad et du
Ministere de 1 irrigation pour la periode ecoulee entre les annees 1981/1982 et 1990/1991
Les donnees quantitatives etaient completees par des donnees qualitatives obtenues en
mterrogeant des cadres superieurs occupant des postes cles dans ces organisations On a
trouve que les perimetres d urigation sont lomn d atteindre le plemn recouvrement des
depenses Le taux de recouvrement moyen pour Gezira et Rahad sont de 52 et 60 pour cent
respectivement Il s est aussi avere que les allocations des colits entre les cultures etalent
faussees et que certaines cultures n’etaient pas traitees equitablement De plus le manque
d’efficacite de | administration dans la fixation des tarifs de | eau, le controle des coiits la
preparation des budgets et la collecte des redevances des usagers a eu des consequences
graves pour le recouvrement des depenses et les prises de participation

En se basant sur ces observations, plusieurs interventions politiques sont proposees
Premierement le niveau du remboursement des depenses doit étre base sur les depenses
reelles et non les depenses echues Ceci parce | experience a montre que les depenses
reelles ont toujours largement depasse les depenses echues Deuxiemement, les principaux
facteurs qui conduisent a un meilleur remboursement sont le contrdle des cultures et de
leur rentabilite par le gouvernement Cependant, le contréle des cultures ne doit pas étre
encourage dans le seul but d elever le taux des remboursements parce finalement cela aura
un effet nefaste sur le developpement de I’agriculture L amelioration de la rentabilite des
cultures semble étre une strategie meilleure pour encourager le remboursement des
depenses Troisiemement, 1’opimion officielle selon laquelle toutes les depenses non
remboursees representent les dettes des fermuers, n’est pas justifiee En fait sur les quatre
facteurs responsables du non remboursement des frais, trois sont plus les symptémes du
manque d efficacite dans la gestion des perimetres urrigues et au semn du Ministere de
1 irrigation, que le refus ou le manque de moyens des agriculteurs pour payer

EFFET DES INTERVENTIONS DU GOUVERNEMENT SUR LE
MARCHE AGRICOLE EN TANZANIE

Jeremiah Rugambisa
Universite d’agriculture de Sokoine
Tanzania

L economie de la Tanzanie repose sur I’agriculture Depuis 1 independance, le
gouvernement tanzanien a etendu son influence sur les prix des produits, tant a la
production qu a la consommation, par des mterventions sur le marche La presente etude a
examine les effets des interventions sur les prix agricoles et la commercialisation, sur
I’allocation des ressources en Tanzanie, laquelle influe a son tour sur le miveau et
| efficacite de la production agricole

211



Issues in African Rural Development 2

Jusqu en avnl 1986 le gouvernement tanzanien a maintenu un taux de change relativement
fixe qu sutevaluait le shilling tanzanien Apres cette periode le gouvernement a introduit
des ajustements reguliers au taux de change Les devaluations ont fait pencher la pohtique
gouvernementale ¢n faveur de | agriculture La taxe implicite sw1 1 agriculture qui resultat
de la surevaluation ctait supprimee ce qui permettait a | agniculture de devenir relativement
plus rentable Cependant devaluer la monnaie augmentait le coiit des intrants importes

Le systeme de commercialisation des produits agricoles a ete change maintes fois depuis
I independance Les offices de commercialisation et les aulorites avalent ete creees a
| origine pour s occuper du commerce nterregional et intermational Cependant ces
organismes pdrda-etatiques ont toujours ete en deficit En effet elles devaient acheter les
produits aux productcurs et les vendre aux consommateurs a des prix fixes par le
gouverncment L nefficacite et la mauvaise gestion n ont fait que compliquer le probleme

des politiques appliquees En 1984 le gouvernement commengait a admettre le commerce
libre et a reduire le rdle des etablissements para etatiques

Plusicurs strategies de fixation de prix ont ete tentees y compris des essais de prix
uniformes sur | ensemble du terrtoire ou des prix regionaux Les prix a la production
agricole ont diminue en termes reels depuis le milieu des annees 1970 et jusqu en
1082/1983 L umformisation des prix sur |ensemble du territoire a entraine une
augmentation de 11 production loin des centres de consommation, mais cependant, 1l
n existe aucune correlation entre les prix officiels et les niveaux de la production Parfois,

lorsque les prix officiels etaient bas la production augmentait pour satisfaire la demande
sur le marche parallele

Les niveaux de production du cafe et du coton ont subi | influence de facteurs autres que
les prix comme les facteurs chmatiques et une capacite de transformation nadequate
Dans les regions dans lesquelles le mais est en concurrence avec le coton pour les
ressources ¢ est le prix de vente de la culture qui determine laquelle sera cultivee

Le marche hbre devrait étre encourage la Tanzame progresse dans cetle direction
Cependant  le gouverncment devrait continuer a jouer un rdle en fournissant une
infrastructure et en maintenant une reserve alimentaire strategique

L’ASSISTANCE ETRANGERE ET LA RECHERCHE ET LE

DEVELOPPEMENT AGRICOLES EN TANZANIE QUELQUES
QUESTIONS POLITIQUES

Severine Rugumanu

Institute of Development Studies
University of Dar es Salaam
Tanzanie

La presente ctude cxamine |experience de la Tanzame dans | adminmistration des
ressources de la cooperation techrmique Quatre institutions d enseignement et de recherche
igiicole financecs par des bailleurs de fonds ont ete etudiees les pécheries Mbegam, le
Cuntre agricole Uyole la Faculte de sylviculture et la Faculte de medecine veterinaire,
toutes deux de 1 Universite de Sokomme Pour les besoins de cette etude la cooperation
technique st consideree comme un nstrument majeur dans la  cooperation du
developpement intcrnational qui vise a elever les capacites humaines et institutionnelles par
lc transfert et | utihisation des connaissances, des aptitudes et de la technologie
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Trois enseignements principaux peuvent étre tires de 1etude Premuerement, I'aide
etrangere, comme la plupart des autres aspects des relations internationales, etait
largement gouvemnee par la fagon dont le pouvorr etait structure dans le systeme global On
affirme que les megalites economuques et les desequilibres entre les pouvorrs inherents au
regime de ’aide internationale a mvariablement une influence sur les acteurs des deux
cOtes du processus de I’assistance Deuxiemement, la nature de 1etat, sa capacite
nstitutionnelle et le type de strategie de developpement qu’il applique determinent pour
une grande part la quantite et bien sir la qualite de ses transactions internationales
Troisiemement et comme consequence des arguments qui precedent, on voit que des
politiques moms efficaces et des mstruments poliiques faibles pouvaient plus
vraisemblablement entrainer la dislocation de 1 aide pour les pays beneficiaires En fait
des etats beneficiaires faibles peuvent méme s’affaiblir plus encore par suite d une
assistance surchargee

L etude prouve que la Tanzanie n’a pas toujours reussi a exploiter au maximum la
cooperation techmque pour realiser les objectifs de developpement declares La principale
explication de la mauvaise performance de la Tanzame etait | incapacite de 1etat a
elaborer des politiques de developpement globales et etablir des cadres mstitutionnels
efficaces et economiques pour la gestion des poliiques Il en est resulte que la cooperation
techmque etait non seulement offerte au coup par coup et avec un certain laissez-faire mais
permettait auss: aux bailleurs de fonds d’imposer leurs propres preferences a 1 economie
Auss1 dans ces circonstances peu propices, les flux de ressources etrangeres vaguement
coordonnes n’ont mene n1 au developpement d’une capacite nstitutionnelle viable, mi a des
transferts de technologie cumulatifs

Une autre explication qui s impose auss: decoule directement de la premere Les politiques
de developpement de I’aide en Tanzanie etaient exceptionnellement silencieuses sur la
fagon de faire I’estimation des besoins en matiere de cooperation technique Le bas mveau
de la cooperation techmque en Tanzanie est largement attribue a cette plamification et
gestion economique mmprudentes Trop souvent, les projets appuyes par | assistance etaient
confies a la gestion et au contréle du bailleur de fond, 1ls etaient rarement incorpores de
maniere systematique dans les budgets annuels de developpement Aussi 1l n’est pas
surprenant que lorsqu’il etait temps de transferer ces projets a des institutions nationales
le Mimistere du Tresor etait pris par surprise Par consequent des projets tels que les
pecheries de Mbegam et le centre agricole Uyole ont ete abandonnes lorsque les bailleurs
de fonds cessaient de les assister

On recommande donc que les futures politiques de developpement de la Tanzame
s efforcent d’articuler sans ambiguite le role de 1’assistance etrangere en general et celu1 de
la cooperation techmque en particulier dans I'effort de developpement national Ces
politiques devront aussi mettre en place des dispositions nstitutionnelles capables et
efficaces pour gerer les programmes nationaux de developpement Au méme moment, ces
nstitutions doivent étre capables de fournir une force fiable et viable pour contrebalancer
le pouvorr ecrasant des pourvoyeurs d’assistance
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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
Agricultural Finance Corporation
Zimbabwe

L'irmigation des petites exploitations reste encore un facteur peu mmportant dans la
performance de l'agriculture du Zimbabwe, mais elle possede le potentiel d'elever la
contribution globale de l'agriculture parce qu'elle est moins coiteuse que l'irrigation a
grande echelle qui domine en ce moment

Au Zimbabwe, le manque d'information sur le developpement de I'irrigation aupres des
petits exploitants a cu un effet adverse sur la poliique la conception et la planification de

I''rnigation et a contribue au manque de comprehension du sous-secteur de I'irrigation sur
les petites exploitations

La presente etude a suivi une approche de recherche comparee pour analyser la
performance des systemes 1rrigues et non 1rrigues, afin de mettre plus en rehef I"mportance
de Irngation dans les petites exploitations

L'enquéte a recueill: des donnees dans 40 foyers sur huit perimetres irngues et 40 foyers
d'exploitants sans irrigation dans les zones communales avoisinantes L'information
recueillie aupres de chaque participant couvrait les cultures et la production, le cofit des
intrants le cheptel vif le revenu les rapatriements de salaires lemplo1 la situation
almentaire le travail et la condition ferimne Des donnees tant quantiatives que

qualitatives ont ete recueillies en utilisant a la fois un questionnaire et une conversation
informelle

L'etude a montre que les conditions agronomiques et en particulier la pluie et les
dispomibilites en eau determinaient la mesure dans laquelle une culture etait cultivee
comme culture de rapport L'etude a observe qu'll y avait peu dc differences dans les types
de cultures de rapport cultivees par les petits exploitants n'utihsant pas lirrigation
Cependant l'irrigation permettait aux petits exploitants qui la prauquent de fare deux

cultures par an et de diversifier les cultures de rapport et s'adonner aux cultures horticoles
de haute valeur

Dans les deux systemes avec irrigation et dans les aires communales en culture seche les

petits exploitants utilisaient peu d'engrais, a cause d'un credit inadequat et pour la méme
ratson 60% d'entre eux utilisaient leurs propres semences

Alors que 58 pour cent de la superficie totale des perimetres wurigues et non irrigues etait
culuvee en mais les agriculteurs pratiquant l'irrigation avaient tendance a culuver toutes
leurs cultures vivrieres sur des terres se hes de ces perimetres Par contre, les agriculteurs
ne pratiquant pas l'rrigation semaient acs cultures vivrieres plus diversifiees Dans les
deux cas, c'etait surtout les femmes qui s'adonnaient aux cultures vivrieres

Les donnees recueillies montraient que les exploitations qui pratiquaient I'irrigation avalent
un pourcentage plus eleve de nourriture venant de sources exterieures Les foyers
prauquant I'rrigation avaient tendance a maximaliser les revenus provenant de leurs
parcelles irriguees Par contraste les foyers ne pratiquant pas l''migaton visalent a
muinmmmuser leurs achats d'aliments a cause des faibles revenus tires de leurs cultures Les
foyers ne pratiquant pas l'irrigation obtenaient la plus grande partie de leur nourriture du
secours a la secheresse et des transferts de salaires Les foyers ne pratiquant pas
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lrrigation avalent un plus grand nombre de parents ayant des emplois formels dans les
zones urbaines qui pouvaient transferer de la nourriture ou de l'argent pour en acheter

Les foyers pratiquant l'irrigation avaient des famulles plus nombreuses, et une des raisons
etait le besomn d'avoir une main d'oeuvre famihale suffisante pour travailler dans les
parcelles irmguees Le resultat en est qu'ils produisaient moins de nourriture par personne
que les foyers ne pratiquant pas I'mgation Aussi, la politique de developpement de
I'rmigation doit se pencher sur la question de la securite alimentaire, tout en accordant la
priorite aux mesures permettant d'avoir des produits alimentaires disponibles dans les
perimetres urigues parce que les exploitants qui pratiquent l'irrigation ont un pouvorr
d'achat plus eleve et sont donc en meilleure posture pour acheter leur nourriture

Pour les deux types de foyers, ceux qui pratiquent et ceux qui ne pratiquent pas l'irrigation,
le revenu venant des cultures etait dommant Bien que les agriculteurs pratiquant
l'rrigation tiraient des revenus plus eleves de cultures de haute valeur, leurs depenses pour
les intrants etaient aussi plus elevees Les agriculteurs ne pratiquant pas I'irrigation avaient
une part plus elevee de leur revenu qui provenait de sources non agricoles, notamment des
transferts de salaires D'une fagon generale, le revenu par personne etait plus eleve dans les
foyers pratiquant I'irrigation, et ceci, bien que leurs coiits de production etaient plus eleves
que ceux des foyers ne la pratiquant pas

Les agriculteurs pratiquant l'urrigation employaient plus de main d'oeuvre familiale et
salariee provenant essentiellement de foyers ne pratiquant pas l'umigation Ceci souligne
I"mportance des perimetres d'irmgation de petits explortants pour l'emplor La plus grande
partie de I'emplo1 est creee en hiver a lI'epoque ou les foyers ne pratiquant pas l'irrigation ne
sont pas occupes et connaissent un ralentissement de la demande pour leur travail

L'etude a montre que les foyers pratiquant l'irigation avaient moimns de femmes chef
d'exploitation, et la politique du gouvernement sur l'allocation des perrms d'irrigation est en
faveur des hommes en est une des raisons Par contre, 11 y a plus de femmes chef de famulle
parmu les agriculteurs ne pratiquant pas l'irrigation En general, les femmes des foyers ne
pratiquant pas l'irrigation pouvaient acceder a des parcelles speciales sur lesquelles elles
cultivaient des produts vivriers Ceci suggere que les projets d'irmigation n'ont pas amehiore
la condition de la femme parce qu'elles ont moins acces a la terre et que leur réle dans la
prise des decisions au sein des foyers reste msignifiant
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